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To all whnony it e conceri:

Be it knownthatI, DANIEL APPEL, of Cleve-
land, county of Cuyahoga, State of Ohio, have
invented an Improvement in Paper-Bag Ma-

5 chines, of which the following description, in
connection with the accompanying drawings,
18 @ specification, like lctters on the drawings
representing like parts.

The machine herein described is especially

ro applicable for the manufacture of paper flour-
sacks. .

In this my invention some of the mechan-
1cal parts—such asthe opener, the plate-folder,
and the three rolls with which the tucking-

15 bladesco-operateinthe folding of the bag—are
substantially as in other machines heretofore
made; but herein the different parts of the

mechanism are constructed and arranged in

special manner, as will be described, to sim-
70 Pplify the construction of the machine, as well
as 1ts cost, and to enable the machine to pro-
duce large bags or flour-sacks rapidly, even
though the paper is very heavy. The feed-

ing-rollers are provided with cutters, to slit |

2; the tube longitudinally for a short distance
through both plies, and from one end of each
of the slots so made outward to the edges of
the tube, and the said feeding-rollersalso serve
to carry creasing-blades, which, by their op-

30 eration upon the upper and lower sides of the
tube, the blades passing each other, serve to
crease or crimp both plies of the tube in the
line 1n which the paper composing the tube
will be bent in the formation of the diagonal

35 folds of the bottom of the bag. Permitting
the edges of the creasing-blades to pass each
other at such distance as to crease both plies
of the tube, but not cut it, serves to softenthe
paper 8o that thereafter it may be easily and

40 truly bent In the line of the crease, it bend-
Ing as freely in one direction as in the other,
thus greatly facilitating the formation of the
diagonal folds in thick or heavy paper. The

tube, having been slitted and creased, is in its
45 forward movement lifted opposite the point
where 1t was slitted transversely from its edge
inward for a short distance, so that the upper
ply of the tube is cut through in line with the
two short transverse cuts referred to, the cut-
so ting-mempber beingthe serrated end of a Spring-

and passes under the nose, substantially as

| tongue extended from the delivery end of the

former, over which the paper is folded for the

production of the tube, the said tongue being

within the tube. The tongue 1s lifted, as de-

scribed, by a roller acted upon by a cam, and 53
besides cutting the upper ply transversely be-
tween the two short transverse cuts first re-
ferred to serves to open thie tube, lifting its
upper ply above the end of the nose, so that
in the further forward movement of the tube
the upper ply so lifted is caught upon the
usual nose, which latter, in engagement with
the upper ply and entering the tube, causes
the upper ply to be detained and laid back for
the proper formation of the diamond fold.
The serrated end of the tongue referred to is
herein shown as shaped to form a curved lip
to facilitate opening the bag when the same is
to be used, and to aid in the formation of the
i1p the nose is concaved to conform in shape
with the convexed extension of the tongue.
The upper ply of the tube, lifted and turned
back by the nose, is acted -upon by a plate-
folder which has a reciprocating movement
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In the Knight patent, No. 220,925, thus com-

pleting the diamond fold. The diamond fold

‘having been completed, a pair of rollers im-

mediately behind the nose receive the lead-
Ing end of the diamond fold between them,
thus aiding in the forward movement of the
tube. T'he upper roll of the pair of rolls ap-
plies paste to the diamond fold,and the portion
of the lower fly of the tube yet uncut is sev-
ered, leaving the end of thetube with the dia-
mond fold made therein and pasted free to be
cross-folded by the joint action of three roll-
ers and two tucking-blades, substantially as
described In my Patent No. 252,412, the said
blades and rollers being, however, somewhat
differently constructed, as will be described.
- The particular features in which my inven-
tion consists will be hereinafter more fully

30
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‘described, and pointed out in the claims at the
end of this specification.

