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IZClaims.

" ‘This invention relates o a method of and ap-
paratus for producing individual tea bags.

_ The object of the invention is to provide a
novel method of and apparatus for making indi-

vidual tea bags from a strip of bag forming ma- -

terial comprising g series of connected bag sec- -

tions in an economical, rapid and reliable man-
ner.

. With this general object in view and such
others as may hereinafter appear, the invention
consists in the method and apparatus for pro-
ducing tea bags as hereinafter described and par-
ticularly defined in the claims at the end of this
specification.

In the drawing illustrating the present method
and a preferred form of apparatus for practic-
ing the same, Fig. 1 is a diagrammatic plan view
of apparatus embodying the preseni invention;
Fig. 2 is a side elevation of a portion of the ap-

paratus shown in Fig. 1; and Fig. 3 is a developed .

view in side elevation of & portion of the ap-
paratus shown in Fig. 1 and illusirating mecha-
nism for raising and lowering the filling tubes.

- In general, the present invention contemplates
a method and apparatus for making individual
tea bags from a sirip of bag forming material
comprising a series of connected bag sections
open "at their fops. The sirip of connected bag
sections may be formed from a web prestencilled
with thermoplastic adhesive and folded longi-
tudinally, and the adjacent adhesively coated por-
tions may be heat sealed to form a series of equal-
ly spaced bag sections. In the preferred embodi-
ment of the invention, the strip is withdrawn

from a roll of bag forming material past suit- :

able shaping and heat sealing mechanism by a
plurality of grippers arranged to successively en-
gage the web portions intervening between the
bag sections and to convey the sirip into regis-
tered relation to filling tubes adapted to enter
" successive bag seclions and into registered rela-
tion to severing mechanism for cutting off suc-
cessive endmost bag sections to form individual
filled bags. Provision is made for sealing the tops
of the bags to complete the production of the
bags.

In accordance with the present invention, pro-
vision is made for accurately registering the bag
sections with their individual filling tubes and
also for registering the same with rejation to the
severing mechanism for cutting off successive

endmost bag sections. In the illustrated embodi-

ment of the invention, this is accomplishedq by
mechanism including a rolary member provided
with a plurality of radial arms arranged to en-
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ter successive bag sectlons as the strip is ad-
vanced by the grippers., The intervening web
portions or side seams of the bag sections are ar-
ranged to engage and advance the individual
radial arms to turn the rotary member in timed
relation to the movement of the grippers so that
normally successive grippers will engage suc-
cessive bag sections at predetermined points in
st?e intervening web portions or side seams of the
rip.

However, in the event that the mtervemng side
seams are not spaced substantially in accordance
with the spacing of the grippers, which may be
due to irregularities in the application of the
thermoplastic adhesive, stretching of the strip or
like causes, such irregularity will be detected by
the rotary registering or control member and
through mechanism operatively connected to the
latter, the last gripper to engage and advance
the strip is caused to pull the strip forward
through an increased increment whereby the next
succeeding gripper will engage the strip in proper
registered relation. Furthermore,.even though
the side seams are spaced substantially in accord-
ance with the predetermined spacing,. in the
event that the strip should lag behing slightly
as when the grippers are slightly out of register
with the side seams, this condition will be de-
tected by the control mechanism to effect ad-
vancement of the strip into proper registered po-
sition.

Referring now to the drawing, (0 represents
a strip of bag forming material which is with-
drawn from a roll 12 and which may comprise
any paper now commonly used in the production
of tea bags or similar containers. As herein
shown, the bag forming material is preferably
provided with a coating of thermoplastic adhe-
sive upon one surface thereof along the longi-
tudinal edges 14, 16 and in equally spaced trans-
verse areas {8 in accordance with the bag sec-
tions to be formed.

As herein shown, in the formation of the bag
the bag forming material being withdrawn is ar-
ranged to pass through suitable shaping mecha-
nism, indicated generally at 19 which is arranged
to fold the strip longitudinally to present the ad-
hesively coated portions in contiguous engage-
ment and thereafter, the folded strip is arranged
to pass between vertically disposed rollers 20, 22,
the latter of which may be heated by any suit-
able heating means such as the electrical heat-
ing element indicated at 24. As herein shown,
the rollers 20, 22 are of a height such as to en-
gage and heat seal the transverse portions 18 of
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the strip only, whereby to form a serles of equally
spaced bag sections 26 open at the top and hav-

ing equally spaced side seams 28.
As illustrated in Fig. 1, the strip of bag form-

ing material is withdrawn from the roll 12 by a .

