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r OFFicE.

’WILLIAWI A LOREN/ OF HART[‘ORD

QONNEOTIOUP ASSIGNOR TO ALBERT

' H WALKER TRUSTEE OF SAMT PLAOE

PAPER BAG MACHINE

SPECIFICATION formlng part of Letters Patent No. 591 175, dated OOtober 5 1897
Apphca;tmn ﬁled J anuaryﬁ 1897 Semal No. 618,203, (No mndel) o

To &ZZ whom A mmx COTLCETTL: |
- Beit known that I, WILLIAM A. LORENZ a

citizen of the United Sta,tes, residing at Hart-
ford, in the county of Hartford am:l State of |

Lonnectwut have invented certain new and

useful Impr ovements in Paper-Bag Machines,

of which the followmﬂ* 1S full clear, and

~ The subject of this invention is a machine
for performing a new function in connection
with the manufacture of paper bags having

| mwmdly—tueked bellows s1des tha,t function

the bellows sides of the ba,ﬂ' upon their cen-

tral fold-lines for'a d1stance from the mouth

end of the bag substantially greater than the

original depth of the tucked sides, thus pro-

dueing an outer acute angled reéntrant tuck

m each of the bellows sides. A bag thus
folded will when opened naturally take an

- open funnel-shaped form, having a mouth-

- tion, Serial No. 596,190,
| Ilmve shown, deseubed and claimed apapel .'
| 30
: Shaped form of mouth; and the object of my

35

40

opening substantially coextensive with the en-

fireareaof its body, the inclined walls formed

by my improved folds in the tucked sides
tapering thence to the points where those im-
proved folds terminate. -. :
In a contempmaneOLlsly~penclln0 applica-
filed June 19, 1896,

bag having the above desceribed funnel-

present invention is to provide a machine for

automatically and rapidly performing the op- |

eration of converting the mouth end of any
bellows-sided bag 111130 the form shown in the

~above-mention ed application, and shown also

in I'ig. § of the_accompanymﬂ‘ dr awings.
- Kigure 1 of the drawings is a side view of a

| ma.chme embodynw my present invention.

IFig. 2isa plan view of the machine of Tig. 1,
the upper wall of the upper suction - bhoxes

~ being removed in order to show the perfora-

500

| tmns in the bottom of those boxes.
a side view in section taken on the line 3 3 of

_-With the upper

Fig. 3is
Fig. 2. "Fig. 41is a Dlan view of the machine
suction-box removed, the
framing being shown in section on the line
4 4 of Fig. 1. Fig. 5 is an end view, looking
toward the nn‘h‘r 1n section taken on theline
5 5 of IFig. 8.

o A, bellows sufled paper ba

to W.
361,951, of April 26, 1887, the feed- rolls 329
and 330 being consider ed as equivalents of or
substitutes fm the similarly-designated final
rolls of the machine of the above mentioned
‘patent.
I“ms G, 7, and 8 are perspec-
tive views of the 11ppe1 or mouth portion of

l‘m 6 1eple%eﬂt-
ingthat portwn in the usual Well known form .
in Wthh it is now delivered from a paper-
bag-making machine. Tig. 7 represents the 55
mouth end of the bag. etpanded by the opera-
tion of the maehme of my present invention
to the condition shown also in Figs. 11 and 12

-1 of the dramnns the bag being falded to this

form when its foldmn" dewces are at the po- 6o
sition C in Fig. 3. FIU‘ 8 1eplesents the bag

completely folded as. shown in Figs. 15 and
16 and as' it would appear when the folding

mechanism is at the position H, shown in Fig.

3. Fig.9%1isan end view of the blank of I‘w b5

0, while Iig. 10 is a plan view of that blanls_,

.: showmﬂ' my improved folding devices after
they have entered the tucks a,nd ‘while atthe
position I3 of Fig. 5.

.thebag,andf‘w 12&planwewtheleofwmhlts 70

Fig. 11 isanend view of

folding devices in the position occupied by
them When at C of Fig. 3. Fig. 13 1s an end

| viewof thebag, and F1n 14 a plan view thereof
and of the folding clevwecs in the posmon OC-
cupied by them at E. Fig.15isanendviewof 75

the campleted bag; and I‘lﬂ‘ 16 a plan view

| thereof, the latter showing also the folding- =
‘blades Wlthdra,wn from the. completed folds to
‘the position occupied by them at H in Fig. 3.

