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HERBERT E. WESTERVELT, OF SOUTII BEND. INDTANA.

PAPER-BAG MACHINE.

SPECIFICATION forming part of Letters Patent No. 661,330, dated November 6, 1900,
Application filed August 19,1899, Serial No. 727,788, (No model.)

1o all whom it may conceri:

Be it known that I, HERBERT E. WESTER-
VELT, a citizen of the United States, residing
at South Bend, in the county of St. Joseph
and State of Indiana, have invented a certain
new and useful Improvement in Paper-Bag
Machines, (Case No. 1,) of which the following

18 a full, elear, concise, and exactdescription.

My invention relates to a paper-bag ma-
chine, and more particularly to that portion
of the machine which forms the ‘‘diamond

fold” in bellows - folded paper tubing, the

formation of this well-known fold being the
principal step in the manufacture of square
satchel-bottomed paper bags.

In a prior patent granted to me March 28,
1899, No. 621,881, I have disclosed an expan-

sible defining - plate which is adapted to be
entered in its contracted position between
the plies of the folded paper tubing and then
expanded and given arearward circular sweep
to fold the paperinto the required form. In
the machine of said prior patent the folding-
plate was assisted by a lower defining-plate
at all times contained within the bag-blank.
The upper or expansible defining - plate
formed the fold in the upper ply of the tub-
ing, while the lower plate defined the creases
in the lower ply. '

My presentinvention contemplates the use
of & sweeping expansible folding or defining
plate; but I have now obviated the necessity
of the inner defining- plate which was con-
talned within the tubing. T have further
provided improved mechanism for operating
the defining-plate and employ auxiliary grip-
pers upon the folding-bed (which is prefer-

ably ceylindrical) which attack the lower ply

of the tubing from the outside, holding it
down to the folding-bed and defin ing the re-
quired creases therein. |

A further feature of my invention consists
of a carriage whereon a plurality of defining-
plates are mounted, said carriage beingadapt-
ed to be rotated to give the required rearward
sweep to the defining-plates and to bring one
plate after another into position to engage
the tubing, so that no time will be lost, one

plate being brought into the proper initial |

position with respect to one section of tubing

shown in Fig. 2.

invention.
defining - plate in its contracted position in
the act of withdrawing from the completed

or bag-blank while another plate is forming
the fold upon a preceding bag-blank.

Still another feature consists in the provi-
sion of means whereby bags of ditferent sizes
may be manufactured by the one machine
without the necessity of interchanging or re-
adjusting many of the operating parts.

I will desceribe my invention more particu-
larly by reference to the accompanyin g draw-

1ngs, wherein—

Figure 1 is a vertical sectional elevation of
a portion of a paper-bag machine containing
the improvements of my invention, some of
the parts being broken away and some well-

known parts being omitted entirely, so that

the salient features of my invention may not
be obscured. Fig. 2 is a plan view of the

defining-plates, together with the carriage

whereon they are mounted and the mechan-
ism for expanding and contracting the same.
f'ig. 3 is an end elevation of the mechanism
Fig. 4is a plan view show-
Ing a single defining-plate consisting of two
coacting members in the act of engaging the
upper ply of a bellows-folded tubular bag-
blank preparatory to the formation of the
diamond fold. Figs. 5, 6, and 7 are perspec-
tive views indicating somewhat diagrammat-
Ically the successive steps of the operation
of forming the diamond fold in a section of
bellows-folded tubing in accordance with my
Fig. 8is a plan view showing the

diamond-folded bag-blank, this figure being
a continuation of the series [igs. 5, 6, and 7,
the eylindrical folding being here indicated
as developed into a plane. Fig. 9 is a verti-
cal sectional view of the rotary eylindrical
folding - bed illustrating the mechanism for
operating a pair of side grippers which hold
the lower ply of the tubing and assist in de-
fining certain creases therein. Fig. 10 is a
detail view of one of theside grippers of Fig.
d, showing its open and elevated position.
Fig, 11 is a detail view in sectional elevation,
similar to Fig. 1, showing the parts in an al-
ternative position. Iigs. 12 and 13 are detail
views of portions of the mechanism herein-
after to be explained; and [Fig. 14 isa similar
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view to that of Fig. 1, showing the striking-
fingers and their oper at,mﬂ' mechanism in DO-

Smen upon the baU'-maehme,eome portions of

said machine being omitted the more clearly
to illustrate eertein other features thereof.

