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Lo all whom it may concern:

Be 1t known that I, Daximn Apper, a citi-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State
of Ohio, have invented a certain new and
useful Improvement in Paper-Bag Ma-
cnines, of which the following is a descrip-
tion, reference being had to the accompany-
g drawings, forming part of this specifi-
catlon.

My invention relates more particularly to
machines for forming what are known as
square satchel-bottomed paper bags, com-
monly called self-opening square or S. O. S.
bags, and consists in novel devices for form-
ing the diamond-fold upon the ends of the
bag blanks, whereby the simplicity and effi-
ciency of machines of this character may
be 1ncreased.

In the accompanying drawings, in order
to 1llustrate the principle and mode of oper-
atlon of my invention in its simplest form,
I have shown it independently of the de-
talls of a commercial machine, illustrating
only the parts constituting and immediately
assoclated with the invention.

In said drawings Figure 1 is a front ele-
vation of one end of a pair of rolls and the
devices codperating therewith to partially
torm the diamond fold upon the end of the
bag blank, said devices being shown in the
position they occupy when they have opened
out the end of the blank into “box”
form 1n the process of forming the diamond-
told thereon; Fig. 2 a perspective view of
the same parts in the same position; Fig. 3
a perspective view of the same parts at ap-
proximately right angles to the view in Fig.
2; Fig. 4 o front elevation of the complete
rolls and rotating fingers, and the rotating
folding blades; IFig. 5 a side elevation,
partly in section, of the same; and Fig. 6 a
perspective view of the mouth of the bag
blank opened out into box form.

The same letters of reference are em-
ployed to indicate corresponding parts in
the several views.

A and B represent a pair of rolls occupy-
ing the position of the usual diamond-form-
ing rolls in machines of this character; but

-1 the present instance these rolls are not

provided with any of the usual gripping

devices for engaging and opening out the

bag blank, and may be simply a pair of

plain rolls. They do not operate as feed
rolls, and are separated from each other to
permit the passage between them of the ro-
tating fingers A" B’ by means of which, in
cooperation with the rolls, the mouth of the
bag blank is opened out into box form, as
shown in Figs. 1, 2 and 6. At their outer
ends these fingers A’ B’ are secured to and
carrled by a pair of rotating hubs «
mounted upon inclined axes, and geared to-
gether by a pair of beveled gears ¢’ b, as
shown. The fingers A’ B’ project from
their supporting hubs at an angle to the
axis of rotation thereof approximately the
same as that of the faces of the beveled
oears.

1The rolls A B and the rotating fingers
A” B’ cobperate together to open out the
mouth of the bag blank into the box form
shown in the following manner: The bel-
lows-folded bag blank is fed forward be-
tween the rolls A B, as usual, the upper
and lower plies of its opposite bellows folds

bemng held apart by a suitable spreader or

separator, C, as 1n cases where the plies of
the blank are to be engaged by the side grip-
pers usually employed in m=chines of this
character. As the front end o. the bag blank
passes forward between the rolls the rotating
ingers A’ B’ at the proper time enter be-
tween the rolls, and between the upper and
lower plies of the bellows folds of the
blank, as shown in IFig. 8, and as the ends
of the fingers swing on forward (and up-

‘ward and downward, respectively,) the

planes of their rotation cause them to press
the upper and lower plies of the blank
against the faces of the rolls A B. The
ingers A” B’ are slightly resilient, so that
they may press the plies of the bag blank
against the faces of the rolls with a yield-
ing pressure, and their speed of rotation is
such that their inner ends travel slightly
faster than do the surfaces of the rolls. The
result 1s that they move forward with and
upon the faces of the rolls with a wiping
action, holding the upper and lower plies
of the blank to the surfaces of the rolls and
maintaining them in taut condition. As the
inner ends of the fingers A’ B’ move for-
ward and upward and downward, respec-
tively, they also move outward over the faces
of the rolls, toward the ends thereof, and the
adjustment of the parts is such that as the
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ends of the fingers approach
rolls they spread the upper and lower plics
of the blank apart to the limit permitted
by the blank, thereby opening out the mouth
of the blank into the box form shown in
Tfigs. 1, 2 and 6. ' |
When the¢ mouth of the blank has been

thus opened out into box form, the diamond.

fold may be completed 1n any suitable man-
ner and by any suitable means; but 1 the
present instance 1 have illustrated novel
means for completing the diamond-fold, es-
pecially adapted for eflicient cobperation
with my novel means above described for
opening out the mouth of the blank into
box form. This novel means for complet-
ing the diamond fold consists of a pair of
rotating blades D D, Figs. 4 and 5, suitably
supported upon vertical axes at their upper
ends, and adapted, after the fingers A" I
approach the position shown in Figs. I and
9 and bring the mouth of the bag blank
into the box form there shown, to swing
inward against the opposite sides of the box
so formed, and press them inward and flat-
ten them out into an approximately ver-
tical plane, as shown in Figs. 4 and 5, there-
by completing the formation of the diamond
fold in that manner.