The devices of my present invention may 8o

be employed as an independent machine by
‘providing suitable means for driving it and
with means for feeding the blanks theleto
1in proper time and regwtm
combine these devices directly with other 8
mechanism for forming the bottom folds of
the bag, either Operatmo upon the blanks in
advance of that bottom-folding operation or

but I prefer to

operating upon the bagsas they pass from the

| bottom-folding mechanism, as herein shown. go

The or gammtwn of mechanism shown and

'-descmbed herein is adapted to form an anxil-
iary to the paper-bag-making machine shown

and described in United 'Sta'tes Letters Patent
A. Lorenz and W. IL Honiss, No.

The mechanism is herein shown to 100

‘be driven by a train of gears receiving their
;'motmn from the gear. 323 on the shaft 324
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corresponding to the similarly -designated |

shalt and gear of that patent. When the ma-
chine of my present invention is thus em-
ployed as an auxiliary to a machine making
the well-known bellows-sided square-bot-
tomed bags—such as that shown in the pat-
ent to M. I.. Deering, No. 227,350, of May 11,
1830—the diameters of the blank-carrying
rolls employed in the auxiliary folding devices
may be less than those of the corresponding
rolls employed in the prinecipal machine, inas-
much asthe original length of the blank is con-
siderably shortened by the bottom-folding op-
erations, and the bagtherefore is considerably

shorter when it passes the rolls 329 330 than

when it was severed from the tube as a blank.

- On account of this shortening of the blank in

2Q

1ts transformation into a bag the diameters,
and hence the lineal speeds of the blank-car-
rying rolls of my improved devices, may be re-
duced, as herein shown by a comparison of the

~ diameters of the gears 325 and 30, thus lessen-

30
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tained within that compartment.

ing the linear speed at which all the subse-
gquent devices are driven. |

The feeding-rolls 329 and 330 are mounted
upon the shafts 324 and 331, journaled in the
brackets 27 and 28, and are provided with the
gears 520 and 332, respectively, by means of
which they receive their motion from the train
of gearing of the bag-making machine.
bags pass from the feed-rolls 329 and 330 be-
tween the suction-boxes 31 and 32. These
suction-boxes are supported by the cross-
braces 31* 32%, respectively, upon the side
frames 53 and 34 of the machine. The suc-
tion-box 32 is divided into two compartments
32" and 32¢, the latter of which is connected,
by means of the air-pipe 35, with a suitable
exhausting apparatus, (not shown herein,)
whereby a partial vacuum is constantly main-
The com-
partment 32° and the suction-box 31 are also

connected, by means of the air-pipes 36 and

87, with the exhausting apparatus, and these
latter pipes are provided with a gate 38, by
means of which the connection between the
exhausting apparatus and the suction-boxes
32" and 31 may be interrupted, the time and

durations of these interruptions being con-

trolled by the cam 39, fixed upon the shaft
024. Thatcamengages withthe lever 40, piv-
oted at 41 to the bed of the machine, the up-
per end of the lever being connected to the
gate 35. Asthecam 39 is uponthe same shaft
with the feed-roll 329, it repeats the operation
of the gate for each bag fed into the machine.
The suction-box 31 is placed below the path
of travel of the bag,leading from the rolls 329
and 330 to the cylinder 42, while the suction-
box 32 is located above that path, its lower or
suction surface following the curvature of the
cylinder, leaving an annular space between
them sufficient for the passage of the bag, as
best shown in Fig. 3.

1The cylinder 42 is fixed upon the shaft 43, |

and that shaft is journaled in the bushings

44 45, fixed in the side frames 83 and 34, re- |

spectively. The shaft 43 has fixed upon it
the gear 46, by means of which it isconnected
with the train of gearing shown in Ifigs. 2 and
4. T'he cylinder 42 is so geared with relation

- to the feed-roll 329 that the latter makes two

revolutions to each revolution of the cylin-
der, which is therefore provided, as shown,

' with two oppositely-disposed sets of folding

devices. These two sets are exactly alike in
construction and mode of operation, and a

“description of them will now be given.