Corresponding parts are indicated by the

~ same letters of reference wherever shown

IO

| ‘ferring first to Figs. 5, 6, 7, and 8.
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25

30

throughout the several figures. |

I will first briefly desel'ibe the successive
steps of the operation of forming the bellows-
folded tubing intodiamond-folded bag-blanks

in accordance with my invention, together

with the various instrumentalities which di-
rectly operate on the tubing to produce this
result, after which I will proceed to explain

more in detail the mechanism which I bave

devised for operating said instrumentalities.

The machine can best be understood by re-
The bel-
lows-folded tubular bag-blank a, which 1s

formed from a roll of paper by means well |

known in the art, is fed through the machine

onto the rotary cylindrical folding - bed b,

whereon the forward end of the blank is at-

tacked by the folding mechanism of my in-

vention. The folding bed or cylinder b is
armed with side grippers ce, which are adapt-

ed to engage the lower ply of the tubular

blank from thesides, entering the bellows fold
between the upper and lower ply and serv-

ing to assist in defining certain creases of the

.dmmond fold while holdmﬂ' the lower ply
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fining - plate within the mouth of the bag-

tightly down to the surface “of the ¢ylinder.
The cvlinder is further armed with a front
or center gripper d, which is adapted to en-

cage the lower forward edge of the open

mouth of the bag-blank as the latter 18 ad-
vanced, holding this part of the blank down
to the surface of the cylinder and coact-
ing with the side grippers to define the
creases which are presently to be formed in
the lower ply. -

The expenmble foldmfr or defining plate,
which is formed by tWO I‘E‘OlplOC&lhT-dCtll‘]g
flat arms or members ¢ e,is moved into posi-
tion to be automatically entered between the
folds of the upper ply of the bellows blank
as the latter is fed forward onto the cylinder
b, and after having been expanded within
the upper ply of the blank the plate is given
a rearward circular sweep about its lower
edge as an axis tofold the paper. Thecreases
in the apper ply of the bag-blank incident to
a diamond-folded b{w-bom‘,om are thus de-
fined by the outfer edges of the e‘(panded fold-
ing-plate, the primary cross-crease «' being
formed by the lower edge of the pla,te whleh
presses against the surface of the eylindrieal
folding- bed b and forms the axis about which
the pla,te Iemtee in .making ifs rearward
sweep.

Just before 1he entty of the expansible de-

blank the side gripperscc are entered in the
bellows fold of the blank and simultaneously

given adownward movement toward thesur- |

face of the cylinder, thus acting fo el-emp‘--

down the lower piy of the blank: The for-
ward edges of the side grippers are given an
oblique p081t.10n at an mwle of eubemntmlly

| forty-five degrees with the longitudinal edge

of the beﬂ'-blenk and coacting Wlbh the f:ent

which are formed in the 10mer ply of the
blank incident to the diamond fold. Justas

the expansible defining-plate is begmmnﬂ' its

rearward sweep a pair of str 1k111u‘-ﬁnﬂelsff
are engaged suddenly with the inner edges
of the bellows fold at the mouth of the on-
coming bag-blank, giving these edges an out-

ward push tostar t Lhe for ma,tlon of the creases

a? a? which are formed at right angles with
the inner longitudinal bellows crease and
which are to constitute the opposite edges of
the square bag-bottom when the bag is com-
pleted.

To keep the mouth of the fm ward end of

the bag-blank open as it advances onto the
eylmdel
upon its end a pair of distending-fingers g’ ¢,

is provided within the tubmq, moving for-

ward as the bag-blank advances onto the eyl-
inder and ldter‘ moving rearwardly again, so
as to be out of the way when the rear end of
the bag is cut off. -~ I provide an auxiliary
tongue g"’*, which is adapted to engage the
upper edge of the open mouth of the oncom-
ing bag- blank as the tongue ¢ recedes, said
aumlmry tongue serving to hold the mouth
of the bag open at t,he time the contracted
members of the defining-plates are inserted

‘between the folds of the upper nly thereof—

that is to say, the inner recipr 0(*&L1ne tongune,
with its dmtendmmﬁnt‘rem g' ¢g', opens “the
mouth of the baﬂ* ellf‘eletltly to allow the
tongue g* to enter whereupon as the tongue
q recedes the upper edge of the bau‘-blanl{ 1S
transferred from its dletendmu ﬁn”‘er g to
the tongue g%, which in turn tr {Lnefere the up-
per ply of the bag-blank to the defining-plate.
As soon as the deﬁmnﬂ plate is well within
the mouth of the baﬂ‘ blank the finger 1is
quickly WlbhdchWll and returned to 1te1111tlal

- position.

