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To all whom it may concern:

Be it known that I, WILLIAM A. LORENZ, a
citizen of the United Statnq and a resident of
Hartford, in the county of I‘IrLI‘thI‘d and State
of Conneetleut have invented certain new

and useful Improvements in Paper-Bag Ma-

chines, of which the following is aful] clear

and exacb specification.

‘Thisinvention relates to machines for man-
ufacturing square-bottom paper bags; and it
has for one of its objects the provision of a
machine in which the so-called ‘‘inside tri-

-angular folds” and in which the ‘“*diamond”
- may be formed in & bellows-sided or tucked

tube or blank in a novel and rapid manner.
This invention may be-adapted to many of
the various forms of paper-bag machines

heretofore constructed, and may be a,da,pted |

to machines having tla,velmn' blank-carriers
or to machines in whleh the foldmﬂ' devices
themselves carry the blank forward without
the use of any traveling folding-bed. |
My invention consists more especmlly of

an improvement in the construction and op-

eration of a machine for which Letters Pat-
ent were granted to lL.orenz and Honiss on
April 26, 1887 No. 361,951, to whleh reference

-may be had.

My invention relates more eSpeelally to the
mechanism employed for opening the bag-

~ blank to form the diamond fold, this meehan-

35

1IsSm comprising suitable devmes such as a |
pair of tuck-holders and of box-holders, SO

organized as to engage the upper and lower
plles of the tu(,ked tube at such points there-

of the distance of which atthe margins of the

blank from the defining-line is greater than

“the depths ot the tucks, while when the tuck

4.0

45

50

and box holders are opening out the open end |

of the blank to form the diamond said points

of engagement are gradually shifted toward |

the defining-line until their distance from

-8aid line is equal to the depth of the tucks.

‘These devices may be carried upon a travel-
ing folding-bed, if preferred.

My invention comprises means whereby the
box-holders and tuck-holders are moved to-
ward each other laterally of the blank, so as

to engage it, and means whereby the tuck and

box holdmﬂ' or engaging devices are moved
apart, so as to open out the blank and de-

| mond; .and, furthermore, it comprises means

whereby the tuck and box holdersare gradu-
ally moved in such a manner so as to bring
the pomtcs of intersection of the holders with

55

the -margins of the plies toward the defining-

line, whlle the movement apart or the arc of
travel of the holders relative to each other is
increased until said holders are in. position
at opposite sides of the defining-line, at which

6o

time the inside triangular folds and the d1a~_ |

‘mond will have been developed.

My invention furthermore comprises a pair

of ose.lllﬂ,tmy box-holders and means for va-
rying the position of angle of both the tuck-

‘holders anq box-holdels relative to the axis
of oscillation of the box-holders Wh1le the dia-

mond is being formed.

In the patenb above referred to the tuck
and box holders enter the tucked sides of the
tube laterally until the points of intersection -

of their engaging or angular edges with the

margins oflthe upper and lower plies are at
a distance from the defining-line equal to the
| depth of the tucks, and in this position the

holders remain, while the box-holders receive
only an oscillatory movement relative to the
tock-holders. In the present invention the

tuck and box holders, in addition to their os-.

cillatory movement and their movement to-
ward and away from each other laterally of
the blank, receive also an angular movement
relative to the axis of oscillation, so that the

angle formed by each angular engaging edge
of the tuck and box holders, respectively, will

be at first greéater than forty-five degrees, and

‘will then be gradually lessened durmcr the
{ diamond- foldmﬂ' operation until the box and

tuck holders are at opposite sides.of the de-

fining-line, at which time the angle formed

by the engaging edges will be substa,ntla,lly
a right angle, as required for the msule tr1-
a,ntrular folds.

