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(Model.)

To all whom 2t may concern :

Be it known that 1, OTis ILVERETT DAVID-
SON, of Nashville, in the county of Davidson
and State of Tennessee, have invented certain

3 new and useful Improvements 1n Paper-Bag
Machines ; and 1 do hereby declare the follow-
ing to be a full, clear, and exact description
“of the same, reference being had to the ac-
companying drawings, forming part of this

10 specification, in which—

Figure 1 1s a top-plan view; Ifigs. 2 and 3,
elevations from opposite sides; Iig. 4, a lon-
eitudinal vertical section taken on the line 1
1, Fig. 15 Ifig. b, a perspective view of the

15 mechanism for forming the longitudinal seam
of the bag; I'ig. 6, a sectional view of the
same, taken on the line 2 2, Iig. 1; I1g. 7, a per-
spective view of the cutting- kmte .;md 1ts con-
nections; Iig. §, a perspective view of a part

20 of the mechanism which forms the bottom of
the bag; Ifig. 9, a perspective view of the
paste - applying devices. Figs. 10, 11, 12, 13,
and 14 represent the bag at v mlous btﬂ %b ot
its development; Fig. L), Q pelbpectwe view

25 of the knife which operates to sever the com-

pleted bag trom the strip of paper; Ifig. 16, a
perspwtwe view of the carrying pla,tes and
final-fold mechanism ; and IFig. 17, a sectional
view, showing the grooved rib_ on the folding-
30 wings and the creasing and smoothing blade
which co-operates with 1t.
Similar letters of reference in the several
figures denote the same parts.
This invention has for its object toimprove
35 the construction and operation of that class of
paper-bag machines which are adapted to form
a bag Wltll a single lengthwise lap or seam
and a Satchel-bottom, in respect, first, to the
~means for applying the paste to the strip for
40 the longitudinal lap or seam ; secondly, to the
mechanism for partly severing the blank {rom
the strip of paper; thirdly, to the means for
operating the folding-wings which form the
longitudinal lap or seam; fourthly, to the
45 means for opening the bottom of the blank,
folding the same, and applying the paste
thereto; fifthly, to the final-fold mechanism ;
sixthly, to the devices forfinally severing the
wmnleted bag, and, lastly, in the coustructlon
so and combination of the various parts of the
mechanism, all as I will now proceed to de-

In the drawings, A represents the main
frame of the machine, constructed of wood or
metal, or both, and of the general form shown. 355

On an extemmn A, of the frame is mounted
a spindle, B, cont.fm:lluﬂ the roll of continu-
ous paper, P, from whmh the bag-blanks are
cut. The qpnnlle 18 provided with adjustable
sleeves or heads b, having conical inner faces 6o
and set-screws b*’, by which to securely hold
them to the spindle. When the roll of paper
is slipped onto the spindle the heads are ad-
justed so that their conical portions enter the
ends of the roll, and the screws are then tight- 65
ened. DBy this means the roll of paper 1s held
securely between the heads, and any longitudi-
nal movement of the roll is prevented. The
ends or journals of the spindle have their
bearings in slotted lugs «, secured to the 7o
extension A’ of the frame, and are adapted to
turn freely therein.

The strip or web of paper passes from the
roll  up over a guide-roll, G, and thence
across a table, D, ander a cross- -bar, I, tothe 75
mechanism b} Whlch the blank 1s immed and
folded, as will be presently explained. OCir-
cular tflanges ¢ ¢ are provided at the ends of
the roll O for the purpose of guiding the strip
of paper pwpelly as it passes into the ma- Bo
chine.

