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PATENT OFFICE.

- UNITED STATES

WILLIAM LIDDELL, OF BUFFALO, ASSIGNOR TO HIMSELF AND HOWLAND
: - & CO0., OF SANDY HILL, NEW YORK.

IMPROVEMENT IN PAPER-BAG MACHINES.

~ Specification forming part of Letiers Patent No. 160,446, dat:d March 2, 1875 application filed
| . | November 3, 1874.

To all whom it may concern :
Be it known that I, WiLLiAM LIDDELL, of
“the city of Buffalo, in the county of Erie and
State of New York, have invented certain Im-
provements in Machines for Making Paper
Bags, of which the following is a specifica-
tion: | |
The invention relates to that class of ma-
chines which are employed in the manufac-
ture of what is known as square or satehel bot-
~ tom bags, the features of which will be best
~understood from the follewing description.
~In the accompanying drawings, consisting
‘of three sheets, Figure 1 is a side elevation of
a machine provided with my improvements.
Kig. 2 is a top-plan view. Tig. 3 is a vertical
longitudinal section, and Fig. 4 a front eleva-
tion, thereof. TIig. 5.is a cross-section in line
x x, IFig. 2. Fig. 6 is an end elevation, with
the lower conveyer-rollers and bottom paste
mechanism removed. Fig. 7 is a sectional
view of the feed-rollers, with the expanding-
- springs compressed between the same. Fig.
8 1s a similar view, with said springs thrust
forward and expanded. Tig. 9 is a similar
- view of the feed-rollers, with the side folders
pressed against the same, and the upper and
lower folding-rollers in the act of forming the
upper and lower bottom lap. Fig. 10 is a

- fragmentary view of the side-folding arms in

~ aclose position, and actuating parts. Fig, 11

1s a perspective view, illustrating the manner
in which the side-folding arms fold in the dis-
tended mouth of the payer tube. Fig. 12 is a
detached view of the inclined table and con-
necting parts. Fig. 13 is a perspective view
of-the bag with the two side laps formed. Fig.
14 1s a perspective view of the bag with the
bottom completed. Tig, 15 is a detached view

of the cam by which the expanding-springs
~are actuated.

Fig. 16 is a detached view of
the cam by which the upper and lower fold-
ing-rollers are operated. I'ig.17 is a perspec-
tive view of one of the cams by whiclh the side-
folding hands are closed. Fig. 18 represents
the plain end of the tube; Fig. 19, the same,
opened by the spring-arms; IFig. 20, the cor-
ners of the tube turned in by the side-folders;
Fig. 21, the upper and lower bottom - flap,
formed by the upper and lower folding-roll-

1 ers. TFig 22 represents the bottom of the bag

flattened out as it passes onto the inclined
table. Fig. 23 represents the bottom pasted
and folded as it is discharged by the last set
of pressure-rollers. | | |

Like letters of reference designate like parts
in each of the figures. |

A A represent the side frames of the ma-
chine connected by cross-stays a, in the usual
manner; ', a horizontal shaft, arranged at
the rear end of the frames A, for the reception
of the paper roll, and a? an elevated guide-
roller, over which the web of paper passes
preparatory to being formed into a tube. B
18 the horizontal bed-plate or table, supported
by cross-bars b b, and ¢ ¢' the two main feed-
rollers, arranged above each other at the for-
ward end of the table B. The upper roller ¢
1s supported in suitable standard-bearings ¢,
secured to the side frames A A, and connected
to the lower roller ¢! by two gear-wheels, ¢! ¢!,
in an ordinary wmanner. D is the main driv-
ing-shaft of the machine. supported in bear-
ings d d, arranged near the forward ends of
the side frames A. As represented in the
drawings, motion is transmitted to the shaft
D tfrom a pulley, d!, and pinion @2, turning ou
a stud or arbor secured to one of the side
frames, and engaging with a gear-wheel, @,
secured to one end of the shaft D. e.is a
crank, mounted on the opposite end of the
shatt D, and ¢' a rod or link connecting the
same with a radial arm, €%, turning loosely on
an arbor, . E is a gear-wheel, and E! a
ratchet-wheel, secuired together side by side,
and turning loosely on the arbor. The ra-
dial arm ¢* is provided with a spring-pawl,
¢', engaging with the teeth of the ratchet-
wheel K/, so that when the arm ¢ is turned
by the crank ¢ in the direction of the arrow,
Fig. 1, the ratchet-wheel E’ and gear-wheel
K are turned on the arbor €%, while, when the
movement of the arm ¢* is reversed, the pawl
¢* slides over the ratehets, when the wheels I
K’ remain stationary. The gear-wheel E en-
gages with a pinion, ¢, secured to the shaft of
the lower feed-roller ¢l