95

Figure 1 1s a plan view of a sufficient por-

tion of a paper-bag-forming machine to illus-

trate my invention, the paste-box and folder-
blade being omitted; Fig. 2, a side elevation

thereof, the plate-folder cam and the gears 1co



- shown in Fig. 1 being. omitted; Fig. 3, a lon-
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gitudinal vertical section of Fig. 1, the frame-
work being, however, omitted. Fig. 4 is a
detail, looking at the delivery end of the ma-
chine, the said figure showing the rolls which

-are Opemtwe in the cross- foldmg, and the
upper roller which is employed to apply the
- paste, the said ro.

ler being partially in see-
tion to 1llustrate the parts within it. Figs.

5 and 5* are details of the two cross- foldmn‘
Iollels and the tucking blades which co-op-
erate with them. I‘10 6 is a detail of one of
the feeding, slitting, and creasing rolls.  Fig.
718 2 plan viewshowing the tonfrue the 101161‘
under 14, and the end of the nose; Fig. §, a
detall showing the stripper. Fig. 9 shows
the tube slitted, creased, diamond folded, and
pasted. Fig. 10 shows the severed bag-blank
once cross-folded. Fig. 11 shows the same
as having been ¢ross- folded a second time; and

Fig. 12 shows the bag, the so-called “blmd '

fold being opened out.

The frame-work A, of suitable shape to con-
tain the working par ts has a main shaft, A’
wlich is Dmmded with. suitable belt- pulleys
A? A’ two like cams, ¢, and outside the frame

the said shaft has attached to it (see Fig. 1)

the plate-folder cam A®° provided with a han.

“die, thus enfmblmﬂ* the said cam and the shaft

A’ to be tur ned by hand. Thecam A®actuates
the plate-folder b, which in practice is sub-
stantially the S"Lllle as the plate-folder de-
scribed In the Knight patent, No. 220,925, to
which reference may be had. The cam A re-
ceives the roll " of the arm 4% of the rock-shaft

»*, the latter having attached to it two like

arms, 0% which by links §° are connected with
the end JOUI"I]EL]S of the said plate-folder, the

said journals in practice being provided with

suitable rollers, which are made tO0 travel] 1n

the curved ﬂmdes D°.

The former B and itsguides B’ B 'employed

for the formation of the tube to be subsequent -

ly made into bags, are of usual construection.
This former at its inner.end is p10v1ded with

‘a tongue, B*, made preferably of spring-steel,
which at its delwely end 1s widened, as shownx

at B’, serrated, and slightly uptur ned the said
tongue serving at the proper time, as will be
described, to Sever a part of the upper ply of
the tube. Extending aCTOSS the frame is a
shaft, ¢, having two arms, ¢’ ¢, which serve as

-bedlmn‘s for the ends of a roller 2, which is

ettended from one to the other of the said arms
immediately below the end of the tongue B2
the said roll being acted upon near eaeh end
by means of the two like cams ¢ on the main
shaft, the roller 2, when lifted, acting to raise

the end of the tongue and cause 1tS uptumed

teeth topenetrate, pass through, and severthat
part of the upper ply of the tube which isacted
upon by it. The lower ply of the tube rests
between the roller 2 and the tongue when the

Jatter 1S 11fted, and, owing to the roller, the
tube, which is in motlon IS In no way re-

mrded nor 1s its under p]y broken through.
- Thelom er feed-roll, D, is composed of a Smgle

those marked ¢ on the upper roller, D',
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cylinder; but the upper feed-roll, D’, is com-

posed of two short cylinders attached to a
suitable shaft, so as to leave between them a 70

space sufﬁmeut for the passage of the tongue
B2

The cylinders of the upper feed- roller |
D', have attached to them the two slitbing- |

knives d d and two of the creasing-bladesee,

and the said cylind

knives d*, attached to thelower feed-roller, D.
The knives d act to cut two short longitudi-

nal slits, 7, through both plies of the tube B
(See Fig. 9.) The knives d act to cut-through
both plies from the edge of the said tube, form-

ers also have transverse
slits d’, to receive the transverse edge-cutting:

