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Lo all whom it may concern: -

Be 1t known that T, Cusrues D. King, a
citizen of the United States, and a resident
of Brooklyn, in the county of Kings and
State of New York, have invented certain

new and useful Improvements in Diamond- |

Fold - Forming Mechanism for Paper - Bag

~ Machines, of which the following is a speci-
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fication. |

This invention relates to diamond - fold
forming mechanism for paper-bag machines,
and 1ts main object is to provide a mechan-
1sm of this type by means of which the dia-

‘mond - folds of satchel - bottom paper - bags

may be formed with rapidity and precision.

The principal feature which distinguishes
my 1mproved diamond-fold-forming mech-
anism Irom all others with which I am fa-
miliar 1s the employment of automatic elec-
tric controlling means for governing the
operation of suitable diamond-fold-forming
mechanism, and particularly for governing
the operation of diamond - fold- forming
mechanism embodying one or more rotary

torming-rolls adapted to make the diamond-

fold of a satchel-bottom paper-bag by a ro-
tary action.
form this diamond - fold by rotary devices
having a purely mechanical action, but such
rotary mechanical diamond - fold - forming
mechanisms have been unsuccessful because
of the slow speed at which they have oper-
ated. The chief mechanisms of this type
have employed cams for operating the vari-
ous grippers, etc., of the diamond - fold-
rorming mechanisms, and the failure of such
aevices to operate with sufficient speed to
rencler them commercially useful in the
highly developed art of paper-bag making
has been due to the fact that the principal
timing element for controlling the throwing
1n and out of a gripper or similar device has
been a cam having many degrees of angle
and a gradual rise to the point at which the
cam surface is effective for bringing such
oripper or other device fully into action.

- In this invention the delay which results
from the use of cams and other mechanical
controlling elements 1s entirely eliminated,
as 1t 15 entirely practicable to operate the
aoripper or other device instantaneously by
means of an electrical centact the length of
which may be reduced to any desired mini-
mum without aifecting the controlling func-

tion of the contact.

Attempts have been made to

| Told forming mechanism to which I have re-

ferred a very great number of operating
parts has been used, as compared with the
number of parts employed in the present
machine for accomplishing the same result,
and 1t 1s well known that the delay in the

operation of mechanism usually increases in

correspondence with the increase in the
number of operating parts.

The means which I employ for accom-
plishing these results and various other ad-
vantages which are attained by the use of
my 1mproved diamond-fold forming mech-
anism, will be hereinafter described, and the
mechanism employed 1s illustrated in the
accompanyilng drawings, in which—

Figure 1 1s a longitudinal section of a

portion of a paper-bag machine, the section

being taken just inside one of the main
frame-pleces of the machine and showing
my improved diamond-fold forming mech-
anism embodied therein. Fig. 2 is a cross

section of the same, partially in elevation,

and 1llustrates the different positions in
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which the side-grippers of the upper and -

the lower forming-rolls normally lie. Ifig.
3 18 a detail illustrating in sectional side ele-
vation the forming-rolls and coacting parts,
with a bag-blank held in a position where it
1s about one-third open, in the operation of
forming 1n the bottom thereof a diamond-
told. Ki1g. 4 1s a similar view showing the
positions of said parts on the completion of
the diamond-fold. Iie. 5 is a detail 1llus-
trating in front elevation the forming-roll

and 1ts end-gripper. Iigs. 6 and 7 are de-

tails 1llustrating respectively in sectional
plan and in sectional elevation contact ele-
ments ot the electrical confrolling devices.
I1g. 8 1s a sectional detail illustrating the
end - gripper of the upper forming -roll.

I1gs. 9 to 16 1nclusive illustrate various po-
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sitions of contact-strips and brushes corre-

sponding to the positions of the forming-
rolls and grippers adjacent to which they

100

are placed. Fi1g. 17 1s a diagrammatic view

showing the electrical connections of the
various controlling devices. |
Similar characters designate like parts in
all the figures of the drawings.
My 1mproved diamond-fold forming

163

mechanism may be applied to any type of

paper-bag machine, but is shown herein in
connection with a machine of the horizontal
type. As the means for performing all of

110

In the mechanically - operated diamond- | the other operations in the making of a
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satchel-bottom paper-bag are well known,
only so much of a paper-bag machine is
illustrated as is necessary for showing the
construction and mode of operation of the
various devices of my improved diamond-
fold-forming mechanism. In this construc-
tion said mechanism is carried by the sice-
frames, such as 2, of a paper-bag machine of

the horizontal type. Suitable posts or ped-

estals, such as 8, bolted to the side-irames 2,

may be employed for supporting the various

elements of the diamond-fold-forming mech-
anism. As before stated, this mechanism 1s
intended to form the diamond-fold of a
satchel-bottom paper-bag by a rotary ac-
tion, and in the preferred construction the
mechanism will embody a pair of rotary
coacting forming-rolls, such for example as
those shown at 4 and 5, for making such
fold. These forming-rolls are in this case
secured to shafts, such as 6 and 7, mounted
in journals carried by the posts or pedestals
3. The lower shaft 7 1s in this construction

journaled in fixed bearings in said posts,

while the upper shaft 6 1s preferably mount-
ed in spring-pressed journal bearings, such
as 8, having squared sides and mounted 1 a
well-known manner in squared guide-open-
ings near the upper ends of the posts 3,
springs such as 9, being employed to hold
the shaft 6 down but permitting it to rise
slightly when it is necessary for the shaft
to yield, and adjusting-screws 10 being also
provided for varying the vertical position
of said shait.

