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Specification forming part of Letters Patent No. 220,810, dated October 21,1879 ; application filed
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- Lo all whom it may concern :

Be it known that I, Wirriam C. Cross, of
Boston, Massachusetts, have invented eertain
new and useful Improvements in Machinery for
Making Paper Bags, of which the following is
a specification, :

My invention relates to machinery for mak-
ing satchel-bottom paper bags, and has par-
ticular reference to that portion of said ma-
chinery which is designed to make the first or
diamond fold.

The object I have in-view is to provide a
simple and efficient mechanism which will
malke the diamond fold while the paper tube
from which the bag is to be madeisin motion,
so that this folding operation may take place
without interfering with the continuous feed
of the tube. To this end I employ, in conjunc-
tion with the trunk or other tabe-forming de-
vice, a reciprocating follower, which is ar-

ranged to move within the formed paper. tube,

and a vibratory folder, which is carried by the
follower and works within the tube, and is
actuated at proper times and while the fol-
lower is in motion to turn back and fold upou
the body of the tube one ply thereof in order
to make the diamond fold. I also combine
with these members an intermittently-movin g
reciprocatory table or plate, which furnishes
an edge to determine the line over whieh is
turned the folded back ply of the tube, and
which, so soon as the plyhas thus been turned
back, moves synchironously with the follower
until the first point or end of the diamond fold
hasbeen delivered to the mechanism which con-
veys thepartly-formed bagtothe devices which
are to make the second and third folds, after
which follower, folder, and fold gunide table or
plate rapidly return to their original positions.

The nature of my invention and the manner.

in which the same is or may be carried into ef-
fect will be understood by reference to the ac-
companying drawings, in which—

Figure 11is a sectional side elevation of a
machine embodying my improvements. Tig.2
is a-plan of the same. Figs. 3and 4,5and 6,7
andS,and 9 and 10 are diagram figures, repre-
senting in plan and longitudinal central section
the folding devices in four different positions
which they assume during the making of the
diamond fold. TFig. 11 is a plan of a follower
of modified form.

A-is the stationary trunk, around which the
paper tube is formed in the usual way, with
tlie lap in this instance on the under side of
the ‘trank. The tube is formed and the lap
pasted by ordinary or sunitable means, as will
be understood without further explanation by '
those skilled in the art to which my invention
relates. The tube is to be formed in front or
in advance of the point to which the vibratory
arms 1 2 move, which arms control the fol-
lower and the folder, hereinafter referred to.
In front of the trunk are the feed-rolls B, be-
tween which the formed tube passes.

Arranged to move longitudinally back and
forth in guideways in the trunk is the device
C, which I have termed ‘the follower,” but
which acts as a former in conjunction with the
vibratory folder D to make the diamond fold.
The follower, in this instance, is composed of
a frame, C’, whose side bars extend each side
of the acting surface of the upper feed-roll, B,
and which, at its front end, is provided with
the central nose or finger, C, which, in its
rearmost position, projects some distance in
advance of the trunk, as shown in Fig. 2.
This portion C of the follower may have any
suitable configuration—as, for instance, it may
have the spear shape shown in TFig. 11, the in-
clined converging edges 3 3 having the slope
or-inclination required for the corresponding
two sides of the diamond fold, thus serving to
more -accurately determine and assure these
lines of the fold. In its rearmost position the
front end of the follower is slightly back of
the point where the transverse cutter B severs
the successive bag-lengths from the tube.

Longitudinal reciprocatory movement may
Le imparted to the follower by various means.

The means which I have shown in illustra-
tion of my invention consist of a vibratory
arm, 1, fast on a rock-shaft, 4, and connected -
by a link, 5, at its upper eund to the rear end
of the follower-frame. The rock-shaft is op-
erated in one direction by means of a cam, 6,
fixed on the power-driven rotary shaft 7, and
acting on a roller-stud, 8, which rests on' the
periphery of the cam, and is attached to a
strap-rod, 9, which is jointed to a radial arm,
10, on the rock-shaft. In the other direction
the rock-shaft is operated Ly a spring, 11,
which holds the stud 8 at all times against the
periphery of cam 6. The cam is shaped to
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give a gradual and even forward movement to
the follower, and then a quick and almost in-
stantaneous return, the latter movement being
due to the recoil of the spring. In lieu, Low-
ever, of a spring the cam may be grooved with
the stud working in the groove, thus giving a
positive movement at all times, and dispens-
ing with any spring action.

Pivoted or jointed by a horizontal hinge, a,
to the under side of the follower, and in arecess
therein, is the vibratory folder . This folder,
like the follower, may obviously be actuated
in various ways.

