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~UNITED STATES PATENT OFFICE.

DANIEL APPEL, OF CLEVELAND, OTITO.

PAPER-BAG MACHINE.

SPECIFICATION forming part of Letters Patent No. 619,262, dated February 14, 1899,
Application filed July 20,1897, Berial No. 645,230, (No model)

To all whom & may concern:

Be it known that I, DANIEL APPEL, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Paper-Bag Machines; and I
do declare that the following is a full, clear,
and exact description of the invention, which
will enable others skilled in the art to which it
appertains to make and use the same.

My invention relates to paper-bag ma-
chines; and the inventfion consists in a ma-
chine for making self-opening and non-col-

~ lapsible square-bottom paper bags of the kind
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substantially as shown and described in an |

application filed by me on the 19th day of
June, 1896, Serial No. 596,121.

In the accompanying drawings, Figure 1 is
a plan elevation of my new and improved bag
as 1t appears when delivered complete and
ready for use by the present machine. TFig.
2 1s a perspective view of the finished bag
partly open, and Fig. 8 a longitudinal sec-

tlonal elevation on line 3 3, Fig. 2, said views

showing particularly the position and relation
of the retired side ribs at the bottom of the
bag. Fig. 4 18 a perspective view of a bag
fully open and showing the induced brace-
lines which help to keep the bag distended
toward and at its top. Fig. 5 is a cross-sec-
tion of the bag, taken on line 5 5, Fig. 4, and
disclosing the fold-lines inside the bottom.
Kig. 6 is a side elevation of the bag and show-
ing especially the bulging brace-lines on the
plicated or narrow sides of the bag. Tig. 7
18 a perspective view of a filled bag with the
bottom developed or spread its full width, as
occurs by filling; and Fig. 8 is a perspective
view showing the bottom of a filled bag, as
appears in Fig. 7. Fig. 9shows the bag asa
tube with the bottom opened out, but disclos-
ing the lines on which it is formed in folding.
Fig. 10 is a central longitudinal sectional ele-
vation of the machine, showing only conspicu-
ous parts here and there somewhat diagram-
matically arranged and exhibiting the path
of the paperfrom theoriginal roll to the place
of discharge of the finished produect.
18 a perspective elevation of the tube-former
alone and independent of the other parts ex-

cept the cutter-blades atitsends. Fig.12isa | substantially to 28 28, Fig. 29.

Fig. 11 |

—

appears in its successive stages passing from
the paper-roll to the point of severance as
the bag is being finished and showing the
gradual development of the paper into a pli-
cated tube, the mechanism being omitted.
Fig. 13 shows five assembled cross-sectional
views taken at different points of the tubein
Kig. 12, as shown by the arrows, and showing
different stages of development. Fig. 14 is
a plan view of the entire machine with the
blank tube projecting from between the bot-
tom-forming rolls to form the bottom of a bag.
Fig. 15 is a sideelevation of the full machine,
and I'ig. 16 1s a detail view showing an- ar-
rangement of gearing which ispartly obscured
in Fig. 15. FKig. 17 is a side elevation of the

| full machine, looking at it from the opposite

side of Fig. 15. Kig. 181isan elevation of the
paper-roll and the shaft and brake mechan-
ism therefor and showing the roll as being
placed in position. Fig. 19 is a plan view of
Fig. 18 on line 19 19, looking down. Fig. 20
is an enlarged plan view of the machine up
to the tube-cutting mechanism and showing
all the mechanism that contributes to the
forming of the plicated tube, the top and end
of the said tube being broken away at its ex-
tremity to more clearly show the manner in
which the tube feeds through the serrated
cutter-plates, the top feed-roll being, however,
removed. Iig. 21 is a central longitudinal
sectional elevation of the part of the machine
shown in Iig. 20 and taken on line 21 21, Fig.
20. Fig. 22 1s a perspective of the serrated

55
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former, cutter-plates, and cutter-bar, looking -

in from the front. Iig. 23 is a bottom per-
spective of the cutter-bar and the cutting-
plates fixed thereto. Fig. 241sa cross-section,

9o

on the zigzag line 24 24, Fig. 21, of the rear

end of the former and machine, where the
paper 1s beginning to take on the tubular
form. Kig. 251sa cross-section of the former
and the side-ply-guiding plates on line 25 25,
IFFig. 21; and Fig. 26 is a similar e¢ross-section,
but on the more advanced line 26 26, Fig. 21.

Fig. 27 is a sectional elevation of the machine

on line 27 27, Fig. 21, looking toward the front
of the machine. Fig. 281s a plan view of the
machine forward of the cutters and looking

95

100

down from a horizontal line corresponding

Fig. 20 is a

perspective view of the paper tube alone as it | vertical cross-section of the machine on a line




immediately in front of the bottom-forming |
rolls and looking into the mouth of the ap-

~ proaching pllcated tube, the various parts be-

10

ing in the first position preparatory to form-
ing the bottom folds of a bag. Fig. 29* is
a side elevation of the gear mechanism for

driving the cam-shafts on the oscillating rolls. |

Fig. 30 is a perspective view of the end of the
plicated tube as it appears when it enters be-
tween the forming-rolls and before the bag is
severed from the tube. Fig. 31 isa cross-sec-
tion of the bottom- fonmnﬂ* rolls on lines 51
31, Fig. 29, the plicated tube being in posi-
tion between them. This is the so-called

619,262

Fig. 41 is a cross-section on line 41 41, Fig.
35, looking to the left and with the parts sub-
stantially in what is called the ‘‘fourth” or
““last” position, corresponding to Fig. 39.

| Fig. 42 is an elevation, partly in section, of

““first” position in forming the bottom of the

bag. Fig. 32 is a cross-section of the other
end of the bottom-forming rolls on line 32 32,

- Figs. 28 and 29, and C;howmﬂ" the manner in
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which the foldmg—pla,tes are plvoted to their
respective rolls. Iig. 331is a cross-section of
the same parts and on the sameline substan-
tially as Fig. 31, but with its operating parts
in the second position of forming the bottom
and with the bag in the advanced state seen
in Fig. 34. Flﬂ' 34 18 a perspective view of
a baﬂ' as it appears in the machine when the
bottom 1s partially folded and showmg aform-

Ing-finger in position as shown in connection

Wlth the bottom-forming roll, Fig. 33. Fig.

35 18 a sectional elevatlon of the maehme on
the opposite side of the forming-rolls from

Fig. 29 and looking forward to smd rolls and

Showmﬂ' the pa,rts in Fig. 33 1n full elevation.

Fig. 36 is a cross- se(,tlon of the fOI‘[ﬂlHﬂ' rolls.

and associated forming mechanism corre-
sponding to Figs. 31 and 33, but with the said

parts in the third position of bottom-forming |

and the bag in the more advanced state of

complemou seen separately in Fig, 37. Fig.