In a manner similar to that just described,

feed-rolls, such as 11 and 12, are carried by

the shafts 13 and 14 mounted 1n bearings
carried by a pair of pedestals or posts, such
as 15, the shaft 14 being mounted 1m fixed
bearings in said posts and the shaft 13 n
spring-pressed journal bearings. The feed-
rolls serve to feed into the pass between the
forming - rolls 4 and 5, bag-blanks 1n the
form of tubes the sides of which have been

properly creased or tucked. These feed-

rolls may operate in any suitable manner,
and are driven in this case from a shait 16
carrying a pulley 17 over which a belt (not
shown) will pass, said shaft also having a
spur pinion 18 which meshes with an inter-
mediate spur-gear 19 of large diameten
mounted on the side-frame 2 at the back of
the machine and meshing in turn with a
spur-gear 20 secured to the shaft 14 of the
feed-roll 12, the gear 20 being 1n mesh with
a similar spur gear 21 secured to the shaft
18 of the upper feed-roll. The intermediate
19 is in this construction also in mesh with
a spur-gear 22 secured to the shaft 7 carry-
ing the lower forming-roll, and the gear 22
is in turn in mesh with a similar gear 23 se-
cured to the upper shaft 6 carrying the up-
per forming-roll. By means of this train
of gearing connecting the feed-rolls and the

]
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forming-rolls with one another and with the
main driving-shaft 16, it will be seen that
bag-blanks may be fed between the feed-
rolls and through the forming-rolls at the
same rate of speed. The posts or pedestals

3 and 15 are in this case formed with pro-

jecting arms or brackets, such as 24, 25 anc
96, at the ends of which are bearings for the
reception of supporting rods or shafts, such
as 27, 28 and 29, which are cut away to form
flat supporting surfaces for feed-plates, such
as 30 and 31, over which the bag-blanks or

tube-blanks, such as 0, are fed, first between

and beyond the feed-rolls and then into the
pass between the forming-rolls, where the
bottom ends of the bag-blanks will be oper-
ated upon by the mechanism now to be de-
scribed for the purpose of forming the dia-
mond-fold. '

The principal elements of my improved
diamond - fold - forming mechanism are the
blank - holding means and the automatic
electrical controlling means for governing
the operation thereof. The blank - holding
means will usually embody a plurality of
blank-holding devices, and 1n the present
construction there will be two sets of blank-
holding means, each rotatable and one car-
ried by one of the forming-roils and the
other by the other forming-roll. The blank-
holding means carried by each forming-roll
consists of both side-gripping and end-grip-
ping means, there being preferably two side-
oripping devices or clips carried by each
forming-roll and one end-gripping device,
which may be either a clip or any other suit-
able type of gripper. The end-gripping
means carried by the lower forming-roll 5
is the first to be brought into action in this
construction, and will therefore be first de-
seribed. It embodies in this case a gripper
which works in a space or opening 1n the rim
of the roll 5, and preferably has a pair of
oripping fingers 32 which pass through a
large opening in the rim of said roll and are

operative for clamping the lower forward

end of the bag-blank to the periphery of
said roll. The space between these fingers
39 1s of sufficient width to permit the pas-
sage of a corresponding gripping element
or end-gripper of the other forming-roll.
These two fingers 82 project from a hub 34
which is secured to a shaft 35 journaled in
bearings in a pair of lugs, such as 36, at
the inner side of the rim of the roll 5, one
end of this shaft being in this case secured
to a coiled spring 37, the other end of which
is fastened to a fixed point of the forming-
roll, in this case to one of the lugs 36. This
spring normally serves to hold the fingers

32 of this end-gripper away from the rim

of sald forming-roll. At the other end
thereof the shaft 35 has secured thereto a
rock - arm 38 bent to form a substantially
U-shaped member. That side of said U-
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shaped member which is not fastened di-
rectly to the shaft 35 constitutes in this case
the core of a solenoid the body of which 1s
designated by 39 and has a core space adapt-
ed to receive, and formed on an arc struck
from the same center as, said outer member
of the rock-arm 38, this center being the axis
of the shait 35.

In the normal position of the gripping
fingers 32 it will be evident that the core of
the solenoid will be drawn out of the body
or coils 89. This solenoid is preferably of
the iron-clad type and is mounted 1n a sub-
stantial U-shaped iron frame 40 secured to
a section 41 of the rim of said forming-roll,
this section 41 being in the form of a plate
rieidly secured in a recess 1n the periphery
of said forming-roll, as clearly shown 1n
Wigs. 1 and 5. Both of the-forming-rolls

should of course be made of anti-magnetic

material, such as wood or anti-magnetic
metal. The side-gripping means carried by
the forming-roll 5 consist in this case of a
pair of fingers or clips, such as 42, secured
to levers, such as 43, which may be pivoted
on collars 44 fastened to the shaft 7 at op-
posite ends of the roll 5, said levers having
stop members such as 45, for locating the
fingers 42 in their normal positions. The
shaft 7 itself preferably limits the move-
ments of the stops 45, and hence of the levers
43 and fingers 42 carried thereby. The iin-
cers themselves are preferably constructed
so as to exert a yielding pressure on the side
edges of the bag-blanks presented thereto,

they usually being made of resihient sheet

40
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metal.