The slides 47 and 48 are mounted upon op-
positely-disposed extensions 42’ of the eylin-

~der 42 and are provided with lugs engaging
-with the cams 49 and 50, fixed upon the bush-

ings 44 and 45, respectively. Upon each of

-these slides ismounted a pair of my improved
tuck-spreading devices, each pair consisting
of a fixed and a movable blade.

The blank-

engaging edges of the blades are inclined to
coincide with the desired inclination of the
lines 18 20 and 19 21 of the blank of TFig. 8,
the lines of these inclined edges intersecting
‘each other and the axis upon which the mov-

able blade turns at the apices 18 19 of the
folds. The fixed blades 51 and 52 are prefer-
ably integral with their respective slides and
are disposed in substantially a tangential re-

Jation to the outer circumference of the cyl-

The | inder 42, as best shown in Figs. 1, 3, and 5.

The movable blades 53 and 54 are provided

-with stems or shafts journaled in the slides

47 and 43 upon the opposite sides of the cyl-

‘inder, the axes of these shafts being located
-at the level of the periphery of the eylinder

‘and substantially in line with each other.
The outer ends of the oscillating blades have

fixed thereon the cam-arms 55 and 56, which
‘engage with the cams 57 and 58, respectively,

-also fixed upon the bushings 44 and 45, as
best shown in Figs. 4 and 5.

The arms 55

-and 56 have colled upon them the springs 59

and 60, one end of each spring being attached
to its arm and the other to its slide, so that

'the arms are held in contact with their re-

F
i

|
!

|
|

spective cams by the torsional action of the
sSprings.

Upon the cylinder 42, diametrically oppo-
site to the slides 47 and 48, are similarly

‘mounted the slides 47* 48%, which are also op-
erated by the cams 49 and 50. These slides
are provided with the fixed blades 512 52* and
-with the oscillating blades 53* 54*, the latter
“being provided with cam-arms 55 562, engag-

‘ing also with the cams 57 and 58.
0of movement imparted to the slides toward

The extent

‘and from the cylinder may best be seen by a
comparison of the position occupied by the
- slides 47 and 48 with that of the slides 47* 48
on Fig. 5, while the extent of movement im-
parted to the oscillating blades by their cams
97 and 58 may best be seen by a comparison

of the position occupied by the blades 53 and

‘o4 with that of the blades 53* and 54* in Fig. 3.

At diametrically opposite locations upon

‘the cylinder are mounted the grippers 61 612,

the former being mounted at a distance in

70
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~ advance of the slides 47 and 48 suitably

' 591,17’5‘

s 47 pro- |
portioned to the length of the blanks to be
operated upon, while the gripper 61*is located
atacorresponding dlstanee upon the e¢ylinder

in advance of the slides 47* 48*, as best shown

in Kig. 3. These grippers are mounted, as
Shown in Fig. 4, in suitable recesses in. ‘the
cylinder, bemﬂ' fixed upon the shafts 62 62°,

- the opposite euds of which have fixed upon

IO

20

them the cam-arms 63 63*, which engage with
the cams 64, fixed upon the bushing 4:4 The
springs 65 650 , attached between the cam-
arms and the cylmdel operate to press their

respective grippers toward its closed pomtwn

upon the cylinder occupied by the gripper 61
‘in Fig. 3

, the grippers being raised at suitable
tlmes b}*f the cam 64 to the position occupied

by the gripper 61* in Fig. 3.

The folder-arms 66 and 66> me pwot&lly
mounted.at the diametrically opposite posi-
tions 67 67* upon the cylinder 42, and these

arms are provided with blades 68 68*, which

30

- to that shown in Fig.

35

40

are located in suitable relation to the foldlnﬂ-,

blades carried upon the slides 47 48 and 47°
43>, respectively, the arms being pwwded
with lugs 69 69*, which engage in a groove in
the 31de of the cam 70. The Oppomte side

edges of these blades are Inclined, as shown

in 1’10* 1o, to agree with the mclmamon of the

fold- llues 18 2‘3’ and 19 23 of the blank shown
in Fig. 8, and the extent of movement im- .
~ par ted to them by their cam 70 is su

ficient to
move them from the position shown in Fig. 3
14, the ineclined edﬂes
of the blade deﬁmnn those fold-lines by re-
versing this 1301t10n of the side tucks upon
their inner fold-lines and stretching the ad-
Jacent plies against the angular edﬂes of the
blades 51 52 53 54, those blades belnﬂ' at that
time somewhat elosed from the Wldest open
position shown in Kig. 3 and the end of the
blank being in the condition shown in Kig. 13.