As an auxiliary to the diamond-forming
devices above described, I provide a sup-
plemental finger B? Fig. 4, upon each of the
hubs or rotary supports of the two fingers
B’ B’ which codperate with the lower roll
B. These fingers project from their axes of
rotation at a considerable angle from the
fingers B’ B’, and follow after the latfer
in their rotation. Their inner ends are so
bent or shaped as not to engage the surface
of the roll B, but on the contrary as they
swing between the rolls their inner ends
project far enough above the surface of the
lower roll to pass over both plies of the
bellows side-folds of the blank. The posi-
tion of these fingers B? B? 1s such that they
swing in between the two rolls behind the
main transverse crease of the bag blank,
which is formed at the middle of the dia-
mond-fold and along which the upper halt
of the diamond-fold is bent back upon the
body of the blank, and their function is
to engage the bag blank near such crease line
and draw it bodily downward with the
lower roll as it moves forward from between
the rolls, and thereby facilitate the folding
backward of the upper half of the diamond
fold upon the body of the blank as the
latter passes downward from the diamond-
forming rolls to the ‘

o pasting and folding
rolls, which latter may be of the usual or
anv suitable construction and therefore need
not be illustrated or described.

As heretofore stated, and as will be ob-
vious from the explanation which has been
oiven, the rolls A B may be perfectly plain

by B B
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the ends of the | rolls, but I prefer to mount upon these two

rolls the cutting devices for partially or
wholly severing the bag blanks, aud also the
creasing devices for forming the maim trans-
verse crease of the diamond fold, hereto-
fore referred to. To this end T secure n

the roll A a transverse cutter L&, Fig. b,

which codperates with a recess or groove I
i the roll B to sever the bag blank from
the bag tube at each revolution of the rolls:
and T also secure in the roll A a fransverse
creaser plate or bar T which codperates with
the groove I in the roll B, to form the
aforesaid crease in the bag blank.

As will be appreciated by those skilled 1n
the art, the diamond-forming devices which
1 have illustrated and described are of ex-
treme simplicity, as compared with any
heretofore devised and used, and owing to
the fact that the movement of all of the
parts comprising them is a continuous 1o-
tary one, they provide for and permit a
speed of operation materially greater than
is possible in machines of this character m
which any of the essential parts have other
than rotary movement.

Tt will also be understood by those skilled
in the art that in my machine, as in many
machines of this character, only a portion
of the surfaces of the rolls A B perform
any essential function, and that the eImain-
der of the rolls might be cut away or omit-
ted, leaving simply rotary supports for
the essential portions. Where, therefore,
“polls” are referred to in my claims 1t 1s
not to be understood that I intend to lmit
such claims to the employment of complete
cylindrical rolls.

Again, while my invention can be utilized
to the greatest advantage and to the fullest
extent by employing both sets of fingers A’
A’ and B B/, cooperating with the upper
and lower rolls, respectively, nevertheless
either roll, with its codperating set of fin-
oers, may be employed independently of
the other roll and its cooperating fhngers.
[For instance, the upper roll A and its co-
operating fingers A’ A’ may be employed
in connection and cooperation with a lower
roll provided with suitable gripping de-
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vices for handling the lower ply of the bag

blank, or the lower roll and its codperating
fingers may be employed in connection with
an upper roll provided with suitable grip-
ping devices for handling the upper ply of
the blank: and I therefore desire to secure
as my invention the rotating fingers co-
operating with either an upper or a lower
roll, or its equivalent, in the manner and
for the purpose described.

Having thus fully described my 1inven-
tion, I claim: - |

1. In a paper bag machine, the combina-
tion of the roll A and the rotating fingers A’
A’ mounted independently of said roll at the
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opposite ends thereof and codperating there-
with to assist in opening out the mouth of
the bag blank in the manner described.

2. In a paper bag machine, the combina-
tion of the roll B and the rotating fingers B’
B” mounted independently of said roll at the

with to assist in opening ouf the mouth of
the bag blank in the manner described.

3. In a paper bag machine, the combina-
tion of the roll B and the rotating fingers B’
B” and B* B* mounted independently of
sald roll and codperating therewith to assist
in opening out the mouth of the bag blank,
in the manner described. .

4. In a paper bag machine, the combina-
tion of the rolls A B and the rotating fingers
A" A" and B’ B’ mounted independently of

sald rolls and codperating therewith to open |

out the mouth of the bag blank in the
manner described.

5. In a paper bag machine, the combina-
tion of the rolls A B and the rotating fin-
gers A’ A’, B’ B’ and B2 B2, mounted in-

dependently of said rolls, and cobperating
therewith to open out the mouth of the bag
blank in the manner described. _

6. In a paper bag machine, the combina-

tion of the rolls A B, the rotating fingers
A" A” and B’ B’ mounted independently of
opposite ends thereof and codperating there- |

sald rolls and cobperating therewith to open
out the mouth of the bag blank, and the ro-
tating blades D D for fl
mouth of the blank, in the manner de-
scribed.

7. In a paper bag machine, the combina-
tion of the rolls A B, the rotating fingers
A" A7, B’ B’ and B? B2 mounted inde-
pendently of said rolls and codperating
therewith to open out the mouth of the
bag blank, and the rotating blades D D for
flattening down the mouth of the blank, in

the manner described.

DANIEL APPLEL.

Witnesses :
Joserrx H. IKirenExn,
C. A. CoBLENTZ,
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