75
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ing the two edge cuts /' /', and the diagonally_ L

inder of the upper feed-roller, D/,
ating with notches €', made in the lower feed-
roller, D, act to crease both plies of the tube
in the direction of the dotted lines ¢*, Fig. 9,

placed creasing-blades e, attached to the cyl-
co:-oper- -
85

or diagonally backward from the rear end of

the slits * to the edges of the tube. Instead

of providing the 1oller D with notches, as de- 9C

scribed, it may be provided with blades like

creasing blades and notches or equivalents are
SO 1ocated upon the two feeding-rollers as. to

The

pass one below the other, while the paper of 95

both plies of the tube is between them, the ~

edges of the said blades and the edges left a,ftel_ B

makmﬂ* the said notches being so located with

__re]atlon to each other that in the rotation
of the rollers both plies of the paper will be
crimped or softened, so that the paper may
‘thereafter be readily bent in either dircetion
in the lineof the creases ¢, such creases being

in the line 1n which the papertube will subse-

quently be bent to form the diagonal sides of -i'05

the diamond fold. The width of the toothed

end B? of the tongue B’ is equal to the dis-

tance between the inner ends of bhe slits 7/,

100

and as the roll 2, before described, acts to 11f13 : ..

the end of the tonn'ue the latter,

tween the inner ends of theslits ' f’, also acts
to open the tube or lift the upper p]v above

besndes cut-
ting that part of the upper ply of the tube be-

11O

the level of the point of the nose g, so that

the latter—the movement of the tube being
continuous—ecatches under against and ‘holds -

back the upper ply of the tube, and the plate-
folder D, at such time elevated,

carried forward underthe nose, thus complet-
ing the diamond fold (r epresented in Fig.

115

18 quickly
‘thrown downward upon the upper ply and
12C
9 |
| abf5 ) the ereases ¢’ ¢ made by the bhdes ee
“defining the diagonal folds f* f*, and insuring

the easy and 1ef1dy formation of the same in

the proper direction, such short preliminary

125

creasing materially facilitating the manufac-
ture of flour-sacks and heavy bags for other .

purposes made from thick paper.
the upper ply of the tube is left as a lap, f°,
to appear outside the bottom of the bag.

herein shown, the end of the tongue is pro-
vided with a circular or curved prOJectlon -
h, which, as the tongue 1s lifted,.as before de- o
scrlbed co- 0perates with a concaved part, A,

Part of
As

130
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of the nose to form a recess, 2% which is use-
ful in opening the month of the bag when the
same is to be used. The nose ¢ is made as a
curved bar, the upper end of which is attached
by bolt ¢ to a sleeve, ¢, placed on the shaft
D? of the upper feed-rolier, D’. The under

‘slde of the nose ¢ is made as a flat plate, ¢,

which 18 bifurcated, as shown in Fig. 1, its
forked rear end being entered between the
rollers G G’ almost to their centers, thus keep-
Iing the diamond fold down in proper place.
The rollers G G receive between them the
leading end- of the diamond fold and aid in
carrying the tube through the machine. The
upper roller, 3, is composed of a central cyl-
inder, 103, and two other shorter cylinders,
104, one at each side thereof, all the ¢ylinders
being attached to a common shaft, #% but so
as to leave annular spaces 3 3 between the
cylinders 104 and the central cylinder, 103.
The central eylinder is what is usually called
the *“brass’ cylinder, it having applied to
1t the usual scored parts to take paste from
the paste-box H and apply it to the diamond-
folded part of the bag-blank, as at % The
cylinder 103 forms the bottom for the paste-
box, thelatter, concaved tofit theroller closely,
having the lower portion of its sides shaped
to enter the annular grooves 3 3. The eylin-
ders 104 are of varying radius, those parts
of the said cylinders which are in line with
the parts of the brass cylindar that apply the
paste to the diamond fold being of least ra-
dius, but of the same radius as the central or
brass cylinder, to thus enable the latter to
apply paste tothe diamond fold; but the other
parts of the said cylinders 104 are of suffi-
ciently greater diameter than the central eyl-
inder as to leave an open space between the
central cylinder and the body of the bag as
the latter (the diamond-folded part having
been pasted) 18 fed between the rollers G
and G, |