For the purpose of operating the side-
oripping means 1 prefer to employ solenoids
the cores of which are connected to the le-
vers 43. The cores of these solenoids are
indicated herein at 46 and have stop-collars
47, between which and stops, such as 48, at
the ends of the solenoids proper, coiled
springs, stch as 49, are placed, and are oper-
ative for normally forcing the cores 46 out

to the positions shown in Fig. 2, and with

them the side-gripping fingers 42,

The bodies of the solenoids are designated
50, these body portions or coils being se-
cured to opposite sides of the rib or web
51 of the forming-roll 5. The coils of both
of these solenoids are preferably connected
in series, one terminal of one solenoid being
orounded, as shown in Fig. 2, preferably on
the shaft 7, while the corresponding termi-
nal of the other solenoid 1s connected to an
element of the auntomatic controlling means
hereinafter to be described. _

The side-gripping means carried by the
upper forming-roll 4 may be substantially
similar in construction and operation to that
just deseribed with respect to the forming-
roll 5. In the construction illustrated, two
side-grippers or fingers, preferably of resili-

e

ent sheet-metal, are shown at 52, and these
are carried by levers 53 pivoted on collars
54 fast to the shaft 6 and having stop mem-
bers 55 adapted to come in contact with the

the movements of said levers. T'he cores
56 of a pair of solenoids are also connected
to said levers 53 in a manner similar to the
cores 46, and have corresponding stop-collars
57, between which and stops 58 work coiled
springs 59 which normally hold the cores 56
and the levers 53 in the positions shown.
It will be noticed that the stops 55 are so
formed as to permit the levers 53 and the

side-grippers 52 to have greater angular

movements than the corresponding members
carried by the forming-roll 5. This move-
ment 1s sufficiently greater than that of the
corresponding inember on the roll 5 to per-
mit the fingers 52 when in their normal po-

49, and the timing of the operations of these
fingers 1s such as to prevent any interference
between them at any other moment. The

cores 56 will be energized by the colls 60.
[, forming the body portions cf the solenoids

on the forming-roll 4, and its coils are also
preferably connected 1n series at their mner
ends, as 1n the case of the coils 50 on the

roll 5, the connecting conductor being passed.

through an insulated opening in the rib or
web 61. At their outer ends said coils 60
are connected respectively to the shatt 6 and
to a contact element of the automatic elec-

trical controlling means which cooperates

with the roll 4.

The end-gripping means carried by the
upper forming-roll 4 for the purpose of
oripping the upper side of the forward end

or bottom of each bag-blank, may also be

of any suitable type. In this construction I
have illustrated a gripper having a pair
of pins adapted to move through openings
in the rim of the forming-roll by which they

are carried, for the purpose of perforating

the upper ply of a bag-blank and thereby
holding such ply. IHere these pins are op-
erated by an electromagnet, preferably of
the duplex type, the coils of the magnet be-
ing indicated at 62 and their common arma-
ture at 63. This armature 1s here carried
by a plunger 64 which works 1n a guide-
opening in the bracket 65 secured to the
mner side of the rim of the forming-rell 4
(see particularly Fig. 8), said plunger be-
ing also guided by a pair of pms 66 which
work in openings passing entirely through
said rim, these pins constituting grippers
which hold the upper ply of a bag-blank by
perforating 1t.- The plunger 1s normally re-
tracted and the pin 66 drawn into the rim
of the roll 4 as by means of 2 coiled spring
67 which in this case works in a longitudi-
nal bore in the plunger, as shown. In a
manner similar to that before described one

shaft 6 for the purpose of himiting one of
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| ﬁber ring 5.

terminal of this duplex magnet 1s grounded,

as for example on the shaft 6, and the other
1s connected with a corresponding contact
element of the automatic electrical control-
ling means.

From the foregoing description of the
construction and org anization of the various
elements of each side-—gripping or end-grip-
ping means 1t will be seen that at least one
of the two movements of each gripper 1s 1n-
tended to be controlled electrically, and that
the other movement, though shown as me-
chanically controlled, 1s also a practically
instantaneous movement, and may, if de-
sired, be effected by various other means.
The movements which are electrically con-
trolled are here illustrated as the working
strokes of the respective grippers, and these
are governed by automatic electric control-
ing means which will usually comprise con-
tact- seoments and brushes of well-known
conatmctmn, the brushes being carried by
some suitable fixed members and the contact-
segments being rotatable preferably in syn-
chronism with the respective forming-rolls
whose grippets they govern.

The two fixed contact members of thé

electrical controlling means are designated
respectively 68 and 69, and as both will
preferably be of the same constr uction, a de-
scription of one will suflice for both. The
contact element 68 1s here represented as a

brush normally pressed by a spring 70 1mto

engagement with a pair of contact- Seoments
71 and 72 on the shaft 7, the spring being
adjustable as to 1ts tenslon and the contact
element or brush being mounted in a brush-
carrier 73 which in turn is mounted in an in-
sulating bushing 74 1n the post or pedest‘ﬂ 3.
The contacts or seoment% 71 and 72 against
which the brush 68 is pressed are mounted
on and insulated from the shaft 7, they be-
g prefembly secured to an mstﬂuuno )
These two contact- 5eomellt5
71 and 79 are of different lengths, the former
beine connected by a conductor 76 with the
solenoid 39, while the contact-segment 792 is
connected by a conductor 77 with the adja-
cent solenoid 50. In a manner similar to
that just described the shaft 6 1s provided
with an insulating or fiber ring 78 carrying
a palr of C(}I]t"lct seoments 79 and 30, the
former of which is connected by means "of 1
conductor 81 with the duplex magnet 62 of
the upper forming-roll, and the latter of
which is connected by means of a conductor
82 with the adjacent solenoid 60.

