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2,430,281
WEB FEEDING MECHANISM

Lewis B. Eaton and Robert William Vergobbi,
Quincy, Mass., assignors to Pneumatic Scale
Corporation, Limited, Quincy, Mass., a corpora-
tion of Massachusetts

Originél application August 12, 1942, Serial No.
454,554. Divided and this application April 24,
- 1945, Serial No. 589,974

3 Claims. (CI, 271—2.4)

1

This invention relates to web feeding mech-
anism particularly adapted for use in a machine
for producing a tea, coffee, or similar bag.

In general, the object of the invention is to
provide novel and highly efficient web feeding
apparatus which lends itself particularly for use
in apparatus for producing tea, coffee, or similar
bags, from thin webs of paper.

With this general object in view, and such
others as may hereinafter appear, the invention
consists in the web feeding apparatus hereinafter
described and particulariy defined in the claims at
the end of this specification.

In the drawings illustrating the preferred em-
bodiment of the invention, Fig. 1 is a side eleva-
tion of a tea bagging machine embodying the
present invention; Fig. 2 is a plan view of the
machine shown in Fig. 1; Pig, 3 is a sectional
view taken on the line 3-—3 of Flig. 1; Figs. 4 and 5
are vertical sectional views, Fig. 4 being a section
on the line 4—A4 of Fig. 5, and Fig. 5 being a section
on the line 5—5 of Fig, 4; Fig. 6 is a cross sec-
tional detail of an air valve to be referred to;
and Fig. 7 is a perspective view of the completed
bag produced by the present machine.

In general, the present invention contemplates
the provision of apparatus for producing a tea,
coffee or similar bag, and in its preferred embodi-
ment for providing a tea or coffee bag of the
structure forming the subject matter of our co-
pending application Serial No. 436,084, filed
March 25, 1942, In general such a bag is prefer-
ably formed of soft porous filter paper and prefer-
ably impregnated with a thermoplastic impreg-
nant to enable the marginal portions thereof to
be sealed together upon the application of heat
and pressure thereto. In producing the bag, a
rectangular blank of such heat sealable filter
paper is folded along a medial line to form two
side walls whereupon the sides of the bag are heat
sealed face to face along the marginal edges
thereof to form a flat bag having rectangular
side walls and being open at the top, the folded
edge comprising .the bottom of the bag. After
a charge of the commodity has been deposited
into the bag thus formed, the mouth portions of
the bag are drawn togéether to form a contracted
neck portion, and a flexible member such as a
string or twine is tied around the neck in a man-
ner similar to the procedure now followed in mak-
ing a pouch type of tea bag. The usual tag may
and preferably will be attached to the extended
end of the string.

The different features of the present invention
are herein illustrated as embodied in an auto-
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matic tea bagging machine for producing tea bags
of the pouch type and which machine may and
preferably will, except as to details to be herein-
after pointed out, be constructed and have the
mode of operation of the automatic tea bagging
machines forming the subject matter of the
United States Patents to Ralph N. Doble, No.
1,726,060, granted August 27, 1929, and to ‘W. S.
Cleaves, No. 1,811,805, granted May 30, 1933, to
which reference’is made, and only sufficient por-
tions.thereof have been herein illustrated and
described as will enable the features of the present
invention to be understood. The tea bagging’
machines illustrated and described in the above
patents to Doble and Cleaves are provided with -
mechanism particularly adapted for producing
tea bags of the pouch type from a rectangular
blank of gauze. and, the present invention seeks
to utilize the main structure of such machines
and to provide mechanism particularly adapted
for making filter paper bags of the type shown
in our copending application above referred to.

Referring now to the drawings, the improved
tea bagging machine illustrated therein is de-
signed to withdraw a web {0 of heat sealable
filter paper from which the present bag is to be
formed, from g supply roll 12 by a pair of inter-
mittently driven feed rollers {4, 16. During each
cycle of operation of the machine, the feed rollers
{4, 16, in cooperation with a suction operated
device indicated generally at (8, are arranged to

* advance a predetermined lenzth of the web onto
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a supporting plate 20 and the length thus ad-
vanced is severed from web by shear members
22, 24, as shown:. The blank thus formed is dis-
posed over an opening in the supporting plate 23
and in operative position to be engaged by a ver-
tically reciprocating forming and filling tube 28.