- The mdehme 18 provided with rotatmﬂ* de-
-~ livery-rolls 71 and 72, which may be prowded

435

50

with belts, as shown by means of which the

completed bags are dehvered fromt the ma-

chine to a dllel or to any convenient recep-
tacle. Upon reaching the position occupied
by the bag 73 of Fig. 3 Tt may be released from
1ts gripper 61, bemﬂ' then held by the gripper-

roll 74, by means of which the bags are moved

forward with the cylinder over the guide-
plate 75 to and between the delivery- 1olls 71

~and 72.

55

6o

65

The cylinder 42 is prowded with diamet-
rically opposite recesses for the two sets of

folder-blades 68 68* and also to allow of the

movement of the oscﬂlmmw blades 53 53* and
od o4*.

~ A deser 1pt10n will now be given of the mode
of operation of this machme, reference being
made chiefly to Fig. 3, in which, for conven-

lence, the sueeesswe pomtlonq of the axes of

the 050111&13111{? blades 53 and 54 are 111dllcated

by the radial lines A B CDEFGIL

~The bags are fed at regular intervals be-

tween the feed-rolls 329 f:md 330 eltlle1 f1 om.

‘in any preferred way.

Hig. 10.

uum is maintained therein,
necessity for interrupting its action.. .
vacuum-box 32° is made mdependent in or-

the delivery-rolls of a papel -bag machme or
‘During the time that
the leading end of the ban‘ 18 passing between

the Suctmn-boxes 31 and 32"’ the air-valve 38

70

is closed, so that the suclion does not operate

upon the bag at this time. Upon reaching
the cylinder the leading end of the bag

As the

the entrance of the tuck-spreading blades 51,

s
seized by the gripper Gl and thenceforth-
moves with the speed of the cylinder.
Jatter or mouth end of the bag reaches the
suction-boxes 31 32" the valve 38 is opened,
‘allowing the suction to operate upon the side

‘plies of the mouth of the bag, thus drawing
them apart and opening the tucked sides f01-

/5

8o

52, 53, and 54, which between the locations

A and B are moved to their inner position in

the tucked sides of the blank, as shown in
The oscillating blades 53 and 54 are

then moved downward or away from the
blades 51 and 52.

When the center of osecil-

lation of the blades 53 and 54 reaches the po-

sition C of Fig. 3, they are in the open posi-
tion shown in that
Kig. 12, opening the mouth of the bag or
blanl{ to the position shown in Figs. 7 and 11,

flat acute- angled triangularplies 76 77. '1"‘11@11

‘the blade 68 moves intd the mouth of the bag

until at the position D of Hig. 3 its beveled
edges come into contact with the longitudinal

figure and shown also in

QG

thus distending that mouth and forming t]he |

95

centers of the triangular plies 76 77, thus re-

versing those phes substantially upon the
lines 18 22 and 19 23 of Fig. 8, the oscillating

Fig. 3, as shown also in Tig. 14, so as to en-
a,ble the mouth of the bag”to close again to
the form shown in Fig. 13. Upon reaching
the position E the folder - blade has been
moved to its full depth and at position F is
fully withdrawn, the blades 53 and 54 mean-

tion shown by the bag of Tig.8. Upon reach-

ing blades are fully w1thdrawn by means of
theu slides 47 and 48, as shown in Fig. 16,

the bag being now 1elemsec1 from the cyhndel |

and bemﬂ delivered therefrom by means of
the rolls 7 1 zmd 72 or by a,ny othel convement
means.

The suction-box 39*‘ opemte% to hold open
the upper or outer ply of the bag until the

latter passes the position E, thus serving to

hold that ply

flat, so as to prevent its mdes

from being ¢r owded together by the operation

of the foldmﬂ-blades thel eby pr eventing dis-
tortion of the folds formed therein by those
blades.
the description of this box, a constant vac-
since there is no
The

ICO

‘blades 53 and 54 closing at the position K of

. 0.5

while closing upon the reversed folded plies
76 and 77 until at the position G they have
fully closed against the blades 51 and 52, flat- -

tening the phes between them to the condl-'