By this means an intermittent rotary mo-

tion 1s transmitted to the feed-rollers C ¢/ from
| the continunally-rotating driving-shaft D.




The bolt or pin by which the rod ¢'1s con-
nected by the crank e is arranged in a slot of
the latter, so that the throw of the crank e
can be increased or reduced. by shifting said
boltin its slot, whereby the arc through which
the arm €2 moves and the motion of the feed-
rollers are correspoudingly increased or less-
ened. ff aretwo pair of flat springs arranged

between the feed-rollers C C/, the upper roller

being provided with two shallow annular
- grooves, ¢®, for the reception thercof. The
‘two springs f, forming one pair, are arranged

one upon the other, and secured with their-

rear ends to the arms of a bifurcated bar, I,
while their front ends are free, the springs

being so constructed that their front ends will -

expand when they are released. The rear
end f! of the bar I slides in dependent bear-
ings f?, secured to brackets /7. o

The web of paper is formed into a tube
around this bar by any suitable and well-
known means, which mechanism is not shown
in the drawings, the position of the guide-
~ roller ¢ beingremoved farther back orchanged,
as may be required by the particular tube-
forming mechanism employed.

“The bar F is operated by a lever, g, mount-.

ed on a cross-shatt, ¢', and connected with the
bar by a link, ¢ The bar If is retained in
such a position that theiree ends of the springs
f are compressed together, or held 1n contact
between the feed-rollers U (/, as shown In
Fig. 3, by a spiral spring, ¢°, connecting the
lever g with the rear guide f*. The shaft ¢'

and lever ¢g are actuated by means of an arm,

¢4 and rod ¢° from a cam, ¢° mounted on the
shaft D, and engaging with a pin on the rod
g°, the latter sliding in guides ¢” attached to
the side frame. H H are two radial frames
or bearings, arranged at the ends of each of
the feed-rollers C C/, so as to turn loosely on
- the shafts thereof. & is a folding-roller, sup-

ported in the bearings H of each feed-roller,
80 as to travel in contact with the surface
thereof. The two swinging bearings H of
each roller are connected by a cross-stay, ik
h? is a roek-lever, pivoted at its lower end to
one of the side frames, and jointed at the top
- to two links, 2% connecting with the swinging
bearings H of both feed-rollers, so as to actu-
ate the same simultaneously. The lever 727 is
swung forward at regular intervals, so as to
bring the upper and lower folding-rollers 7
together in front of the feed-rollers, by means
of a rod, k4 sliding in a bearing, #°, and actu-
ated by a cam, 5 mounted on the shaft D,
and engaging with a pin on the rod 2% The
lever h? is returned to its rearward position
when released from the cam A% by a spiral
spring, &7, Fig. 2, connecting it with one of
the side frames C. 7A%1s a flat spring or plate

attached to the cross-stay of the upper bear-
ings H, and arranged in a groove of the up-
per roller &, on the inner side thereof, so as
to project slightly from under said roller, for
a purpose hereinafter to be explained. I rep-
- resents the movable knife, and I' the station-
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ary knife, by which the paper bags are severed
from the tube. The movable knife I is secured
to a head, 7, attached to a rock-shaft, ¢, by an
arm, 42, which is preferably composed of two
parts bolted together, so as to be lengthwise

adjustable. This knife is retained in an ele-

vated position by a cam, I?, mounted on the

shaft D, and engaging with the pin j of an
arm, J, secured to the rock-shaft +'. T'he cam