A slot, d, is made in the table D, near one
of 1its S1de edﬂes, and through thls slot pro-
jects a paste-wheel, G, havm? its bearings in a
paste-box, H, &rmnged below the table, as 85
shown. The wheel ¢ isadaptedto rotate within
the paste-boxand dipinto the paste therein, and
its periphery projects slightly above the sur-
face of the table D, and applies a line of paste
along one edge of the paper as 1t passes over gc
it. Lo insure the application of the paste a
bearing-roll, H’/, mounted on a short hinged
shaft, 18 emplo uJ This bearing-roll, When
the mfwhlnu 1s in operation, resrs upon the
paper and presses the latter lightly against g3
the paste-wheel; but when the paper 1S not
running imto the machine the bearing-roll is
swung back out of the way, so as not to come
in contact with the paste-roll. The strip of
paper passing in under the cross-bar K isnext roo
subjected to the action of a cutting-knife, 1.
This knife is of angular form, as qhown in Ifig.,
7, and cuts ’bGEblIlSt the edcre of an inclined

* scribe, N metal plate, K secured to the cross-bar. The
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shank ¢ of the knife extends down and is ar-
ticaulated to the outer end of an arm or lever,
J, pivoted to a cross-shaft, K’, and a spiral
spring, ¢/, connected at opposite ends to the
shank and the rear portion of the lever J, op-
erates to hold the blade of the knife close
against the edge of the plate K and insure a
proper cutting action. A vertical reciprocat-
Ing movement is imparted to the knife at regu-
lar intervals by means of a lateral pin, O/, pro-
jecting from a cam, O, on a shaft, Q, striking
against the under side of the arm J. The cut-
ting-edge of the knife is slotted or broken
away at i 4%, 80 as to leave a projeetion or
point, +°, between the slots, and said point or
projectionisbeveled off or sharpened, as shown.
It results from this construction that when the
knife ascends it co-operates with the metal
plate K to sever a blank from the body of the
strip of paper, except at the points opposite
the slots ¢* 7%, where the paper remains unsev-
ered, and forms a connecting-piece between
the Llank and the paper strip.
opening p, made by the point %, remains open,
and serves as a guide for the insertion of the
knife-blade, which finally severs the connect-
ing-piece, as will be hereinafter explained. A
vertical arm or projection, ¢, is provided at
each end of the cutting-blade I, for the pur-
pose of affording a bearing against the edge
of the table D when the cutting-blade is at its
lowest position. Passing by the catting-blade,
the strip of paper enters between what I term

the ‘‘upper” and ¢“lower” plates, L and 1/, of

the former,and over the folding plates or wings
M M’. Simultaneously with the operation of
the knife I the folding-wings are swung in-
ward, carrying with them the sides of the blank.

The wing M 1s made slightly narrower than
the wing M/, so as to expose the edge of the
side ot the blank which it folds down, (and
which edge, it will be remembered, is the one
to wiiich the paste-wheel has applied the paste, )
and enable the wing M’ to close the edge of
the other side down upon said first-mentioned
edge and cause the edges to unite and form
the longitudinal seam or lap of the bag.

As 1t 1s essential that the side of the blank
operated upon by the wing M should be brought
down first, in order that the other side of the
blank may be closed down upon it to paste the
parts properly together, I provide the wing
M with a pivoted gravitating leaf, m, which,
when the wings are turned inward, drops in
advance of them, and carries with it the pasted

side of the blank, down upon the upper former-

plate, Li, betore the wing M can bring down the
other side of the blank, as will be readily un-
derstood.

Each of the wings M M’ is hinged at its in-
ner edge to a pair of arms, m’ m/, secured to
a short shatt, m? and a spiral spring, m?, oper-
ates to keep the wing normally pressed down
flush with the top surface of the under former-
plate, as shown. Each wing is also provided

The slit or

with which a vertical rack-bar, m® is adapted
to engage. The rack-bars are mounted on
the ends of a cross-bar, m% on an arm or lever,
M?, and slide in guides m’ w7, and they are
kept in engagement with the cogged segment
by a spiral spring, m® as shown. The arm or
lever M* is secured to the rock-shatt K‘, and
an mmtermittent motion is imparted to it by the
cam O on shaft . The latter shaft is geared
by wheels Q' Q* to the main driving-shaft R.

The lifting of the arm or lever M2 by the cam
O causes the vertical rack-bars to operate on
the cogged segments and close down the wings
M M’. When cam O raises the lever M?it also,
by means of a pin, L, lifts the arm J and causes
the knite I to ascend and nearly sever the blank,
as before explained. It will thus be seen that
the operation of the knife and the closing
down of the wings to form the lengthwise
seam or lap of the bag are performed concur-
rently.