Inasmuch as thepresent mventlon com-

prises an improvement on the machine shown

in the patent above referred ' to, only such
parts of a machine are illustrated as are.di-
rectly affected by myinvention, and for that
reason the accompanying drawings show a
portion of the other parts of the machine,

such as may be necessary to form a clear un-

derstanding of the invention as applied to the

- velop the inside triangular folds and the dia- | patent above referred to.
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Thisinventionisillustrated inthedrawings
accompanying the specification, in which—

Figure 1 represents a side view, and Kig. 2
an end view thereof. Fig. 5 shows an en-
larged view of the diamond-folding devices
in position ready to begin the folding opera-
tion; and Fig. 4 shows these devices of Fig. 3
after the completion of the diamond-folding
operation, a bag-blank being shown in these
figures. Fig. 5 shows a section taken on the
line 5 5 of Fig. 3, showing the position of the
devices beforethediamond-folding operation.
Fig. 6 shows the devices of Fig. 5 in an infer-
mediate position; and Fig. 7 shows these de-
vices in section, taken on the line 7 7 of Fig.
4. showing the devices in position after the
diamond - forming operation has been com-
pleted. | |

In the accompanying drawings, in which

similar characters denote similar parts, 30
denotes the blank-carrier or supporting-bed,
to which a rocking or reciprocating motion
may be imparted by a link or connecting-rod
78, which may be operated in any suitable
manner—as is, for instance, shown in Patent
The carrier
80 vibrates upon a shaft 81, supported in
bearings 82 and 83 and carrying gears 85 and
36 in engagement with gears 87 and 88, which
are fixed to a shaft 89, journaled in suitable

85 is a gear 91, journaled upon a stud 92, and
which serves as an intermediate with the
driving mechanism of the machine.

Mounted upon the upper part of the carrier |

80 is a blank-holding device comprising a de-
fining - plate 98, having a defining edge 99,

mounted for vertical movement. relative to

the upper surface of the carrier and secured
to brackets 100 and 101, which receive verti-

~ eal motion by a pair of arms 102 and 103,

fixed to a rock-shaft 104, connected with said

‘arms—as, for instance, by pins 105 and 106.

The lower end of the bracket 100 carries a
link 107, which is pivoted at 108 to the carrier
80 and operates, in conjunection with the arm
102, to cause the plate 98 to remain substan-
tially in parallelism with the upper surface of
the folding-bed during its movement trans-
versely thereof. Securedtotheshaft104isan
arm 109, to which is pivotally secured a con-
necting-rod 110, the otherend of which may be

operated in any suitable manner—as shown,

forinstance, in the patent referred to—and so
as to raise the defining-plate 98 into a position
to clear the upper surface of the carrier 30 in
order to permit the blank to advance below

‘the plate and to lower the plate to hold the

blank upon the surface of the carrier.

The mechanism whereby the outer end of |

- blank will be opened to form the diamond

comprises a pair of levers 122 and 123, which

- are mounted upon studs 120 and 121, respec-

tively, the latter being carried on ears 113

and 119, projecting from the carrier 80. T'he
levers 122 and 123 are provided with studs

3

‘brackets 90. Alsoinengagement with a gear

| levers 122 and. 123.

| 134 135 above referred to.
136 137 are also provided with rearward cam-
arms 164, carrying cam-rollers 165165, in en-
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in engagement with cam-grooves 128 129 of
cams 130 131, the cams being attached to the
oears 85 and 86 above mentioned. To the
upper ends of the tuck-levers 122 123 are se-
cured a pair of tuck-holders 132 133, whieh

have triangular ends projecting inwardly and

which receive a reciprocating motion toward

and away from each other as the cams 130
and 131 rotate. Journaled in the upper ends
of the truck-levers 122 and 123 are a pair of
rock - shafts 134 and 1385, carrying a pair of
box-holders 136 and 137, which are also pro-
vided with triangular-shaped ends. ‘These
holders are operatively connected with a cam
155, attached to the cam 130, and receive
therefrom a rotary reciprocatory motion of
about one hundred and eighty degrees sub-
stantially in the following manner: Pinions
138 and 139, secured on the hox-holder shafts
134 and 135, are driven by means of racks
140 and 141, sliding in casings attached to the
upper ends of the tuck-levers and operated
by means of connecting-rods 142 and 143,
connected, as at 144 and 145, to a pair of 0s-

cillatory levers 146 and 147, also journaled

on the studs 120 and 121 above referred to.