The successive steps of the oper ation above
described will be understood upon a brief ex-
planation of Figs.5,6,7,and S.
the bag-blank a edvencnw on the eyhndel D.
The tongue g has just transferred the upper

edge of the open mouth of the bag - blank
to the tongue ¢* and is receding, so as to be
out of the way when the tuhmﬂ* is cut off to

form the tubular section or ‘individual bag-

blank. This view also illustrates the front
aripper d lifted and about to engage the lower

dﬂfe of the mouth of the bag- blank and the
contracted members e e of ‘rhe deﬁmnlr-plate

are shown in position to enter the mouth of

‘the oncoming blank, between the folds of the

upper ply theleof Fw Gillastrates the next
step. The members ¢e, which constitute the
deﬁmnmplftte have entered the mout:h of the

| gripper d serve to define the anﬂ‘ulm creases
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blank and have been expanded therein, the ¥ I have shown in Fig. 12, however; a recipro-

front and side grippers having engaged with
thelowerplyotf theblank. Thedefining-plate
1s beginning its rearward circular sweep, and
the striking-fingers 7 f are shown in the act
of advancing upon the inner edges of the bel-
lows crease to push them outward and start
the formation of the cereasesa’ a’. Fig. 6 also
shows a depressing-plate [?, which is engaged

with the top of the bag-blank, erosswise there- |

of, over all the plies of the bellows fold.
This depressing-plate * performs the function
of holding down the upper ply atthe time the
defining - plate is expanding, thus insaring
the expansion of the defining-plate within the

upper bellows fold immediately below the up-

per ply and above the tucks. It also coacts
in & measure with the defining-plate and as-
sists in preventing wrinkles in the primary
cross-crease which is formed at theedge there-
of. Iig.7showsthedefining-plate in the act
of completing its rearward sweep, the dia-
mond fold having been formerd as before de-
scribed, the creases of the upper ply being
formed by the defining-plate and the creases
in the lower ply being defined and formed by
the side grippers ¢ ¢ and the front gripper d.

The defining-plate is now ready to be with-

drawn from the diamond fold, and in Fig. 8
the defining-plate isillustrated as being with-
drawn 1n its contracted position. Fig. 8 also
illustrates the front and side grippers re-
moved from engagement with the lower ply
of the bag-blank. The diamond-folded bag-
blank 18 now ready to be passed through the
pasting and final flap - folding mechanism.
These last steps of the operation after the
diamond fold has been completed are well
known in the artand need not be particularly
described. Having now set forth the succes-
sive steps 1n the operation of forming the
diamond fold, together with the various in-
strumentalities which directly engage the
bag-blank to produce this result, I will now
proceed to deseribe the mechanism by which
the movements of the several parts may be
produced.

The mechanism for forming a strip of pa-
per into bellows-folded tubing and the mech-
anism for feeding the tubing forward onto

‘the eylindrical folding-bed and for cutting

off sections of the tubing as bag-blanks is
well known in the art and will not be de-
seribed. 1 have omitted from the drawings
as many of the old and well-known parts of
the paper-bag machine as possible to avoid
uselessly obscuring the drawings with a mul-
tiplicity of unimportant details, retaining,
however, enough to show clearly the appli-
cation of my invention.