IIO

ing the position H of Fig. 3 the tuck-spread-

II§

120

As above stated in connection with

3o

der to enable the suction therein to operate

| inter m1ttent1y, 11]{@ that of the snctmn—box 31,
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being stopped while the bag is passing to the
cylinder and until it is seized by the grip 61
or by the gripper 61*, as the case may be.
The cylindrical folding-bed 42 is herein
shown to be of a diameter sufficiently large to
accommodate two diametrically opposite sets
of my improved folding devices.
rangement, however, is not an essential fea-
ture of this invention, as a single set of those
tolding devices might obviously be similarly
placed upon a cylindrical bed of about one-
half the diameter of that herein shown. I

prefer, however, to employ a folding-bed large

- enough toaccommodate two or even three sets

20

30

35

40

50

55

60

of these folding devices, as the curvature of
the larger periphery approximates more
nearly to the plane folds which are to be
formed in the bag or blank, thereby render-
Ing the formation and subsequent flattening
of those folds more easy of accomplishment.
By the use of the larger periphery I am also
enabled to extend and separate the suction-
boxes and the other devices external to the
cylinder, thereby enabling them to be made
of convenient size and affording them ample
room to perform their respective functions.

I claim as my invention—

1. Meansforspreading the mouth end of the
tucked side of a paper-bag blank, and for de-
fining the limits of the described mouth-folds
therein, consisting of a pair of blades having
inclined edges for defining the lines 20 of the
described blank, meansfor moving the blade

1nto the tuck, and means for oscillating one

of the blades whereby they are separated to
an angular extent substantially equal to the
desired angle of the triangular ply 76.

2. Meansforspreading the mouth end of the
tucked side of a paper-bag blank, and for de-
fining therein the lines 20 of the triangular
ply 76, consisting of a pair of blades, one of
which is arranged to oscillate upon an axis
which intersects the bottom of the tucked side
at the desired location of the apex 19 of the
triangular ply, with means for moving the
blades into the tucks, and for oscillating the
movable blade to an extent substantially
equaling the desired angle of the triangular
ply 76, substantially as described.

5. Means for forming reéntrant plies in the
mouth end of the tucked sides of a paper bag,
consisting of angular blades for entering and
spreading the side tucks, and of a folder-blade
having beveled sides for reversing and dou-
bling outwardly the plies thus opened, sub-
stantially as described. |

4. Means for forming the described foldsin
a paper bag, consisting of two pairs of tuck-
spreading blades, disposed on opposite sides
of the bag-blank, means for carrying each

pair of blades into its adjacent side tuck and

for oscillating one of the blades of each pair
S0 as to spread the side tucks, whereby an
acute-angled triangular ply is formed in each
of them, and a blade having inclined side
edges for reversing the middle fold of each of
the triangular plies by folding them between

This ar- |

| the respective pairsof tuck-spreading blades,

substantially as described.

5. Meansfor forming the described angular
folds in the tucked side of a bag-blank, con-
sisting of a pair of angular blades, one of
which 1s movable upon an axis transverse to
the bag-blank, at a point thereof at which
the common apex of the triangular foldsis to
be located, and a folding-blade arranged to
pass into the mouth of the bag between the
angular blades when in their open position,
reversing the middle fold of the tuck and
doubling between the blades, substantially as
described.

6. Means for forming the described fold in
the tucked side of a paper-bag blank, con-
sisting of blades having inclined edges for de-
fining the lines 18 20, and a folder-blade hav-
ing an inclined edge codperating therewith to
reverse the triangular ply 77 upon its middle
fold by doubling it outwardly between and
against the defining edges of the blades, sub-
stantially as described.
~ 7. In combination with a blank-carrying
folding-bed, two oppositely-disposed pairs of
tuck-spreading blades carried thereon, hav-
inginclined edges for defining the outer limits
of the desired folds, means for moving the
blades into and out of the side tucks of the
blank, and for moving one of each pair of

the blades so as to spread the side tucks, and

a folder-blade arranged to passinto the mouth
end of the blank, having inclined edges for
folding outwardly between each of the pairs
of blades the triangular portions of the side
tucks lying between and defined by them.