The next operation is to so manipulate the

70

75

30

bottom end of the paper tube, formed in the

manner above described, as to form a satchel-
bottom to the ultimate bag. This is accom-
plished by the following mechanism : S is an
oscillating barorframe extending transversely
over the main frame of the machine and piv-
oted at the sides thereof at ss. A cogged
segment, &', 18 formed upon, or otherwise se-
cured to, the bearing portion on one side of the
frame 3, and with said segment cngages a
rack-bar, I, having a slot, 7, at its lower end,
for the accommodation of the shaft , and
having friction-rollers ¢’ t* at the extremities
of said slot, against which a cam, ¢°, on the end
of shatt (Q, is adapted to alternately strike
when saud shaft is rotated.

Mounted upon the top of the frame S, in bear-
Ings s° 8% 1s a metal rod, s°, tothe inner end of
which is secured a metal tongue or blade, s,
and to the outer end a curved operating-arm,
s°. A spring, % coiled about the rod, oper-
ates to keep the metal tongue depressed, as
shown 1n IFig. 8. Also, mounted upon the top
of the frame S, in Dbearings &7 §7, is a sec-
ond rod, s to the inner end of which is se-
cared a griping-arm, s having a point, s,
and to the outer end an operating-arm, s''. A
spring, s'°, coiled about the rou &%, operates to
project the point s of the griping-arm into an
opening or slot, s, in the metal tongue or
blade s*, when the frame Sisoscillated forward.
Conuected to oneof theside arms of the frame
S 1s one end of a pitman, #, its other end being
connected to a crank, #’, on the end of a cross-
shatt, U. A Dbracket, %?, issecured to the mid-
dle ot this cross-shatt, and to said bracket is
pivoted the shank #? of a smoothing and ereas-
ing blade, U’. A spring, «*, coiled about the
shatt U, exerts its tension to rotate the shaft
backward. |

‘When the frame S is in its normal position
the operating-arm s* of the rod s is held ele-
vated by a fixed stop, s'%, secured to the top

near 1ts inner edge with a cogged segment, m*, | of the main frame, and the griping-arm s? is
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alsokept raised while the tongue st hears upon
the end of the stationary part I/ of the upper
former-plate, L, within the bottom end of the
paper tube. Immediately after the side seam
or lap of the tube is completed, and while the
folding-wings are still down upon the body of
the tube, the cam # on shaft Q, striking
against the friction-roller £2 on the bar T. causes
the frame S to be oscillated forward. During
such forward movement the arm s' on rod s°
15 disengaged from the stop $°, thus permit-
ting the spring s to force the point of the
griping-arm s through: the lapped portion of
the paper tube and into the opening s'2 in the
metal tongue, and secure a firm hold on the
paper. The opposite side of the end of the
paper tube being held by the stationary part
I of the upper former-plate, L, it follows that
as the griping-arm and tongue continue to ad-
vance the sides p’ p’of the tube will be opened
out and the ends p? p? will be folded in, asshown
In Kig. 12, Just before the griping-arm and
tongue reach the limit of their forward move-
mentthesmoothingandcreasing blade G’ drops
down upon the portion p® of the folded end of
the tube, which lies npon the end of the up-
per former-plate, and, advancing, smooths or
irons out such portion.. When the smoothin 0-
bladereachesthelimit of its forward movement
Its edge presses the paper tightly against a
groovedrib, i?,on the wings MM/, (shownin Fig.
17,) and forms the crease p® as shownin Fig. 12.
Lugs or flanges «® 4° are formed on the ends
of the blade U/, for the purpose of preventing
the edge of the blade from catehing under the
edges of the folding-wings M M’ as the blade
moves forward.