rotary conveyer indicated generally at 38 and
which may comprise a plurality of gripper mem-
bers 32 pivotally mounted upon a rotatable disk
34. The gripper members 32 are equally spaced
about the disk in accordance with the spacing of
the side seams 28 and successive grippers are
adapted to be closed upon successive side seams
28 during the rotation of the conveying mecha-
nism. In operation, the last gripper to engage
the strip operates to effect the withdrawal and
advancement of the strip from the roll and
through the shaping mechanism and heat sealing
rollers 28, 22 as above described, the preceding
portions of the strip being held between and in-
dependently supported by the preceding gripper
members. As herein shown, each pair of grip-
pers 32 comprises g relatively stationary member
33 and a pivotally mounted member 38 cooper-
ating therewith and which may be arranged to
close upon the web through any suitable mecha-
nism, not shown, as the grippers are being ro-
tated with the disk 34. ‘ ‘

.From the description thus far, it will be seen
that the equally spaced grippers 32 are arranged
to successively grasp the web at successive trans-
verse side seams, and to support a bag section
of the web between adjacent grippers as they
are carried along by the rotary conveyer. In
the illustrated embodiment of the invention, pro-
vision is made for introducing a charge of tea
or other commodity into each bag section as it
is thus being carried along by the rotary con-
veyer, and as herein shown, suitable filling mech-
anism including a series of equally spaced filling
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mounted gripper unit 32 is provided with an arm
42 which carries a roller 44 cooperating with a
stationary cam 48. In operation, immediately
after a gripper member closes upon the web, the
roller 44 passes over the high spot 48 of the cam

-to rock the gripper unit clockwise thus decreas-

ing the distance between the gripper and the
one immediately preceding it, so as to relieve
the tautness of the’bag section and to permit it

10 to expand when the filling tube is lowered there-
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-tubes 48 is arranged to be moved around with g

the rotatable disk 34. The filling tubes 48 are
arranged to be lowered into successive bag. sec-
tions through the top thereof and as they are
moved along each tube is provided with a pre-
determined quantity of the commodity being
packaged by any suitable mechanism, to pro-
vide each bag section with a charge of the com-
modity. .

As shown in Fig. 3, the filling tubes 40 may be
slidably supported in bearings 41 formed on the
ends of radial arms 43 extending from a hub 48
rotatably mounted on the central shaft 47 and
may be operatively connected to and arranged
to rotate with the rotary disk 34. Each filling
tube is provided with’ 2 cam roll 48 arranged
to ride in a cam path ¥ provided in a station-
ary barrel cam 53 mounted upon the centrai
shaft 41. In operation, successive filling tubes
40 are lowered into their respective bag sections
after the grippers have engaged the strip and
after the grippers have been moved relative to
each other to permit the bag section to expand
as hereinafter described. The hollow filling tubes
40 may be provided with flared upper edges 58
arranged to abut with adjacent filling tubes, and
as the tubes. are moved along with their bag
sections, each tube is provided with a charge of
the commodity by feeding mechanism, includ-
ing a stationary hopper 8§71, arranged to feed a
continuous and substantially uniform stream of
material.

As illustrated in Fig. 1, provision is made for
slackening the tension in the bag sections held
between successive grippers 32 in order to per-
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into. This movement of the gripper also effects
normal advancement of the strip to permit a
succeeding gripper to be closed upon the strip
at a predetermined point in the succeeding side
seam. Provision is also made for spreading the
upper edges of the strip in order to facilitate
the insertion of the filling tube, and as herein
shown, a pair of stationary V-shaped members
§0, 52 supported between the upper edges of the
strip is arranged to hold the upper edges of the

-strip in their spaced condition until the end of

a filling tube is inserted into its bag section.
Provision is made for severing successive end-
most bag sections from the strip as they are be-
ing carried by the rotary conveyer. As illus-
trated in Fig. 1, the gripper units 32 are arranged
to grip the sealed side seams 28 of the strip at
a point adjacent the rear edges thereof in order
that & sufficient portion of the side seams may
be exposed to permit severance substantially
through the central portion thereof. Severance
of the bag sections from the strip may be ef-
fected by a cutter 54 of any usual or preferred

- construction, capable of moving along with the
‘grippers and operative to cut during the forward

movement thereof, and thereafter the cutter is
retracted until it coincldes with a succeeding
sealed side seam to be again brought forward
to perform a cutting operation.