3718 a perspective view of the bag_alone in
the stage of development seen in Fig. 36 and

with the inner bottom fold wiped in and in

the act of being pasted and overlapped by the
outer bottom fold. Fig.381s a sectional ele-

vation of the machine on a line corresponding

to 38 38, Fig. 36, showing the folding-plates
removed to reveal the bottom of the bag and

with the upper carrying-fingers withdrawn

and the lower fingers still in position to carry
the bag into the bite of the discharge-rolls.

Fig. 39 18 a cross-sectional view of the form-

ing-rolls and other parts corresponding sub-
stantially to Fig. 33 and showing the fourth

and last position of folding and with the

bag, as seen in Fig. 40, bemn' dlscharged as
a completed product. TFig. 39"'* 1S an eleva-

tion of the mechanism 1111[116(11&1361} connect-

ed with one of the gripping-fingers, and Fig.
39%is a plan view thereof. Figs. 39¢ and 304
are views of the same mechamsm in a more
advanced state; and Fig. 39°shows said parts
when a movement has been completed, all of
which is more particularly hereinafter de-

~seribed in - connection with the operation of

said parts. Fig. 40 is a perspective view of a

completed bag as it is discharged by the dis-

charge-rolls and ‘shown in edﬂ'e view, IFig. 39.

the bottom paste roller and pot and its asso-
ciated parfs; and Fig. 43 is a detail perspec-
tive of a section of the paste-regulator.

In the foregoing views the inventionisillus-
trated according to the progress of the bag
through the machine as nearly as possible to
famhtate understanding and exhibit its suc-
cessive stages of formation until completed

and dlscharﬂ'ed Inthis machine,which works

from the paper-roll the first essential work
is to produce the plicated tubeé for making
the bag, and it may be noticed here that the
bag remains as a part of the tube until the
bottom is practically completed and is not
severed or detached at all into what is usually
known as a ‘““blank” and as is common in
bag-making machines. It will also be no-
ticed that the machine is one of exceptional
compactness, a full-sized machine adapted to
produce a bag eight to ten inches in length

not oceupying an area exceeding three feet

wide by four feet long; yet this machine
easily turns out a hundred and seventy-five
complete bags per minute or about three per
second. This servestoshow that practically
all the parts entering into the formation of
the bag must be capable of exceedingly rapid
and exact movements, and especially since
by reason of the compactness of the machine
some must act and get out of the way before
others.can do their part, all as will now be
seen in a detailed examination of the ma-
chine. Furthermore, in order that the na-

ture of the machine may be more clearly ap-

prehended than would otherwise be practica-
ble I have shown a number of views of the
bag itself in one form and another in advance
of the views of the machine, so that 1t may
appear to begin with what the shape and style
of the product of the machine really is and
what the machine is intended to produce.
These views may, however, be more profit-
ably studied in detail at the close of the de-
seription. |

Referring now to Fig. 10, Sheet 4, we are
aftorded a somewhat dlaﬂ'mmmatlc running
view of the machine from end to end. In
this view we have first the roll of paper A,
supported and operating, as hereinafterfully
described and disclosing the sheet of paper
drawn between two guide-rolls 2 and 3 1n con-

tact with the paste wheel or disk 4 forward

to and over the former B. (Seen in detail,
Fig.11.) The paste-wheel 4 applies the paste

70
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80
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IC5
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along the line of the longitudinal seam of

the tube and is seen in plan, Kig. 14, where
it is shown as running at the mear edge of
the paper before any folding begins. Irom

this point and the roll 3 the paper is drawn
always in a taut or stretched condition over -
the former B and thence on through the ma-

chine.

The former B is so called by reason

130
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~which said
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of its impdrtance in.fm‘ming the plicated tube |

from which the bag is made. Hence the
former B is set directly into the line of travel
of the paper and with the paper enveloping
the same as the tube is developed, substan-
tially as seen in Figs. 10, 12, and 183.

The construction of the former is clearly
seen 1n Fig. 11 and comprises the top and
bottom plates b and &', separated at their rear
in the proportion relatively about as shown
and gradually coming nearer together at their
front until they leave only a comparatively
narrow space for the plicated sides of the
tube. A central web b®separates said plates,
and at the rear end of the former the top
plate, preferably, isprovided with a reversely-
inclined projecting portion b3, over which the
paper travels from the guide-roll 3, and at
the angle of the bend between surfaces b and
b® there is an upward and rearward extension
0%, preferably of the lower plate ¥/, and by
parts are supported. DBetween
the front ends of the two plates or sides b and
b" are held the arms of two serrated paper-
cutters, as hereinafter described. These de-
tails of the former B need not necessarily be
observed, and any substantially similar con-
struction of former, even if it were made in
& single plece or one or more pieces and with

different means of support, would be within

the invention. The former thus constructed
18 supported rigidly in the line of travel of
the paper by a suitable standard 5, Fig. 21,
and as near the guide-roll 3 as practicable to
economize space and facilitate operation.
Cooperating with the formerin the produec-
tion of the plicated tube are two upright arms
or gulde-standards 8. These standards 8 are

fixed adjustably at their lower ends to the

support 5 for the former and in this instance
are inclined or bent outwardly from near
their center to their top, so as to assume to-
gether approximately a V shape, the upper
ends standing close to the sides of the head
of the former relatively as seen in Figs. 10
and 24. The said standards have a depth of
inclination equal at least to the width of the
sides of the paper at this point, as clearly
seen in Kig. 24, and they are essential in the
formation of the tube in that they take out all
the slack downward and give uniform tension
to the paper beforeitenters upontheformeras
well as promoting a uniform movement of the
paper over the former, so as to insure a per-
fectly-smooth tube when the paper enters be-
tween rollers C and D. The tops of the
standards may be provided with small rollers
or pulleys running in contact with the paper
to reduce or prevent friction.