The blade U’ has two small rearwardly-pro-

Jecting spring-arms, «% «% which are provided

on their under sides, at the ends, with paste-
brushes «" 47, and it also has a third sprin Q-
arm, «’, which carries another brush, «°, that
1s at right angles to the brushes 7 4"

W s a paste-applying device, consisting of
an arm, 20, secured to a rod or shaft, W/, and
having a cross-bar, «’, which is bent up at its
ends to form bearings for a small shaft, w2
This small shaft is preferably covered with
felt or other material that will hold paste, and
to 1t are secured two thin spring-arms, w® w2,
and a coiled spring, w*, to throw said arms
backward. The arms w3 are provided with
brashes «” on the under sides of their outer
ends. The arm w is adapted to work in and
out of a paste-box, W2, filled with paste, and

recelves its motion from a pin, ¢, on the side

of a wheel, Q’, which strikes a crank-arm, 1,
secured to tire end of the shaft W”.

As the smoothing and creasing blade U’
drops down and starts to move forward, the
pin ¢ strikes the crank-arm 0% and causes the
arm ¢« and its attachments to be raised out of
the paste-box and lifted till the felt-covered
shaft w?’ comes in contact with the brushes 7
w4’ of the blade U’ and transfers paste thereto.

One of the spring-arms, w«?, has a laterally-

projecting spur, «?, which, as the arm rises,
strikes a fixed projection, «?, and vibrates the
arms downward, so as to bring the brushes «?
on their ends in contact with the back of the
blade U’ at the points !0 4.
U’ moves forward over the surface of the
paper 1ts brashes «* «* «° apply paste to the
paper at places marked p4, Fig. 12.

-On the back of the wing M’ a folder, Y, is
arranged. This folder has arounded orcurved
back, y, a face-plate, ¥/, and a friction-roller,
y*, and is secured at its inner edge to a pivot
which has its bearings in lugs 4° #° on the
wing M’/. A spring, * coiled about the pivot
and bearing upon the back of the face-plate Y/,

operates to hold the roller and face-plate of

the folder down against the wing.

In the forward movement of the tongue and
griping-arm to open the side portionsof the endl
of the tube, as atoresaid, the tongue strikes the
folder Y andswings it backward on its pivot ;
but when the tongue reaches the extreme limit
of its movement the operating-arm s° on the
outer end of its shaft strikes a stop, s, whieh
separates the tongue from the griping-arm,
releases the portion of the tube previousl \Y
held by said parts, and permits the folder Y
to spring forward and fold down the side flap,
p’s on the line p°, Fig. 12, and over the blade
U7, which latter at this movement is station-
ary and forms a guide for said folding.

As the flap comes down it licks the paste
from the back of the blade U’ and transfers
1t to the places marked pf, IMig. 12, and there-
upon the frame S and its attachments are vi-
brated back by the operation of the devices
before described, thus carrying the blade U,
the tongue, and the griping-arm to their first
positions, but leaving the folder Y clamped
down.

Z Z are two carrying-plates mounted on bent
arms 2 z, that are rigidly secured to an oscil-
lating cross-shaft, 2. The shaft 2’ has 2 cam-
arm, 2% secured to its outer end, and-with said
arm the pin ¢ on the outer side of the wheel
Q" is adapted to engage.

The upper former-plate, L, consists of a
stationary part, I/, and a movable part, I. The
movable part is conuected by a pitman, {3, to
a crank, I, on a cross-shaft, %, and an arm,
15 secured to the end of shaft PP, and with said
arm a pin, %, on the inside of wheel @/ is
adapted at certain times to engage. After

the blade U’ has been raised and the tongue

and griper moved back out of the way, and
while the folder Y is still down upon the side
lap, p’, the pin [" strikes the cam-arm 22 and
throws the carrying-plates Z Z forward into
the position shown in Fig. 4. While this is
being done, or immediately after its accom-
plishment, the pin 7 on the inside of wheel
Q' strikes the arm € and causes the movable
part of the upper former-plate to move for-
ward and carry the end of the tube farther
underthe carrying-plates. The carrying-plates

| remaln stationary while the folding-wings M

5
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M’ are being opened by the operation of
mechanism before described to release the
body of the bag-tube. |

In front of the carrying-plates the mechan.
ism for making the final fold is arranged.
Such mechanism consists of a flap, W3 hinged
to a plate, W+, secured to a shaft, W?, extend-
ing across the machine. The plate W*1s held
in an elevated position by a spring, W¢ ap-
plied to the shaft W3 and assisted by a stop-
arin, W7 .