The opposite ends of the levers 146 and 147

carry bevel-sectors in engagement with sec-
tor-arms 148 and 149, fastened to a shaft 150,
journaled for oscillation in the carrier 30.
To the outer end of the shaft 150 is secured

‘an arm 151, carrying a roller 153, whieh is in
| engagement with a cam-groove 154 in the cam

155, and thus transmitting an oscillatory
movement simunltaneously to the levers 140
and 147, and consequently to the box-holders

136 and 137. S
The mechanism thus far described corre-

75

30
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95

100

105

sponds with that shown in Patent No. 361,951,

and I will now describe those features which
constitute the elements of my present inven-
tion. | |

The tuck-holders 132and 133 are pivoted on
pins 156, which are carried in projections 157
157, secured to or forming a part of the tuck-
These tuek-holders 132
and 133 are pressed away from the projec-
tions 157 by means of springs 158. The tuck-
holder blades 132 and 133 are provided with
angular edges 160 160, and they are further
provided with balls 159. The box-holders
186 137 are pivoted on pins 162, carried in
arms 163, which are secured to therock-shafts
The box-holders

gagement with cams 166 166, which are car-
ried on the levers 122 123, respectively, and
which serve during the movement of the roll-
ers 165 around said cams 166 to swing the
tuck - holders 136 137 inward and outward
around the pivot-axis 162. The box-holders
136 and 137 are also provided with forks 168,
which engage or connect the balls 159 of the

tuck-holders 132 and 133, enabling the box-

holders to swing the tuek-holders around the

110

115

120

125

130

124 and 125, earrying cam-rollers 126 and 127, | pivot-axis 156. The box-holders may also be
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provided Wlbh springs. 167 that press them ) away from the blank during the ‘diamond-
- folding operation, being moved outwardly a

away from the arms 163.

The organization of the two pair of tuck-
holders and the two pair of box-holders and
of their supporting-levers is such that during
the feeding of the bellows-sided tube 57 to the

foldin g-bed 30 the tuck-holders and box-hold-

ers will be in a position in respect to one an-

other as that shown in Ifig. 3; but-they will

not have entered into the tucks of the tube
o7, as shown in Fig. 3. After the blank has

~been fed and- secured to the carrier 80 the
. tuck-holders and the box-holders are moved:

into the tucks, asshown in Figs. 3 and 5, mov-
ing to the position shown in Figs. 1 and 2.
In this position the engaging orangular edges
160 of the tuck-holders and 169 of the box-
holders correspond with the forward angular
lines 171.
with the cross-fold line 99 is greater than
forty-five degrees, this line 99 being coinci-
dent with the front edge of the defining-plate
and coincident with the axes of oscillation of
The depth of
the tucks reaches from the margins or ed@es
58 of the blank 57 to the lines 59. The dIS-

- tance from the points 172 on the edges 58 of

the blank to the edge 99 of the defining-plate

18 greater than the depth of the tuck from 58

ot

10 59.

five-degree angles with the edge 99 of the de-
fining-plate, and the points 175 indicate dis-
tances from the edge 99 equal to the depth
of the tucks from 58 to 59.
dicate forty-five-degree angles with the edge

99 of the defining-plate, and the lines 177,-

Fig. 4, indicate angular lines showing greater
angles than forty-five degrees with the edge
99 of the defining-plate.

In the Patent No. 361, 951 referred to the'

fixed tuck-holders 132 a,nd 133 and the mov-
able box-holders 136 and 137 enter the tucks,
and during the turning over of the box-hold-
ers and in the development of the diamond
the position of the angular edges of these
holders remains always the same. In the
present invention the tuck and box holders

enter the tucks to the position shown in Fig.

3, where the angular edges of those holders

correspond substantially with the lines 171.
"The box-holders 136 and 137 are then turned

over from the position shown in Fig. 3 to that

shown in Fig. 4 to form the 1n31de triangular |

folds, while the sweeper-fingers 2006’ _end 207’
engage the front end of the blank, thereby
ﬂselsmnﬂ' in the formation of the dlemond 9,
If the bO“"{ holders 136 and 137 were turned

over from the position shown in Fig. 3, which

corresponds with the lines 171, to the positien;

which corresponds to the lines 177 in Kig. 4,

the inside triangular folds of the diamond

would be torn, since the paper would be
stretched much beyond the natural fold-lines

corresponding to the forty-five-degree angu-
Therefore, while the
folding of the diamond takes place the tuck.
and box holders are carried outwardly or j.construction of these tuck-holders without:

lar lines 174 and 176.