The relative positions and lengths of the
different contact-strips 71, 72, 79 ‘and 80 un-
der all concditions, 1:)f11"t10ularly their posi-
tions with respect to their brushes 68 and
69 near the beginning and at the end of the
diamond-fold- tonmnﬂ operation, are clearly
shown 1n detail mn I‘wg 9 to 16 1nclusive
adjacent the grippers “which they control,

ﬁbefore stated, are feed-rolls 11 and

940,534

and will serve to make clear the timing of

the operations.
The operation of my umproved dmmond-

fold-forming mechanism as illustrated 1in

the present apphcatlon 15 as tollows: Tucked
tube - blanks are preferably first formed in
any well-known manner and cut to the
exact length required for making a paper-

bag, and these are then fed, one after an-

.'o‘ihel to the forming-rolls by the feed mech-

amsm the principal elements of which, as
19
When the tube blank enters the space be-
tween the rolls 4 and 5 the end - gripping

‘means of the lower forming-roll Wlll first

be brought into action and  the ingers 382
will close down upon the lower ply of the
tube-blank and grip 1t securely. This re-
sults from the fact that the brush 68 first
comes into contact with the segment 71 and
through thissegment closes a civcuit through
the solenoid 39. The circult thus closed may
be traced on the diagram in Fig. 17, it being
from a source of energy, such as the b&ttery

83, through a conductor 84 to the brush 68,

{rom W hlch the course of the current is by

“way of contact-segment 71, conductor {6

solenoid 39, to ground and back to b‘tttely
83. The end- oripping means of the upper

forming-roll 4 will then be brought 1mto ac-

tion, the pins 66 being projected through the
vim of the forming- voll 4 and thl:‘mwh the
upper ply of the tube-blank on the ener o-
zation of the duplex magnet 62. ‘T'he con-

tact-segment 79 and the brush 69 control

the cumut to this electromagnet, which cir-
cuit is as follows—from the b.;tttely 33
through conductor 85, brush 69, contact 79,
conductm 81, nmonet colls 62, fmd 0101111(:1
back to the ba,ttely 83. The side- oripping
means of the lower forming-roll 5 wﬂl then
be brought into action and the resilient oT1Ip-
pers 49 theleof will move 1nto the tucks at
opposite sides of the lower ply and will hold
the edges of the lower ply of the bag firmly
a ﬂ.-;lm%t the surtace 01‘ the roll 5. These
orippers 42 are operated by the cores 46 of
the %O]G]l()ld% carried by the roll 5 when the
coils 50 of such solenoids are energized, the
energization of these coils bemm effected
When the brush 68 and the seﬂment 72 malke
contact with each othel at ‘i"'thh time the
civenit will be from the battery 83 through
conductor 84, brush 68, contact-cegment 72,
conductor 77, the colls 50 connected 1m series,
and tluouﬂh oround back to the battery.
The side- gripping means carried by the

upper roll 4 come 1nto operation in this con-

struction last of all and grip the side edges
of the upper ply, of the bag. The grippers
59 of the side-gripping means are operated
by the cores 56 of the solenoids carried by
thﬂ forming-roll 4 when the coils 60 of such
solenoids are energized. The circuit through
these coils is from the battery 83 through
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coinductor 85, brush 69, contact-segment 80,
conductor 82, the coils 60 in serieg, and back
by way of ﬂlmmd to the battery.

Adtter a mg has been securely ‘eripped and
clamped to the forming-rolls 1t 1s opened out
eradually as the rolls 4 and 3 rotate 1n uni-
son, and this opening movement 13 continued
the bottom portion ¢f the bag 1s pulled
taut, the opposite side edges of the bottom
j:)ullec_ inward as a result of the tension on
the central portions of the bottom edges ot
the upper and lower plies, and the ends of
the bottom defined by fold lines 86 at oppo-
site sides of the bag, that is, at oppoglte ends
ot the forming- rolls. The diamond-fold for
forming the satchel-bottom of the bag will
then be practically finished, and one “after
another the different gripping devices may
be released from the blank. The first grip-
131110 means to be released will be the pins 66
of the end - oripper carried by the upper
forming-roll 4, which will be drawn back
by thetr sprmﬂ 67 when their controlling
segment 79 breaks the circuit through the
battely 83 by riding oft the brush 69. The
side-grippers carr ied by the upper roll will
next be released 1n a similar manner by the
seoment 80 riding off said brush. The end-
grippers and side-grippers of the lower roll
5, however, will remain closed upon the
lower ply of the blank for the purpose o1
transferring the same into poc)ition to be
conveyed, as by means of a roll 87, to sut-
able creasing, pasting, fap- foldmo anc
pressing devices, which are not Terein
shown but which are well known in the art.
The roll 87 1s 1 this construction secured to
a shaft 88 which Cﬂllit% a-gear 89 1n 1‘11{3&11
with the gear 22 carried by the lower form-
ing-roll 5
move at the same surface speed. At the
point 90 the surface of the roll 87 1s cut
away as shown to permit the end-grippers
32 to pass freely.

