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Te all whom it may conceri:
Be it known that I, WiLLIAM A. LORENZ,
a citizen of the Umted States, and a resident
of Hartford, in the county of Hartford and
5 State of Conneetieut, have invented certain

new and useful Improvements in Paper-Bag
Machines, of which the following is a full |

clear, end exact speuﬁeatwn
The object of this invention is to prm 1de
io automatic mechanism for forming in the
oper or mouth end of the side tucke of bel-
lows-sided paper bags or paper-bag blanks
certain reversed folds which are shown and
described in Letters Patent of the United
15 Statesto H. M. Farnsworth, No.355,010, dated
December 28, 1886, so that when the bag is

opened for use these particular folds will

turn ontwardly instead of inwardly, and thus

present a funnel-shaped mouth for the more-

20 ready reception of the contents of the bag.
These folds also assist in maintaining the
mouth of the bag in an open condition. For
this purpose the upper or mouth ends of the

inwardly-tueked bellows plies of the blank

2r are turned outwardly, the innermost bellows
fold-line being reversed and swung outwardly
to positions '_approximately ninety degrees
from their former positions. The machine
of the present invention produces these folds
70 by first turning over one of the flat side walls

~ of the bag or bla,nk over a tra.nsvereely -dis-

posed defining edge, thereby opening the
mouth ends of the tueked bellows—plies into
flattened triangular plies. Then a blade,
35 herein deewnated as the “funnel-defining”
blade, is bIOUD‘ht- against the blank, across
“the centers of ‘the trlanﬂ'ulm plies, into ap-
proximate coincidence with what were for-
merly the inner bellows fold-lines, upon
40 which lines each of these triangles is then
doubled upon itself by the turning back of
the doubled-over side wall, the funnel-defin-
ing blade serving-to prevent the said fold-
line from returning to its original position.
45  'This invention may be embodied-in an in-

dependent machine by providing it with a .

suitable driving mechanism and by provid-

‘ing means for feeding the blanks or bags to

it in proper sequence and register; but I pre-
so fer to embody the invention in a machine

‘which it is-connected. .
| 19 are mounted upon the shafts 20 and 21, 1oe

| which operates in conjunction with mechan-

ism for folding the bottoms of paper bags

from bellows- sided blanks, thus embodying

in a single organization an automagiesn A |
chine fm ra,pldly manafacturing ﬁgﬂﬁ’ds 55

-sided paper bags having these mouth folds.

When thus employed in sueh an organiza-
tion, the machine of -my present invention
may perform its operations before the bot-
tom of the bag has been formed, or it may, as 6o
herein shown, receive the bags after the bot-
tom-forming mechanism has completed the
bottom folds or both opelemone may be per-
formed elmultaueously -

Figure 1 of the drawings is a pla,n view of 65

a maehme embodying my present inventiomn.
Fig. 2'is a side view of the machine of Fig. 1
lookmg at the rlght hand side thereof. Fig.

8 is a side view in section, taken on the line

3 3 of Fig. 1, a portion thereof being taken 7o
on the line 3* of Fig. 1. Fig.41sa seetlonel_ -
view of the maehine,_ t’a?ken on __the line 44 of
Fig. 3. Figs. 5, 7, 9, and 11 are plan views;
and Flge 6, 8, 10, end 12 are corresponding
side views, respeetwe]v, showing a portion of 75

the folding devices of the machine in sue-

cessive etecree of operation upon the mouth

of a paper beﬂ‘ or blank. Figs. 13, 14,and 15
are perspective views of the mouth of a bel-
lows-sided bag-blank in successive stages. 8o
Fig. 13 shows Lhe blank before it has been
folded Fig. 14 shows an intermediate posi- |

tion of the told and Fig. 15 shows the com-

pleted funnel folds Fw 16 is a side view in
section, taken through the suction-boxes on 8;
the line 3* 8* of Fw' 1 and through the sus--

taining-blade and swinging blede at epprem- N

mately the edge of the blank.
The organization of meehdmsm shown and
deseribed herein is adapted to be attached to go.