Beyond the standards 8, at the sides and

~ bottom of the former B, are the flat-ply-devel-

oping plates 9 and the under plates 10 for
bringing together the two sides of the tube,
which unite to form the seam side of the bag
and which are pasted together and produce
the seam of the tube and bag in their over-
lapping portions. These plates 9 and 10 are

preferably united in pairs and are located, re-
spectively, just overand underthelowerplate
b’ of the former, as seen in section, Figs. 26
and 27. The said plates, and particularly
plates 9, are so shaped or arranged that they
gradually extend inward from the head of the
former B at a point corresponding substan-
tially to 25 25, Fig. 21, and, as seen in Fig.
25, to the full depth of the ply at the other
end, as seen in plan, Fig. 20. A singular ef-
fect of these plates 9 is that while they carry
the paper gradually inward over the bottom
plate of the former they induce the paper to
curve inward under the upper plate b of the
former B, substantially as seen in the succes-
sion of cross-sections of the tube, Fig. 13, and
as seen also in Figs. 25 and 26. This effect
18 shown 1n the tube alone, Fig. 12, and in
the eross-sections on the lines of the arrows
o 1n IKig. 13, and the manner in which the
lower plates 10 operate on the overlapping
folds below is likewise disclosed in said sec-
tional views, and the tube is made and pasted
and finished ready to be severed when it
passes feed-rolls Cand D. . Asthe former de-
creases in depth to its practically-closed ex-
tremity the ply-forming plates in like degree
enter in to take upthe surplus paper, and in
this way the paper is kept stretched at all
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points and in all directions, and hence kept

smooth and in good working condition. .
The plates 9 and 10 are supported on the
frame of the machine as may be found con-
venient and laterally adjustable on their sup-
ports in slots 11, as seen in Fig. 14, orin any
suitable way. | | | |
The standard 5, Figs. 21 and 24, is made ad-
justable longitudinally on the base E of the
machine, and the arms 8 are laterally adjust-
able on the standard 5, as seen in Fig. 24, by
means of set-serews 11’ or their equivalent.
- Any suitable means of support and adjust-
ment for the parts 5 and 8 may be adopted,
and the said adjustments are intended to ac-
commodate larger or smaller formers B, so as
to make the same machine capable of pro-
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ducing bags of different but associated sizes

by simply changing the former and making

certain needed adjustments here and there

as are provided for such changes and as will
appear 1n a detailed examination of the ma-
chine. The ply and bottom plates 9 and 10
are adaptable to these changes.

- 1'his concludes the invention in so far as it
relates to the production of the plicated tube,
aud the next direct step in the formation of
the bag is the development of the bottom
thereof. - All intervening mechanism in the
direct line of travel, and particularly that re-
lating to the severing of the tube to cut off
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the bag, is best passed over now and will be

considered in the order of its operation. |
- Referring then to I'igs. 31, 33, 36, and 39,
we see cross-sections of the bottom-forming
rolls and other codperating parts in four sue-
cessive positions incident to the complete de-

- velopment of the bottom of the bag and serv-
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ing also to illustrate the bag in the various |

stages of its development, as further shown
in separate views on the same sheets of draw-
ings. These several mechanical views are
represented as looking in from the left of the
machine and from the same position. In all
these views, I represents the upper roll and
G the lower roll or, more accurately, the two
members or sections of the lower roll, the
discharge-roll H dividing these sections, as
will be hereinafter seen, and both rolls have

-a rotary oscillating motion in unison of just

enough length to develop the bag-bottom.
The roll H is referred to as one of the dis-
charge-rolls and is fixed on shaft I, which
carries lower roll G. Theshaft I rotates con-
tinually in the same direction, and the upper
roll-shaft J oscillates mtermlttenﬂ yv: but the
forming-rolls ¥ and G on both shafts oscillate
together in exactly like degree and manner,
as hereinafter described.

To rotate lower shaft I, the same is geared
through to the main drive-shaft K of the ma-
chine by gears at the right, Figs. 16 and 29,
and comprising gear L on the main shaft and

two rigidly-connected gears M and N, side by |

side, on a stud or spindle projecting outward
from the main frame of the machine, and the
ogear N, meshing with gear O, fixed on the shatt
I. All these gears are of such size and rela-
tion as togive the requisite speed to the parts
actuated by or through them.

Inside of the main frame Fig. 29, there 1s
a gear P, free to rotate on lower_ roll-shatt I,
meshing with a gear R, free to turn on upper
roll-shaft J. This inner line of gear has to
do especially with the actuation of the bag-
gripping and bottom-distendingfingers, while
the line of gears L M N O 18 eonﬁned to the
rotation of shaft I. It may also be under-
stood here that the means for oscillating the
rolls F and G are independent of these SeV-
eral gears and proceed initially from a cam
on the inside of the hand or balance wheel S
at the right, Fig. 29.

- Now followmn' up, first, the finger-actuat-

“ing mechanism JllSt referred to, we see in

- with agear Y and Y' on shaftsJ and I.
‘said gears Y and Y' are rigid with the gears
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Figs. 29 and 38 two eorreSpondmn‘ shafts V
_a,ﬂd V', located at the top and the bottom,
1eqpectwely and supported at their ends in
suitable bearings 12 on the rolls I' and G.

Each of these shafts has a pinion W, meshing
The

R and P, respectively, and gears R Y are
free on sh&ft J and gears P Y' are free on
shaft I. Now to rota,te the four gears R Y
and P Y’ continuously a train of gears is pro-
vided from shaft K and shown in Fig. 292,
These gears comprise gear x on the d11ve-

- shaft actuating the lme of gears, Fig. 292, to

reach the gear P on shaft I In this way a

- continuous rotation is imparted to gears Y

and Y', as above described. Then the shafts

V and V' will operate with an intermittent
motion by reason of the oscillation of the |
rolls F and G, as will be seen farther on.

be apparent.

may be noted, in passing, that rolls F and &
are oscillated together at exactly the same
rate of speed by means of segmental gears Z,
Z', 77, and 73, rigid with the S&ld rolls at their
ends, Figs. 29 and 35. Thus the gears Z Z'
at the I‘lﬂ‘ht in these views serve to actuate
the lower right-hand section of roll G, and
the gears Z* 75 atthe left rotate the left-hand
sectlon of roll G, and power is transmitted
through the upper shaft J and its segments.

‘The bag-gripping and bottom-distending
fingers 15 and 16 are supported from and op-
erate with the oscillating rolls F and & and
have the shape as plalnly shown on Sheet 21

of the drawings as well as in other views.

Each finger is fixed rigidly on a spindle 17,
set into the corresponding roll F or G, and
said rolls are recessed where the ends of the
spindles come to accommodate the fingers
and other mechanism within their peripheries
and where the said mechanism will not ob-
struct the operations of the machine.

and return promptly to starting position to
work again several distinet movements there-
of are necessary. To start with, the fingers
should be open and out of the sides or plies
of the tube, so that the paper tube may be
fed or carried along at the speed of the ma-
chine without obstruction from the fingers.
To this end the spindles 17 have a limited
longitudinal movement, Fig. 31, so that when
the fingers are engaged the spindles are
drawn inward and are held in what is engag-

“ing position by a coiled spring 13 about the
| ne(..k of the spindle at the outer end, and this

spring is strong enough to hold the ﬁnn'el in

~operative enﬂ'aﬂement as shown 1n second

and third positions, Flﬂ's 34 and 36. The
extent of thisaxial movement of the spindles

is shown by the slight space between the

head of the spindle and rolls F and G, Fig.
31, which space is taken up when the ﬁn@ers
are in engagement.