The condition of the bottom of the bag-
blank after the diamond-fold has been
formed and the upper ply released 1s shown
in Fig. 4, in which the end-grippers 32 are
about ready to release the forward end of
the blank as 1t enters the pass between the
voll 5 and the roll 87, it being clear from
Fig. 13 that the contact 71 is ‘Lt such time
about to ride off the brush 68. The side-
orippers 42 of the lower roll, however, may
hold the sides of the lower ply against the
roll 5 until they are close to the pass be-
when the segment 72 will
ride off the brush 68 and break the circuit
through the coils 50.

With a machine of this type 1t 1s possible
to form the diamond-fold of satchel-bottom

raper-bags by means of rotary rolls moving
at the 111{}hest rate of speed necessary or
ovdnmrlly employed 1 forming and finish-
Ing paper-bags.

&

5, so that the two rolls 5 and 87

All the parts are ssmple 1n |

o

| construction and they are few in nimber.
( Kach movement, whether controlled by a

spring o by electromaﬁ*netlc action, 18 prac-
tically imstantaneous, which is not the case
with corresponding pfwts operated by cams
or similar mechanical elements. Moreover,
it, will be obvious that in a machine of this
type the parts operate quickly and silently,
there being no cams or other parts to pro-

duce shocks.

What 1 claim 1s:

1. In a paper-bag machine, diamond-fold-
forming mechanism havi ing gripping and re-
leasing “movements and embodymw a plural-
1ty of automatic controlling devices having
cdifferent operating pemods and opemtwe
for instantaneously effectmo each of said
movements, each of said devices mncluding
an electrical device which controls one of
such movements and which 1s brought fully
into action suddenly as compared with the

oradual action of a cam.

2. In a paper-bag machine, diamond-fold-
forming mechanism having gripping and re-
leasing “movements and embodying a plural-
1ty of automatic controlling devices mov-
able into action at different pemods and also
movable out of action at difierent periods
and opemtwe tor 1nstantaneously effecting
each of sald movements, each of said devwes
including an electrical device which controls

one ot Such movements and which 1s brought

fully into action suddenly as compared with
the gradual action of a cam.
3. In 2 paper-bag machine, diamond-fold-

forming mechanism embodymn a plurality

of blank- holding devices having gripping
and releasing movements and also mnbody—-
Ing a plumhty of automatic controlling de-
vices governing sald blank-holding devices
and hwmo different operating perlods, said
controllmo devices being operative for In-
stmtmeoucsly effecting each of said move-
ments of the bl‘mk—hofldmﬂ devices, and
each of said controlling devices 1110111d1110
an electrical device wnch controls one of
said movements and which 1s brought fully
into action suddenly as compared Wlbh the
oracdual action of a cam.

4. In a paper-bag machine, diamond-fold-
forming mechanism embodying blank-feed-
ing means, a plurahty of blank- holding de-
vices each having gripping and 1‘616381]:10‘
movements, and a plumhty of automatic
contr olhno devices governing sald blank-
holding devices and hwmo' different operat-
mng perlods ooverned by said blank- feeding
means and each operative for instantane-
ously effecting each of the movements of the
bla.nh-holchnn device to which 1t corresponds,
and each of said devices including an elec-
trical device which controls one of such
movements and 1s brought fully mto action

'suddenly as compared Wlth the oradual ac-

tion of a cam.

70

70

30

85

90

95

100

105

110

115

120

125

130



10

15

20

20

30

3D

40

45

o0

5O

60

65

&3 | 940,534

5. Tn #@ paper-bag machine, diamond-fold-
forming mechanism embodymo blank-feed-
ing means and also embodying blank-hold-
ing end-gripping means having gripping
and releasing movements, blank - holding
side-gripping means also having gripping
and releasing movements, automatic confrol-
ling means governing said end-gripping and
side- oripping means and governed by said
bhnh-teednw means ancl opelatlve for 1n-
stantaneously effecting each of such move-
ments of each of such oripping means, said
means including an electrical device which
controls one of such movements of each
oripping means and which is brought fully
into action suddenly as compared Wwith the
oradual action of a cam.

6. In a paper-bag machine, diamond-told-
forming mechanism embodymﬂ blank-feed-
ing means anl also embodying blank-hold-
ing end-gripping means hwmo oTIPPING
and 1elea,51110‘ movements, blanl - holding
side-gripplng means also hzwmo 01*11:)131110
and releasing movements, and a phu ality of
automatic controlhnﬂ devices governing said
end-gripping and sicle- oripping means and
having different operating periods governed
by said blank- feeding means and each oper-
ative for 11151,&]:11:%1_’1@011%1}7 effecting edch of
the movements of the gripping means to
which it corresponds, and each of said de-
vices including an electrical device which
controls one of such movements of its grip-
ping means and which is brought tully into
action suddenly as compared with the orad-
nal action of a cam.

7. In a paper-bag machine, dnmond fold-
forming mechanism embodymn blank-feed-
ing means and also embodying blank-hold-
ing end gripping means, blank-holding side-
gripping means, and a plurality of auto-
matic electrical coniro]hno devices 1nclud-
ing means controlled by the blank-feeding
means for moving them into action at dif
ferent periods and also for moving them cut
of action at different periods, said d evices
coverning differential instantaneous gmp
ping and releasing movements of saia end-
oripping and 51{“16-0"'1]_2)1311]ﬂ means.