Upon severance of a bag section from the strip,
the filling tube 40 is withdrawn from the bag,
and the bag section supported now by one grip-
per unit, is passed between heat sealing rollers
60, 62 to seal the top of the bag and to com-
plete the production thereof. As illustrated in

.Fig. 1, a second high spot 64 of the cam 46 is

arranged to advance successive grippers imme-
diately upon severance of a bag section and
withdrawal of its filling tube in order to permit
the bag section to again stretch out to its nor-
mal length bhefore passing between the heat
sealing rollers. After the top of a bag section
has been sealed, as above described, the gripper
unit 32 is opened to permit the bag section to be
discharged from the machine.

From the above description it will be seen that
proper registration of successive gripper units 32
with the successive side seams 28 of the strip
is essential in order to effect proper registra-
tion of the individual bag sections with their
respective filling tubes, and in order to present
the bags in proper registration with the cutter.
As long as the successive bag sections are uni-
formly spaced, the equally spaced gripper units, -
being arranged to grip the web at fixed spaced
portions corresponding to such uniform spacing,
the machine will operate normally as above de-
scribed. However, 1t will be seen that any
irregularities in the spacing between successive
bag sections will throw the bag sections out of
::gister with their filling tubes and with the cut-

T,

As herein shown, provision is made for assuring
proper registration of successive grippers with

mit the filling tubes to enter. Each pivotally 7§ successive side seams 28 and, in effect, to syn-
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chronize the feed of the web in accordance with
the bag sections formed in the web. For this pur-
pose suitable control mechanism is provided, as
indicated generally at 10, arranged to be actuated
by the side seams 28 of successive bag sections
and which is operative to actuate mechanism for
effecting advancement of the strip into proper
registered position in the event that the strip lags
or in the event that successive side seams are
spaced apart a greater distance than the normal
predetermined spacing.

In the illustrated embodiment of the inven-
tion, the control mechanism comprises a rotat-
able member 72 loosely mounted upon a shaft
74 and provided with a plurality of radially ex-
tended feeler or detecting arms 716. The detect-
ing arms 76 are arranged to extend into suc-
cessive bag sections 26 as the strip is being ad-
vanced, and in operation, the engagement of the
side seams 28 with successive arms 16 effects
rotation of the loosely mounted hub 72 upon the
shaft 74. A second rotary member 78 fixed to
a collar or bushing 80 is also rotatably mounted

upon the shaft 74, and is arranged to be driven’

in timed relation to the rotation of the rotary
conveyer 30 through suitable driving connections
including a sprocket 82 keyed to the collar 80.
‘Thus, under normal operating conditions, the
rate of rotation of the hub 12 as effected by the
engagement of arms 16 with the strip, and the
rate of rotation of the member 718 as effected by
theé driving connections between the rotary con-
veyer 30 and the member 18, will be equal. That
is, as long as the distance between side seams
is equal to the predetermined normal spacing
and the strip is being advanced by the grippers
32 at a predetermined normal rate without any
lag, the rotary detecting member 12 will be ro-
tated in timed relation to the rotation of the
driven member 18.

However, in the event that the strip lags so
that successive grippers 32 are slightly out of
register with the side seams, this condition w:ll
"~ be reflected at the detecting station since the
detecting arms T6 will be engaged later than
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"~ by the rotary driven member 18 and normally
rests against an insulated portion of the hub
12 as shown in Fig. 2. A brush 100 in contact
with a conducting ring 102 in the rotary member
18 supplies current fo the contact member 96.
In operation, when the rotary members are ro-
tated in timed relation, the contact member 96
will remain upon the insulated portion of the
hub and the circuit will remain open under such
normal operating conditions. However, when the
hub 12 lags behind, as will occur when the strip
lags, the contact 96 will ride along the insulated
hub and engage a contact 104 set in the insu-
lated hub and which is connected to the conduct-
ing ring 98 by a lead 106, as clearly shown in
Fig. 1. When this occurs, the circuit will be
closed to energize the solenoid 86 and to effect
advancement of the strip as above described.
From the above description, it will ' be seen that
as long as the rotary hub 12 is driven by the en-
gagement of the detecting arms with the for-
ward edge of successive bag sections, in timed re-

" lation to the driven hub 18, the grippers of the
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rotary conveyer will effect normal advancement
of the strip to present successive bag sections
into registered position with the filling tubes
and the cutter. It will also be observed that
any lag in the advancement of the strip will be

- detected by the detecting arms 76 to effect an
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usual and the rotation of the hub 12 will be '

thrown out of timed relation to the driven rotary
member 18.