The purpose of e&m-shaft,s V V' will now
Thus, as seen in Fig. 31, when
the fingers are out of eno'a,ﬂement the spin-

dles 17 are depressed aﬂfmnst springs 18 by

cams 20 on said shafts, and as long as cam 20
occupies the position seen in Fig. 31 the fin-
cers will be out and free. When the shaft is
rotated away, the springs 18 will immediately
assert themselves and engage the edges of the
plies with a grip against the formin c-'-rolls ; but
in addition to being held to or away from the
rolls K and G the ﬁnn‘ers 15 and 16 require
also to be rotated into and out of the plies,

according as they are to be free or to engage.

- When they are in, they engage the side phes

at four points, conesDondmﬂ' exactly to the
four corners of the bafr-bottom and constltut-
ing those corners when the bottom is formed.

| The relation of the fingers to the baw-bottom

when their work has Just been finished is

“seen in front elevation, Fig. 38, where the up-

per fingers have that mstant been withdrawn

It | and the lower fingers are engaged only a mo-

Now
in-order that said fingers may do their work
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ment longer to help deliver the bag safely in
the bite of the discharge-rolls H and A'.

IFig. 56 shows the same relation of fingers
a8 Flﬂ* 33 and also the position of the other
In this
view the lower cam 20 is shown assomewhat
larger or longer than the upper one, so as to

| ho]d the ﬁnﬂ'els 16 in enﬂaﬂement a little
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longer, as ;Just described. In this view it
will also be seen that the rotation of spindles
17 to throw the fingers 15 and 16 out of the
plies oceurs before the depression of the spin-
dles and fingers by the cam, as seen in Fig.
a1, and to eﬁeet this outward rotation of the
spmdles each spindle is provided with a
lever 22 at its outer end and a bearing pin
or projection 23 on its inner side, Whl(,h 18 en-
gaged by a spring-pressed plug 24, socketed

in the roller If or G, as the case may be. The

plug 24 is in eenetant engagement with the
projection 23 and exercises its greatest pres-
sure at the instant that its finger 15 or 16 is

to be released from the ban—bottem SO as to

prevent a dragging or haltmw release. In
this instant operation there must of eourse
be a corresponding release of the finger-con-
trolling mechanism by the eam 20, which for
the 131111e being counteracts eprmn" and plug
24 and holds the finger in the ply of the tube.
Said cam 20 has a [lab portion to bear against
pin 25 after reaction upon the cam by the
spring-pressed plug 24, and slack is provided
for in the movements of the cam-shaft to al-
low this reaction to occeur, as hereinafter de-
seribed. This reaction takes place as soon
as the flattened side of the cam begins to pre-
sent itself to the pin 25, when 1nsta11tly with
a click the cam is tumed by the pressure of
plug and spring 24, with its flat part against
pin 25, which swna,lwes the withdrawal of
the ﬁnn‘el from the bag-bottom. Of course
all the ﬁnc-'et S are sub;]eet to a like action, and
hence for convenience a single finger alone
is described. 'To enable thls qmek action of
the fingers to occur while pinion W is con-

etfmtly in mesh, I sleeve the said pinion with
its hub on the sha,fb Y or V' and form the end

~of the hub with a shouldered offset to engage

a similar shoulder on the sleeve W', ﬁ.zgerl on
the said shaft V or V'. DBetween these shoul-

ders there is room to allow the shaft to ro-

tate reversely and reg
throw the fingers eut
parts go on as before.

’When the fourfingers are first engaged and
the bottomr has beo'un development the rolls
I and G and the other bottom-formin o parts
are in what is here considered as second po-
sition, Fig. 34, and the said rolls are rotating
In the dir eetlon of the trave!l of the bag. In-
asmuch as edeh set of fingers turns w1th its
roll and the fingers engage the edge of the

ardless of pinion W to
- Then being out, the

plies hard en“"mst the 1ell and have also a
‘ect by or through their straight.

| bottom, as illustrated in Figs. 31, 33, 36, and
ping of the paper, and the bottom is qumkly .

pushing eff
forward edge it follows that there is no slip-

brought to the distended form seen in Fig.

[ 38.

fingers is limited to the length of- the trans-
verse brace-rib 29 they develop In the sides
of the bag and is something less than the
fully-cleveleped width of sa,ld sides, substan-
tially as shown in Figs. 2 and 4. The rotary
movement of rolls I‘ and G continues after
both sets of fingers 15 and 16 are withdrawn
and the follewel 30, fixed to the upper roll,
Fig. 39, has tucked the upper broad side ef
the bzw behind the bottom,and the bagisthen
weil in the grip of the dlsehal ge-rolls. The
follower 30 is at least as wide as the bag and
is supported by an arm 31 from a tlensverse

rod 32, I'ig. 35, in bearings on the upper roll

and engaged by a spring-eoil to normally
press the follower 30 inward into the recess
34, formed for it in the roll ¥, as seen in Tig.
41, where it is out of the way when not in
uee Then to bring it into action I empley a
cam 35, Figs. 35 and 41, which bears against
an arm 42, 110*1cl with red 52, and this meeh-
anism, towetllm with the rotation of roll T,

carr yinn* red 92, 1n cooperation with lower roll
G, causes the follower to take the position
end do the work seen in Fig. 39,

Now, referring again to the forming-rolls It
and G, we find that sald rolls have the req-
uisite rotary oscillation imparted to them from
a cam 48, located in this instance within the
hand or ﬂy wheel 5, Figs. 15 and 28. A le-
ver or arm 49 has a roller 50 working in this
grooved cam, and at its other end s.:ud arm is
el‘tmped on the hub of a segmental gear 51,
which is free to rotate on shaft I emcl meshee
with a segment 52, fixed on shaft J. Thus
an oseillately movement of the requisite ro-
tation 18 imparted from ecam 48 to the upper
roll, and from this roll oscillation is com-
mumcated to the lower sectional roll or sec-
131ens of roll G through the segmental gears
2, 2% 28 and z¢ 1espeet1vely, as helelnbefme

desecr 1bed

When the cam-arm 49 is at its lowest or
zoro point, as seen best in Fig. 15, the parts
generally are in first position, Fw 61 and in
which position the fingers 15 mld 16 are ro-
tated into the plies, but do not yet engage
the paper against rolls Fand G. Now as the
cam 48 continues to rotate the arm 49 rides
rapidly up the steep portion thereof, and the
two rolls F and G are carried forward to-

gether, and by the time the roller reaches the

apex or highest point of the cam the bottom

fingers 16 retire, and the bagis dischar ged. As
thle discharge takes plaee the rolls F and G
are rotated bael{ by the retreating of the cam-
arm to zero or starting point, Fw 15, and
the bottom-forming meehemem hkemee re-
sumes its primary posmeu of readiness to re-
sume operations. The successive positions
from first to last in the pmduetwn of the bag-

39, are taken so rapidly thet the several steps

l‘ue blended practically into one operation

The distance of the rotary travel of the
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| of the bag is made and carried down into the
bite of the discharge-rolls Hand A’, the lower
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and that so speedy that it is practically in-
stantaneous. Thus in a general way we see
how a bag is made by this machine. There
are, however, a number of minor parts and
combinations of parts and movements or op-
erations which have not yet been explained
and which are mecessary to a complete un-
derstanding of the details of both mechanism
and operation. Take cam-shafts V and V',
for example. These shafts act alike in the
control of the fingers 15 and 16, respeclively,
through similar lines of intervening mech-

- anism, alreadv described. Said shafts are

| mounted in bearings 12 on the oscillating rolls

F and &, so that “hen said rolls rotate in
either dueeuon sald shafts go with them.
Each shaft also has a pinion W,meshing with

- gear Y or Y, and these gears are rigid with

- 20

25

vears P and R, respectively, which- rotate
continually in the same direction, as already
described; but, as seen by the arrows, Figs.

