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SPECIFICATION forming vart of Letters Patent No. 661,331, dated November 6, 1500,
Application filed October 21, 1899, Serial No. 734,365, (No model.)

To «ll whon it mey concern:

3¢ 1t known that I, HERBERT E. WESTER-
VELT, a citizen of the United States, residing
at dSouth 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. 2,) of which the tollowing
18 « full, clear, coneise, and exact description.

My invention relates to improvements in
paper-bag machines, and has for its object
the provision of more efficient mechanism for
forming the diamond fold in the bottoms of
square satchel-bottomed bags. Inthe forma-
tion of this fold it is necessary that the bel-
lows-folded bag-blank be securely held in
place upon the folding-bed, while suitably-
constructed parts engage various portions of
the said blank and by reason of various mo-
tions tmparted to such mechanical parts the
necessary tension and constraint are placed
upon the blank in sach manner as to cause
its forward portion to fold back against it-
self and form the characteristicdiamond fold.
Variousinstrumentalitieshave been designed
and constructed to form this fold in connec-
tion with bag-making machinery; but these
commonly present various undesirable fea-
tures in construction and operation, which
my presentinventionisdesigned toovercome.

There are described in United States Let-
ters Patent No. 621,881, issued to myself
Mareh 29, 1899, and in my application for

- United States Letters Patent, Serial No.

35

A0

50

727,733, filed August 19, 1899, bag - making
machines to which myimprovements may be
readily applied. However,variousothert ypes
of existing bag-making machines may advan-
tageously be equipped with my improve-
ments. The present invention, however, is
particularly well adapted for use in connec-
tion with the bag-making machine disclosed
in my last-named patentapplication, to whieh
I respectfully refer and in connection with
which machine I will now disclose my im-
provements. ‘T'hese may be briefly summa-
rized as cousisting of expansible or hinged
folding members, which members are adapt-
ed to enter the side tucks and engage a double
Dly of the paper-bag blank and shape and

told the triangular bottom tucks of the bag.
These Tolding members, preferably, arve

mounted upon and form a

part of the side |

|

grippers, which grippers are provided with
Separate actuating devices permitting their

‘Independent movement and adjustment. In 55

connection with my hinged folding members
I also employ a defining-plate, which in the
present embodiment is laterally cut away
and serves to relieve the single ply of the bag-
blank engaged thereby from strain at certain
points. | | |

“The features of my invention will be more
readily understood by reference to the ac-
companying drawings, in connection with
which I will now deseribe the same more at
length.

Figurelisa vertical sectional elevation of a
portion of a paper-bag machine embodying
my invention, wherein certain well-known
parts are omitted or broken away for the sake
of clearness.
fining-plate carriage and its associated parts,
tHllastrating the members of the defining-plate
In a contracted position previous to entering
the mouth of the bag-blank. Fig. 3isa front
elevation of the carriage and defining-plate.
IFig. 4 shows in plan view the defining-plate
and associated parts in the initial stage of
forming the diamond fold in a bag-blank.
Figs. 5, 5°, and 6 are views illustrating suc-
cessivestepsin the formation and completion
ot said diamond fold. Fig. 7is a vertieal sec-
tional view of the cylindrical folding-bed,
showing the combined side grippers and
hinged folding members; and Figs. 8,9,
10 are fragmentary views showing a portion

~of the folding-cylinder with the hinged side-
tolding members and the actuating folding-

fingers in various positions for forming the
triangular side tuck in the bag-bottom.

The same letter of reference is used to des-
1gnate like parts in each of the several fig-
ures of the drawings.