8. In a paper-bag machine, diamond-fold-
forming mechanism emoodvmo a forming-
roll, blank- holding means cqrrled by said
101*11’11,(10 roll and lmfmf} gripping and re-
leasing mwements automatic electrical con-
tr 01]1110 means 1ncludmﬂ means for moving
1t 1n Synchl onism with said forming- roll
and governing said blank-holding means and
operative for instantaneously eﬂectmo one

f the movements of said blank-: 101(:1111;;

of
means, and means for instantaneously ei-
fectlnﬂ the other movement of the blank-
holdmo Imeans.

9. Tn a paper-bag machine, diamond-fold-
forming mechanism embodying a forming-

| forming-roll and having ﬂmppmo and ve-

leasing 11’101‘61116111%, antomatic electrical Con-

tmllmn means connected for rotation 1in
sylmhlmnsm with said forming-roll and
governing satd Jl‘mh holding means and

Opﬂmtwe for instantaneously effecting one of
the movements of said blank- 1101(]1110' means,
and means for instantaneously eﬁewtmﬂ the
other movement of the blank-holding means.

10. In a paper-bag machine, diamond-
fold-forming 1”18011%111611’1 embodvnw a form-
ing-roll, blanh holding means cwrrled by said
:tmmlnﬂ roll and havuw eripping and re-
leasing 11'10%111611‘(5,, aut omatic electrical con-
trolline means carried by said forming-roll

and governing said blank-holding means and

opera‘iwe for istantaneously eﬂfectmﬂ one
of the movements of said blank-holding
means, and means for instantaneously of
iectma the other movement of the blank-
holdmﬂ* means.

1. In a paper-bag machine, diamond-
fold formmo mechanism embodving a form-
ing-roll, blank holding means C.:ll"l‘l{?d by said
iormmn -roll and having gripping and re-
leasing movements, a plm alhity of automatic
electrical controlling devices connected Tor
rotation 1n Synchromsm with said forming-
roll and governing said blank-holding means

and hfwmﬂ different operating ]Jeuod% and ¢

operative for instantaneously eﬁ’echnﬂ one
of the movements of said blank- 101(:11]10
means, and means for instantaneously N
fectmo the other movement of the blank-
ho-Ldmo means.
19. Tn a paper-bag machme chamond-
i'old forming 1’116011‘111]511’1 embodvmo a form-
ine-roli, 1}1.111] -holding means Pmued by
saidl foumno -roll and hfwmu oripping and
101(}1%1110 movements, a p‘m' 1111“5?' of auto-
matie decumal controlling devices con-
nected for rotation 1n symln onism with said
forming-roll and governing said blank-hold-

ing means and movable into action at differ-
ent periods and also movable out of actien

at different periods and operative for in-
stantaneously effecting one of the movements
of said blank- holdmﬂ means, and means
for instantaneously ef
ment of the blank-holding means.

13. In a paper-bag chhme cllamond-
fold-forming mechanism embodvlnﬂ a Torm-
ing-roll, a plurality of blank- holdmn‘ devices
carried bV said forming-roll and each hav-
ing eripping and releasing movements, a
plm ality of automatic elect ncﬂl Coml(ﬂhn o
devices connected for rotation in S}Tnchmn%m
with said forming-roll and governing said

blank-holding dcvlces and thVlll‘D different

operating pemods and each opwatwe for
instantancously effecting one of the move-
ments of the blank-holding device to which
1t (iorlespond%' and means for instantane-
OUS

roll, blank-holdmw means carried by said | of smd blank- h(ﬂdmg devices.

‘ecting the other morve-

effecting the other movement of each.
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14. In a paper-bag machine, diamond- ;1 means to which it corresponds, and means
for imnstantaneously effecting the other move- -

fold-forming mechanism embodymo a, form-
ing-roll, blank- holding end-gripping means
carmed by sald immme -roll and having
oripping and releasing mowements blank-
holding side-gripping means also mrned by
said 1011111113-1*011 and having gripping and
releasing movements, automatic electric con-
110111110 means including means for moving
them in synchronism with said forming- roll
and for governing said end-gripping and
side-gripping means and operative for 1i-
stantaneously eiiecting one or the move-
ments of each of such Qripping means, ancl
means for Instantaneously effecting the other

movement of each gripping means.

15. In a paper-bag machine, diamond-
fold-forming mechanisin {.,mbodymn a form-
ing-roll, blank- holding end-gripping means
cqrrled by said formmtr roll and having

oripping and releasing mm*ements blank.

holding sz&de-r*rlppmﬁ means also carued by
said tormmﬂ roll and having gripping and
releasing 11101?(31‘1(1611’{5 a plurality of auto-
matic electrical controlling devices includ-
ing means for moving them in synchronism

with said formmmroll and governing said

end—uuppmo and. side- gripping means and

waving different operating periods and each
DpCl”‘&tlT for instantaneously etfecting one
ot the movements of the frllppm.g: means to
wlilch 1t corresponds, and means for instan-
taneously eﬁeﬁtmo the other movement of

cach of said gripping means.