29 and 33, gears P and R and V V' travel re-

versely to the oscillation ormovement of rolls
F and G when the bag-bottom is being formed
or developed. This oscillation occurs while
the cam-arm 49 is mounting to the apex o’ of
the actuating-cam 48, and hence since shafts

V and V' are carried along with their rolls

“in ‘this movement and are meshed through

10

pinions W with gears traveling in the oppo-

site direction the sald shafts have a double

speed imparted to them at this time, which

- tells on the cams 20 to operate the ﬁngers 15
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and 16, as will now appear. Thus in Fig.
31 we see the relation of the cam on, say,
shaft V to the finger mechanism, and rela-
tively it is the same on shaft V', so that de-
scription of one will answer for both. Here
we see that the portion of the cam from d to
e, Fig. 39%, 1s in position on the arm 22 of the
qpmdle 17 t0 depress the finger 15 and keep
it out of engagement with 1'011 F and is bear-
ing aﬂ'alnst pin 25 enough to carry the finger
inward within the plies of the tube. 'This

cam has come to this position from position
in Fig. 39%.

has carried cam 20 off spindle 17, so that fin-
ger 15 can engage the tube; but it has not yet
left pin 25, and so the finger is kept within
the ply relatwely as in F}b 31. A substan-

‘tially similar relation of parts is seenin Fig.

39°, Thenextinstant, however, cam QOlefwes

pin 25 and the short plug and spring 24 bring

pin 25 back against shaft V with a click into
third position, Figs. 36 and 39¢, thus throwing
the fingers out of the plies. This action ro-
tates the fingers 15 out relatively as seen in
Figs. 39° and 39°. Here the fingers remain
while the cam 20 is traveling from the disen-
gaging position 39°¢ to the reén gaging position,
snbstantially as seen in Fig. 31, to repeat the
operation. - When the cam-arm 49 reaches
the apex a' of the cam, the oscillating rolls F
and G have gone to t,he limit of theu- travel,

and the par ts are in the position relatively as |

*. When the second position is
reached, Fig. 33, the rapidly-revolving shaft -

shown in Fig. 39. By this time both sets of
fingers are released and the finished bag isin
the bite of the discharge-rolls. Now the rolls
I and G begin to rotate back with the gears

Pand Rand Y and Y’ and continue until the

cam-arm 49 again reaches zero-point, Fig. 15.
Hence in this reverse rotation cam-shafts V
V'’ do not rotate, because pinions R simply
move in unison with their operating-gears
and are not turned; butthe instant the back-
ward oscillation of the rolls ceases the cam-
shafts and their cams are again rotated, as be-
fore, and the operation of the bottom-forming
parts is repeated. All these movements and
changes of position are.of course very rapid,
as they require to be to accomplish the rapid
work of this machine, and of course the tim-
ing of the several movements must be exceed-

mrrly accurate and regular to obtain perfect

work. o
"The two bottom-folding plates 27 and 28,
hereinbefore mentioned, operate, in conjunc-
tion with fingers 15 and 16 and the follower
31, to produce the bag-bottom and are ar-
ranged to operate on the opposite side of the
bottom fromsaid fingersand follower. These
plates are provided Wlth trunnions 55, Figs.
32, 38, and 41,operating in bearings 56, ﬁted to
rolls F and G, as seen In Fig. 32, and are
shown here as long enough to extend beyond
the edge of the bagateachside. Their fune-
tion is successively and progressively shown
in Figs. 31, 33, 36, and 39. In Fig, 33 they

hzwe been rotated into position to pinch the

ness to enable the ﬁnn'ers 15 and 16 to exel t
their spreading action on thesides of the tube
to develop the bottom lines in the sides.
This, among other things, means the develop-
ment of the stiffening or stren othening trans-
verse rib 29, which 1s natural]y developed at
the points of the fingers and will be retired
from the edge of the bag according as these
inwardly- extendm p.a,rts of the ﬁn gers have
more or less 1encrth If desired, the rib can
be formed practwally without-any retirement
in the plicated sides. When this operation
has been performed, the said plates separate
and assume the relation,first,asseenin Fig.36
leaving the bag-bottom as seen in Fig. 37, and
next as seen in Fig. 39, where the plate 27 is
shown as retired and plate 28 1is backing the
bottom against follower 30 and accompanying

‘the bottom down betweenthe discharge-rolls.

T'o enable this to be done, plate 23 is formed
with three so-called ‘“‘fingers” 60, and the
discharge-roll A'is annularly recessed about
its middle portion, Fig. 28,toaccommodate the
middle one of the threefingers 60,the other two
fingers coming outside said roll A’ and the
bag being engaged on its two annular bear-
ing-surfaces 61. Ilence when the bag is

tucked by plate 28 and follower 30, as in Fig.
39, and is thoroughly in the bite of the dis-
charge-rolls the oscillating rolls I' and G re-
verse their movement, and plates 27 and 23

70

75

30

Qc

95

1CO

105

110

, TIJ

120

125

130



10

L5

20

25

30

40

45

§0O

55

60

619,262 ?

are carried back to starting position by the
operation of said rolls, as seen substantially
in KFig, 31.

To get the foregcoine movements of plates
201D Y P

27 and 23, a simple lever-and-spring mechan-
1Ism 1s employed, as seen in Figs. 31 and 39.
This mechanism consists of suitable uprights
63, levers 04, pivoted thereon, and links 65,
connecting said levers with the plates 27 and
28. A coiled-wire spring 66 connects levers
64 near their middle, and a stop-arm 67 limits
the inward movement of eachlever64. These
several parts, with the rotation of the rolls F
and G, give to the plates 27 and 28 the oper-
ation desired. The pull of spring 66 is inward
on both levers, and hence the stop-arms come
into use to keep the plates apart to allow the
paper tube to pass through when the parts
are in first position, Fig . 31. Then as rolls K
and G rotate apart at this side the position of
sald plates is quickly changed, first to second
position, Fig. 33, and then to 36 and 39 as
sald rolls are carried farther around and the
pivot-points of said plates farther apart.