‘The angle formed by these lines

‘T'he angular lines 174 indicate forty-

The lines 176 in-

(.

shown in Fig. 4, the outer

in Fig. 3.

around the axis 99.

little by the cams 130 and 131 to the position
of Iig. 4, and during this outward move-
ment the cams 166 rock the box - holders

B o 3
L2

70

from the position shown in Fig. 3 to that

angular edges of
the two pairs of holders at the close of this
movement corresponding with the forty-five-
degree lines 174 and 176. Thus the inside

triangular folds are developed by the tuck
and box holders, which first stretch the tucks

at points beyond the points 175-—namely, at

the points 172—the angular edges of the hold-
| ers gradually moving to the forty -five-degree
position, so as to couespond with the pomts

178 and 179 at the edges of the blank.

75

30

The diamond 9 hd,vmn' been substantially 8s-

defined and the carrier 80 together with its

folding mechanism hevmg adva,ﬂeed as de-
seribed in the Patent No. 361,951, the plate
296 is lowered upon that blank as desenbed |
in the said patent, in orderto ﬂat,ten and com-

go

plete the diamond preparatory to being de- -

| livered tothe gripper-rolls275and 277. When

the front end of the completed diamond has
been delivered to these rolls, the plate 98 is

raised a little, so as to release the blank from

the carrier 80, and the tuck and box holdere

95

are W1thdla.wr1 by moving outwardly away -

Trom the blank. The box-holders 136 and

137 are then turned forward above and ad-
jacent to the tuck-holders 132 and 133, and
in that position all the holders are ready to

enter the tucks of the next blank. |
Figs. 5, 6, and 7 are sectional views at the-

margmal edn'e 58 on line 5 5 of Fig. 3, show-
ing three 'pesitions of the tuck and box hold-

ors, and these views clearly show the path of

travel of the angular edges of the tuck and

ing operation. In Fig, 5 the tuck-holder 132

100

105

box holders etthe margmal edge of the blank .
at different times during the dlELIIlOlld fold-
110

and the box-holder 136 reach as far as the

circle 112, these holders being entered into
the tuck of the blank 57 as deep as shown

In Fig. 6 the blank has been.
opened out partially by the angular motion

115

of the box-holder 136, which has moved

During this motion both- -
holders 132 and 136 have moved outwardly

or laterally away from the blank to a slight

extent and their edges have moved away from-

the line 112, the edge of the box-holder 136
traveling along the line 113.
further movement of the holder
that shown in Fig., 6 to that shown in Fig, 7

it will move outwardly away from the blank.

a little, as will also the tuck-holder 132, until
the edgesof these holders will correspond with

During. the:
136 from -

I20

125

that shown in Fig. 7, where the edges 115 .
and 116 correspond with the points 178 and -

179 of Fig. 4, extending to the circle 114,

depth of the tucks.

130
These points are equal in distance to the-

Various modificationsmay. be made in‘the -
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departing from the spirit of the invention. | defining edge is greater than the depth of

This consists, essentially,in holding devices
which hold the marginal edges of the blank
during the diamond-forming operation and
engage that blank first at points 172 by both
the tuck and box holders, which holding de-
vices during the diamond- forming operation
move from these points 172 to the points 178
and 179. These holding devices may be in
the nature of blades, fingers, or similar de-
vices, which perform the funections just de-
seribed. Furthermore, while 1 prefer this

- construetion, by which a variable motion is

20

25

30

40
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given to both the tuck-holders and box-hold-

ers, this variable angular motion may be im-.
parted either to the tuck-holders or to the |

box-holders. If the angular motion 18 1m-
parted to the tuck-holders from line 171 to
line 174 and not to the box-holders, the edges
of the box-holders will matech the angular
lines 174 and 176 in Ifigs. 3 and 4, respec-
tively,during the diamond-folding operation,
both holders finishing their folding operation
in the position shown in Fig. 4. The reverse
would take place if the angular motion is
imparted to the box-holders from line 171 to
line 176, the tuck-holder 132 in that case
matchmﬂ‘ the line 174 from the beginning to

‘the end of the folding operation, bobh hold-
There-

ers ending their motion asin Kig. 4.
fore I do not wish to confine myself to giv-
ing variable motion to both the pairs of hold-
ers, since a large partof theadvantage gained
by this device may be had by the variable
motion of only one pair of the holders in the
manner described.