- Asin my last-named patent application I
will deseribe in brief the general operation of

‘myimproved machinein forming the diamond

fold before proceeding with a detailed deserip-
tion of the several instrumentalities cooper-
ating to produce said fold. This operation
18 graphically set forth in Figs. 2, 4, 5, and
6, showing parts of the machine and the bag-
blank in various stages of completion of the
diamond fold. |

The bellows-folded tubular bag-blank «,

Fig. 21s a plan view of the do-
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~ adapted to engage the lower ply of the tubular
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- inder a reciprocating tongueg,
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which is formed from a roll of paper by means
well known in the art, is fed through the ma--
~chine onto the rotary eylindrical folding-hed
b, whereon the forwdrd end of the blank 1s
abtacked by the folding mechanism of my 111-'

vention. The" foldmﬂ bed or cylinder b i
provided with side grippers ¢ ¢, which are

blank from ’ohc, sides, entering the bellows

fold between the upper and lower ply and

serving to assist in defining certain creases

of the diamond fold while holding said lower |
ply tightly down upon the Surface of the eyl-

inder. The eylinderis further pl"omded with
a front or center gripper d, which is adapted
to engage the lower forward edge of the open
mouth of the bag-blank as the latter is ad-
vanced, holding this part of the blank down

to the surface of the c¢ylinder and coacting
with the side grippers to define the creases
which are presently to be formed in the blank.
To keep the mouth of the forward end of the
bag-blank open as it advances onto the ¢yl-
carrying upon
its end a pair of distended fingers g ¢, 18
provided within the tubing, moving forward
as the bag-blank advances onto the c¢ylinder
and later moving rearwardly again, 8o as to

_ I provide an auxiliary tongue
g°, which is adapted to engage the upper edge

of the open mouth of the oncoming bag-bla nk |

as the tongue g recedes, said aumllm y tongue

the time the contracted members of the de-

ner recipl Ocatinﬂ* tongue, with 1ts distending-

fingers g’ ¢', opens bhe mouth of the bag %uf—- |
ﬁclently to a,llow thetongue g* to enter, whele—'

upon as the tongue ¢ recedes the uppel edge
of the bag-—blﬂnk is transferred from its dis-
tending-finger g’ to the tongue g*, which in
turn transfers the upper ply of the bag-blank
to the defining- plate. As soon as the defin-

ing-plate is well wmhm the mouth of the bag- |

blank the finger ¢* is quickly withdrawn and
returned to 1ts initial position. The expan-

sible foldingordefining plate, which is formed |

by two reuproca,lly acting flat arms or mem-
bers e ¢, is moved 1nto pomtlon to be auto-
matwally entered hetween the folds of the
upper ply of the bag-blank as the latter is fed

forward onto the eyhmlel 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 to fold
the paper. The creases in the upper ply of
the bag-blank incident to the diamond-folded
b&ﬂ‘-batmm arethusdefined by the outer edges
of the exn&nded folding-plate, the primary
cross-crease ¢’ being formed by the lower edge
of the plate which presses-against the surface
of the cylindrical folding-bed b and forms the
axis about which the plate rotates in making
its rearward sweep. Immediately preceding
the entry of the expansible defining - plate

ining-plate are inserted between the folds of |
the upper ply thereof—that is to say, the 1n-

of the oncoming bag-blank.
“has transferred the upper ply of said blank
- to tongue ¢ which holds it open to receive
The front gripper d is
raised and 1s about to engage the lower fm-

T 66138l

mthm the open mouth of the lmg—-blank t’he_'

edges of both portions ¢’ ¢? of the hinged fold-
ing members, as the same are ente1ed within

: the fold or tllﬁla, form an angle with the in-
‘terior longitudinal edge of said fold substan-
“tially of fmtv five deﬁ‘lee% which devices co-
acting with the deﬁnmﬂ' plclt e and front grip-
per d serve to form the angular éreases which
obtain in the interior bottom portion of a

square satchel-bottomed bag. Immediately

during the period of its expansion therein the
foldmn* fingers ¢?, carried upon the defining-
plate hame or carriage, enter between the

upper and low er po}tlom of the hinged fold-

ing members ¢’ ¢*. Just as the carriage of
the defining-plate, with its associated parts, is
beginning its rearward sweeporfolding move-
ment dbout the forward edge of the deﬁmnu‘-
plate a pair of striking - ﬁl‘.lﬂ'elbf
denly engaged with the inner edges of the

bellows fold at the mouth of the oncoming
be out of the way when the rear end of the |

