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UNITED STATES

PaTeEnT OFFICE.

WILLIAM A. LORENZ AND EDWARD E. CLAUSSEN, OF HARTFORD, CON-
NECTICUT, ASSIGNORS TO ALBERT H. WALKER, TRUSTEE, OF SAME
PLACE, AND THE CONSOLIDATED S. 0. S. BAG COMPANY, OF NEW

YORK, N. Y,

PAPER~-BAG MACHINE.

SPECIFICATION forming part of Letters Patent No. 573,277, dated December 15, 1898,

Application filed April 20, 1896,

Serial No, 588,285, (No model.)

To all whom it may concern:

Be it known that we, WILLIAM A. LORENZ
and EDWARD E. CLAUSSEN, citizens of the
United States, residing at Hartford, in the

county of Hartford and State of Connecticut,

have invented certain new and useful Im-
provements in Paper-Bag Machines, of which
the following is a full, clear, and exact speci-
fication, :

This invention relates to means for making

diamond-folded bag-blanks from tucked-pa-
per tubes, one of the most difficult steps in
the manufacture of square-bottomed paper
bags. ‘
Although the means which form the sub-
ject of this invention may be employed in
connection with various types of paper-bag
machines, it is herein shown in its applica-
tion to but one of the leading types of ma-
chines for that purpose, namely, the machine
which is embodied in Letters Patent of the
United $tates, No. 417,346, of December 17,
1889,

Enough of the mechanism of the above-
mentioned patent is shown in the drawings
to enable the connection of our present in-
vention therewith to be understood, and those
parts of the machine of that patent which are
herein shown without substantial modifica-
tion are indicated by the same letters or char-
acters by which they are indicated in that
patent.’ .

Figure 1 of the drawings is a side view,
partly in section, taken on the line a b of Fig.
2 of the machine of our present invention,
showing in connection therewith a blank in
position and partially folded. Fig. 2isa plan
view of the machine with the blank omitted.
Fig. 3 is a view of the blank and of the mech-
anism, looking from the left-hand side of I'ig.
1. Fig. 4 is a view of the blank and of the

mechanism which immediately engages it,
looking directly into the open mouth of the

blank and showing the suction fingers and

boxes in section, the position of these suction .

devices being that occupied by them when
the upper plies of the blank are pushed
through between them. Fig. 5is a side view
of the blank and of its engaging mechanism

represented in a position subséquent to that

oceupied by them in Fig. 1. Tig.'6is an iso-

metric view of the blank of a tucked-paper-
tube blank, such as is well known in this art.
Fig. 71is aview of the blank after it has been
opened out by the devices of this invention
to substantially the extent shown in Fig. 1.
Fig. 8 is a plan view of a blank after the dia-
mond folding has been completed ready for
the pasting and bottom-folding operations.

The tucked-paper-tube blanks may be made
and fed to this mechanism in any one of the
several well-known ways, and:-the diamond-
folded blanks, after being completed by this
mechanism to the form shown in Fig. 8, may
be passed on to any one of several well-known
devices for pasting'and cross-folding the end
flaps, thus completing the bag in its commer-
cial form.

The feeding-rolls G and G’ are revolubly
mounted in suitable bearings and are adapt-
ed to feed forward between them the blank
10 be operated upon, that blank having pref-
erably been passed between the creasing-rolls
22 and 23, having creasing-blades 24 so dis-
posed thereon as to crease or break down the
paper at the lines upon which they are sub-
sequently to be folded. o

The feed-roll G is provided with grippers
g' ¢'and g7, by means of which the lower plies

‘of the blank are held to the roll G in sub-

stantially the same way and are released
therefrom at substantially the same times as
in the Patent No. 417,346 above referred to.

The rolls T and J are mounted in substan-
tially the same position and serve to engage
and release the upper single ply of the blank
at its center in substantially the same way
as in the above-mentioned patent, excepting
that in this case the roll I is made narrower
to allow of the presence on either side thereof
of the suction-boxes. To thesupports of the
roller J is also attached the distender 21, which
serves to hold down the leading lower ply of
the blank and the trailing end of the diamond
as it passes from the suction folding devices
and the roll J.

The tucker-plate P is fitted to slide verti-
cally in the fraine of the machine and is op-
erated in suitable time by means of a cam 59
and its connections, similar to those of our
United States Patent No. 534,512 of Febru-
ary 19, 1895,
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Upon the cross-brace I of the franie of the
machine are attached the brackets 25 and 20,
which form bearings for the suction-fingers
27 and 28, respectively. At the left of the
bearings of these fingers, as seen in Fig. 1,
they have fixed upon them the sector-gears
29 and 30, respectively. The sector - gears
are connected by means of the sector bevel-
gears 31 and 32, respectively, pivoted on the
cross-brace I of the frames, with the periph-
eral cam-grooves 33 and 34, formed in the roll
G, by means of which an oscillatory motion
is imparted to the suction-fingers 27 and 28,
sufficient to cause them to oscillate from the
full-line position shown in Fig. 4 to the dot-
and-dash position of the same figure. These
suction-fingers are provided with an inter-
nal air-chamber having perforations leading
therefrom through those walls which are tu
engage the blank, as shown in Tig. 4. An
exhaust-passage for the air extendsfrom these
chambers in the fingers through their re-
spective bearings and communicates with the
air-tubes 35 and 36 by means of glands. (Best
shownin Figs. 1 and 3.) The air-tubes 35 and
36 connect by means of asupply-tube 37 with
a vacuum box or reservoir 38, from which the
air is continuously exhausted by means of
any suitable apparatus.