The means here shown for the purpose are
as follows: Within the follower-frame is an in-
dependent sliding frame, IV, prolonged at its
front end into a central bar 01 rod, E?, which
is received and adapted to slide b'wk and forth
in the front end of the follower between the
follower and the folder I'. The bar E? extends
beyond or in advance of the hinge a, and is
connected to the folder by a link, b, jointed at
one end to the bar I> and at the other end to
the folder, these joints being indicated at;¢c and
d. ‘Therear end of the folder-frame I/ is con-
nected Ly a link to the vibratory rod 2, fast on
rock - shaft 12, which rock-shaft is operated
“from a cam, 13, on the rotary power-driven
shaft 7 through the medium of instrumentali-
ties which, bemo similar to those already de-
scribed as operatmo the follower-frame, do not
require detailed description.

. 'The folder-actuating cam 13 is substantially
of the same shape as the- follower actuating

cam 6, save that it has a depressed pomon,
14, “hlch 1s concentric with the driving-shaft
7, and is designed to maintain the folde1 frame
at rest for a bhOlt period, daring which the
- follower-frame moves ahe'td

Under the arrangement of parts described,
it will be seen tlnt when the follower moves
and the folder-frame remains at rest the hinge
« of the folder moves forward with the fol-
lower, and consequently the folder, meeting
the resistance of the now stationary bar ¥?,
will be turned down and back, and so caused
to fold back that ply of the p‘lpe[’ tube againgst
which it may be brought. Consequently, by
properly timing the movements of the follower
and the folder-frame, the folder may be caused
to move whenever and as far as desired. TIts
range of movement should be such thatit will
fold the ply of the tube flat back against the
body of the tube or against the intervéning
guide plate or table, hereinafter referred to,
should that be used. .As soon as the follower
has moved forward independently of the folder-
frame far enough to bring the folder to the po-
sition’ just mentloned the two move together
in unison until the forward movement is com-
pleted. At that moment the folder (owing to

the shape of its cam) folds up again into the
follower, anid the two return together to their
original posmon

In conjunction with the follower and the vi-
bratory folder I use a reciprocatory table or

ings.

plate, G, which serves to furnish a guide-edge,
over which the ply turned back by the folder
isbent. This plate is not absolutely necessary,
especially if the spear-shaped followed be used,
but I deem its use highly advantageous in
that it acts to aceurately determine the line of
fold.

The guide-plate may be arranged to recip-
rocate horizontally or torock on anaxis. The
latter arrangement is represented in the draw-
It is mounted on arms 15, fast to a rock-
shaft, 16, which derives its movemeut through
ploper mtermeduues from a cam, 17, on the
rotary shaft 7. The movement of the table or
plate is so timed with respect to the move-
ments of the follower and folder that it re-
mains at rest until the latter devices have
moved forward far enough to bring the hinge
a in advance of the front edge of the plate, at
which time the folder I swings out, down, and
back, so as to fold back the undu ply of the
tube over the edge of the plate as a guide.
Then the three devices—follower, folder, and
guide plate or table—move forward together
in this position until the limit of forward
movement has been reached, when all three
areretracted rapidly to their ouolml pos1t10ns,
leaving the front end of the diamond fold in
the bwht of rotating rollers H, or other de-
vices Whiclr-lnay be used. In order to pre-
serve the diamond fold in shapeafterit hasthus
been quitted by the fold-forming devices and
while it is being drawn through the rolls H, I
make use of deflecting-plates I, which are
curved or bent, as shown, so as to smooth out
and keep flat the diamond fold, and so cause it
to pass without wrinkling to the rolls.

Inasmuch as the follower and folder, in or-
der to advance far cnough to introduce the
front end of the blank between the rolls, must
enter between the rolls, I cut away the rolls
and their supporting-frame at this point, as
shown, so that the follower may advance to
the proper point and the folder may swing up
into place without obstruction while the fol-
lower is at said point.

In order to sever the blank from the tube
any suitable cutting device may be employed.
In this instance I employ a swinging trans-
verse cutter-blade, E, which moves on a cen-
ter, B/, in a circular path, cutting the tube be-
tween the guide-plate G and the stationary
table G/, the latter furnishing the stationary
edge against which the blade E acts. The
movement of the cutter is so timed that it
severs the blank after the follower, folder, and
table have returned, and before the follower

again moves forward far enough to pass the

edge of the stationary table G,

It is not deemed necessary to enter into the
details of the mechanism for actuating the cut-
ter, a cutter-blade arranged and operated to
swing in a circular path for the purpose of
sevennfrbao lengthsbeing an old device, which
I do not (,lzum as of my invention.

The operation of a machine organized as de-
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scribed will be understood readily by refer-
ence to the diagram figures, in which the dot-
ted or broken lines indicate the blank.