To prevent the bag-blank from clinging to
the upper roller, G, I have provided each of
said annular grooves 3 3 with a stripper, 105,
(shown only in Figs. 3 and 8,) the said str'p
pers being narrow feet pointed to enter tue
grooves 3, and, as herein shown, the said feet
form parts of legs 106, which at top are at-
tached to the rear side of the paste-box. The
cylinder (' is provided with a knife, 4, which
acts in the rotation of the rollers G G’ to sever
the connecting part f°of the lower ply of the
tube preparatory to cross-folding the same.
The knife must enter agroove or recess of the
upper roller, G; but as the said roller rotates
in the paste-box, 1t 1s obvious that a simple
slot cannot be used without detriment, for the
same would fill with paste at each rotation of
the upper roller, G, and the said paste would
be discharged upon the bag to its defriment,
and would also prevent the proper operation
of the sald blade. To obviate thig difficulty,
the longitudinal groove in the ¢ylinder G, op-
posite the blade 4, 1s provided with a filling-
bar, 5, the ends of which are extended through

roller G.

re.

slots 1n spring-supported pins 6, the springs
7 normally keeping the onter edge of the fill-
ing - bar out flush with the periphery of the
rotler (&, but inthe rotation of tiiesaid roller,
together with the roller G/, their movement
being 1n unison by proper gearing between
them, the projecting ends of the pins 6 meet
the roller " just betfore the blade 4 arrivesin
position opposite thefilling-bar 5, and the said
pins, being pushed In against their springs 7,
act to retract the filling-bar, leaving at the pe-
riphery of the roller G a suitable slot for the
entrance of the blade 4 tocut off the part f°® of
the lowerply of the tube. The roller G’ actsas
one of the three rollersemployed inthe forma-
ation of the first and second ecross-folds, the
other rollers being marked E E’. These two
rollers differ from those deseribed in my United
States Patent No. 252,412, in that they are
grooved and cut away crcamferentially (see

Figs. 4 and 5) to leave projection m m OpPO-

site to each other, to comein contact with the
paper to bite the same against the under roller,
G', the cut-away portions of the rollers E T

70

75

30
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coming opposite the lines of paste, and the

fingers of the tucking - blades carried by the
arms N N'.

In my patent referred to the tucking-blades
were 1n one piece, and descended only to the
bite of the rolls; but in practice with thick
heavy paper I have found it very desirable to
push the paper farther between the rolls, to
insure the catehing of the paper. To do this
I have made the blades as separate fingers,
and have cut away the rolls, as deseribed, to
enable the entrance of the fingers between
them beyond the bite of the rolls employed
for cross-folding. KEach roller I E has a lon-
gitudinal groove to receive the blade 4 of the
roller G. Allthe rollers will be made hollow
to thus make them lighter. |

The tucking - blade to form the first cross-
fold i1s composed of fingers 10, attached to
arms N, of a rock-shaft, 14, having an arm,
15, connected by link 16 with a crank-pin, 17,
of a toothed gear fast on the shaft 26 of the
roller &, the said gear being of the same size
as the toothed gear 18 on the shaft »? of the
The shaft 26, at its opposite end,
has a crank-pin, 28, which by link 19 and pin
20 1s connected with the arm 21 of the rock-
shaft 24, to which 1s attached the arms N/,
which carry the tucking - blade that acts to
form the second cross or blind fold.

The tucking-blade for the formation of the
second cross-fold is composed of a short finger,
12, and two longer fingers having bifurcated
ends 29, the outermnost portions of which as-
sist 1n the formation of the blind fold, while
the innermost portions act as do the fingers
10 when making the first cross-fold, and also
prevent the first cross-fold from opening while
the second cross-fold i1s being made. The
central finger, 12, is made sufficiently short to

avold disturbing the pasted longitudinal seam
of the bag.

The arms 30, which hold the paste-box H
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1n place by bolts 31 therein, are extended from
a cross-rod, 32, held fast in the arch-pieces A’
of the frame-work.