12 is provided with a recess, j', which, as the

pin j of the arm J enters, leaves the knife I -
free to descend and close upon the stationary
blade I'. 4 is an elastic cushion secured to
the side frame A, and j°an arm secured to the
rock-shaft 4!, so as to strike this cushion at
the moment the tube is severed, thereby ar-

resting the closing movement of the knife,

and causing the same to rebound when the
pin j is withdrawn from the recess of the cam

12 and the knife returned to its _elev&ted po_si.—

tion by the latter. - |
The same result may, however, be attained
by arranging the cushion j*in the bottom of
the recess j' of the cam. o |
The Jower knife I' is attached to the side
frames A A in such manner thatit can be
readily adjusted toward and from the feed-
rollers to correspond with the adjustment of
the upper knife, XK K represent the two side--
folding hands, each having two concave
faces joining to a horizontal edge, so as to fit
in the angle between the feed-rollers C C'.
The hands K K are hinged to horizontal arms
L 1, pivoted at l to a cross-piece, I!, secured
to the side frames. The hinges of the hands
K K are provided with a stop or shoulder, %,
to limit their inward movemeunt on the pivet,
while their outward movement is opposed by
a flat spring, k', the normal position of the
hands being shown in Fig. 2, in which the
springs %' hold the hands against the stops £.
The arms L when opened, as shown in Fig. 1,
hold the folders K at such a distance apart
that the paper tube can pass between them to

the cutting mechanism. Thearms Liareswung.
inwardly, so as to close against the feed-roller, .

by two cams, i, mounted on the driving-shatt
D, and engaging with pins projecting down-

‘wardly from links P, attached with their in-

ner ends to the arms L, while their outer ends

are guided in brackets [', secured to the cross-

piece I!. The arms L are opened, when re-
leased from the cams P, by spiral springs [,
in an obvious manner. M is an inclined ta-
ble, arranged between the side frames A A,
with its upper end in the rear of the station-
ary knife I', while its lower end terminates
near the bottom of the machine, at the for-
ward end thereof. m m! are two feed-rollers,
arranged near the upper end of the plate
M, on opposite sides thereof, and n n' two.
rollers of larger diameter, arranged simi-
larly near the lower end thercof. The rollers
m n and m! »’ are connected, respectively, by
endless tapes or cords o o!, forming two coi-
veyers, the carrying parts of the tapes run-
ning in close contact with the upper surface




~of the bag between feed-rollers m ml.
~ pinion, mounted on the end of the shaft of the
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of the inclined table. m?is a guide-bar, at-

~ tached to the under side of the cross-piece 1,
~and arranged with its inner end over the sta-

tionary knife I', so as to guide the bottom lap

upper feed-roller m!,-and p! a counter-pinion,
turning on an arbor secured to the side frame,

o ~and transmitting motion to the pinjon p from

a gear-wheel, P, mounted on the driving-shaft
D. The upper roller m transmits motion to
the lower roller » by means of the tapes o,
whence the motion is transmitted to the roller
n* by two gear-wheels, p? 93, and thence to the
upper rolier m! by the tapes ol. ¢ is the paste-
- receptacle of the bottom-pasting mechanism,
~arranged at the forward end of the machine,
- near the lower portion of the inclined table
M, and ¢’ the paste-roller arranged therein.
R is the revolving pasting-plate, curved in the
form of a cylinder-segment, and attached by
an arm, r, to a shaft, 1, arranged equidistant

~ from the surfaces of the inclined table and the

- paste-roller ¢’. The radius of the segmental
plate R is slightly less, or almost equal to the
distance from the axis of the shaft +! to the

surface of the paste-roller and to the inclined

‘table M, so that as the plate R revolves its
surtace will come in contact with the paste on