16. In a paper-bag machine, diamond-
fold-forming mechanism embodynm a, form-
ing-roll, bl anlk- holding end-gripping means
Cflrlled by said tormmﬂ roll and having
oripping and releasing .movementﬂ blanl
holding side-gripping means also curmed by
satd formmﬁ Toll and having gripping and

releasing 1*r10veu'1(—mts, a plurs ity of auto-

matic electrical controlling devices 1nclud-
ing means for moving them in synchronism
with said forming- roll into action at differ-
ent Permd% and out of action at different
pericds and also including means for gov-
erning sald end-gripping and side- oOTIPPING
means and each operative for lnstantane-
ously effecting one of the movements of the

oripping means to which 1t corresponds, and
means for instantaneously effecting the other

-movement of each of sald gripping means.

17. In a paper-bag machine, “diamond.-
fold-forming mechanism embodymﬂ a form-

mg-roll, a plm ality of blank-holding devices

carried by said forming-roll and each hav-
Mg oripping and releasmo* movements, a
plm ality of automatic electrical controllmn
devices also carried by said forming roll
and governing said blank-holdmg devices
and hwmo different operating pemodg and
each oper ative for instantaneously e
one of the movements of the blank- holdmo

Tecting |
I ments of its Tespective Tlank- holding means,

ment of each of such blank- holding devices.
18. In a paper - bag machine, dmmond
fold-forming mechanism embodymﬂ a pair
ot OPPGSILQIY -votative coacting forming-
irolls, blank-holding means carried Dy each
ai cnid immuw—lails and automatic con-
trolling means governing said blank-hold-
Ing ineans and com:)elatwe with said form-
ing-rolls and oper ative for instantaneously
Eectinﬂ each of the movements of each of
'fsmd blank- holding means, said means 1n-
cluding electrical means which controls one
of such movements of each blank-holding
means and which 1s brought fully into ac-
tion suddenly as compared with the gradual
zlction of a cam.
9. In a paper-bag machine, diamond-
f md fmmmu mechanism elnbodym a pair
ot {}ppOSIt{le rotative coacting forming-
rolls, blank-holding means carried by efu,h
of said fonnmﬂ-mlls and each having grip-
pinge and rele%mﬁ movements, a pair “of au-
tomatic electrical controlling means rota-
table vespectively in synchronism with said
forming-rolls and governing said blank-
aoldnw ineans 1eepectlwly and operative
for instantaneously effecting one of the
movements of each of said blank-holding
means, and means for instantaneously of-
fecting the other movement of each blank-
holding means.
20. ITn 2 paper- -bag machine, di‘lﬂ’lOl’ld
fold-forming mechanism embodymﬂ A Dair
of oppositely - rotative concting lmmmm
rolls, blank-holding means carried by eﬂch
of said forming volls and each hmqno oT1P-

ping and 1eleqfam0' movements, a pair of au-

tomatic electrical COIltl"OHlllﬂ' means carried
respectively by said 101*1111110 -rolls and gov-
erning said blank- holdmﬂ
tively and each operative for inst tantaneously
effecting one of the movements of 1ts re-
pechve blank-holding means, and means for
111stantaneously e:Tectmo the other move-
ment of such blank-holding means.

21. In a paper-bag machme diamoncdl-
told-forming mechanism embedymﬂ A pair
of oppositely - rotative coacting forming-
rolls, blank-holding means carried by each
of said forming Solls and each having
oripping and 1eleaslrw movements, two sets
of automatic QIQCLI'IG’II controlling devices
one of which sets is carried by one of said
forming-rolls and includes means for govern-
1Ng one "of said blank -holding means and the
01 iher of which sets is Cart ied hV the other of
said rolls and includes means for governing
the other of said blank-holding means, the
devices of each set having d1 ferent 0pe1’"1t1ng
periods and each being operative for in-
stantaneously effecting one of the move-

means respec-
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and means for mstantaneously effecting the
other movement of each hl‘lfllx-h()ldlllﬂ
means.

29. In a paper-bag machine, diamond-
fold-forming mechanism embodying a pair
of oppoguelv-lotatwg coacting forming-
rolls, two sets of blank-holding “devices one
of which sets is carried by one and the other
set by the other of said forming-rolls and

each of which devices has gripping and re-
leasing movements, two sets of automatic
elecumal O] 1’(10]111’10 devices one of which
sets 1s carried by one of such forming-rolls
and includes means for governing cne “set of
blank-holding devices and the other of
which sets ig carried by the other of said
rolls and includes means for governing the
other set of blank-holding devices the au-
tomatic electrical controlhno devices of each
set having different Operatmo periods and
cach bemn operative for instantaneously ef-
ing one of the movements of its respec-
tive blank-holding device, and means for 1n-
stantaneously r"“'ectlnﬂ the other movement
of each blank- holdmo device.

23. In a paper- baﬁ machine, diamond-
fold-forming mechanism embodymg a pair
of oppoglt(,ly-rotatlve coacting forming-rolls,

a pair of blank-holding end-gripping “means

carried ]GSpectwely by sald forming-rolls
and each having gripping and 1"61@‘18111“
movenients, a pair of blank-holding side-
oripping means also carried 1"espect1ve1y by
said forming-rolls and each having bnppmﬂ
and Ieleasuw movements, two sets of auto-
matic electrlc%l controlling devices one of
which sets 1s carried by one > of said forming-
rolls and includes means for governing the
blank-holding devices of one “roll and the
other of which sets is carried by the other
of said rolls and mcludes means for govern-
said other
1011 the automatic electrical controlling de-
vices of each set having different oper: ‘"Lt].llﬂ
periods and each being operative for in-
stantancously effecting one of the move-
ments of 1ts respective gripping means, and
means for instantaneously effecting the other
movement of each gripping means.