~combined side arippers and hinged folding

“members ¢ are actuated to enter. Wlbhl n the
bellows fold upon either side of
and clamp the lower double ply of the bag-
1 .bla,nk ipon the foldnw table.

said blank

The forwar d |

75

30 _'

following the entry of the deﬁmnﬂ' plate with- '
in the pra,nded mouth of the ba,ﬂ*—bla,nli and

90

1 are sud- |

95

bag - blank, giving these edges an outw md :

‘push to start the formation of the creases @

a?, which extend at right angles with the in-
ner 10nf1*1t11d1na1 bellows crease and which

“when the bag is completed constitute two of
serving -to hold the mouth of the bag open at |

the opposite edﬂ*es of the square bag-bottom.
More specific 1efelehce to Figs. 2 4, 5, and
6 will serve to make perfectly cleau tho SevV-

eral stages in the formation of the diamond

told.
In Fig. 2 are shown thedefi ning-plate frame

- with tha members of the deﬁmngv plate con-
tracted immediately before the

same enters
within the upper fold of the expanded mouth
The tongue g

said deﬁnm -plate.
ward edge of the bag- blank

In Elﬂ‘ 4 the bag- Dlank is shown securely
clmnped to the folding-table by means of the
forward gripper d, whlch engages the tront
edge of the bag- blamk, and the side grippers

c, whlch have entmed at either side of the

bellows fold and clamped the double ply of
the bag-blank in position. The defining-
plate is shown fully eﬂipdnded within the baﬂ‘-

blank immediately beneath the upper ply -

while the folding-fingers c® have entered be-
tween the upper and lower portions or wings
¢’ c* of the folding members. A d91)19381n<r--
plate h engages the exterior surface of the

upper ply of the blank a short distance be-
yvond the parallel edge of the defining-plate

and serves to keep the bellows fold tightly
closed.

sion of the defining-plate within the upper
bellows fold immediately below the upper

This assists in securing the expan-
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ply of the blank and above the tucks and |

also coacts with the defining- -plate to some
extent in preventing wrinkles in the primary
cross-crease about to be formed at the lower
edge of the defining-plate.

In Fig. 5 the defining-plate is shown about

midway in its rear wmd sweep, the mouth of

the bafr being open, wherein are shown the
btlllﬂnmfmnemf, which are in the act of ex-
panding the bellows fold at this point. The
folding members ¢, actuated by the folding-
imﬂel*&, ¢’y are shown part way open in the .:u_,t
of forming creases a®of the entering triangu-
lar tuck in the bag-bottom d,umhd,ly to the
diamond fold. The primary crease is par-
tially formed while the upper shoulders of
thedefining-plateengaging the upperextremi-
ties of the dl.;mwnd told are exerting tension
upon the mouth of the bag-blank, tendmn‘ to
catse the middie portion theleot to fold in-
wardly.
Thediamond foldis fully completedin Fig. 6

?

bothside and frontgrippers being withdrawn

from their 1)0811310115 of eng: Lfremem with the
bag-blank. The d{,ﬁnmﬂ'-plate which now
hes in & plane substantially
body portion of the blank, has folded the up-
per ply of the portion of the bag-blank be-
yond the primary crease back against itself,

and the defining-plate is about to thdrmv.

entirely trom tlle mouth of the blank. The

folding-fingers also are shown in position im- |

medmtely befol{, being disengaged from the
folding members., bpl ings at bhe hinged con-

neumons of said folding membet S m]medmtely_-
them&ftel will serve: £0 actuate the members:

c* back to their first relative- pOSltmns with
1*elf1,tmn to the gripper member ¢
positions they form small angles theremth

During the rotation of the cxeﬁmnu' plate
frame about the lower edge of the dehmng-.

plate the rigid fingers ¢?, in engagement with

the upper wings of the foldmu 11181‘111_')618 .

serve to turn said wings of the latter upon

their hinged P(}ﬂﬂ@{}tlﬂﬂ& and exert tension

upon the d{mble plies of the bag-blank with
which they are engaged, serving to exert ten-

sion thereon and in conjunction with the de- |
fining-plate cause the formation of the dia-
This will be fully understood by

a reference to the ﬁ”‘lll es of the drawings u 1N -
der consideration,

The mechanism for forming a strip ot pa,per

into bellows-folded tubing fmd the mechan- |
ism for feeding the Lublmr forward onto the