In the foregoing movements of forming-
plate 23 any tendency to work inward from
the position seen in Fig. 41 is overcome, and

sald plate is plevented from coming on the
inside of plate 27 when said plates .:Lpproach
each other in their operations by means of the
flat projection or finger 68, Figs. 38 and 41,
fixed on or at one eud of the plate and bear-
1ng at its other end against a roller 69 on the
couespondmw end of the upper roll.

Incidental to the forming of the bottom of
the bag is the pasting thereof, so that when
the bottom is folded it will also be pasted and
finished. 'This oceurs automatically during
the progress of folding by a special line of
mechanism comprising a paster 70, Figs. 14
and 33, shown in one extreme of its p081t1011
to take a supply ot paste from roll B? Fig. 39,
and in the other extreme to apply the p&ste to
the bottom, Fig. 31. The travel of the paster
is back and forth between these points, and
the mechanism is constructed and timed to
do its work at the right intervals. To this
end I employ a rock-shaft 72, Figs. 17, 28, and
59, carrying a crank-arm 73, Opemted by an
eccentric 74 on the main or drive shaft of the
machineand connected by rod 75 with arm 73.
An upright arm or lever 76 is fixed on rock-
shaft 72 and carries the paster 70 at its top
on a short bearing-rod 77 therefor, having a
spring colled abont 1t, Fig. 14, to engage the,
paster and press it hﬂ'ht]y to lts work. An
arm 73, rigid with rod 77, and a link 79 on
post. 63 serve to carry the paster to both po-
sitions when arm 76 is vibrated. The paster
operates with a wiping movement, caused in
part by its own movements and the movement
of the bag under the operations, partwulm 1y,
of folding-plate 28. It remains in position
even atter the shorter fold of the bottom has
been withdrawn, as seen in Fig. 36.

It should be notleed that 113 18 possible to
ﬂet the bottom folds within the pinch of fold-

ing-plates 27 and 28, as in Fig. 33, only be-
fore theside formations of the bag by fingers
15 and 16 take place.
the plicated sides are spread by transverse
ribs 29 the stock of the short fold of the bot-
tom 18 1n a measure taken up and folded to-
ward rib 29, as shown in Fig. 36, in position
to be folded over by the outside lap, and the
gripof the plates is necessarily released as to
this fold.

In Fig. 42 we have an elevation, partly in
section, of the paste-roll B®* and paste-recep-
tacle C'. The said roll B?is slowly rotated by
a pawl 30, carred by a collar on rock-shaft 72,
engaging ratchet-wheel S1 on said roll. The
paste-regulating device consists of a regulat-
ing-plate 383, fastened on an adjustable shaft
34 and having a hand controlling-knob 85 at
one end to fix the elevation of the plate at its
edge in relation to roll B% so as to allow more
or less paste to pass and even thesame on the
roll.
carried by this plate and have radially-curved
surfaces close to the roll, serving to carry
back any surplus paste 1 msed by the roll.
These shoes are set apart the width of the
bag, so that paste may rise between them,
but not beneath them. The depth of paste

After that occurs and

Two laterally-adjustable shoes 86 are
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carried over by the roll is determined by the -

regulating-plate 83. Up tothis time the bag
is still in the tube, and it remains a part
thereof until the entire bottom is formed and
pasted and the bottom of the bag is engaged
by rolls H and A’ for discharge from the ma-
chine. The roll A’ is pur posely geared to
travel at a greater speed than the normal

travel of the paper tube A, so that when the

bag is in the bite of discharge-rolls H A’ the
tube will be held tightly stretched from this
point back to the feed-rolls C and D, and sev-
erance of the tube thereby be promoted. Roll
A’ is rotated continually in the same direc-
tion by gear 38, IFig. 28, on shaft 89, carrying
sald roll, and a gear 90 on shaft I meshing
with gear S8. | :

Now, referring tothe bag-severing mechan-
1sm, we return to Fig. 10. Here we find that
this mechanism is located just in advance of
feed-rolls Cand D. Acrossthe machine, just
over the paper tube A and just in front of
rolls C and D, is the cutter-bar 92, Figs. 20,
21, 22, and 23. 'This bar is pwotally sup-
por ted at its rear end on a separate adjust-
able frame on the main frame of the machine
and temporarily locked at its front end by a
cut-away disk 93 or any equivalent mechan-
ism and carries three distinet cutter-plates

projecting over its front edge and having ser-

rated or saw-tooth edges to promote the sev-
erance of the tube. Two of these plates 94
are ailke in construction and function and
ale fixed on the bottom of the cutter-bar,with

a space between them equal to the dovetail -

tongue 95 on the short bottom lap of the bam
I‘ws 9 and 40,

In the formation of the bottom of the bag
113 is desirable to have the side plies at their
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‘triangular fold ¢, Fig.

inner meeting edges folded back betwee’il the | circle without encountering any other parts

long and the “short laps of the bottom on a

all possible pin-‘holes or the like for fine ma-
terial to creep out of the bottom. To enable
this back folding to be done, the shorter lap
of the bottom is made with two diagonal slits
d' d', which thereby produce the tongue 95.
Then in lapping the bottom the adjacent
sidesof theside plies are drawn through these
slits and the triangles ¢ are folded and pasted
down on the short lap 7, with the longer lap
g over all. 'The cutters 94 are therefore con-
structed with inner inclined edges A, corre-
sponding in relation and length to slits d’,
and the toothed cutting edge of these cutters

- corresponds to the edge of the shortlap f out-

side these slits. Then to cut off what be-
comes the tongue 95 I employ a central cutter
97, which is set sufficiently above the side
cutters 94 to enable them todo all their work,
including the diagonal slits d’, before the cut-
ter 97 comes into action. This is possible
because the striker 100, Fig. 20, delivers a
quick horizontal stroke from below. 7Thein-
clined slitsd’ d’ being formed,the paper comes
at once into position to sever the tongue on
cutter 97, and the work is done. However,
before the cutters 94 and 97 can act the other
two. cutters 101 and 102 must do their work.

These iwo cutters are arranged to come with-

in the paper tube and have a neck or stem
99 reaching within the former B, Figs. 11, 20,
and 21, to which they are so fixed as to rig-
1dly support the said cutters in the relation

to the other cutters about as seen in Kigs. 21

and 22. The lip-cutter 101 is preferably
slightly circular across its edge and is de-
signed to cut the lower broad side of the tube.
Cutter 102 is slightly higher and straight
across, but somewhat retired from cutter 101,

~and 18 designed to sever the double side plies

lying just beneath. Then still farther back
and partly overlapping this cutter irom the
side are the cutters 94 and 97,abovedescribed,
and which are outside the paper tube. 'T'he
several cutters operate successively from be-
low and sever the paper only on their own
transverse lines regardless of what may be
above or below, and vet the act of severing
the tube on these several different lines is
practically instantaneous and is produced by
The feed-roll
C has a depression or annular groove around

1ts center to make room for the neck or stem:

99 of the cutters 101 and 102, which project

"back and are fixed to the former b.