I claim as my invention—

1. The combination with a pair of holders
for engaging thelower plies of a bellows-sided

-blank of 2 member having a defining edge;

a pair of holders for engaging the upper plies
of said blank; and means for causing one
pair of holders to engage the blank at such
points on the upper or lower ply margins of
the blank, the distance of which from the
defining edn'e IS ”I‘Eﬂﬂtel than the depth of the
tucks. |

2. The combination with a pair of holders
for engaging thelowerpliesof a bellows-sided
blank, of a member having a defining edge;
a pair of holders forengaging the upper plies
of said blank; means for ecausing one pair of
holders to engage the blank at such points on
the upper or lower ply margins of the blank,
the distance of which from the defining edge
is greater than the depth of the tucks; and
means for moving one pair of holders away
from the other pairduringthe diamond-form-
ing operation.

3. The combination with a pair of holders
for engaging the lower pliesof a bellows-sided
blank with a member having a defining edge;
a pair of holders forengaging the upper plies
of said blank; means for causing the two
pairs of holders to engage the blank at such

points on the upper and lower ply margins

of the blank, the distance of which from . the

N — ey, el

the tucks a,nd means for moving the two
pairs of holders apart durmﬂ' the diamond-
forming operation.

4. The combination with a blank carrier,
and with tuck-holders codperative therewwh
of a member having a defining edge; box-
holders; means for causing the mck-—-holuels
and the box-holders to engage the blank at
such points on the upper and lower ply mar-
gins of the blank, the distance of which from
the defining edge is greater than the depth
of the tucks, and means for moving the tuck
and box holders apart dunng the “diamond-
forming operation.

5. The combination with a pair of holder S

for engaging the lower plies of a bellows-sided
blauk wnh a member havmg adefining edge;

a pair "of holders for engaging the upper phes
of said blank:; means for causing the two

pairs of holders to engage the blank at such

points on the upper and lower ply margins

of the blank, the distance of which from the |

defining edfre is greater than the depth of the
tucks; and means for varying the distance

8

O

of the engaging edges of the holders from the

defining edge dmlnfr the dlamond forming
opemtwn

6. The combination with a blank-carrier,
and with tuek-holders cooperative therewith;
of a member having a defining edge; means

for causing said nolderq to engage the blank

at such points on the upper or lower ply mar-
gins of the blank, the distance of which from
the defining edﬂ*e is greater than the depth
of the tucks and means for varying the dis-
tance of the engaging edges of the holders
from the defining edge during the diamond-
forming oper &tl(}Il

7. The combination with tuck-holders hav-
ing angular edges, with a member having a
deﬁnmn* edge; box-holders having angular
edges; means for causing the angular edf‘feq
of the tuck-holders and the anﬂ'ular edﬂ'es of
the box-holders to engage the blank atb ann‘les
on the upper and lower plies of the blank,

r

I

which are greater than forty-five degrees dur- |

ing the diamond -forming opelatmn, and

whlch will be substantially forty-ﬁva degrees
at the end of the diamond-forming operation;
means for moving the tuck and. box

| holders apart. |
8. The combination with-a blank-carrier, r1:

and

and with tuck-holders having angular edfres
cooperative therewith; of a member havmn'
a defining edge; bo:s:-—ho]ders having a,nﬂulm

edges; means for causing the a.ntrulal edges

| of the tuck-holders and the angula,r edges of

the box-holders to engage the blank at angles |

on the upper and lower plies of the blank,
which are greater than forty-five degrees dur-
ing the dlamond forming oporation, and
which will be substantmlly forty-five degrees
at the end of thediamond-forming operation;
and means for moving the tuck and box

holders apart.
9. The combination Wlbh tuek-holdels hav-
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Ing angular edges, with a member having a
defining edge; box-holders having angular
edges; means for causing the angular edges
of the tuck-holders and the angular edges of

the box-holdersto engage the blank at angles

on the upper and lower plies of the blank
which are greater than forty-five degrees dur-
ing the dlamond forming operation, and
whieh will be substmltielly forty-five degrees

at the end of the diamond-forming operation;

and means for moving apart and varying the
distance of the angular
holders and box-holders flom the deﬁmnﬂ'

“edge.