{:,31111(11*1&1,1 fol{lmﬁ bed and for cutting off

sections of the mbmﬂ as bag-blanks is well |
-L nown in the mh mld will not be deseribed.
I have omitted from the drawings as many of -

the old and well-known parts of the paper-

bag machine as possible to avoid uselessly
ubsemmn the drawings with a multiplicity

~of unimportant (Ibtctllb retaining, however,

enough to show clearly the ctppllml;wn of my
invention. The mechanism for operaing

tongue ¢ has not been illustrated, since the
same forms part m the 1)1"101 art. -

parallel with the

, 1n which. | during 011!} a portion-of its rotation.

~ery of the folding cylinder or bed.
creasing the

‘these three

I will now proceed to describe at greater
length the mechanism shown in the accom-
panying drawings, 1llubtrfmuu* an embodi-
ment of my invention.

The .:mulll.;wy tongue ¢* is mounted upon
a rock-shaft ¢3, whereby it may be oscillated,

‘causing it to assume various positions, as 111-

dicated by the dotted lines. A rotating eam-
plate &, carried by one of the shafts &' of the
umelum isadapted to reciprocate said tono‘ue
g* at proper intervals. A connecting- 1()(1 G°

winich carries a cam-roller i, enn‘aﬂed by the

cam-plate k, is connected with an operating-

lever fttbfmhed to the shaft. The auxiliary
tongue ¢? is shown by means of dotted lines
In two alternative positions. Position ¢** is
assumed when the tubular bag-blank is trans-
ferred to the defining- plaﬂ;e while position
g* is that of said tongue when the bag-blanlk
18 being transferred to it from the dl.&atended
ends of the sliding tongue g. The tongue ¢?,
as shown in full lme& I‘m' 1, has reached the
forward end of its journey zfter‘ having trans-
ferred the bag-blank to the de ﬁmnw—-plate

and is on the point of quickly returning to
the position g*¥, which is out of the path of
the carriage or frame of the defining-plate
~when the same makes its rearward s sweep, and

at the same time said tongue is in position to
receive the oncoming upp er ed% of the suc-
ceeding bag-blank. |

| R(,felruw now to the" teedmu rollers { l’

ser ving to bupply the bellows- folded tubmw
to the eylmdel b, it will be seen that the up-

per roller / is 111L1t11f1t(,d ‘having a portion of
its periphery cut away, 50 that 1t will engage
the length of bellows- folded paper tubmﬂ

This
mutilation of the roller / permits the tubing

to be readily opened outor expanded for tho
puarpose of inserting the defining-plate, as al-
| ready deseribed.
per is fed forward is pletembly less than the

The speed at which the pa-

saurface speed of the eylinder. This permits

~various lengths of bags to be made on the one
‘machine wuhout ch.:mumu or adjusting the
eylinderor thespeed the 1‘e()f the slower speed
of the feed-rollers acting. to hold the paper
tubing back while each section or bag-blank

is carried lele}T forwmd hy the rotary ¢yl-
inder. | - - -
In the tt}ftuhme huelll *:.hc)wn I preferably

provide three sets of tront gr 1ppers and side-
there-

folding members ¢, which are mounted
on at eqmdl.smnt mtu vals upon the periph-
T'his
merely involves a Lf uplication of parts forin-
¢ capacity of the machine, and I
have chuaen to 1lustrate herein but one of
sets,

he bag-blank. This front
is mounted upon a rocking
wl_]mh 18 {J{lfmptefl to be operated by’*

ed upon the frame of the machine, is adapted

to be enw'wed by the cam-lever * of cach

The front gripper d is a
small flat ﬁnwel bent rearwardly to extend
| over the G(Iue of t
or central gr ipper
':_‘th;ft d

& eam- lover (2. A cam stationarily mount-
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1 and is of such length that the front gripper

- is caused to engage the front edge of the

10

20

3°

lower ply of the bag-blank during the same
time that the bellows tfolds thereof are en-
gaged by the side grippers—thatis,during the
time that the diamond fold is being formed.