When this condition occurs provision is made »

for effecting an extra increment of movement of
the last gripper to engage the strip in order to

advance the strip so that a succeeding gripper

will engage the strip at a point relatively further
back and thus tend to bring the strip back into
accurately registered position. As herein shown,
a pivotally mounted cam piece 85, carried by the
stationary cam 46, is arranged to be actuated hy
a solenoid 86 to move the cam piece into a posi-
tion to cooperate with the rollers 44 of successive
gripper units 32. The connections between the
armature 88 of the solenoid and the pivotally
mounted cam piece comprises a toggle mecha~
nism 90, and the cam piece is adjustably limited
in its retracting movement by a stop screw 92
mounted in the stationary cam 486, as illustrated
in Fig. 1.

As herein shown, the solenoid 86 is arranged
to be energized by a circuit arranged to be closed
when the rotation of the detecting hub 12 lags
behind the rotation of the driven rotary member
18, as above described. The circuit includes a
pair of contacts 94, 96, one of which, 94, is sta-
tionary, and in contiguous engagement with a
conducting ring 98 provided on the rotary hub
72. The second contact member 96 is carried
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abnormal increment of movement of the strip
through the connections described whereby to
again cause the rotary member 12 to be driven in
timed relation to the member 78. It will be seen
that the spreader member 50 operates to spread
the upper edges of the strip to facilitate entrance
of successive feeler arms into successive bag sec-
tions as the strip is advanced. )

While the preferred embodiment of the in-
vention has been herein illustrated and de-
scribed, it will be understood that the invention
may be embodied in other forms within the scope
of the following claims.

Having thus described the invention, what is
claimed is;

1. In a machine for making individual filled
‘bags, in combination, means for forming bag
forming material into the form of a strip having
a closed bottom and open top, means for sealing
the bag forming material of such strip trans-
versely at predetermined spaced intervals te
form the side seams of a series of bag sections,
bag filling means, bag severing means, means for
moving said strip comprising a plurality of grip-
ping members arranged to grasp said strip at suc-
cessive side seams and to present successive bag
sections into operative relation to said filling and
severing means, and control means for assuring
registration of successive grippers with successive
side seams, i

2. In a machine for making individual filled
bags, in. combination, means for operatively sup-
porting a strip comprising a plurality of con-
nected bag sections, bag filling means, bag sever-
ing means, strip advancing means for presenting
successive bag sections into registered relation to '
said filling and severing means, and control
means cooperating with the bag sections for con-
trolling the operation of said strip advancing
means. '

3. In a machine for making individual filled
bags, in combination, means for operatively sup-
porting a strip comprising a plurality of con-
nected bag sections, bag filling means, bag sever-
ing means, strip advancing means comprising a
plurality of grippers arranged to grasp said strip
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at predetermined spaced portions thereof and
to present successive bag sections into operative
relation to said fllling and severing means, and
control means cooperating with said bag sections
for controlling the operation of said strip advanc-
ing means. :

- 4. In a machine for making individual filled
bags, In combination, means for forming bag
forming material into the form of a strip having
a closed bottom and open top, means for sealing
the bag forming material of such strip trans-
versely at predetermined spaced intervals to
form the side seams of a series of bag sections
means for moving said strip including a plurality
of gripper members arranged to grasp said strip
at successive side seams, and to support succes-
sive bag sections therebetween, filling means in-
cluding a plurality of tubes adapted to be in-
serted into successive bag sections, and means for
moving successive grippers relative to one an-
other after they have gripped the strip to de-
crease the distance therebetween in order to per-
mit expansion of said bag sections to permit said
fllling tubes to enter.

5. In & machine for making individual filled
bags, in combination, means for forming bag
forming material into the form of a strip having
a closed bottom and open fop, means for sealing
the bag forming material of such strip trans-
versely at predetermined spaced intervals to form
the side seams of a series of bag sections, means
for supporting and moving said strip comprising
a rotary conveyor, a plurality of gripper mem-
bers mounted on said conveyor and arranged to
grasp said strip at successive side seams and to
support successive bag sections therebetween dur-
ing subsequent fllling and severing operations,
detecting means. adapted to project into said
bag sections and to be engaged by the rear side
seam thereof as the strip is advanced, and means
operatively connected to said detecting means for
advancing said strip an abnormal amount in the
event said detecting means detects any lag iu the
normal advancement of said strip.

6. The combination with apparatus for making ‘4’

and -filling bags of means for operatively sup-
porting and moving a strip of bag forming mate-
rial closed at the bottom ‘and open at the top
and provided with transverse sealed side seams
forming a series of bag sections, said means com-
prising a plurality of grippers arranged to suc-
cessively engage sald strip at said side seams and
to support successive bag sections therebetween,
and control meéans engageable with said strip

for controlling the operation of said grippers to

effect an abnormal advancement of said strip in
the event said strip should lag whereby to assure
accurate registration. of\sald grippers with suc-
ceeding side seams. ’

7. In a method of making individual filled
bags, the steps comprising forming bag material
into the form of a strip having a closed bottom
and open top, sealing the bag forming material of
such strip transversely at predetermined spaced
intervals to form the side seams of a series of
bag sections, and moving the strips by grippers
arranged to grasp the strip at successive side
seams, and operatively supporting suceessive bag
sections between adjacent grippers during sub-
sequent fllling of said bag sections.