T'he mechanism for working the tongue ¢
has been omitted in Fig. 1 and is shown in
detail 1n Kig. 12. Sueh tongues have here-
tofore been l{nown in the art, and any de-

sired machinery inay beemployed to produce !

|

cating block or cross-head h, whereon the
tongae is mouanted, which is adapted toslide
to and fro upon a suitable bed at the rear of
the machine. Lever mechanism is connected
with the sliding block for moving the same,
said lever mechanism being actuated by a
rotating cam 2, which is adapted to engage a.
cam-roller 2%, carried by an actuating-lever
7', said actuating-lever being connected by
the intermediate lever mechanism with the

i sliding block or L109%~hedd

The aumhmy tongue ¢°1is m{)unfed upon a
rocking shaft ¢, (th}WH at the top in Fig. 1,)

whereby it may he swung to and fro, as in- |

dicated by the dotted lines. A rotating cam-
plate k is carried by one of the shafts &' of
the machine and is adapted to cause the
tongue ¢* to be swung to and fro at the

i proper times, a connecting-rod ¢°, which car-

ries a cam-roller %£* engaged by the cam-
plate %, being connected with an operating-
lever attached to the shatt. The auxiliary
tongue ¢* is shown in dotted lines in two al-
ternative positions. It occupies the position
¢** when transferring the tubular bag-blank
to the defining-plate and occupies the posi-

tion ¢* when the bag-blank is being trans-

ferred to it from the distending-fingers ¢’ of
the reciprocating tongue ¢. As shown in
full lines in Fig. 1, it has reached the for-

70

75

30

85'

00

95

ward end of its journey after having trans-

ferred the bag-blank tothe defining-plate and
is on the point of returning by a quick move-
ment to the position ¢*7, so that it will be out
of the way when the carriage of the defining-
plate is making its rearward sweep and to
receive the next bag-blank.

It will be noted that of the pair of feeding-
rollers [ ', which carry the bellows-folding
tubing onto the cylinder b, the upper roller
[ is mutilated, having a portion of its periph-
ery cut away, so that it will engage the strip
of paper tubing during a portion only of its
revolution. This mutilationof the roll per-
mits the tubing to be opened out or expanded
ready for the insertion of the defining-plate.
Mounted upon an oscillating shaft lmmedl«-
ately in front of roll [ is the depreﬁsing-pmte
[’, which is actuated by means of suitable
cams [*, carried upon the shaft of said roll /,
and springs. (Not shown in the drawings.)

The speed at which the paper is fed for-
ward 1s preferably less than the surface speed
of the eylinder., 'T'his permits various lengths
of bags to be made on the one machine with-
out changing oradjusting the eylinder or the
speed thereof, the slower speed of the feed-
rollers acting to hold the paper tabing back
while each section or bag-blank 1s carried
swiftly forward by the rotary cylinder.

‘The operation of the side grippers ¢ ¢ will
be clearly nnderstood upon an inspection of
Figs. 8, 9, and 10. Hach gripperis mounted
upon a shaft ¢, which is adapted to be ro-

therequired reciprocating movement thereof, | tated in screw-threaded bearings ¢ ¢?, mount-
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ed in the cylinder, and cross-lever meeh&msm ’f2 and the cam m is mounted upon a suit-

is provided which connects the pair of grip-
pers and causes them to act reciprocally. A
cam-roller ¢? is carried by a lever mounted
upon the shaft of one of the grippers and is

adapted as the eylinder rotates to engage a -
~cam c¢*, stationarily mounted upon the frame |

of the machme T'his cam is shown in_cross-
section in Fig. 9 and is indicated dlawlam-
matically by dotted linesin KFig. 8. The cam
18 also shown in dotted linesin Flj-}‘-‘ 1, where-
in it may be seen that the cam-roller will be
pushed to one side, as shown in Fig. 9, dur-

‘Ing about one-sixth of the revolution of the

eylmder——-—that 18, from the time the bag-blank

- 18 fed onto the cylinder until the dmmoud
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fold has been completed. When the cam-
roller ¢® isin its normal position, as indicated
in Figs. 8 and 10, the grippers will occupy
positionsout of the path of the bag-blank and
will be slightly elevated above the surface of
the cylinder, owing to the Smew-threaded
bearings.

I h.a,ve shown but a single pair of grippers,

‘but it should be under‘btood that in the ma-

chine illustrated in Fig. 1 three such pairs of
grippersare provided at eqnidistant intervals
around the periphery of the eylinder—that is
to say, the cylinder is so large that in order
to save time three sets of gripping devices for

attacking the lower ply of an oncoming bag-

blank are provided.