From the supply-tube 37 extend the air-
tubes 89 and 40, which terminate in the suc-
tion-boxes 41 and 42, located on either side of
therolll. Thesesuction-boxes are hollowand
have perforations through their lower walls
at the portions thereof which are to engage
with the bag-blank. The lower perforated
walls are flat, excepting at their outer ends,
where they each terminate in a downwardly-
projecting hook or nose, which is adapted to
break the upper ply of the blank along the
line at which it is to be folded to form the
bottom corner of that side of the bag. The
time and extent of the opening of communi-
cation between the vacuum-box 38 and the
suction - fingers 27 and 28 and the suction-
boxes 41 and 42 are regulated by means of the
valve 43, which is adapted to oscillate in the
end of the supply-tube 37, so as to open and
close the passage leading from the vacuum-
box 38 to the supply-tube. The oscillations
of the valve 43 are controlled by means of its
connection with a cam 44, carried on the shaft
along with the feeding-roll G. The construc-
tion and arrangement of the connection be-
tween the cam 44 and the valve 43 is clearly
shown in Figs. 1, 2, and 3.

The suction-fingers 27 and 28 operate to en-
gage the upper members of the inwardly-
tucked sides of the tube in advance of that
portion of these intucked sides which subse-
quently form the well-known triangular folds,
and their funection is to draw out the end por-
tion of the tube from its tucked-in position
(shown in Fig. 4) to its extended or rectangu-
larposition, (shownin Fig.7,) the blank mean-
while being held by the grippers ¢’ and by
the tucker-plate P, so that the action of the

suction-fingers in thus drawing out the in-
tucked sides of the tube shall not extend
along the blank beyond the lines on each side
of the bag which form the lower boundary of
the triangular side folds, these lines agreeing
also with the position of the plane of the pros-
pective bottom of the bag.

The function of thesuection-boxes 41 and 42
is to engage with those portions of the upper
ply of the tube which lie at the sides of the
roll T and to support that ply while the bot-
tom end of the blank is being distended by
the operation of the suction-fingers in draw-
ing out the tucked-in portions of the adjacent
sides. The operation of these suction-boxes
is confined to the same zone as that of the
suction-fingers 27 and 28; that is, it extends
from the bottom end of the tube only so far
as the line of the prospective bottom of the
bag. Thus it will be seen that these suction
fingers and boxes operate to open the leading
end of the blank into a box-like form and
that they come in contact with only those por-
tions of the blank which are subsequently
folded into the bottom.

The operation of this machine as a whole
is as follows: The tubular blanks are made
and fed to and between the rolls 22 and 23
and the feeding-rolls G and G’ by any of the
well-known methods. As the leading end of
the tube reaches the meeting-line of the feed-
ing-rolls its lower ply is seized by means of
the gripper ¢7, and as the blank proceeds the
grippers g’ pass into the side tueks and en-
gage the lower ply of the blank at the loca-
tion of the subsequent corners of the bag-
bottoms. The upper ply of the blank, being
left free, passes between the rolls T and J and
between the suction-fingers 27 and 28 and the
boxes 41l and 42. Assoonasasuitablelength
has thus fed forward the tucker-plate P is
brought in contact with the upper ply of the
blank at the location of the primary trans-
verse fold and pushes that portion of the
blank downward at the same speed at which
it is advanced by the feeding-rolls. That
portion therefore of the blank which is en-
gaged between the rolls I and J and by the
suction devices is temporarily retained in the
position shown in Fig. 1, during which time
the suction-fingers 27 and 28 perform their
function thereon, converting the leading end
of the tucked tube from the condition shown
in Fig. 4 to that shown in Fig. 7, the air-valve
43 being meanwhile opened by means of its
cam 44, so as to allow the suction to operate
upon the blank through the suction-fingers
27 and 28 and the suction-boxes 41 and 42.
As soon as the blank is opened to the condi-
tion shown in Fig. 7 the air-valve is closed,
and the blank is carried down, as shown in
TFig. 5, by the rolls G G’ and by the tucker-
plate P. ITfrom the position of the blank
shown in Fig. 5 it is seized by supplementary
devices, which draw it away from the herein-
described mechanism, the tube being flat-
tened meanwhile into the diamond shape
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shown in Fig. 8, as it is drawn past the roller
J and the distender-rod 21.