When the carrying-plates are in their nor-
mal position they are retracted under the
plate W* and hold the flap swung up against
said plate; but when they are moved outward
and backward, as before described, the flap 1s
forced down by a spring, W&, into a vertical
position, and the arm of one of the carrying-
plates, coming in contact with a hook, W, at-
tached to the shaft W5, canses the shaft to be
rotated and the plate W* to be depressed
and held in that position till the carrying-
plates again move forward and inward. Sup-
posing, now, that all but the final fold has been
made, and that the carrying-plates are hold-
ing the bag, at the instant the cam-arm 2° 1s
released from the pin on the outer side of the
wheel Q/ a spring, 2% throws the carrying-
plates quickly forward under the plate WH,

the edges of the carrying-plates forming the.

crease, and the flap W2 operating to lay down
the last fold and cause the paste previously
applied at p* to hold it down. The bag then
enters between the two metal feed-rolls W1°
W1 preparatory to leaving the machine.

It will be remembered that the blank 1s not
completely severed by the operation ot the cut-
ting-knife I, but that a narrow connection still
remains between the blank and the paper strip.
During the carrying forward of the blank, first

by thesliding portion of the upper former-plate, |

next by the carrying-plates, and, finally, by the
feed-rolls just alluded to, this connection be-

tween the Dlank and the paper stripremainsun- |

broken, and material for a new blank is grad-
ually drawn into the machine from the roll I’.
To provide for the final severance of the con-
nection, however, a diamond-shaped knife, X/,
with blunt point X? and sharp edges X7 1s
mounted on the end of a long elastic spring,
X+, secured to a cross-rod, X°. The rod X° has
at one end an arm, X5 which is adapted at
intervals to engage with a pin, X7 on the
wheel /. After the bag with completed bot-
tomn has entered between the feed-rollers and
passed half-way through, or thereabout, the
pin X7 in the wheel @ strikes the arm X°
and causes the knife to be raised, so that its
blunt point will bear with a yielding pressure
against the under side of the paper passing
overit. The point of the knife lies in the path
of the slit or opening p in the connection be-
tween the bag and the blank, and when said
opening reaches it it is pressed by the spring
up through the same, and the sharp inclined

edges X® operate to sever theé connection, and | purpose specified.

the |

thus release the bag completely. The knife
then drops below again, as before. The oper-
ation of the machine is so timed that as the
bag is severed from the paper strip the large
cutting-blade I operates and partially severs
the strip for the succeeding blank. The strip
being fed in by drawing it, instead of pushing
it, as is customary, it is kept smooth and even,
and the blank is cut and presented to the fold-
ing devices every time with accuracy.

The feed-rolls W' Wi are preferably of
metal, and the upper one is idle, while the un-
der one is driven by a gear, Q° on its shaft
meshing with the wheel Q> |

Passing from between the feed-rollers, the
completed bag is carried down an incline, W,
and between two other rolls, W Wi and
finally through a heater or drier, W, and out
of the machine. ,.

The heater or drier is for the purpose of dry-
ing the pasted portions of the bag and pre-
venting their adhering to one another. Iltmay
consist of two steam-heated boxes, W W1,
with a space between them for the passage of
the bags, or of steam-heated rolls, or may be
of other construction, as preferred.

The roll W is driven by a pulley, W', on
its shaft, a belt, W, and pulley W on the
shaft of the roll WU, while the roll W 1s
driven by friction from the roll W,

I claim as my invention—

1. In a paper-bag machine, the combination,
with the paste-wheel, of the co-operating bear-
ing-roll, mounted upon a pivoted shaft and
adapted to be thrown back out of the way,
when desired, so as not to bear npon the paste-

-wheel, substantially as described, tor the pur-

pose specified.

2. In a paper-bag machine, the angular cut-
ting-knife, having the slots at or near its mid-
dle and the perforating- projection between
the slots, substantially as described, for the
purpose specified.