As best shown in Figs. 1 and 3, the rollers 14, 1§
are intermittently rotated through connections
from the main machine including a vertically re-
ciprocal rack gear 30 arranged to mesh with a
gear 32 formed inteerally with a hollow elon-

 ‘gated shaft 34 rotatably mounted on a shaft 38

upon which the lower withdrawing ‘roll (8 is
secured. The reciprocal rack 30 is pivotally con-
nected at its lower end to an arm 38 fast on a
rocker shaft 40 journaled in a bracket 42 depend-
ing from the machine frame, and, the shaft 40 is
rocked by a second arm #4 secured thereto and
connected to a cam, not shown, arranged to effect
reciprocation of the rack 30 during each cycle of
operation of the machine.

The lower roller shaft 26 is rotatably mounted
in bearings formed in brackets 46, 48 attached to
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the platen 47 and in order to effect rotation of the
shaft in one direction 6nly, the latter is provided
with a pawl carrier 50 fast thereon having a pawl
52 arranged to engage a ratchet 54 formed inte-
grally with the hollow shaft 34, Thus, in opera-
-tion, the shaft 36 is rotated clockwise viewing
Fig. 1 during the upward stroke of the rack and
remains idle during descending stroke of the rack.
The rack 30 may and preferably will be provided
with suitable guides or slide bearings, not shown,
arranged to maintain the rack 30 in mesh with its
gear 32. . )

The upper withdrawing roller 14 is mounted on
a shaft 56 extending between arms 58, 60 which
are secured o a shaft 62 pivotally mounted in g
bracket 64. The rollers {4, 16 are geared to-
gether by gears 65, 68 formed integrally with
their respective rollers, as shown. A handle 10
Tast on the pivotal shaft 62 is provided to facili-
tate manual raising of the upper roll 14 in order
to enable the end of the web to be inserted be-
tween the cooperating rollers when starting a new
supply roll of the fllter paper.. '

In order to support the leading edge of the
relatively light weight web as it is being advanced
by the rollers {4, 16 onto the supporting plate 20,
the suction operated device. 8 above referred to
is arranged to pick up the leading edge of the weh
and carry it along simultaneously with and at
the same rate as the advancement of the web by
the rollers 4, 16. As herein shown, the suction
operated device includes a U-shaped suction head
or pipe 12 having suction openings 74, 16, one in
the end of each leg of the U-shaped member, the
ends being turned downwardly at right angles to
the legs, as best shown in Fig. 4. The U-shaped
member is connected at its base to a pipe 18
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head as it passes over the opening in the plate 20
and to lower it at either end of its stroke. In
order to reciprocate the suction head, one of the
supporting blocks {18, is connected to a horizon-
tally reciprocal rack gear (30 arranged to mesh
with a pinion 132 keyed to the hollow shaft 34,
see Fig. 3. The rack 130 is slidingly supported
in an eiongated guide member 134 mounted to
rock on the hollow shaft 34. From the descrip-
tion thus far, it will be observed that the suction
unit 18 is advanced simultaneously with the feed

. of the web between the feed rollers 14, 16 and

15

that the suction unit will be retracted upon the
return or descending stroke of the vertically
reciprocating rack 30 while the feed rollers 14, 16
remain idle through the connections described.
Upon advancement, of a predetermined length
of the web onto the plate 20 as above described,
provision is made for cutting the web to provide

20 2 rectangular blank from which the flat bag is

formed. As shown in Figs, 1 and 4, immediately
beyond the feed rolls {4, {6, the web is arranged
to extend hetween upper ahd lower guide plates
186, 138 and over the lower shear member 24

o5 which may be stationarily supported from the

machine frame. The movable shear member 22
is pivotally mounted on a stud (40 supported in
the bracket {42 and is provided with an arm (44
connected by a link (46 to a cam, not shown,