| many of the well-known forms of paper-bag

machines, the feed-rolls 18 and 19 being con-
sidered as equivalents or substitutes for the
delivery-rolls of such peper-ba,n' machines.
The mechanism herein shown is driven by a g3
train of gears, which may receive their mo-
tion from the gear 25 by meshing that gear -

with a gear on the paper-bag maehme to
The feed rolls 13 and
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~the blank - support rotates.
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journaled in bearings 22 22, and are provided
with gears 24 and 25, which mesh together.
These shaffs and bearings are supported in
the uprights 26 and 27, secured upon a base
28. The feed-roll 18 is pressed toward the
roll 19 by meansof springs 23, pressing against
the bearings 22. Motion is transmitted by

means of the gear 25 to the intermediate gear

29, which runs upon the stud 30 and trans-
mits motion to the gear 31, attached to the
shaft 32, running in bearings 33 and 34, at-
tached to the uprights 26 and 27, respec-
tively. The blank-support 35 is approxi-
mately eylindrical, having portions cut away
in its periphery, and it 1s carried by the
shaft 32.

Between the feed-rolls 18 and 19 and the
carrier 35 are two suction-boxes 38 and 45,
attached to the bars 39 and 46, supported by
the uprights 26 and 27, respectively. Theup-
per.box 55 communicates by means of the
pine 40 with the main pipe4l. Theend wall
42 of this box is placed at a tangent to the

surface of the blank-support 39, and thistan- |

oential wall is provided with holes commu-
nicating with the interior of the box. This
portion of the box is also eut out at 43 in or-
der to clear the grippers 51 of the carrier 35,
and thisbox is made narrower than the blank-
support in order that the blades 63 and 65
may pass by the box. The lower suction-box
45 communicates by means of the pipe47 with
the main suaction-pipe 41. The wall 43 of
this box inclines upward toward the surface
of the blank-support 35 and is provided with
holes communicating with the interior of the
box. This box is also provided with re-

cesses to allow of the passage of the grippers |
' tached to the bearings 33 and 34, and the os-

51. 'I'he pipe 41 i1s connected with suitable
exhausting apparatus, and this pipe may also
be provided with gates for cutting off connec-
tion with the boxes 38 and 45 or forallowing
communication therewith at suitable inter-
vals during the passage of the blank through
the machine, like the devices shown and de-
scribed in my patent No. 591,175.
suction-boxes serve to draw apart the mouth
ends of the two side walls of the blank to per-
mit the certain entrance of thefunnel-blades
into the side tucks of the blank.

The rotating blank-support 35 carries one
or more sets of gripping and folding devices
to which suitable movementsare imparted as
The machine
herein shown is provided with two sets of
these devices; but I will deseribe but one of
these sets, it belncr understood that the con-
struction and mode of operation of the sec-
ond set issimilar thereto and that these de-
vices alternate In their operation upon the
succeeding blanks,

The gripping device consists of a gripper
51, which may be bifurcated, as shown in Fig.
1, and 1s attached to a shaft 52, provided with
a roller or projection which is held against
the fixed cam 54 by a spring 55.

These |
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is supported by the bearing 33 and may be
separate or be Integral with ‘another cam, as
shown 1n the drawmcrs

Kach of the two sets or sections of the

| blank-support 35 is provided with a project-

ing shelf or ledge 36, having a defining edge

- 37, which may extend either partially or en-

tirely across the blank-support, but should at
least be as wide as the depth of the side tucks
of thie blank. Adjacent to this edge 87 and
on each side of the blank-support 35 is ar-

ranged-a pair of funnel-folding blades, which

rotate with the blank-support and operate in
conjunction with the edge 37 to turn over one
of the side walls of the blank. 'These de-
vices comprise the sustaining-blades 63 and
the swinging blades 65, which are mounted

‘upon the slides 59, supported by the braclk-

ots 58, extending from the blank-support.
The sustaining-blades 63 are attached di-
rectly upon the slides 59, while the swinging
blades 65 are attached to shafts 64, journaled
in the slides, the axes of the shafts being in
alinement with each other and with the de-
fining edge 37, while the outer or fold defin-
ing edges of the blades 63 and 65 are substan-
tially at an angle of forty-five degrees with
the defining edge 387. DBoth pairs of blades
63 and 65 are carried into and out of the bel-
lows side tucks of the blank, and the sustain-