The construction of the combined side grip-
pers and hinged folding members ¢ will be
fully understood by referring to Figs. 7 to
10, inclusive. 'These are pivotally mounted
upon the shaft-collar of the eylinder b at the
ends of arms 7, springs 2 serving normally to
maintain said grippers out of engagement
with the bed of the cylinder. The arms 7 ex-

tend through slots cut in the periphery of
said cylinder, wherein they have lateral play

sufficient to permit the grippers to clear the
edges of the bellows-{folded paper tubing.
Cams 7%, stationarily mounted in the machine,
are provided, with which the arms 2 are

adapted to engage at proper intervals, caus-

ing them to rock inwardly, and thereby en-
tering the two wings ¢’ ¢* of the hinged fold-
ing members within the tucks of the oncom-
ing bag-blank and clamping the same se-
curelyin place upon the folding-bed. At the

hinged connection of each of the wings of the
folding member a spring is provided which is
adapted by reason of the construction of said

hinge to maintain the two wings closed suf-

ficiently to insure their insertion within the

tuck, but slightly separated from each other

35

40

45

55

60

at their forward edges, whereby the folding-
finger ¢® is caused to enter between the two

wings and effect the formation in the bag-

bottom of the triangular side tuck, as al-
ready explained. From theconstruction and
mounting of the said folding-fingers ¢* the

same in execubting their rearward sweep ro-

tate upon an axis—namely, the edge of the
defining-plate—which is substantially iden-
tical with that of the hinges, thus causing the

upper wings of the hinged folding members

to execute precisely the same movement as
does the carriage of the defining-plate and
its several parts. As already stated, the de-
fining-plate is cut away, so that the same
only partially conforms to the creases of the
diamond fold. This will be fully apparent
by referring to Kig. 5, wherein it is seen that
the mutilated angular shoulderengagesonly a
short, portion of the crease a*. This is desir-
able in mmaking certain classes of bags, by rea-
son of the fact thatthe defining-plate,ifitfully
conforms to the folds a®* and a* as shownin my

prior patent application, is likely when plac- |
ing tension upon relatively thin paper to tear

the bag material at the obtuse angularcorners

formed at the junctions of the creases or folds

a® and ¢*. This is becanse the defining-plate
operates upon a single ply of the bag-blank,
and when expanded in the mouth thereof a
very appreciable tension is necessary to cause
the formation of the diamond fold when the
defining-plate executesits folding movement.
This is particularly true in a bag-making ma-

"block

' chine.
gers in a direction to strike the paper—that

front eripper. This cam 8 is shown in Fie. | chine which is to operate at a high rate of
™ = o

speed. IThave thereforein myimproved ma-
chine provided the side-folding members ¢,
which being inserted within the tuck of a bag-
blank necessarily operate upon double thick-
nesses of paper and which conforming to
the triangular bottom tuck of the bag greatly
assistin forming the diamond-fold with very
much less likelihood of tearing some classes
of paper-bag materials than in prior strue-
tures. . -
Referring now to Figs. 1 and 5, 1 will de-
scribe the means for causing the striker-fin-
gers f f to perform their function. These
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striker-fingers, it will be remembered, push

the inner edges of the bellows folds or creases
outward just as the defining-plate 1s begin-
ning its rearward circular sweep and serve
to start the paper in a direction to form the
creases a® a®. The striker-fingers f f are
mounted to move longitudinally in a bearing-

lever 12, pivoted at f° to the frame of the ma-
A spring f* tends to move the fin-

is, in a rearward direction—and a cam m is
provided for controlling this striking move-
ment.
m', which is connected with the operating-

lever 7%, said cam m being mounted upon a

suitably-driven shaft m®.

In Figs. 2 to 6,inclusive, thedefining-plate
and its operating mechanism are shown with
considerable detail, which have already been
considered briefly in describing the function
and operation of these parts.. The members
e e of the defining-plate are pivoted at e ¢
and are connected together by a cross-lever
¢*, which causes them to act reciprocally. A
toothed wheel e?is carried by one of the mem-
bers of each defining-plate, which 1s adapted
to be engaged by a segmental rack e*, pivoted

at €5 to the framework of the carriage n.