The front gripper d is sunply a little flat
finger mounted upon a rocking shaftd’, which
is adapted to be operated by a cam-lever g
A cam d? stationarily mounted upon the
frame of the machine, is adapted to be en-
gaged by the cam- lever d? of each front grip-
per. This cam d?is shown in Fig. 1 and is
of such length that the front gripper is caused

to engage the front edge of the lower ply of |

the bag-blank during the same time that the
bellows folds thereof are en gaged by the side

'wrlppers—that 18, during the time that the

diamond fold is bemg formed It is to be
understood that three of these front grippers
are provided upon the cylinder b, correspond-
1ng to the three sets of side grippers.
Referring now to- Figs. 6, 13, and 14, I will
describe the means for ea,using the striker-
fingers f f to perform their funection.

the inner edﬂ'es of the bellows folds or creases
outward just as the defining-plate is begin-
ning its rearward circular sweep and serve
to stmt the paper in a direction to form the
The striker - fingers f° f are
mounted to move longitudinally in a bearing-
block 7" and are connected with an oper a,tmtr-

lever f*, pivoted at f® to the frame of the ma-

chine. A spring f* tends to move the ﬁngers
in a direction to strike the paper—that is, in
a rearward direction—and a cam m is pro-
vided for controlling this striking movement.
The cam m is engaged by a cam-roller m/,

These
striker-fingers, it will be remembered, push

|-

ably-driven shaft m?

Turning now to the mechanism for operat-
ing the defining-plates, the expansion of the
same will be readﬂy understood by reference

70

to Figs. 2, 3, and 4. The members ¢ ¢ of the

defining-plate are pivoted at e’ ¢’
nected together by a cross-lever ¢?, which

causes them to act reciprocally. A toothed

wheel e®.is carried by one of the members of

and are con-

75

each defining-plate, which is adapted to be

engaged by a segmental rack el pivoted at
¢ to the framework of the carriage n. The
carriage is formed with trunmons n' n' atits

30

ends, which are carried by the arms 0 o, where- -

by the carriage may be rotated or turned end

for end upon i1ts trunnions. The trunnions
are hollow, and reciprocating rods or pins PP
are mounted to be moved longitudinally with-

inthe boresthereof. Each rod pisconnected

with one of the segmental racks e¢*e! for rock- -

ing the same upon its pivot, so that as the

| rods are moved to and fro within the bores

of the hollow trunnions the defining-plates

associated with the said rods through the me-
dium of the toothed wheels ¢* and &:eﬂmental

racks et will be expanded or contracted ac-
eordmn"ly assaid rods move outorin. Springs
p' p" are provided upon the carriage n, which
tend to maintain the defining- plates in a con-

tracted position—that is, with the pins p p

plotrudlnﬂ‘ from the end% of the trunnions

n' n'—and when the pins are pushed in until

they are substantially flush with the ends of

| the trunnions the defining-plates will be ex-

panded. Cam-rollers p*® p* are provided in
the ends of the pins p p for engaging certain
cam - grooves, hereinafter to be desel 1bed,
whereby the deﬁmn plateb may be. eipanded
and contracted.

In order to cause the defining-plate to 0C¢-

cupy its proper angular positions and to make
1ts rearward cu*cula,r sweep, the carriage n,
upon which the two sets of defining- plate
members are mounted, is caused to rotate
upon 1its trunnions, and the trunnions are

Q0

05

I1CC

(05

110

themselves moved around in the path indi- -

cated by the dotted line z in Figs. 1 and 11,
an arrow serving to indicate the direction ot
such motion. Cam-rollers n?n?are provided
upon the projecting ends of the trunnions »n’
n' of the carriage, said cam -rollers being
adapted to travel upon the peripheries of
cams ' ', formed upon the plates » r, which

| are stationarily mounted upon the frame of

the machine. Cam-grooves ¢ g are cut in the
plates » r, into which the extremities of the
pins p p-are adapted to be forced during a
portion of their journey, permitting the de-
fining-plates to be contracted at such times,
while during the remamdm of the journey

the cam-rollers p* p* in the ends of the pins

115

120

125

simply ride upon the surface of the cam-

plates r o, thus maintaining the defining-
plates expanded The cam -grooves are of

which is connected with the operatmg—lever 1 such length and position that the defining-

130
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~parting from the spirit of my invention,