The mechanism for operating the striker
is shown in plan, Fig. 14, and comprises a
diagonally - set shaft 104, carrylng a gear
105, meshing with and driven by a gear 106
on the main drive-shaft. The striker 100 is
fixed to a disk or wheel 107 on shaft 104 and
has a curved shank to bring it at right angles
to-plicated tube A and close to the cutters.
The machine is so'constructed and the striker

37, and thus prevent |

or in any wise obstructing their operations.
If it be desired to provide the bag with a
string-hole, as is done in this case, I employ
a device for puneturing the paper tube at
regular intervals, according to the length of
the bag, and in position to bring the hole near
the edge of the longer side of the bag, as seen
at k, Figs. 1, 2, and 3. The means for mak-
ing this puncture are plainly seen in Fig. 27
and consist of a bevel-pointed punch 108, sup-
ported on an arm of the bell-crank lever 109,
pivoted at its angle on the frame of the ma-
chine and Operated at right intervals by a
tappet-wheel 110 on the end of striker-shaft
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104. A spring 111 keeps the lever-arm 109 -

out of operating position against a stop, and
a projection m on the wheel 110, striking a

“projection n on the arm, causes the punch to

descend and make the puncture. The paper

displaced by the punch is allowed to adhere
along one edge of the hole and is bent or

folded back toward the top of the bag in the
further operations of the machine.

Another important part of the invention is
the means for controlling the tension of the
roll of paper A, Figs. 18 and 19. "T'hese rolls
are liable to be very heavy, making them dif-
ficult for one man to handle and place in po-
sition. Again, it 1s of the utmost importance
that they should have uniform tension from
the time the roll is started until it is exhaust-
ed. Assuming then that the roll has been
brought to the machine in the usual way with
the shaft 112 inserted and the cones adjusted
thereto, I employ a box 113, adjustable in a
pivoted support on a bracket 114, and a pin-
ion 115 and hand-wheel 116 to operate the

box laterally. The shaft can be laid in the

box or bearing 113 from above and is reduced
af its bearing portion, so as to present shoul-
ders on both sides of the box, and these en-
gage the shaft by the box to make the ad-
justment. At the other end the shaft has a
pulley 117, adapted to rest in a wooden or
like bearmn' 118, Fig. 18. This pulley-bear-
ing is removably attached to a pivoted bol-

~ster 119, engaged by a spring -catch 120 to

hold it securely in operating position, as seen
m Figs. 18 and 19, where the roll is just be-
ing put into place

In operation the same measure of friction
is obtained on bearing 118 whether the roll
1s just started to unwind or is unwound prac-
tically down to the shaft, because the decreas-
ing distance from the shaft at which unwind-
ing occursis compensated by the diminishing
weight of the roll on the bearing, and expe-

rience has demonstrated that one equals or

balances the other so nicely that a uniform
tension of the paper to the machine is ob-
tained. If the roll requires lateral adjust-
ment to place it In exact alinement with the
former, the pinion 115 can be operated for
this purpose.

What I claim as new, and desue to secure

is so0 arranged that it can describe a complete l by Letters Patent, is—
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1. The tube-former consisting of fixed top
and bottom plates and a downwardly-inclined

rear portion over which the paper travels into

the former, the former being of a size at its

base equal to a cross-section of the developed
tube,vertically-inclined and ad justable guide-

posts at the sides of the base of the former,
laterally-adjustable plates in the sides of the
former, plates at the lower edges of the former
to underfold the sides of the paper and means
todraw the tube over the former,substantially
as described.

2. The former having a cross-section at its
base equal to the cross-section of the com-
pleted tube, the laterally-adjustable plates
overlapping the top and bottom of the bottom
plate of the former to produce the side plies
and to underfold and lap the edges of the
paper tube, and the inclined adjustable up-
rights at the head of the former and at the
ends of said laterally-adjustable plates, sub-
stantlally as described.

6. In a paper-bagmachine, a set of rollsand
gripping-fingers with parallel forming edges
or surfaces carried by said rolls to engage the
paper tube at four points and develop the
bag-bottom, said fingers having spindles ex-
tending through said rolls, and actuating
mechanism engaged with said spindles on the
opposite side of the rolls from said fingers,
substantially as described.

4. In a paper-bag machine, a set of oppo-
sitely-located bottom-forming rolls and a set
of fingers on each roll with parallel edges for
forming the cross-ribg of the bag, and to en-
gage the plies of the paper tube against said
rolls, and spindles through said rolls for the
fingers and rotarily and axially movable, in
combination with means at the opposite ends
of said spindles to rotate said rolls while the
said fingers are in engagement, substantially

- as described.

5. A set of bag-bottom-forming rolls, one

above the other, two fingers on each of said
rolls having their forward edge parallel with
the forming-rolls and arranged to engage the
paper tube when the corners of the bag-bot-
tom are to be formed, means to oscillate said
rolls simultaneously and means to actuate
sald fingers consisting of rotary oscillating
spindles through said rolls at right angles to
their axis, and mechanism at the outer ex-
tremities of said fingers to actuate the same,
substantially as described.
6. The bottom-forming rolls and the tube-
gripping fingers on said rolls having their
forward edges parallel, spindles through said
rolls to oscillate and depress said fingers
against the rolls, and mechanism connected
with the outer ends of said spindles to oscil-
late and axially move the same, and means
to oscillate the rolls and thus spread the bot-
tom of the bag while the fingers are engaged,
substantially as desceribed. =

7. The bottom-forming rolls and means to
oscillate said rolls, devices on each of said
rolis to engage the corners of the bag-bottom

and press the same against the rolls, and
means to grip the edge of the bottom as the
said devices are engaged to hold the corners
of the bottom substantially as described.

8. The forming-rolls and the gripping de-

A

vices thereon, having parallel engaging sur-

faces, in combination with folding-plates to
fold the bottom laps of the bag, said plates
arranged on the forming-rollstolieflat against
the sides of the bag-bottom, substantially as
deseribed.

9. The forming-rolls and the gripping-fin-
gers, and plates carried by said rolls to en-
gage and hold the bottom laps of the bag,
substantially as deseribed.

75
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10. The forming-rolls and the fingers and

--the bottom-folding plates supported on said

rolls, and means to throw said plates into

position to grip the end of the plicated tube
when said fingers are in engagement, sub-

stantially as described. |

11. Theoscillating forming-rolls and means
carried by said rolls to develop the bag-bot-
tom, said means comprising devices to en-

Q0O

gage the corners of the bottom and means to

lap the bottom, substantially as described.
12. T'he forming-rolls and means to oscil-

late the same, and plates carried by said rolls

to engage and lap the bottom folds, fingers to

engage the corners of the bag-bottom, and

separate actuating mechanism for said plates
and fingers, said fingers and plates supported
on said rolls, substantially as described.