- the roller ¢/, and take it therefrom, and then

apply it to theé paper. The face of the past-
- 1ng-plate is preferably roughened to better
- receive, retain, and transfer the paste to the
paper. r°1s a friction-roller, arranged in an
‘opening of the inclined table, at the point
where the paste-plate R is designed to come

~1n contaet therewith, so as to facilitate the

- carrying along of the paper by the plate R in
~ applying the paste thereto. The outlines of
the pasting-plate R are of such shape as to

~apply the pastein the bottom of the bag in the

- form represented by the shaded portion in Fi g,
-13. 7’isaslot formed in the rear portion of the

o pasting-plate, and extending nearly the whole
~ length thereof, to prevent any paste being ap--

plied between the inner edges of the side laps 1
2, which would cause the bottom to adhere to
the inside of the sack.
strips of rubber or other suitable material ar-
- ranged around the outer edge of the pasting-

- plate for the purpose of regulating the thick-

" ness of the layer of paste taken from the roller

- ¢'. The pasteroller ¢ is revolved by its con-
- tact with the carrier R, but it desired it may

~ be rotated from the shaft 7! by an endless
- band and pulleys, or by any other suitable
- means. The paster-shaft #! is provided with
~ a pinion, 8, to which motion is transmitted
from the wheel P of the main driving-shaft ID
by means of a duplex gear-wheel, S 82, The
~latter is composed of two halves, arranged
side by side and secured together, the half S!

- engaging with the wheel P being provided
- with teeth on its entire circamference, while

~the halt S? engaging with the pinion S of the

: ""-:'.___I)a'ster-shaft 18- provided with teeth only on a

~ certain portion of its circumference.. The size

pis a

- proper point.

mounted on the paster-shaft and

§ are projecting gage- |

| of the pinion S and of the toothed portion S2
of the mntermediate gear-wheel are so propor-
tioned that the paster-shaft will make one
revolution for each revolution of the main

driving-shaft D, while the pasting-plate R
will have the same circumferential velocity as
the upper conveyer-rolls m m!, and conse-
quently travel at the same speed at which the
sacks move past the pasting mechanism. ¢
1s & circular disk mounted on the shaft #., and
provided with a noteh, #.,- in which engages
a spring-pawl, %, pivoted to the inner side of
the side frame. The disk ¢ is so arranged on
the shaft »! that when the pasting-plate R
has completed one revolution and the partly-
toothed wheel §” is disengaged from the pin-
ion S, the pawl #* will engage into the noteh
t' and retain the paster-shatt and pinion S in
this position ready for re-engagement with
the wheel &% as shown in Tigs. 2, 3, and 4.

The weight and overhanging position of the

pasting-plate R, when the shaft »! is released,

are sufficient to counteract any momentum

which it may have acquired during its revolu-
tion, and insure the stopping of the parts at the
U is a folder-plate attached to
a shatt, u, arranged above the lower end of
the mclined table near the rollers n #. V is
an oscillating striker or folding arm pivoted
at v to a bracket attached to one of the side
frames A, and arranged parallel with the in-
clined table and in close proximity therewith.

It is actuated by a sliding bar, 2!, ronning in

guides 2? attached to the table M and con-
necting with the striker V by a pin, 23, en-
gaging in a slot thereof) as clearly shown in
Fig. 6. *is a spiral spring attached to the

“bar v', so as to hold it in a raised position.

The bar #'is operated by a cam or arm, 2°,
engaging
with a projection, 5, on the bar #!. The lat.
ter actuates the folder-plate U by means of a
pin or projection, %!, engaging with a Spring-
dog, #? on the shaft w. The shaft w« i Pro-
vided with an arm, %*, against which bears a
spring, u*, whereby the folder-plate U is held
In-an open position, as represented in Kig. 12,

The paper tube having been formed it js

fed forward between the feed-rollers (3 ¢’ with

the springs ff within the tube, until the moutl
of the same projects about six inches from the

feed-rollers,when the motion of the latter ceases.