‘ing-blades support the upper plies of those

tucks, while the swinging blades 65 turn over
the rearward end of the lower wall of the
blank around the defining edge 37 and be-
neath the projecting ledge 36. As a means
for moving the blades into and out of the
tucks the slides 59 are provided with projec-
tions 60, which engage with the cams 61, at-

cillating movement of the swinging blades 05

is effected by means of the pinions 66, which

are fixed apon the shafts 64 and mesh with

the sector-gears 67, pivotally mounted upon

studs 68, attached to the brackets 563. These
sectors are provided with rolls or studs 69,
which are held, by means of the springs 71
against the cam 70, mounted upon the bear-
ings 33 and 34. Each set or blank section of

| the blank-supportisalso provided with afun-

nel-defining blade 74, moanted on an arm 795,
which is pivoted on a stud 76, appurtenant
to the blank-carrier. The other end of the

‘arm is provided with a roll or stud 77, ran-

ning in the cam-groove 78 of the cam 79,

“which is supported apon the bearing 34, and
‘may, as herein shown, be integral with one
~of the cams G1.
"blade 74 is' parallel with the defining edge 37

The defining edge of the

and is mounted to move toward and from
that defining edge during the rotation of the
blank-support, cobperating with the blades
63 and 65 to form the funnel-mouth folds.
When the blank reaches the position shown

in Fig. 3, the front gripper 51 is released to

permit the front end of the blank to be de-

The cam 54 1 livered from the blank-support between the
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plates 88 and 89
is held to the support by means of the bifur-
cated pressing-sector 82, fixed to the rotat-

ing shaft 83, mounted in bearings in the up-
1~:rhts 26 and 27, each bearing bemﬂ' pressed

toward the b]ank-sunpmt 35 by a spring 35.
Rotary motion is imparted to the sector 52 by
the gear 86, meshing into the large gear s51.
The completed blank then passes between
the plates 88 and 89 to the delivery-rolls-90
and 91, which may be provided with tapes 92
to carry the blanks away from the machine.

The consecutive operation of this machine

is as follows: The blank 95 is delivered to the

rolls 18 and 19 in approximately the condition
shown in Fig. 13 and passes between the suc-
tion - boxes 38 and 45, being deflected up-
wardly by the inclined wall 18 of the lower
box, and thus directed tangentially to the
surface of the blank- -support 35. The lead-
ing end of the blank is gripped to the blank-
snppmb by means of the gripper 51. When
the rear or mouth end of the blank arrives

- between the walls 42 and 48 of the two sue-

25

30

tion-boxes, the suction through the holes in
those walls draws the upper and lower walls
of the blank apart, thereby opening the side
tucks 96 of the blank. The blades 63 and 65
then enter those opened tucks, as shown in
Fig. 16 and Fig. 5, the blades 63 supporting
the upper bellows plies of the blank. The

- swinging blades 65 are then turned by their

35

40

45

SIO

6o

shafts the axes of which are approximately
in alinement with the defining edge 37, thus
turning downwardly and forwal dly the lowel

wall of the blank around the edge 37, and.
‘thereby stretching open the mouth “end of the

blank, as shown in Figs. 1,7, 8,and 14. Then

the bla,de 74 18 moved forwm d toward the de-

fining edge 37, as shown in Figs. 9 and 10,
a,ga,mst the fold- lines 99.0of the blcmk Whﬂe
the blade 74 remains in this position the
swinging blades 65 are turned back toward
the olade 74, as shown in Figs. 11 and 12,
thereby returnmn* the lower Wall of the bla,nk
to its first position, as shown in Fig. 15, and
doubling the triangularside folds upon them-
selves upon the fold-line 99 around the edge
of the blade 74, thus reversing the folds upon
that line and 1efwmn* it in substantlal coin-
cidence and almemenb with the axes of the
swinging blades, and thereby forming on each
side of the blank the two V- shaped funnel-
plies 98. The blades 63 and 65 are then car-
ried entirely out of the tucks, and the grip-
pers ol release the forward end of the blank
just before reaching the plate 89, which plate
cguides the blank betw een the rolls 90 and 01,