30-arranged to actuate the movable shear 22 in

timed relation to the operation of the web feeding
mechanism. As illustrated in Fig. 3, the movable
shear member 22 is provided with a cut out por-
tion 148 to avoid the rack 133 during the cutting

35 operation. A guard member 150 may and prefer-

provided with a flexible connection 80 leading to -

an air valve 82. The air valve 82 is mounted in
a bracket 84 attached to the machine frame, and,
as illustrated in cross-section in Fig. 6, the air
valve includes a rotary member 86 having an

-aperture 88 arranged to connect the suction head "

with a pipe 90 leading to the source of suction

" when the member 86 Is rocked to present the
aperture 88 into alignment with passageways 92,
94, and to discontinue such connection when the
member 86 is rocked to move the aperture 88 out
of alignment with passageways 92, 94 and into a

“position in which a second aperture 96 is moved
into alignment with a vent 98, as clearly shown
in Fig. 6.

Provision is made for rocking the valve member
86 in timed relation to the movement of the
suction head, and, as herein shown, see Fig. 1,
the valve member 86 is provided with an arm
100 connected by g link 102 to one arm (04 of
a two-armed lever pivotally mounted at 166 in
a bracket 107. The second arm 108 of the two-
armed lever is provided with a cam roll {18 which
cooperates with a cam {2 mounted on a cam
shaft {14 forming a part of the operative mecha-
nism of the main machine.
to hold the roller 110 against its cam 112.

Referring now to Figs. 1 and 4, provision is
made for supporting and reciprocating the suc-
tion head {8 from the position shown in Fig. 4
wherein the extended end of the web is engaged
by the suction openings 74, 16, to the position
shown in Fig. 1 where the suction is released.
Each leg of the U-shaped membér:12 is provided
with a supporting block 118, 120, ea¢h having a
roller 122 arranged to run in a path 124 formed
in guide members 126, 128, as best shown in Fig. 5.
The path 124 is designed to raise the suction

ably will be supported adjacent the movable
shear, as shown. - .

From the description thus far it will be-observed
that the rectangular blank thus formed is dis-

40 posed over the opening in the plate 20 and in

operative position to be engaged by the vertically
reciprocating forming and filling tube 26. As
herein shown, the tube 26 is wedge shaped at its
lower end and is arranged to descend into engage-

15 ment with the blank and to carry the latter down

through the opening in the supporting plate 20
and into the bight of a pair of yieldingly mounted
rollers (52, 154 which, in cooperation with the
wedge shaped end of the tube 26 operates to fold

50 the blank along a medial line to form the two

side walls of s flat bag. The cooperating form-
ing rollers 152, 154 are mounted upon similar
shafts 156 which are rotatably received in hori-
zontally disposed slots 158 formed in bearing

55 members 160, 161 secured to the underside of the

8o

A spring (16 operates

85

70

()

plate 20. The roller shafts 156 are movable la-
terally in the slots {58 and the rollers 152, {54
are urged into cooperating relationship by springs
162 as shown.
The forming and filling tube 26 is mounted in
_ a tie piece 163 secured upon the ends of vertical
rods 164, 165 which are arranged to be vertically
reciprocated in standards 68, {70 attached to
the machine frame, The vertical rods 164, (65
extend through the platen 47 and, each rod is
connected by similar links {14 to similar arms
176 fést on s rocker shaft 178 pivotally carried
in a bracket 180 depending from the platen. One
of the arms 176 is provided with a second arm
182 which is connected by a link 184 tg a yoke
" 185 embracing the cam shaft {18 and is provided
with a cam roll 186 cooperating with a closed
cam 188 fast on the cam shaft.
It will be observed, as shown in Figs. 1 and 2,
that the plate 28 is supported from the standards
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5
168, 170 by arms (96, 192 extending therefrom.
The arms 190, {92 support tie pleces 194, 196
upon which the plate 20 is adjustably secured

as indicated at (98, 200 in Fig. 2 in order to sn-

able the plate together with the forming rollers
to be moved slightly into accurate ahgnment with
the forming tube 26.