Lhe bar I and springs f £, the ends of which
have been pressed together so tar, are now
thrust forward by the action of the cam ¢% so
that the free ends of the springs J.J expand,
whereby the mouth of the tube is distended,
as clearly shown in Fig. 8. The arms L, with
the folding-hands K in the position shown in

Tig. 2, are now closed by the cams & As

these arms begin to close, the relative position
of the hands to the arms remaining unchanged,
theedges of the handg begin toincline inward.
ly from their former position parallel to the
feed-rollers. In continuing to close, the fold-
ing-edges of the hands strike the edge of the

| distended mouth of the tube in the inclined
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position shown in Fig. 11, and begin to fold in
the paper, when the outer end of the folding-
hands engage in the angle between the feed-
rollers, near their ends, which, as the arms
contume their closing movemeut cause the

inner ends of the h&nds K to be gradually

forced into the angle of the feed-rollers, and
against the same, mltll they assume the posi-
| bltl()ll shown in Figs. 5 and 10. This action
- of the bands K K causes the mouth of the tube

 to be folded laterally and immwardly, so as to

approximate the form of the folds marked 1 2
in Fig.13. As the hands K K close against
the feed-rollers the Springs f f are 1eleabed
from the action of the cam ¢5 and withdrawn

to their former compressed position by the

spiral spring ¢°. The folders K being retained
in their closed position against the feed-roll-
ers, the upper and lowel folding-rollers 2 I
are brought simultaneously together over the
side foldem K by the action of the cam h® up-
on the rock-lever A%, folding the top portion of
the mouth of the tube downwm*d over the up-
per straight edges of the hands K K, and the
bottom portion thereof upward, over the lower
~ straight edges thereof, whereby the folds or
¢creases mar ked 3 4 in I‘w* 13 are produced.
~The spring /% projecting below the upper fold-
ing-roller 1, serves to pressinward the upperlap
3 a little in advance of the lower one 4, there-
by preventing the interference of one lap with
the other. The folding-rollers 2 L are now re-
leased from the action of the cam Af, and swift-
ly moved back to their former position by the
“spring 1%, when the side folders K K are also
released trom the action of the cams {?, and re-
turned to theirextended position by the Springs
. The mouth of the tube being creased, as
above described, the top and bottom laps par-
tially expand or straighten out again after
the rollers /v are w 1thdrem'n As soon as the
side folders K are opened the teed motion be-
oing, and the paper tube is fed over the sta-

tionary knife 1! toward the conveyer-rollers m

m!, the tip of the partially-unfolded lap 4 be-
| 1110 ouided between the latter by the guide-
de‘ m>.
- rollers m m! is slightly in excess of that ot the
feed-rollers C C', 50 as to take up any slack
in the paper, and hold it taut
knife I.
in being advanced between the endless tapes
o o/ over the table M, as shown 1in Kig.
6, now meets, with the point of its lower
lap 4, the point of the pasting-plate R, and
13 chmped thereby against the roller 9"2 a.s
shown in Iig. 3, when the knife 1. deseends,
and severs the b.-.w from the tube. The paste
is now applied to the flattened bottom, 1n the

- form represented 1 Fig. 15, by the pastmcr-

plate as it revolves. Before the bag has ad-
vanced far enough to reach the folding-plate
U the latter is swung with its edge against
the inclined table by the action of the sliding
Dbar v, as shown by dotted lines in Fig. 12, s0
~asto receive the tip of the lower bottom lap 4

as it is fed forward. The folder U is then re-

The circumferential velocity ot the-

| over the
The creased end of the paper tube,

leased, and returned toits open pObition where-
by the lower bottom lap 4 israised aJnd turned

| up. The striker V is now swung downward

from the position shown in Iig. 6, and
travels in contact, or nearly so, with the Sur-
tace of the paper bag until it reaches the
upper lap 3, which it folds down under
the lower 1&p 4, the latter being folded back

as the bottom of the sack passes under the '

plate U in traveling to the rollers n '