The carriage is formed with trunnions n’' n'
at its ends, which are carried by the arms o
0o, whereby the carriage may be rotated or
turned end for end upon its trunnions. The
trunnions are hollow, and reciprocating rods
or pins p p are mounted to be moved longi-
tudinally within the bores thereof. HKach
rod p is connected with one of the segmental

racks ete? for rocking the same uponits pivot, .

so that as the rods are moved to and fro

f'and are connected with an operating-

The cam m isengaged by a cam-roller
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within the bores of the hollow trunnions the -

defining-plates associated with the said rods
through the medium of the toothed wheels e?
and segmental racks e* will be expanded or

contracted, accordingly as said rods move out

or in. Springs p' p' are provided upon the
carriage n, which tend to maintain the de-
fining-platesin a contracted position—thatis,

with the pins p p protruding from the ends

of the trunnionsn’' n'—and when the pins are
pushed in until they are substantially flush
with the ends of the trunnions the defining-

‘plates will be expanded. Cam-rollers p° p°are
| provided in the ends of the pins p p for en-

125

130




10

L5

e

T
LA

30

35

40

45

55

00

661,331 5

gaging certain cam-grooves hereinafter to he |

described, wherveby the defining-plates may
be expanded and contracted.

In order to cause the defining-plate to oc-
cupy its proper angular positions and to make
1ts rearward cirenlar sweep, the carriage n,
npon which the two sets of defining-nlate
members are mounted, is caused to rotate
apon 1ts trunnions, and the trunnions are
themselves moved around in the path indi-
cated by the dotted line z in Fig. 1, an arrow
servinge to indicate the direction of sueh mo-
tion.  Cam-rollers n* #* are provided upon
the projecting ends of the trunnions n n’ of
the carriage, said cam-rollers being adapted
to fravel upon the peripheries of eams #' 7/,
formed upon the plates » », which are sta-
tionarily mounted upon the frame of the ma-
chine. Cam-grooves ¢ g are cut in the plates
7, Into which the extremities of the pins p p
are adapted to be forced during a portion of
thelr journey, permitting the defining-plates
to be contracted at such times, while during

the remainder of the journey the cam-rollers
p* p*in the ends of the pinssimply ride upon

the surface of the plates » 7, thus maintain-
ing the defining-plates expanded. The cam-
grooves are of such length and position that
the defining-plates are maintained expanded
during the formation of the diamond fold and
contracted when they are removed from the
fold aud until they have been entered in the
mouth of the suceceeding bag-blank,

The arms o o, which directly support the
carriage n, are pivored at their ends to cam-
levers 0’ ¢', the opposite ends of whieh cam-
levers are pivoted at 0® 0° to the framework
of the machine. Cam-rollerso®o®are carried
by the levers o', said rollers being engaged by
rotating ecam-plates o*, which are monnted
upon the shaft o®. Springsofconnect the le-
vers o' with rigid portions of the frame and
serve to maintain the rollers 0® in operative
engagement with their respective cam-plates.

The carriage n is formed with projecting
arms n’ 72°, which have jaws n! n* formed
upon the ends thereof, said jaws being adapt-
ed to be engaged by transverse pins s s, car-
ried by the eylinder 0. In Fig. 1 one of the
bins s is shown at the beginning of its en-
gagement with the jaw formed at one of the
ends of the arm »®, It will be understood,
then, that as the eylinder rotates the pins s s,
carried thereby, engage the extensions or
arms 7° of the carriage nand cause the same
to turn upon its trunnions. There is, how-
ever, a certain arc through which the car-
riage cannot be turned merely by the action

of the eylinder—that is to say, from the po-

sition assumed when the carriage has been
rotated through an are approximately of one
hundred and ten degrees with that shown in
Fig. 1 to a position exactly similar to that of
said figure assumed when the carriage has
completed one-half of its rotation. There-
fore the carriage must be rotated by other
means,