8. Means for forming the deseribed mouth-
folds in a paper-bag blank, consisting of a
traveling folding-bed, means for gripping the
forward end of the bag or blank upon the bed,
suction devices for separating the two side
plies adjacent to the mouth end of the bag-
blank, oppositely - disposed tuck-spreading
blades carried upon the traveling folding-bed,
one of the blades being movable upon an axis
coincident with the apex of the triangular
mouth-folds to be made, and a folder for re-
versing the triangular plies formed by the
tuck-spreading blades and doubling those
blies between those blades, substantially as
described.

9. The combination of a traveling blank-
carrying folding-bed, a gripper mounted
thereon arranged to grip the leading end of
the bag or blank to the cylinder, a suction-
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box having its suction-surface arranged ad-

Jacent to and substantially parallel with the
path of travel of the blank, whereby the outer
ply of the blank is drawn away from the ply
which is in contact with the folding-bed, and
is held flatly in contact with the suction-box,
thereby resisting the tendency of the folding
devices to distort the blank by crowding it
together laterally, substantially as described.

10. The combination of a traveling blank-
carrying folding-bed, a gripper thereon for

| seizing the leading end of the blank and hold-

I2

L3
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ing it to the foldmn‘*bed Std,tlonmy suction-
boxes arran ged on 0pp031te sides. of the path

of the blank with meansfor timing the opera-

~tion of the suetmn in the boxes, Whm eby 1t

~operates only upon the rearward or mouth

ends of the passing blanks f01 the purpose

o specified.

11. The combination of a IOt&tlDﬂ‘ cy]m-

- dricalfolding-bed, a gripper mounted thereon

[O

for seizing the front end of the bag or blank,
suction- boxes arranged on opposwe sides of

- the path of the blank leading to the folding-
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bed, means for tlmmn' the 0pelat1011 of the

-suc‘mon therein, wheleby 1t operates only

upon the rear ward or mouth ends of thepass-
ing blanks, the suction-boxes on the outer
51de of the bla,nk being extended part way

around the c¢ylinderin substantml conformlty

therewith, with means carried upon the cy-
lindrical foldmﬂ‘»bed for spreading the side
tucks of the blank at 1ts mouth end, and for
forming therein the describéd mouth folds.

12 In combination with a rotating cylin-
drical blank-carrying folding-bed, a Sllctlon-

box 32 mounted with its suction-surface sub-

stantially parallel with and adjacent to the
path of theblank, toand part way around the

cylindrical foldmﬂ'—bed the suction-box being
provided with two eompamtments. with means
tor causing the suction to operate intermit-

tentlyin the first compartment, and to operate

constantly in the second compmtment sub-
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stantially as desonbed and for the pulpose
specified.

13. The combmatlon of a rotating eylin- |

drical folding-bed, provided with means for

- gripping the 1eadmﬂ' end of the blank thereto,

‘%11(165 mounted ‘upon 0pp081te suiles of the

: folding-’bed and_ moving toward and from the '

cylinder, each slide having fixed thereon a

tuck-spreading blade, located substantially

in a tangential relation to the periphery of

the cylmducal folding-bed, a movable tuck-
spreading blade ;|011111&16d in each of the

slides upon coincident axes located trans-
versely to the cylinder, and substantmlly at

the periphery thereof, means for moving the

slides toward and from the cylinder, and With
means for
away from the fixed nlades, subsmntlally as
deseribed.

Gt

oscillating the movable blades
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14. The cOmblnatlon of a rotatmﬂ' cylin-

drical folding-bed, provided with means for

gripping the le_a,dmﬂ* end of the blank thereto,

slides mounted upon opposite sides of the
folding-bed and moving toward and from the

55

eyhndel each slide havmﬂ* fixed thereon a

tuck-spl eading blade, located substantially-

in a tanﬂ'ental pelation to the periphery of
the cylmdrlcal folding-bed, a movable tuck-

spreading blade Journaled in each of the
slides upon coincident axes located-trans-
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versely to the cylinder, and substantially at .

the periphery thereof, means for moving the
slides toward and- from the cylinder, means

for oscillating the movable blades away from . -
the fixed blades and a folder journaledupon

the fraveling foldmﬂ‘ bed, and oscillating in

the plfme of movement thereof with means

for moving the folder into the angulm open-

Ing between the fixed and the movable tuck-

spleadmn* blades, substantmlly as described.
| WIL_LIAM A. " LORENZ.
VVitnes_ses: P -

JENNIE NELLIS,

W. . Honiss. -
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