The belt-shipper 36 has its handle 35 ex-
tended to the opposite side of the machine.

In Fig. 1 I have shown the toothed zear n
on the main shaft A’. This gear in practice
engages a toothed gear on the shaft p of the
roller D, and also a toothed gear on the shaift
26 of roller G*.

Shaft D? in practice has a gear, »/, which is
engaged with a like-sized gear on the shaft p,
and the gear 18 on the shaft »° of the roller
G is of the same size as and is driven by the
cear on the shaft 26 of roller G?. The gear
carried by the shaft 26 engages toothed gears

- on the shafts of and rotates the rollers E I,

I have not herein considered it necessary to.

- illustrate all the gears, as they tend to com-

20

23

plicate the drawings.

In the machme herein described I have
aimed to employ the fewest possible number
of parts to accomplish the work to be done,
and the said parts have been brought into the
most compact arrangement possible.

I employ but six rollers or cylinders, and
by them, under the arrangement devised by

me, 1 feed the tube before the bag is cut off

~and the bag after it 1s cut off, and by knives

30

and blades on the rolls I slit and cut the tube

transversely past the diamond fold, the said

- rolls aiding in cross-folding the bag.

35
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I claim—

1. In a paper-bag machine, the feeding-
roliers D D/, provided with the knives d d? to
slit the tube longitudinally and cut 1t trans-
versely from the slits to the edges of the tube,
and provided, respectively, Wlbh the dlago
nally-placed erimping-blades, and notches or
equivalents to pass each other and c¢rimp the
tube from the ends of the slits outward to-
ward the edn‘es of the tube, substantmlly as de-
scribed. .

2. The two main feeding- 1011618 and the
slitting - knives d, and knives. d’, connected

_therewith to cut the tube trmmversely, com-

bined with the former, arranged in front of
the said rolls, and with the. tongue extended
between and b%ek of the said rolls Substan

o tially as described.

3. The spring-tongue located within the pa-

- per tube, combmed with the roller 2 and with

( means, substantially as described, to operate:

the roller and 1ift the tongue and to szver the
upper ply of the tube, as set forth.
4. The former, the feed - rollers provided

55

with the knives d d? and the tongue extended °

between thefeed-rollers, and having a widened

upturned end, combined with means, substan-
tially as described, to l1ft the end of thetongue

and cause it to effect the cutting of the upper
ply of the tube between the short transverse
edge cuts f f’, substantially as set forth.

5. The roller G/, provided with the knife 4,
combined with, the roller (z, provided with the
closing-bar, and means, substantially as de-

~scribed, to move 1t radially and open a space

bo

65' |

for the smd knife when it is to act tosever the

central part of the under ply of the tube, sub-
stantially as set forth.
6. The nose g, provided with the recess

combined with the tongue provided with a

“projection, A, and a roller and actuating-cam

therefor to operate said tongue to cut a lip
for the mouth of the bag, Substantmlly as de-
scribed.

7. The rollers Gr’ and E, combined with the
tucking-blade composed of the short finger 12
and the bifarcated fingers 29, to operate sub-
stantially as descrlbed

8. The former, the feeding-rolls provided
with the knives d d’, the tongue extended be-
tween them, means, substantmlly as described,
to lift the said tongue to cut the upper ply of

70

75

30

the tube and lift it above the nose, and the 83

nose ¢, combined with the rollers G G" carry-
ing the pasting device and the knife 4, to op-
erate substantially as described.

9. The former, the feeding - rolls provided

with the knives d d’, the tongue extended be-

tween them, means, substantially as described,
to lift the said tongue to cut the upper ply of
the tube and lift it ‘'above the nose, and the
nose ¢, combined with the rollers G G/, carry-

Qo

ing the pasting device and knife 4, and with g;

the rollers K E/, and two tucking - blades, all
arranged to operate substantially as set forth.

In testimony whereof L havesigned my name
tothis specification in the presence of two sub-
seribing witnesses. | |
" - DANIEL APPEL.

Witnesses: |
A. G. CARPENTER,
F. G. MCDOWELL.
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