Such means are provided in the |

shape of the wheels ¢ 7, which are mounted at
one end of the earriage and which are adapt-
ed 1o be engaged by cam-plates ' ¢, carried
by the rotary cylinder b. Further, a pro-
Jecting arm % is mounted upon the frame of
the machine, having the extremity thereof
formed with aninclined surface, whereon the
extremity of the arm 7?is adapted to slide,
causing that end of the carriage to beelevated
as the other end is pushed on by the move-
ment of the eylinder. The rotation of the
carriage npon its frunnions is thus accom-
plished partly by the cams ?', which engage
the wheels ¢ of the carriage, next by the en-
gagement of the extremity of the arm n® with
the inelined surface of the arm «, and then
by the operation of the pins s s, which engage
the jaws n*of the earriage. The whole mech-
anism thus coacts to give the defining-plates
their proper rearward sweep, and the relation
of the cam-grooves q g, which eause the ex-
pansion and contraction of the blades or mem-
bers of the defining-plates, is such that the
said defining-plates will be expanded and con-
tracted at the proper time, as has been ex-
plained.

The depressing - plate 7 is mounted on a
rock-shafv &', which is actuated by means of
a cam 1” and its coacting lever A% (Shown in

dotted lines, Fig. 1, of the drawings.
. 3 hy b/ by

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-
parting from the spirit of my invention, and

‘therefore I do not desire to be understood as

limiting myself to the precise construction set
torth; but,

Having thus described one embodiment of
my invention, I claim as new, and desire to
secure by Letters Patent, the following:

1. In apparatus for forming the diamond
fold in paper-bag machines, the combination
with hinged folding members ¢ comprising
upper and lower wings adapted to enter the
side tucks of the bellows-folded blank, of
folding-fingers ¢® adapted to enter between
the upper and lower wings of said hinged
folding members, and means for causing the
rearward folding movement of said folding-
fingers substantially in the axis of rotation
of the hinged members, substantially as de-
seribed. ' |

2. In apparatus for forming the diamond
fold in paper-bag machines, the combination
with a central or front gripper, of combined
side grippers and hinged folding members ¢
comprising upper and lower wings adapted
respectively to engage the forward edge and
theside tucksof the bag-blank,folding-fingers
¢® adapted to enter between the upper and
lower wings of the hinged folding members,
and means for rotating said folding-fingers
and the upper wings of the hinged folding
members rearwardly substantially in the axis
of rotation of the movable wings of said hinged
members, substantially as deseribed.

3. In apparatus for forming the diamond
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fold in paper-bag machines, the combination
with folding members shaped substantially
toconform when opened to the triangular side
tucks of the paper bag, of actuating parts ¢’
means for causing theiroperative engagement
with and dctuamon of said folding metnber
an interiorly-acting defining pla‘re and ﬂ'np—-
ping mechanism opem‘mnn‘ in conjunction
with said folding members, substantially as
described.

4, In apparatus for forming the diamond
fold in paper-bag machines, the combination

with side-folding members comprising upper
and lower wings shaped to conform to the
triangular side tucks of a completed bag,
the same being adapted to enter the side
tucks of the bellows-folded bag-blank, of an
expansible defining

crease, a carriage therefor, means for caasing
its rotation substantially about the edge of
the defining-plate, and folding- fingers ¢3
mounted upon said carriage adapted to enter
between the upper and lower wings of the
folding members, subfantially as described.

5. In apparatus for forming the diamond
fold in paper-bag machines, the combination
with grippers adapted to engage the front and
sides of the bag-blank and clamp said parts

to the folding-bed, of adefining-plate adapted
lahe mouth of the bag-blank, said

te enter
plate being laterally mutilated or cut mvay to
prevent its engagement with the bag-blank at

the intersection of creases «® and o? and |

means for rotating the defining-plate with re-
spect to the fo]duw—-hed aubs‘uanbmlly about
the line of its outer or engaging edge as an
axis, substantially as deseribed.