661,330 RTINS

plates are maintained expanded during the 1 1 do

formation of the diamond fold and contricted
when they are removed from the fold aud
until they have been entered in the mouth of
the next bag-blank to be folded. The arms
0 0, which directly support the carriage n, are
pivoted at their ends to cam-levers o o', the
opposite ends of which cam-levers are pivoted
at 0 0° to the framework of the machine.
Cam-rollers 0® 0® are carried Ly the levers o',
sald rollers being engaged by rotating cam-
plates 0%, which are mounted upon the shaft o,
Springs 0 connect the levers ¢’ with rigid por-
tlons of the frame and serve to maintain {he
rollers o®in operative engagement with their
respective cam-plates. o

The carriage n is formed with projecting
arms n° 7, which have jaws ntat formed u pon
the ends thereof, said jaws being adapted to
be engaged by transverse pins s s, carried by
the cylinder b. 1In Fig. 1 one of the pins g is
shown at the beginning of its engagement,
with the jaw formed at one of the ends of the

arm 72°, and in Fig. 11 the pin is shown as it

I8 just breaking its engagement with said jaw.
It will be nnderstood, then, that as the cylin-
der rotates the pins s s, carried thereby, en-
gage the extensions or arms 73 of the carriage
7 and cause the same to turn upon its trun-
nions. There is, however, a certain arc
through which the carriage cannot be turned
merely by the action of the eylinder—that is
Lo say, from a position similar to that shown
in Fig. 11 to a position similar to that shown
In Fig. 1 the carriage must be rotated by other
means. Suchmeansare provided in the shape
of the wheels { , which are mounted at one
end of the carriage and which are adapted
to be engaged by cam-plates ¢ ¢, carried by
the rotary c¢ylinder b. Further, a projecting
arm % 18 mounted upon the frame of the ma-
chine, having the extremity thereof formed
with an inclined surface, whereon the ex-
tremity of the arm =® is adapted
causing that end of the carriage to be ele-
vated as the other end is pushed on by the
movement of the eylinder. The rotation of
the carriage upon its trunnions is thus ge-
complished partly by the cams #, which en-
gage the wheels ¢ of the carriage, next by the
engagement of the extremity of the arm 23
with the inelined surface of the arm 1, and
then by the operation of the pins s S, which
engage the jaws n' of the carriage. The
whole mechanism thus coacts to give the de-
fining - plates their proper rearward sweep,
and the relation of the cam-grooves q ¢, which
cause the expansion and contraction of the
blades or members of the defining-plates, is
such that the said defining-plates will be ex-
panded and contracted at the proper time, as
has been explained. |

It will be evident to those skilled in the art
that many modifications can be made in the
structure shown in the drawings without de-

to slide,

not, therefore, desire to be understood
as Iimiting myself to the precise construction
set forth; but, |

Having thus described one embodiment of
my invention,I elaim as new, and desire to se-
cure by Letters Patent, the following:

L. Ina paper-bag machine, the combination

with a folding-bed for receiving the bag-
blank, of an expansible defining-plate com-
prising blades e e adapted to be inserted with-
in the bag-blank to define the primary cross-
crease and form the dinmond fold, means for
expanding and moving the derining-plate to
fold the upper ply of the blank back upon
itself, a gripper d disposed in advance of the
bag-blank, adapted to engage the forward
edge of the lower ply of the bag-blank and
hold it down to the folding-bed while the up-
per ply is being folded back, and means for
operating said gripper, substantially as set
forth. |

2. Inapaper-bag machine, the combination
with a folding-bed for receiving a bellows-
tolded bag-blank, of an expansible defining-
plate adapted to be entered between the plies
of the bag-blank when contracted, means for
expanding and moving the plate to fold the
upper ply of the blank back upon itself, arip-
pers c ¢ adapted to engage the lower ply of
the blank to hold it down to the folding-bed
and define the creases made in the lower ply
while the upper ply is being folded back by
the defining-plate, and means for operating
sald grippers, substantially as set forth.