3. In a paper-bag machine, the combination
of means for partially severing the strip of
paper and forming a slit or perforation in the
counecting portion, mechanism for folding and
pasting the sides and bottom of the bag, mech-
anism for feeding the bag and bag-strip for-
ward, and a knife or cutter for entering the
aforesaid slit or perforation in the connecting
portion and effecting the complete severance
of the bag, substantially as described.

4. In apaper-bag machine, thefolding-wings
hinged at their inner edges to pivoted arms, to
which downwardly-acting springs are applied,
and having cogged segments also at their said
edges, in combination with the vertical rack-
bars, their connecting-spring, and the means
for operating them, substantially as described.

5. In a paper-bag machine, the combination,

with the folding-wings, of the gravitating leat

in one of the wings, for carrying down in ad-
vance the flap of the blank to which the paste
is applied, substantially as described, for the
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6. In a paper-bag machine, the combination
with the former and the folding-wings, of a
griper, one or more of whose jaws strike
through the overlapped portions of the tube
and hold such overlapped portions positively
from displacement while the end of the tube
18 being opened and folded, substantially as
described.

7. In a paper-bag machine, the combination
of the vibrating frame, carrying the opening-
tongue and the griping-arm and their respect-
1ve shafts, springs, and operating-levers, with
the stops on theframe for controlling the move-
ments of sald griping-arm and opening-tongue
and the mechanism forimparting motion to said
vibratory frame, substantially as deseribed.

3. In a paper-bag machine, the opening-
tongue, provided with a slot or opening for
the reception of a pin or projection on the grip-
ing-arm, substantially as described.

9. In a paper-bag machine, the combination,
with the vibrating frame, which earries the
griping-arm and its connections, of a stop on
the main frame for holding the griping-arm
elevated while the blank is being formed into
a tube, substantially as described.

10. In a paper-bag machine, the final-fold
mechanism, consisting of the vibratory carry-
ing-plates 7 Z, the plate W#, spring-tflap W&,
shaft W?, withits spring and stop, and the hook
W3, for connecting the shaft W to the arm of
one of the carrying-plates, substantially as de-
scribed. |

11. In a paper-bag machine, the combina-
tion of the former, the folding-wings, and the

~smoothing and creasing blade, which smooths
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down the first side flap of the bottom and
creases 1t by pressing it against the grooved
rib /* on the folding-wings, substantially as
described. |

12. In a paper-bag machine, the smoothing
and creasing blade, provided with lugs at its
ends, which permit 1t to ride past the edges
of the wings without engaging therewith, sub-
stantially as described. |
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13. In a paper-bag machine, the smoothing
and creasing blade, provided with the spring-
arms u° «% 4% carrying the brushes «7 %7 and
w’, In combination with a device for applying
paste to said brushes, substantially as de- zo
scribed. | |

14. In a paper-bag machine, the smoothing
and creasing blade and its brushes, and mech-
anism for imparting to them a forward move-
ment when down, whereby the one side flap
of the bottom of the bag is smoothed and
creased while paste i1s being applied to the
other side flap, substantially as deseribed.

10. In a paper-bag machine, the combina-
tion, with the smoothing and creasing blade
and 1tS paste-brushes, of the felt-covered shaft
w*, of the intermittently-operating paste-ap-
plying device W, for transferring paste to the
said brushes, substantially as described.

16. In a paper-bag machine, the combina-
tion of the smoothing and creasing blade and
the spring brush-arms w3 w? of the paste-ap-
plying device, operated as described, for trans-
ferring paste to the back of said.smoothing
and creasing blade, substantially as described,
for the purpose specitied.

17. In a paper-bag machine, the knife for
entirely severing the completed bag from the
paper strip, having a blunt point and sharp
inclined cutting-edges, and adapted to co-op- 7g
erate with the slit or puncture in the paper,
substantially as deseribed.

18. In a paper-bag machine, the knife-bar
forentirely severing the completed bag, mount-
ed upon a spring which holds its blunt point 8o
with slight pressure against the under side
of the paper unftil the slit in the paper is
reached,and then projectsthe knife up through
sald slit and severs the bag from the strip,
substantially as desecribed.

OTIS EVERETT DAVIDSON.

Witnesses :
JAs., H. LANG,
Wi, A. BLACKSTOCK.
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