The suction-boxes 41 and 42 are preferably
made, as shown in Figs. 1 and 5, with angles
in their lower walls adapted to form the un-
tucked wall of the tube at a line substantially
coincident with that upon which that ply of
the blank is subsequently folded as one of
the bottom closing flaps thereof. These sue-
tion-boxes thus serve to define that line and
to support that portion of the tube which lies

~toward the end from that line in a position
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substantially parallel with the longitudinal
center of that portion of the blank, in order
that the intucked sides may be free to fold
upon the desired lines and in order to hold
those portions of the ply engaged by them in
their respective relations to the resultant
rectangular box. The means hitherto em-
ployed in making these folds in this form of
bag have operated upon those portions of the
tube which are located above the intended
plane of the bag-bottom. Those portions of
thetube which lie below that plane, and which
in this invention are engaged by the folding
mechanism, have almost invariably been left
entirely free to take whatever form they might
under the influences of the means brought to
bear on the other portions of the tube. The
result has been that these bottom portions of
the tube, the formation of which is so impor-
tant to the perfection of the folds and of the
bag, being thus uncontrolled have been more
or less distorted when they were subsequently
folded and flattened down. By the means
herein shown we are enabled to definitely con-
trol and shape this part of the tube.

It is not an essential feature of the inven-
tion that the suction fingers and boxes shall
be confined in their operations to the partic-
ular side or sides of the blank with which
they are shown to engage in the drawings.
In other and modified organizations of their
codperating mechanism to which the devices
of thisinvention are applicable it may be per-
missible, and indeed preferable, to have them
engage the opposite members of the tucked-
in sides of the blank, or a pair of the suction-
fingers may be employed on each side, thus
engaging all four members of the two tucked
sides of the blank and operating to draw them
out with perhaps a greater degree of positive-
ness. ‘

We claim as our invention—

1. In combination with means for support-
ing a tucked-paper tube, a suction-finger
adapted to engage a tucked side of the tube
between the folds thereof, and adapted to un-
fold that side into a plane wall, substantially

as described.

2. In combination with means for support-
ing a blank of tucked-paper tubing, a pair of
oppositely-disposed suction-fingers adapted
to engage the blank between the members of
the tucked sides thereof, and adapted to open
them into substantially rectangular form, as
specified.

3. In combination with means for support-
ing a blank of tucked-paper tubing, a pair of
opposite-disposed oscillating suction-fingers
arranged with their axes substantially par-
allel with the longitudinal position of the part
of the blank to be folded, and adapted to vi-
brate thereon, for the purpose specified.

4. In combination with means for support-
ing and feeding a paper tube, a pair of 0ppo-
sitely -disposed oscillating suction - fingers,
having a cross - section of substantially a
closed -V form, with openings through one
of the walls thereof, and with means for ex-
hausting the air from the interior thereof, sub-
stantially as deseribed.

5. In combination with a traveling folding
bed adapted to support a blank of tucked-
papertubing, and with a tucker-plate adapted

- to travel with and define the primary trans-

verse fold thereof, a pair of oppositely-dis-
posed oscillating suetion-formers adapted to
engage those portions of the intucked sides
of the blank which are to form the bag-bot-
tom, with means substantially as described
for oscillating the fingers and exhausting the
air therefrom in suitable time and relation to
the tucker-plate, substantially as described.

6. Means for converting the end of a tucked-
paper tube into a box-like form, consisting of
suction-boxes adapted to engage with and
support the end of the upper ply of the tube,
and of a pair of oppositely-disposed oscillat-
ing suction-fingers adapted to engage the
tucked sides of the blank, and adanted to
open those sides into rectangular relation
with the outer plies, substantially as de-
scribed.

7. In a machine of the class specified, in
combination with means for supporting a
blank of tucked-paper tubing, means adapted
to engage with and opén into a box-like form
those portions of the plies thereof which are
to form the bottom of the bag, consisting of
suction-boxes adapted to engage the edges of

- an untucked side wall of the tube, and with

a pair of oppositely-disposed suction-fingers
located adjacent thereto and adapted to
square out the tucked sides of the blank,
substantially as described.

8. In combination with feeding-rolls, the
roll J, adapted to open the leading end of
the blank, and with a tucker-plate adapted
to form the primary transverse fold thereof,
means for opening into rectangular form
those portions of the tube which are to form
the bottom plies of the bag, consisting of sue-
tion-boxes adapted to support and form one
of the untueked side walls of the tube, and
a pair of oscillating suction-fingers adapted
to engage with and unfold the tucked portion
thereof, substantially as described.

‘ WILLIAM A. LORENZ.
EDWARD E. CLAUSSEN.

‘Witnesses:
JENNIE NELLIS,
W. H. Honiss.
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