3. Inapaper-bagmachine, the combination
with a folding-bed for receiving a bellows-
folded tubular bag-blank, of an expansible
defining-plate consisting of two reciprocally-
acting blades or members ¢ e, means for en-
tering the contracted defining-plate between
the plies of the bag-blank, means for expand-
ing and moving the defining-plate to fold the
upper ply back upon itself, a front gripper d
adapted to engage the central portion of the
edge of the lower ply and hold the same down
to the folding-bed, side grippers ¢ ¢ adapted
to be entered at the sides of the blank in the
bellows fold thereof, to hold the lower ply
down to the folding-bed, said front and side
grippers coacting to define the creases of the
lower ply when the upper ply is folded over
whereby a diamond - folded bag-bottom is
formed, and means for operating said grip-
pers, substantially as set forth.

4. Ina paper-bag machine, the combination
with a folding-bed for receiving a tubular
bag-blank, of a reciprocating tongue g with-

i in the blank, adapted to open the mouth

thereof, an auxiliary tongue ¢* adapted to be
inserted from the outside into the mouth of
the tubular blank to hold the mouth of said
blank open as the tongue ¢ recedes, means
for carrying the tongue ¢* forward as the bag-

blank advances, whereby the open mouth of

the tube is carried forward farther than can

and | be done by tongue ¢, a folding-plate adapted
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to be’inserted in the mouth of the blank, said |

tonglie ¢” being adapted to transfer the open

~blank to the folding-plate, and means for op--
“erating the folding-plate, whereby a bag-bot-

tom is formed, as set forth. |
5. Inapaper-bag machine,thecombination

‘with means for feeding a tubular bag-blank,

of a rotary eylindrical folding-bed adapted to
receive the bag-Dblank, folding mechanism
adapted to attack the blank upon the bed

and fold the same, a pair of feed-rollers 17|

adapted to carry the paper tubing forward
onto the folding-bed, one of said feed-rollers
being mutilared, having a portion of its pe-
riphery cut away, whereby the mouth of the
bag-blank is permitted to expand asit reaches

the cylindrical folding-bed, and means for

driving the cylindrical bed and the feed-roll-
ers, the surface speed of the mutilated feed-
roller being less than the surface speed of

“the eylindrical bed, whereby tube sections or

blanks of different lengths may be manipu-
lated upon the one cylinder, as set forth.

6. Inapaper-bagmachine, the combination
with means for feeding or advancing a bel-
lows-folded tubular bag-blank, of a folding-
bed adapted to receive the bag-blanks one
after another as they are fed onto the same
end foremost, a rotary carriage n, a plurality
of expansible folding-plates mounted upon

- said carriage and adapted to attack the on-

35

. 4°

coming blanks to fold the same, means for
expanding and contracting the folding-plates,
and means for rotating the carriage to bring
each folding-plate successively into position
to attack the advancing. blanks, as set forth.

7. Inapaper-bag machine, the combination
with means for feeding or advancing a bel-

Jows-folded tubular bag-blank, of a rotary

cylindrical folding-bed for receiving the bag-
blanks one after another as they are fed onto

the same end foremost, a carriage n and &a
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plurality of expansible folding or defining:

plates projecting radially therefrom adapted
when contracted to be inserted within the
mouths of the advancing bag-blanks, means
for expanding and confracting the folding-
plates, a pivotal mounting for the carriage,
whereon the same may be rotated to bring
one folding-plate after another in position to

“attack the advancing bag-blanks, and pins

or projections son thec¢ylindrical folding-bed
for engaging projecting parts of the carriage,
whereby, as the ¢ylinder turns, the carriage
will be rotated or given a rearward sweep,
substantially as and for the purpose setforth.

8. Inapaper-bagmachine, thecombination

with a folding-bed for receiving a bag-blank,

of a reciprocating tongue g, and means for

moving the same to and fro within the blank,
said tongue being adapted to open the mouth |
of the blank, an auxiliary tongue g* adapted .
to be inserted into the mouth of the tubu-
lar blank and to carry the same forward as |
the tongue g recedes during the further ad-

mouth of the tubular bag-blank iscarried for-
ward farther than can be done by the inner

tongue ¢, a rotatable carriage n and a plural--

ity of defining-plates carried thereby, adapt-
ed to attack the bag-blanks, means for ex-
panding and contracting the defining-plates,
and means for rotating said carriage to bring
one defining-plate after another into position
to attack the advancing bag-blanks, substan-

“tially as set forth.