With this construetion, it will be seen that when

the wedge shaped end 260 of the tube 26 is caused
to descend, the rollers 152, 154 will spread apart
to permit the tube with its folded blank to con-
tinue its downward movement. As best shown in
Pigs. 4. and 5, during such continued movement,
the marginal edges 202, 204 of the side walls are
engaged by two pairs of heated rollers 206, 208
which operate to seal the side edges of the folded
thermoplastically impregnated blank face to face
to form a flat bag. The rollers 206, 208 are pref-
erably serrated to form a crimped heat sealed
edge upon each side of the bag. - The heat seal-
ing rollers are preferably mounted upon hollow
shafts 210, 212 journaled in the bearing members
160, 161 and are provided with heating elements

214 as indicated in Fig. 4. It will be observed that:

the two pairs of rollers 206, 208 are spaced to
straddle the descending tube and to engage only
the marginal edge of the bag. The heated crimp-
ing rollers 206, 208 may and preferably will be
driven in timed relation to the descending move-
ment of the tube 26 and, as herein shown, one of
the hollow shafts, 212, is provided with a pinion
216 arranged to be engaged by a vertical rack
218 which is secured to and arranged to recipro-
cate with the tie piece 163 upon which the tube

26 is mounted. Thus, in operation, when the

tube 26 is caused to descend, the rollers 208 will

be rotated in a direction and at a rate such that -

the peripheral surface will move along with the
descending tube and bag, the second set of rolls
206 being rotated by the frictional engagement
with the edges of the bag.

After passing through the heat sealing rollers
206, 208, a5 above described, during the downward
movement of the forming and filling tube 26, con-
tinued movement of the latter is arranged to
present the bottom or folded edge of the bag
against a bottom support 220, in which position
the upper or mouth portion of the bag is presented
between ‘the open jaws 222, 224 of a gripping
unit 225, a plurality of which are carried by a
rotatably mounted disc 226 arranged to be inter-
mittently moved to present successive grippers in
their opened condition beneath the forming sta-
tion. As herein shown, the bottom support 220
is adjustably secured to a vertical stud 228 de-
pending from a bracket 230 attached to a cross
bar 232 extending between the standards i68,
110,

The gripping jaws 222, 224 may be operated by
the mechanism indicated generally at 234 which
may comprise the gripping mech=nism illustrate
and described in the patent to Cleaves above re-
ferred to. Prior to releasing the gripping jaws
to permit them to be closed upon the bag thus
formed, g charge of the commodity, such as tes,
is introduced into the top of the tube 26 which,
as illustrated, is provided with a funnel shaped

upper end. The commodity is permitted to. fall

by gravity through the tube and out through an
opening 236, formed in one side of the wedge
shaped end of the tube, see Fig. 4, and into the
bag and thereafter the tube may be withdrawn,

or, the commodity may be arranged to flow out .

of the opening 236 during the withdrawal of the
tube. Upon withdrawal of the tube, the-jaws
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222, 224 are released, as above described, con-

“tracting the mouth and neck portions of the bag

together in bunched relation, as shown in Fig. 7.

1a order to prevent the filled bag thus formed
from being drawn upwardly when the tube is
withdrawn and also to retain the folded or bot-
tom edge of the bag in its extended or spread out

-condition when the grippers are released to con-

traet the neck or mouth of the bag, provision is
made for grasping the bag at the lower corners

“thereof when it arrives in its lowermost position,-

as shown in Fig. 5. As herein shown, the retain-
ing mechanism comprises two pairs of clamping
arms 238, 240 secured upon shafts 242, 244 which
are supported in brackets 246, 248 attached to the
machine frame. The arms 238, 240 are arranged
to be rocked into and out: of clamping arrange-
meént with the bag through connections includ-
ing a pair of segmental gears 250, 252 secured to
and connecting the shafts 242, 244. A lever 254.
fast.on the shaft 244 is connected by a link 256
to one arm 258 of o cam lever pivotally mounted
on a shaft 262." The second arm 264 of the cam
lever is provided with a roller 265 cooperating
with a cam 268 fast on the cam shaft 114, A
spring 210 is provided to hold the roller 263
against its cam. A yieldable connection 272 on
the link 256 permits the latter to continue its
stroke to increase the clamping pressure when
the arms 238, 240 engage the bag, as shown in
Fig. 1. :