‘while the pressing-sectors 82 feed the blank
forward. When the mouth end of the blank

approaches the plate 39, the - funnel-defining
blade 74 is gradually retraeted and the fun-
nel-folds are held together by ‘the plates 83
and 89, being finally compressed by passing
between the Tolls 90 and 91 or the tapes 92 to
approximately the condition shown in FKig.

|

clearly the character of the funnel- folds pro-
| 79

At the same time the blank | 15, in v%hleﬁ however, the blank is opened

to a slight e*ﬁztent so as to represent more

duced by this operation. |
I claim as my invention—

1. Means for forming the described tunnel-' |

folds in the mouth end of a bellows-sided bag-

blank, comprising a blank-support ha,vmfr &

deﬁmng edge, means for turning over the

mouth end of one of the side Wa,lls of the

blank around the defining edge to open the

75

bellows sides into flat trlanﬂ'ular folds, and

means for turning the said mouth end back
to its first pos1t10n and doubling the said tri-
angular folds npon themselves.

80

2 Meauns for forming the described funnel- .

folds in the mouth end of a bellows-sided bag-
blank, comprising a blank-support having a

deﬁmng edge, means for turning over the

mouth end. of one of the side walls of the

blank around the defining edge to open the

bellows sides into flat trmno*ular folds, and -

for turning the said mouth end back again to
118 orwmal position, and means for reversing
the bottom-fold line across the said trlangu-
lar folds to double the said folds.

3. The combination of a blank-support hav-
ing a defining edge, a pair of movable blades
f01 turning over the mouth end of one of the
side walls of the blank around the defining
edge toopen the flat sides into flat tma,ncrular
folds, means for carrying the sald blades into
the bellows sides of the biank, means for
swinging the said blades to turn the said
mouth end over and back again, and means
for reversing the original bottom-fold lines
of the said tuann‘ulal folds to double each of
them upon 1tself as the side wall of the blank
is returned to its original position.

00

95

I00

105

4, The eombmatmn of a blank-support hav- .

ing a defining edge,sustaining-blades forsup-
portmo' the upper plies of ‘the bellows side .'

tucks of the blank, swinging Dblades for en-
.gaging the lower phes thereof, means for
moving both of said blades into the bellows

110

side tucks of the blank, and means for mov- -

ing the swinging blades around the said de-
fining edge as an axis.

5. The combmatwn of ablank-supporthav-
ing a defining edge,sustaining-blades for sup-
porting the upper plies of the bellows side

tucks of the mouth of the blank, swinging

blades for engaging the lower phes thereof,
means for moving the said blades into the

bellows side tucks of the blank, and a cam-

115

I120

for moving the said swinging blades around

the sald deﬁmnﬂ' edge as an axis.

6. The combmabmn of a blank- supoorbhav—
ing a defining edge, funnel-folding blades
carried by the blank-su pport, comprising.the

125

sustaining - blades for engaging the upper

plies of the bellows side- tucks of the mouth
of the blank, and swinging blades for engag-
ing the lower plies thereof means for moving

tne said folding- blades mto the mde tucks of :

130

the blank, a,nd a cam. for movmfr the swing-
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ing foldmfr-bla,des around the defi ning edge
as an axis.

7. T'he combination, with a blank-support
having a defining edﬂ'e of sustaining-blades
for engaging the tipper plies of the bellows
side tueks of the mouth of the blank, swing-
ing blades forengaging the lower plies there-—
of, means for moving the said blades into the
side tucks of the blank, means for moving
the swinging blades around the defining edge
as an axis, and means for reversing the fold-
lines 99 of the mouth of the blank.