9. Ina paper-bag machine, the combination
with a rotary cylindrical folding-bed for re-

ceiving a bag-blank, of an expansible defin-
ing-plate adapted when contracted to be en-

tered bLetween the plies of the blank, means
for expanding the defining-plate and for giv-
ing the same a rearward sweep upon its lower
edge as an axis to form Lhe primary cross-
crease and to fold the upper ply of the blank

‘back against itself, grippers carried by the

cylindrical fulding-bed for holding the lower
ply of the blank dewn to the folding-bed and

for defining the creases formed in the lower’

ply when the upper ply is folded back, and
striking-fingers f f, adapted to enter the open
mouth of the blank as the defining-plate is
beginning its rearward sweep, and to push

the inner edges of the bellows fold outwardly
to start the formation of longitudinal ereases
a® a? in the diamond fold, substantially as de-
‘seribed. | | - |

10. In a paper-bag machine, the combina-
tion with a folding-bed adapted to receive a

“tubular bag-blank, of a reciprocating tongue
‘and means for moving the same to and fro

within the blank, said tongue having distend-

ing-fingers upon the end thereof for opening

the mouth of the bag-blank, an expansible de-

fining-plate formed of two reciprocally-acting
bladesor mewmnbers adapted to be entered with-
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in the mouth of the bag-blank as the sameis

held opened by the distending-fingers of the

tongue, means for expanding the defining-
plate within the tubular bag-blank and for

down against the folding-bed, to form the pri-
mary eross-crease, means for giving the defin-

11O

pressing the lower edge of the expanded plate

ing - plate a rearward sweep about the said

| lower edge as an axis, whereby the upper ply

of the blank is folded back upon itself, means
for simultaneously holding thelower ply down
to the folding-bed, and means for contracting

and withdrawing the defining-plate from the

completed fold, as set forth.

11. In a paper-bag machine, the combina-
tion with a folding-bed adapted to receive a

tubular bag-blank, of an explansible defin-

ing-plate formed of two reciprocally-acting

blades or mewmbers adapted to be entered
within the mouth of theadvancing bag-blank, -
means for expanding the defining-plate with-
in the bag-blank and for pressing the lower
edgeof theexpanded plate against the folding-

bed, to form the primary cross-crease, a de-
pressing-plate adapted to engage over all the
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vance of the bag-blank, whereby the open | plies of the tubing to hold the same down to
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the eylinder at the time the defining-plate is
expanded, said depressing-plate being thus
adapted to assist in preventing wrinkles in

the primary cross-crease, means for giving

the defining-plate a rearward sweep about its
lower edge, as an axis, whereby the upper ply
of the bag-blank is folded back upon itself,
means for simultaneously holding the lower
ply down to the folding-bed and defining the
angular creases incident to a diamond fold,
and means for contracting and withdrawing
the defining-plate from the completed fold,
substantially as set forth.

12. In a paper-bag machine, the combina-
tion with a folding-bed for receiving the bag-
blank, of an exransible defining-plate adapt-
ed when contracted to be entered between the
plies of the blank and engage the same with
the folding-bed, means for expanding and
moving the plate about its lower edge as an
axis, to fold the upper ply of the blank back
upon itself and form the primary cross-crease,
a gripper « disposed in advance of the bag-
blank, adapted to engage the forward edge

of the lower ply of the bag-blank and hold it

' down to the folding-bed while the "u.'p.per ply
Is being folded back, and means for operat-

ing said gripper, substantially as set forth.
18. In a paper-bag machine, the combina-

tion with a folding-bed for receiving a bag-

blank, of an expansible defining-plate adapt-

ed when contracted to be entered between

the plies of the blank and engage the same
with the folding-bed, means for expanding and
moving the plate about its lower edge as an
axis, to fold the upper ply of the blank back
uapon itself and form the primary cross-crease,
grippers ¢ ¢ adapted to engage the lower ply
of the blank to hold it down to the folding-
bed and define the creases made in the lower
ply while the upper ply is being folded back
by the defining-plate, and means for operat-
Ing said grippers, substantially as set forth.
In witness whereof I hereunto subseribe my
name this 15th day of August, A. D. 1899.

HERBERT E. WESTERVELT.

Witnesses: |
GEORGE P. BARTON,
DE Wirr C. TANNER.
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