The latter finally compress the folds, the

tip of the lower fold being supplied ‘with

paste, by which 1t 18 seeured over the tip of

the lap 3. As the partially formed bag 1s
carried down the inclined table by the eudles&,
tapes, the upper tapes o, by pressing the paper
against the table, 1etam it in place thereon
durmg the rcfoldmb of the laps 3 and 4, as
above described. When the bottom of the

bag is firmly clamped by the rollers n #/, the |

qtnker V is released by the cam ?° and re-

turned to its former position by the spring %

The completed bags are conducted from the
rollers » n/ to & drylng appfu atus of any suit-
able construction. | |

-~ What I claim as myinv entlon is—

1. The combination, with the feed- rollus
C U/, of the 1eclploeatmw bar It and expand-
ing- splm os ffattached thereto, for distending
the mouth of the tube against the pe]i’lph@llt‘b
or faces of the rollers, pxepmato'ly to folding

the same, substantially as hereinbetore b(,t-_ o

forth.

2. The combination, with the feed-rollers
C C’ and expanding-springs, of the side fold-
ing hands and arms K 1, constructed and com-
bined as described, for formln g the side laps
of the bottom of the bag, Substdntmll y as
hereinbetore set forth. |

3. The combination, with the arms L. L and
side folding-hands K K hinged thereto. of the
shoulders % and springs ?{:’ substantially as
and for the purpose herein befme set forth.

4. The combination, with the rollers C C, of

the side folding- hands K K, and the toldmn
rollers i h, adapted to the peripheries of the
feed- ro]lers for folding the upper and lower
bottom Iaps, substantmlly as hereinbefore set
forth.

5. The Gombmatlon Wlth the feed rollels
C ¢/ and folding- rollers & h, of the swinging
bearings H H, links /3, and rock-lever hz tor |
Operatmg_, the foldmn* rollers sunulta,neoush,
substantially as her embefore set forth.

6. The combination, with the simultaneous-

ly-operating folding- rollers h h, of the project-

ing plate or spring #°, for foldmg one of the
laps a little 1n advance of the other, substan-
tially as hereinbetore set forth.

7. The combination, with the 111term1ttm crly

revolving pasting- plaJl:e R and shaft !, of the

notched disk ¢ ¢* and spring-pawl t?, for sup-
porting the pasting-plate in 1ts propel PoSsi-

tion while at rest, snbstantially as heremb(,tme B

set forth. .
8. The combination, W1th the drwmﬂ' shaft

| D and paster-shaft 1, of the connectmg gear-
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wheels P S, and the perfect and mutilated | U secured to the shaft u, of the sliding baf

gears 3! 8%, for imparting an intermittent
rotary motion to the pasting-plate, substan-
- tially as hereinbefore set forth.

9. The combination, with the table M and
- tape conveyer o o/, of the folding-plate U, for
- refolding the lower bottom lap of the bag,
 substantially as hereinbefore set forth.

10. The combination, with the table M and
conveyer o o/, of the folding-plate U and oscil-
lating striker V, the bottom lap3 being folded
and held down by the striker until the folder-
plate has folded back the bottom lap 4 and
secured 1t in an overlapping position over the
lap 3, substantially as hereinbetore set forth.
- 11. The combination, with the folder-plate

vl, spring-dog «?, and spring-arm %°, for oper-
ating the folder-plate, substantially as here-
inbefore set forth, |

12. The combination, with the oscillating
striker V and paster-shaft 7', of thesliding bar
vl, cam ¢°, and spring % for operating said

| striker,substantially ashereinbefore set forth.

13. The combination and arrangement, with
the table M and revolving pasting-plate R, of
the friction-roller #?, substantially as and for
the purpose hereinbefore set forth.

WILLIAM LIDDELL.

Witnesses:

J. J. BONNER,
- EDWARD WILHELM.
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