10 ‘Thecombination with tuek holdelshav-
ing angular edges, with a member having a
deﬁmnﬂ' edge: box-holdere having enﬂ'ular
edges; means for causing the anﬂ'ulel edﬂ‘es
of the tuck-holders and the anﬂ'ulel edﬂ‘es of

‘the box-holders to engage the blank at e,oﬂ'les

on the upper and lower plles of the blank,
which are greater than forty-five degrees dur-
ing the diamond - forming operation, and
which will be subsbantielly forty-five degrees
at the end of the diamond-forming operation;
means for moving apart and varying the an-
gular edges of said tuck-holders and box-
holdele and means for fla,t,tenmﬂ* the dia-
mond.

-11. The oomhmatlon with a blank- -carrier,

coOperative therewith; of a member hamnn'
a defining edge; box-holders having anguler
edges; means for causing the angular edges
of the tuck-holders and the box-holders to
engage the blank at angles on the upper and
lower plies of the blenk which are greater
than forty-five degrees, durmﬂ' the diamond-
forming Operabion and which will be sub-
stantially forty-five degrees at the end of the

- diamond-forming operation; means for mov-

ing apart and varying the distance of the an-
gular edges of said tuck-holders and box-
holders from the defining edge; and means
for flattening the dlemond |

12. The oombmemon with a blank-car rier,
and with tuck:holders having angular edges
coOperative therewith; of a member having
a defining edge; box- holders having anﬂ'lllar
edges; means for causing the ann'uler edﬂ'es

of the tuck-holders and the entrula,r edﬂ'es of |

the box-holders to engage the blank at enn'les

~on the upper and lower plies of the hlenk
which are greater than forty-five deg reesl

edges of said tuck-

and with tuck-holders having anguiar edges-

i

| during the diamond- forming operatlon and

whloh will be substantially forty-ﬁve degrees
at the end of the dlemond-formmﬂ' operatlon ;

and means for moving apart and varying the

distance of the enfrulel edges of said tuok-
holders and box-holders from the deﬁnmn'
edge.

13

deﬁnmﬂ' edge; box:—holders having anﬂular

edges; means for causing the ann‘ular edﬂ*es

of the tuck-holders and the euwulm edn'es of
the box-holders to engage the bla,nk at ann'les
on the upper and lower plies of the hla,nk

which are greater than forty-five degrees dur-
ing the diamond - forming operetlon and
which will be substantially forty-five degrees
at the end of the diamond-forming operation;
and.a cam for varying the angle of the en-
gaging edges of the tuck and box holders
reletive to Ehe ax1s of oscillation of the latter.
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Thecombination with tuck- holders hav-
ing angular edges, with a member having a.

65
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. Thecombination with tuck-holdershav-

mﬂ dnn‘ula,r edges, with & member ha,vmn' a

_deﬁmnn' edge; hox holders having a,nfruler

edges; means for causing the aoﬂ*uler edﬂ'es
of the tuck-holders and the anﬂ'ular edﬂ‘es of
the box-holders to engage the blenk at angles
on the upper and lower plies of the blanl{,

30

which are greater than forty-five degrees dur-

ing the _diamond -forming operation, and
which will be substantially forty-five degrees
at theend of the diamond-forming operation;
means for moving the tuck and box holders

apart; and a cam for varying the angle of

the engaging edges of one pair of holders.

15. The combination with holders having

angular edges, with a member having a de-
fining edge; box-holders having angular
edges; a connection between the box-holders
and tuck-holders; a cam for varying the an-
gle of the engaging edge of the box-holders
relative to the axis of oscillation thereof; and
means for moving one pair of holders away
from the other during the diamond-forming
operation.

In testimony whereof I have signed my

‘name to this specification, in the presence of

two subscribing witnesses, this 81:h dey of

December, 1902.

WILLIAM A. LORENZ.

Witnesses:
H. MALLNER,
NELLIE PHOENIX.
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