15. The forming-rolls and the fingers and
bottom-lapping plates carried thereby, and a
paste-applyingdevice forthe bottom arranged
to operate In conjunction with said plates,
substantially as described.

14. Thebottom-formingrolls and the plates
to lap the bottom of the bag, and a follower
to tuck behind the lower of said plates, sub-
stantially as deseribed.

-~ 15, The bottom-forming rolls, means on said
rolls to determine the four corners of the bot-
tom and develop a transverse ribin each side
of the bag between said corners, plates on
sald rolls to fold the bottom laps, and means

to paste said laps while engaged by said

plates, substantially as described.

16. Asetofoscillating forming-rolls,devices
on sald rolls to enter the plies of the paper
tube and engage the tube against said rolls,
a 8ot of bottom-lapping plates pivoted on said
rolls and links connected with said plates to
control their operations, substantially as de-
seribed.

17. In a paper-bag machine, a set of oscil-
lating forming-rolls and bottom -forming
mechanism thereon and a set of rotating dis-
charge-rolls, one of said discharge-rolls being
on the same shaft as the lower oscillating roll,
substantially as described. |

18. The bottom-forming rolls and the bot-
tom - folding mechanism carried thereby,
means to oscillate said rolls and means to os-
cillate sald bottom-folding mechanism, the
discharge-rolls, and means to rotate said dis-

95

100

105

110

115

120

125

130




IO

20

25

30

35 1

40

43

55

6o

05

10

charge-rolls continuallyin the same direction,
sald sets of bottom-forming and discharge
rolls arranged to oooperete, eubstantmlly as
described.

19. The 08(3111&131[]0' rolls and the bottom-
forming devices oerrled thereby, one of said
rolls being in sections, the feed-rolls for the
paper tube and the discharge-rolls for the
finished bag, one of said d1sohal oe-rolls lo-

cated between the sections of the lower oscil-

lating roll, substantially as deseribed.
20. The feed-rolls of the paper tube and the

~bag-discharging rolls holding the bottom end
- of the tube, In eombmatlon with means be-

tween said sets of rolls to sever the bag from
the tube, and the bottom-gripping mechanism
arranged to feed the edge of the bottom be-

tween  the discharge-rolls, substentlally as de- |

scribed.
21. The bottom-forming rolls and the dis-

charge -rolls arranged to carry the finished

bag downward between them, and the mech-
anism carried by the said forming - rolls to
feed the bag between the discharge-rolls, sub-
stantially as described.

22, A set of oscillating formlnn'-rolls, fin-
gers on said rolls to ente_r the plies of the
paper tube and engage the tube against said
rolls, a set of bottom-lapping plates pivoted
on sald rolls at one edge, separate links con-
nected with the said plates and actuating
mechanism connected with said links, sub-
stantially as deseribed.

23. Inapaper-bag machine,a pairof oselllet-

ing forming-rolls and a pair of discharge-rolls
end mechanism to feed the bag downward be-
tween the discharge-rolls comprising a set of

plates pivotally supported on the said form-

ing-rolls and a follower codperating with said
pletes substantially as described.

24. Thecombination of the oscillating form-
ing-rolls, the gripping-fingers thereon to en-
gage the corners of the bag-bottom, the bot-
fom- folding plates pwoted on said rolls and
the link meoha,msm connected with said
plates, and the follower secured to the upper
of said rolls, substantially as described.

25. Ina maohme substantially as deseribed,
means for puncturing the paper tube to form

» a string-hole in a bag, consisting in means to

stretch the said tube, the tube-former having
a holein i1ts top, a tooth to enter said hole, an
arm carrying the tooth and means to actuate

said arm intermittently, substantially as de- |

seribed. |

26. Inamachinesubstantially asdeseribed,
a shaft to carry the paper-roll having a bear-
ing-wheel and a f{riction-bearing for said
wheel, whereby a uniform tension is main-
tmned on the paper taken from the roll, sub-

- stantially as described.

'27. The paper-roll shaft having a bearing-
wheel fixed thereto, a wooden bearing for said
wheel and a pivoted support therefor, sub-
stantially as described.

619,262

28. Thepaper-roll shaft, a bearing-wheel on
said shaft and a friction - bearing for said
wheel, and a bearing for the opposite end of
said shaft, substantially as described.

29. In a paper -bag machine, a paste - re-
ceiver, a paste-roll in said receiver, an ad-

70

,]ustable paste - regulating plate and adjust-

able olea,mnn'-shoee carrled by said plate and
having adj ustable curved bearin ﬂ'-surfaoes
substa,ntla,lly as described.

30, The oscillating bottom - forming rolls
and the bottom-formmﬂ' mechanism thereon

the lower of said rolls eonsisting of two sec-
tions and a set of discharge-rolls for the fin-

ished bag, one of which is located between
said lowerforming-roll sections, substantlelly
as described.

31l. The oscillating forming-rolis and the
bottom-forming ﬁngers and pletee pivotally
supported theleon mechanism to actuate said
fingers comprising a cam-shaft and cams,spin-
dles carrying said fingers extending through
said rolls and rotated by said cams, spring
bearing against said spindles, and discharge-
rolls, substentmlly as described.

32. A paper - bag machine comprising a
former to make the paper tube, a set of tube-
feeding rolls, a set of bottom-forming rolls,
fingers on said forming-rolls to develop the
four corners of the bag-bottom and plates to
lap the bottom, means to apply paste to the
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bottom laps, cutters tosever the bag, androlls

to carry away the finished bag,
as described. | |
33. In apaper-bag machine, a set of fingers

substantially

to develop -the four corners of the baﬂ'-bottom

and the brace-ribs between said corners,

set of platesto grip the bottom laps ton'ethel
when the ﬁnn*ers spread the bottom, means
to carry and Operet-e said fingers end plates
and means to sever the bag from the tube and

means to discharge the finished bag, subst&n~ |

tially as deecrlbed
34. In apaper-bag machine, cutterstosever
the paper tube and to slit the tube and means

to strike the tube against the cutters, sub-

stantially as desembed

35. In a paper-bag maohme, a set of cut-
ters to sever the paper tube transversely, and
one or more cutting edges to slit the tube at
an inclination to its serrated edge, and mech-
anism to bring the tube into cutting and slit-
ting relation, substantially as deseribed.

36. In a paper-bag machine, the combined
tube severing and Sllttmﬂ‘ cutters, in combi-
nation with a striker fto force the tube into
severing relation with said cutters, substan-
tially as described.

Witness my hand to the foregoing specifi-
cation this 16th day of July, 1897.

DANIEL APPEL.

Witnesses:
H. T'. FISHER,
R. B. MOSER..
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