In Figs. 3 and 4 the parts are represented
in the position they occupy when about to

commence a forward movement. o

Suppose the parts to be in this position;
with the paper tube passing around the trunk
and between the feed-rolls, with its front end
. aboutreaching to the front end of the follower.

The moment the machine is started the fol-
-Jower (whose forward movement is timed to
be synchronou§ with the feed) and folder,
- which it earries, move forward along with the
tube until the hinge a of the folder comes op-
posite the front edge of the guide-plate G. At
this time the follower continues its movement,
and the guide-plate G starts forward also
with the follower, while the folder-frame re-
mains at rest, consequently causing the folder
to swing quickly down and back to the posi-
tion shown in Figs. 5 and 6, folding the lower
ply over the edge of the plate G- and back flat
against it, thus making the diamond fold.
When the parts once assume this position they
move forward unchanged wntil they have ad-
Vaneed tar enough to insert the front point of
the diamond fold between the rolls H, as in-
dicated in Figs. 7 and 8. As soon as this has
taken place the folder, by a slight independ-
ent forward movement of the folder-frame, is
Swung up into place in the follower, as indi-
cated in Figs. 9 and 10, leaving the blank in
the revolving rolls H with the detlecting-plate
supporting the diamond fold. Then instantly
the parts return again to their original posi-
tions, (indicated in Tigs. 8 and 4,) while the
cutter It descends and severs the blank from
the tube. :

All of the above-deseribed movements are
performed with a precision and rapidity which
do not interfere with the continuons forward
feed of the paper tube. .

As stated in the first part of this specifica-
tion, my invention relates entirel ¥y to mechan-
ism for making the first or diamond fold of a
safehel-bottom paper bag. It may Dbe em-
ployed in conjunetion with any suitable mech-
anism for pasting and folding the second and
final folds of the satchel-bottom.

The blank may be delivered by the rolls
to any subsequent folding mechanism which
may.be employed ; or it may be delivered di-
rect to the said mechanisms withount the inter-
vention of said rolls. I have here shown the
delivery-rolls to indicate sim ply how the blank
is to be delivered from the diamond-fold-form.-
ing devices; and in using the term “ delivery-
rolls” T intend any rolls, whether forming
part of subsequent folding mechanisms or not,
which take from the follower the partly-formed
blank.

Having deseribed my invention, what I
claim, and desire to secure by Letters Pat.
ent, is as follows:

1. In machinery for making satehel-bottom
paper bags, the combination, substantially as
hereinbefore set forth, with a paper-tube-feed-
ing mechanism, of a reciprocatory follower and
a vibratory folder carried by the follower, these
two members being arranged within the paper

_tube from which the bag is to be made, and be-

ing operated in the manner substantially as
described to form the first or diamond fold
while the tube and follower move together.

2. The combination of feeding devices for
continuously feeding forward the paper tube,
the reciprocatory follower having a forward
moveinent synchronous with said feed, and the
vibratory folder carried by said follower and
operating to fold back the ply of the tube
while the tube and follower are moving to-
gether, the combination being and acting sub-
stantially as hereinbefore set forth.

3. The ecombination of the reciprocatory fol-
lower, the vibratory folder carried by said fol-
lower, and the reciprocatory guide piate or ta-
ble, these members heing combined and oper-
ated to move relatively to one another, sub-
stantially in the manner and for the purposes
hereinbefore set forth,

4. In combination with the reciprocatory
follower and the vibratory folder carried by
the same, operating together to form the first
or diamond fold, as described, the delivery-
rolls and the deflecting or gnide plates to sup-
port and guide the diamond fold to the de-
livery-rolls after the folding devices move
back from said rolls, these members being ar-
ranged for joint operation, substantially as
hereinbefore shown and set forth.

5. In a paper-bag machine, the combination
of .a reciprocatory follower, a vibratory folder
carried by the same, mechanism for continu-
ously feeding the paper tube, a cutter for sev-
ering bag-lengths from said tube, and deliv-
ery-rolls, these members being operated to
move relatively to one another, substantially
as hereinbefore shown and set forth.

6. In a paper-bag machine, the combination
of a reciprocatory follower, a vibratory folder
carried by the same, a reciprocatory guide
plate or table, mechanism for continnously
feeding the paper tube, a cutter for severing
bag-lengths from said tube, and delivery-rolls,
these members being operated to move rela-
tively to one another, substantiall y as herein-
before shown and set forth.

7. The method herein deseribed of making
the first or diamond fold of a satchel-bottom
bag, consisting of opening, raising, and lay-
Ing and folding back from a point, and by
means inside of the tubular blank, one of its
plies while said tube is continuously moving.

In testimony whereof I have hereanto sct
my hand,

W. C. CROSS.

Witnesses :
E. A, DIcx,
M. GEORGIIL