3. The combination, with a rotating blank-
support having a defining edge, slides mount-
ed npon the opposite sides of and movable to-
ward and from the said blank-support, a sus-
taining-blade and a swinging blade mounted

upon each of the said slides, a cam for mov-

ing the said swinging blades around the de-
fining edge as an axis, and a funnel-defining
blade movable toward and from the defining
edge.

9. The combination, with a blank- -support
having a defining edge, a pair of sustaining-
blades for engaging the upper plies of the
bellows side tucks of the mouth of the blank,
a pair of swinging blades for engaging the
lower plies thereof, means for moving both
pairs of bladesinto theside tucks of the blank,
means for moving the swinging blades to-
ward and from the sustaining-blades, a fun-
nel-defining blade for reversing the fold-lines
99 of the mouth of the blank, and means for
moving the funnel-defining blade toward and
from the defining edge of the blank-support.

10. The combination, with a blank-support

having a defining edge, of . a pair of sustain-

ing-blades for engaging the upper plies of the
bellows side tucks of the mouth of the blank,
a palr of swinging blades for engaging the
lower plies thereof, means for moving both
pairs of blades into the side tucks of the
blank, means for moving the swinging blades
toward and from thesustaining-blades, afun-
nel-defining blade for reversing the fold-lines
99 of the mouth of the blank, a cam for mov-
ing the funnel-defining blade toward and
fmm the defining- bl.a,de, and means for flat-
tening the funnel folds.

11. The combination,with a mtatmg blank-
support having a deﬁning edge, of slides
mounted upon the opposite sides of, and mov-

~able toward and from the blank-support, a

55

6o

pair of funnel-folding blades mounted upon
each of the slides, comprising a sustaining-
blade forengaging the upper ply, and a swing-
ing blade for engaging the lower ply of the
bellows side tucks of the mouth of the blank,
means formovingeachswinging blade toward
and from its associated sustaining-biade, a

funnel-defining blade movable toward and |

742,204

| from the defining edge, and means for flat-

tening the funnel-folds of the blank..

12. The combination of a rotating blank-
support, having a defining edge, two oppo-
sitely-disposed pairs of funnel-folding blades
carried by the blank-support, means for mov-
ing one of the blades of each pair to openand

c¢lose the mouth of the blank, a funnel-defin-

ing blade having a defining edge substan-
tially parallel to the defining edge of the
blanlk -support, and means for moving the
funnel-defining blade toward the defining
edge of the blank-support to reverse the fold-
lines 99 and leave them in substantial aline-
ment with the defining edge of the blank-
support.

13. The combination of means for founmfr
the described funnel-folds in a paper _baﬂ'
blank, comprising a traveling blank-support
having a defining edge, means for gripping
one end of the blank to the support, means
for separating the side tuck-plies of the blank
adjacent to its mouth end, oppositely-dis-
posed pairs of funnel folding blades earried
by the traveling blank-support and movable
into the tucks of the blank, one of the blades
of each pair being movable upon an axis at
right angles with the blank, and a funnel-de-
fining blade having a defining edge substan-
tially parallel to the said axis for reversing
the fold-line 99 between the said blades, and

pushing thesaid fold-lineinto substantial co-

incidence with the said axis.

14. The combination of means for forming
the described funnei-folds in a paper-bag
blank, comprising a traveling blank-support
provided with adefiningedge, and with means
for gripping the leading end of the blank to
the blank-support, slides mounted upon op-
posite sides of and movable toward and from
the blank-support, each slide having mount-
ed thereon a sustaining-blade and a swing-

65

70

75

Eo
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95

100

ing blade provided with angular edges, the

swinging blade being movable upon an axis
In substantial alinement with the defining
edge of the blank-support, means for moving
the slidestoward and from the blank-support,
means for moving each swinging blade toward
and from its associated sustaining-blade, a
movable funnel-defining blade carried by the
blank-support and having a defining edge
sabstantially parallel with the defining edge
of the blank-support, means for moving the
funnel-defining biade toward and from the
defining edge of the blank-support, and means
for flattening the funnel-folds of the blank.

WILLIAM A. LORENZ.

In presence of—
MAX SCHLEIMER,
EMANUEL IHARRIS.
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