6. In apparatus for forming the diamond
fold in paper-bag maehines, ‘nhe combination
with grippers adapted to engage the front and
sides of the bag-blank and clmnp the same to
the. folding- bed of a defining-plate having
Jateral portlons cut away correspondmﬂ' to
the folds or creases a? a?, whereby the bag-

blank is relieved from strain, and means forj_

imparting to said defining-plate a rearward
sweep or folding movement, whereby tension
is placed upon the mouth of the paper-bag
blank when the diamond fold is formed, sub-
stantially as described.

7. In a machine of the class described, the
combination with gripping mechanism add,pt-
ed temporarily to secure the bag-blank upon
the folding - bed, of side-folding members

adapted to enter the side tucks of the bellows-
folded bag-blank, said members having upper

and lower wings conforming in shape to the

- triangularside tucks to be formed in the com-
pleted bag, a defining - plate having lateral
portions cut away corresponding to the folds-

or creases ¢* a', whereby the bag-blank is re-
lieved from strain, folding-fingers ¢’ adapted
to enter between the upper and lower wings

of the folding members, and means for im-

-plate adapted to entel the
mouth ot the bag fmd form the primary ¢ross-
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whereby tension is placed upon the mouth

and tucks of the paper-bag blank when the

diamond fold is formed, Sllb.‘:,mntlally as de-
sceribed.

3. In a machine Of the class described, the
combination with gripping mechanisin a,da,pt—
ed temporarily to secure the bag-blank upon
the folding-bed, of side-folding members com-
prising upper aJnd lower wings adapted to en-
ter the side tucks of the bellows-folded blank,
said members being provided with 111ovable
wings, folding-ﬁngers ¢® adapted fo enter be-

neath the movable wings of said folding mem- 3.

bers, an expansible deﬁmnﬂ‘ plate chchTEG to.

“beinserted within the mouth of the bag-blank,

and means for causing the 1ea,1wa,rd tolding
movement of said foldmn* fingers and deﬁn-
ing-plate substantially in the axis of rotation

of the side- ioldmn members, qub%mmmlly as

described.

-9, In a machine of the class described, the
combination with grippers adapted tempora-
rily to secure the bag-blank in position upon ¢
the folding- bed, of an expansible defining-
plate adapted to enter the mouth of the bag-
blank, said defining-plate having a fonvmd |
or outer edge adapted to form the primary
Cross-grease aﬁ' and mutilated shoulders adapt-

«d to engage the bag-blank throughout a por-

tion only of the length of creases a® and at,
and means forrotating the defining-platesa b-
stantially about its forward edﬂ‘e as an axis,
substantially as deseribed.

10. Ina machine of the class described, the
combination with grippers adapted tempom-
rily to secure the bag-blank upoun the folding-
bed, of a folding member adapted to enter
the sule tuck of the bellows-folded bag-blank,
an expansible defining-plate havmw lateral
portions cut away to relieve the 'bag—blzfml{
from strain, adapted to be inserted In the
mouth of said bag-blank, and means for caus-

ing the rearward folding movement of said

folding member and deﬁmnﬂ plate, substan-

tially a,bout the forward edﬂ*e of the latter as

an axis, substantially as deserlbed
11. In apparatus for forining the diamond
fold in paper-bag machines, the combination

-with a gripper ddapted to engage the forward

end of the lower ply of the ha,ﬂ blank and -
clamp the same to the folding-bed, of an ex-
pansible defining-plate adapted to enter the
mouth of the bag-blank, said plate being lat-
erally mutilated or cut away to prevent its
engagement with the bag-blank at the inter-

_SBLth'ﬂ. of creases a? and ai, and means for

expanding the defining- pl@te and for rotating

the same with respect 1;0 the folding-bed, sub- :

Stantmlly about the line of its outer or en-
gaging edge as an axis, substantmlly as de-

"_'Seubed

In witness whereof I hereunto Sub%enb@ 1113 .
name this 13th day of October, A. D. 1899.
- HERBERT E. WESTERVELT

Witnesses:
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J. W. SKINKLE,
ALBERT LYNN LAWRFNCE

parting to ‘rhe deﬁnmm—pla,fe and folding-fin- !
gers a rearward sweep or folding movement \
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