8. In a method of making individual filled
bags, the steps comprising forming bag forming
material into the form of a strip having a closed
bottom and open top, sealing the bag forming
material of such strip transversely at predeter-

10.
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mined spaced intervals to form the side seans
of a series of bag sections, moving the strip by
grippers adapted to grasp the strip at successive
side seam, operatively supporting successive bag
sections between adjacent grippers, moving ad-
jacent grippers relative to each other to decrease
the distance therebetween, whereby to permit
the bag sections to be opened, and subsequently
filling said bag sections while they are held in
such open position.

9. In a machine for making imllvidual nlled
bags, in combination, means for forming bag
forming material into the form of & strip having
a closed bottom and open top, means for sealing
the bag forming material of such strip transe
versely at predetermined spaced intervals to
form the side seams of a series of bag sections,
bag filling means, bag severing means, means for
moving said strip comprising a plurality of ‘grip-
ping members arranged to grasp sald strip at
successive side seams and to present successive
bag sections into operative relation to said filling
and severing means, and control means for de-
tecting abnormal spacing between successive side
seams, and means operatively connected to said
control means for advancing the strip an ab-
normal amount sufficient to register succeeding
side seams with successive grippers in the event
ﬁe control means detects such abnormal spac-

B.

10. In a machine for making individual filled
bags, in combination, means for forming bag
forming material into the form of a strip having
a closed bottom and open top, means for sealing
the bag forming material of such strip trans-
versely at predetermined spaced intervals to form
the side seams of a series of bag sections, bag fill-
ing means, bag severing means, means for mov-
ing said strip comprising a plurality of gripping
members arranged to grasp said strip at succes-
sive side seams and to present successive bag sec-
tions into operative relation to said filling and
severing means, and control means comprising a
rotary mounted member provided ‘with & plural-
ity of radial arms arranged to enter successive
bag sections and to be rotated by engagement
with the forward edge of successive side seams,
and means operatively connected to said rotary
member for effecting movement of a gripper to
advance said strip an abnormal amount in the
event said control means detects a lag in the
movement of the strip whereby to assure proper
registration of successive grippers with successive
side seams. .

11. In a machine for making individual filled
bags, in combination, means for forming bag

- forming material into the form of a strip having
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a closed bottom and open top, means for seal-
ing the bag forming material of such strip trans-
versely at predetermined spaced intervals to
form the side seams of a series of bag sections,
bag filling means, bag severing means, means
for moving said strip comprising a rotary con-
veyer, a plurality of gripper members mounted on
said conveyer and arranged to grasp said strip at
successive side seams and to support successive
bag sections therebetween during subsequent fill-
ing and severing operations, and means including
a stationary cam cooperating with successive
grippers to effect movement thereof relative to
one another in a direction such as to decrease the
distance therebetween after the grippers have
engaged such side seams, whereby to permit ex-

pansion of said bag during the filling operation.
%

12, In a machine for making individual filled
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bags, in combination, means for forming bag

forming material into the form of a strip having

2. closed bottom and open top, means for sealing |,

the bag forming material of such strip trans-
versely at predetermined spaced intervals to
form the side seams of a series of bag sections,
means for supporting and moving said strip com-
prising a rotary conveyer, a plurality of gripper
members mounted on said conveyer and arranged
to grasp said strip at successive side seams and to
support successive bag sections therebetween
during subsequent filling and severing opera-
tions, and control means operative to effect ad-
vancement of said strip an added increment to
present successive.side seams in register with
succeeding grippers in the event that the strip
lags out of register with said grippers, said con-
trol means comprising a rotary member ar-

10
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ranged to be engaged and rotated by successive
side seams, a second rotary member driven in
timed relation to said rotary conveyer, a cam
piece arranged to be actuated to effect added
movement of a gripper to advance the strip into
registered position, a circuit including a sole-
noid for moving said cam piece and means for
closing said circuit including a contact -member
carried by said second rotary member and nor-
mally in engagement with an insulated portion of
said first rotary ‘member, and a second contact
member carried by said first rotary member ar-
ranged to be engaged by said first contact mem-
ber to close the circuit in the event that said
first rotary member lags behind the second ro-
tary member. ' o
. STANLEY R. HOWARD.