24. In a paper-bag machine, diamond-
fold-forming mechanism embodying 4 pair
of oppositely -rotative coacting forming-
rells, two sets of eripping devices one set
carried by each of said rolls and each set
consisting of an end-gripper and two side-
arippers dlsposed at opposite sides of ther
respective forming-roll and each having
eripping and releasing movements, auto-
matic electrical contro]hna means carried by
sald rolls and ineluding means for govern-
ine the end-gripper and the 81(:1@-01:'11:)1:)@18
of each forming-roll and each operative for
1118’5111’5&11@01151}? effecting one of the move-

|

stantaneously effecting the other movement
ot eﬂc]_l oripper.

5. In a paper-bag machine, diamond-
f@ld immmﬂ mechanism embodying a paiv
of opposne]v rotative coacting forming-
rolls, two sets of gripping devices one set
carried by each of said rolls and each set
consisting of an end-gripper and two side

grippers “disposed at opposite sides of their

1"e%pectlve 3501*1111110 roll and each having

eripping and 161@.:181110 movements, auto-
matic electrical controlhnn devices carried
by said rolls, and having different operating
periods, and embodymo means for simul-
tm“ieouslv nd instantaneously operating the
side-grippers of one roll and for separately
and instantaneously operating the corre-

65

70

&0

sponding end-gripper, and means rfor mstan-

taneously 1deasmﬂ each of sald grippers.

96. In a paper- bao machine, cdiamond-
fold-forming mechanism embodylno 2 PALT
of oppositely - rotative coacting forming-
rolls, two sets of gripping devices one set
carried by each of said rolls and each set
consisting of an end-gripper and two side
SrIpPers dleposed at opposite sides of their
respective forming-roll and each having
orippmng and 1‘618‘18111'0 movements, atto-
matic electrical 0011111*0111110 devices carried
by said rolls, and having different operating
periods, and embodymﬂ means for simul-
taneously and instantaneously operatmﬁ the
side-orippers of one roll and for separately
and 1113t‘111taneonsly operating the corre-
sponding end-gripper and also opemtwe for
actua.mo in different timing the grippers of
the other roll, and means for separately re-
leasing each of said grippers. _

o7. In a paper-bag machine, diamond-
fold - forming  mechanism unbodynm )
forming-roll, electrically-controlled blank-
h@ldmﬂ means carried by said forming-roll,
2 contact- seoment movable 1 unison W’lth
said formmg-mll,, a contact device cooper-
ative with said contact-segment, and a source
of electric energy in circnit with said con-
tacts and with said blank-holding means.

28. In a paper-bag 111&@11111@5 diamond-
fold-forming mechanism emboc ying a form-
ing-roll, a plurahty of electrically- controlled
blank- holdmn devices carried by said form-
ing-roll, a ph rality of contact-segments
movable in UnIson with said forming-roll
and located in different rotative positions,
ancd means cooperative with said contact-
segments, including a source of electric
energy, for sepﬂ,mtely energizing said blank-
holding devices.

09. In a paper-bag machine, diamond-
fold-forming mechanism embodymo a Torm-
ing-roll, a pair of electrically- controlled
sidle- nmppera carried by said forming-roll
and electrically connected 1n series, an elec-

ments of each gripper, “and means for in- | tllcally controlled end-gripper also carried
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by said forming-roll and electrically con-
nected 1n parallel with said side-gripper,
contact-segments movable in unison with
said formmﬂ -roll and located 1in different
rotative 13051t10118 and means cooperative
with said contact-segments, including a
source of electric energy, for sunultaneously
energizing sald side-grippers and separately
ener crlzmu salcd end-gripper.

30. In & paper-bag machine, diamond-
told-forming mechanism embodym a pair
ol oppocjltehr—mt ive coacting forming-
rolls, electrically-controlled blank-holding
means carried by each of said forming 1’*(}118,
contact-segments movable 1e%pec,twely in
anison with said torming-rolls, and means
cooperative with said contact-segments, 1n-
cluding a source of electric ener oy, LOT en-
ergizing said blank-holding means.

31. In a paper-bag machme diamond-
fold-forming mechanism embodying a, form-
ing-roll, an electromagnet carried by said
forming-roll, a gripper also carried by said
forming-roll and controlled by the armature
of said electromagnet, and means for en-
erg1zing said magnet.

32. In a paper-bag machine, diamond-
fold-forming mechamsm embodymw a form-

G
€3

ing-roll, an electromagnet carried by said
torming-roll and having a pivoted armature,
a gripper 1n fixed relation with said arma-
ture, and means for energizing said magnet.

33. In a paper-bag machine, diamond-
fold-forming mechanism embodymo a, form-
ing-roll, a solenoid carried by said forming-
roll and having a pivoted core, a gripper in
fixed relation with said core, and means for
energizing sald solenoid.

34. Tn a paper-bag machine, dia.moncL

fold-forming mechanism embodying a form-

ig-roll the rim of which has a working
space for a gripper, an electromagnet car-
ried by said forming-roll, a gripper “also car-
ried by said 1011111119 -roll and controlled by
an armature of said electromagnet and mov-
able 1 said working space 1 the rim of

{ said forming-roll, and means for energizing

said magnet

Signed at New York, in the county of
New York and State of New York, this 19th
day of November, A. D. 1904.

CHARLES D. KING.

Witnesses: _
Epear A. FrLrows,
C. S. CaaMPION.
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