In the operation of the ‘machine, the bag is
supported and carried by its gripping unit 225
to successive stations of the tea bagging machine
for completing the bag. The mechanisms for
completing the production of the bags may and
preferably will comprise those illustrated and de-
seribed in the Cleaves patent, No. 1,911.805 above
referred to, only sufficient portions being herein
shown to enable the present invention to be un-
derstood. The rotary disc 226 is arranged to be
intermittently moved to present the bag to the

- vyarious stations through connections- including
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the bevel gears 274, 276. In general. the mecha-
nisms to which the bag is moved include a string
applying mechanism, not shown, disposed at sta-

tion 278 and arranged to apply a string closure . .

to the neck portion; of each of successive bags to
close the same.: Ag herein shown, successive bags
held by the gripping units 225 are cohnected by
strands 280 of a continuous length of string ex- -
tending therebetween and the bags thus joined
are advanced to the tageing mechanism, -dis-
posed at station 282 at which station a tag 284
is attached to -each successive strand of string.
The strand is thereafter severed by a knife blade
286 at a point adjacent a tag so that each bag is
provided with an individual string and tag. Pro:
vision may also be made for trimming off the sur-
plus material extending above the string closure.
The jaws 222, 224 are thereafter opened to re-
lease the completed bag which may fall upon an
outgoing conveyor, hot shown, to be delivered
from the machine. The jaws then remain in
their opened condition until they again arrive at_
the forming station to be closed upon the mouth
portion of a succeeding bag as above described.

‘From the above description it will be observed
that the present construetion of bag forming ap-
paratus is such as to enable a filter paper bag of
the pouch type to be produced in a rapid, eco--
nomical and practical manner.

While the preferred embodiment of the inven-
tion has been herein illustrated and described, it

will be understood that the invention may be

———_
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embodied in other forms within the scope of the
following claims.

This application is a division of our copending
application Serial No. 454,554 filed August ‘12,
1942, : ’

Having thus described the invention, what is
claimed is:

1. In apparatus of the character described, in
combination, feeding mechanism comprising a
pair of intermittently operated feed rolls ar-
ranged to advance a predetermined length of a
web of bag forming material, a supporting plate
having an opening therein upon which the ad-
vanced portion of the web is supported, and a
movable suction head arranged to be moved over
sald opening, said suction head being adapted
to engage and control the leading edge of the web
as it is being advanced over said opening where-
by to prevent curling of said leading edge and
engagement thereof with the edges of said open-
ing during the advancing movement.

2. In apparatus of the character described, in
combination, means for feeding 3 relatively nen-

rigid web of bag forming material comprising a_

pair of intermittently operated feed rolls for ad-
vancing a predetermined length of the web, a
supporting plate having an opening therein up-
on which the advanced portion of the web is sup-
ported, and a reciprocating carrier having suc-
tion openings therein arranged to engage and
support the leading edge of the relatively non-
rigid web as it is being advanced and positioned
over said opening whereby to prevent curling of
said leading edge and engagement thereof with
the edges of said opening during the advancing
movement, and a stationary cam cooperating

8

 with sald reciprocating carrier to effect raising
said leading edge at the beginning of the advane-
Ing movement and lowering thereof at the end
of said movement.
5 3. In apparatus of the charscter described, in
combination, means for feeding a relatively non-
rigid web of bag forming material comprising a
pair of intermittently operated feed rolls for ad-
vancing a predetermined length of the web, a
supporting plate having an opening therein up-
on which the advanced portion of the web is sup-
ported, a reciprocating carrier having suction
openings therein arranged to engage and support
the leading edge of the relatively non-rigid web
as it is being advanced and positioned over said
opening whereby to prevent curling of said lead-
ing edge and engagement thereof with the edges
of said opening during the advancing movement,
a source of suction, and a valve arranged to ini-
tiate the suction upon engagement of the recip-
rocating carrier with the web, and to release the
suction upon movement of the web into its ad-
vanced position. :
LEWIS B. EATON.
ROBERT WILLIAM VERGOBBL
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