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This invention relates to a liquid metering and dispens-
ing device and, more particularly, to a new and improved
device for separating predetermined or metered amounts
of relatively viscous liguids from a supply reservoir and
for transferring them to a remote point for application
to a surface.

In the past, there has been a preblem in many industries
of applying measured amounts of relatively viscous liquids
to a surface. For example, this function is a critical part
of many processes in the fiberboard container making and
packaging art where a liquid such as glue is to be applied
to a surface in a measured amount and at a predetermined
time and area. It is often desirable to regularly dispense
and apply measured amounts of other liquids, such as
lubricants or relatively viscous oils, to a surface.

For purposes of this invention, the term “viscous liquid”
has been used to designate, and is intended to encompass,
all highly viscous liquids including glues, cements, ad-
hesives, mixtures of glutinous substances, lubricants, heavy
oils, etc. In other words, as will become evident from the
following description, the apparatus of the invention can
be employed to dispense predetermined amounts of any
relatively viscous liquid and to transfer such amounts to a
remote position. The viscosity of the liquids used can
vary depending on the speed of operation of the apparatus
as employed. They should generally be more viscous than
water and should demonstrate some temporary tendency
to resist flow or change in shape or arrangement.

Different devices have been conceived which employ a
variety of means to separate measured amounts of vis-
cous liquids such as glue from a supply reservoir and
apply them to a surface. For example, one method em-
ployed has been that of separating a measured amount of
glue from a supply and impinging it against a surface.
One means for doing this operates as a glue gun and in-
volves the application of a blast of compressed air to an
amount of glue disposed within a feedout tube from a glue
Teservoir.

Although some control can be achieved in this method,
it is desired in most cases to more accurately determine
the amount of a viscous liquid applied. It is also desired
to more accurately control the area of application of the
measured amount of viscous liquid. This becomes impor-
tant and difficult to accomplish with prior art devices,
especially where the surface to which the viscous liquid
is to be applied is that of a rapidly moving web and where
precise timing becomes a significant factor. Operation of
prior art devices presents even greater problems as the
speed of manufacturing equipment increases and the peri-
od of time for measuring amounts of a viscous liquid and
transferring them to a surface is decreased.

A particular area in which devices such as the above
have been employed and in which the above problems
have become important is that of the paper industry with
regard to transferring adhesive to a moving web of paper
coming from a parent roll of paper or from a paper manu-
facturing machine for the purpose of attaching the tail
end of a predetermined length of paper to the roll upon
which the predetermined length has been wound, which
process is often referred to as tail tying. In this in-
stance, it has been found advantageous to apply adhesive
or glue in a continuous or intermittent line transversely
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across a rapidly moving paper web adjacent to or with
reference to the transverse line where the paper web is to
be severed. Severance normally occurs upon the comple-
tion of winding of one small product roll from a large
parent roll and prior to the commencement of the winding
of a successive small product roll.

Most winding operations are now performed at a very
high rate of speed, that is, where the velocity of the paper
web is 1200 feet per minute and higher, and on a so-called
continuous basis. Some of the previous methods em-
ployed to apply adhesive to the moving web in tail tying
processes involved glue guns and moving brushes. These
are no longer satisfactory or reliable for high speed wind-
ing and new means have become necessary to increase the
speed of application and to improve the accuracy of the

~amount of adhesive applied as well as the area within
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which it is applied.

If excessive adhesive is applied to a roll for such a pur-
pose, some of it tends to be thrown off the rapidly rotating
wound product roll due to centrifugal force. In addition,
the excessive adhesive tends to permeate several layers
of the paper product on the wound roll and creates diffi<
culty to a user in locating a loose end and starting the
roll to unwind for use. Similar problems are caused by
application of an adhesive to overlie large areas of the
wound roll. If insufficient adhesive is applied, the tail end
of the web- will be loose or come loose during subsequent
packaging, resulting in fouling of the wrapping machin-
ery and an unsightly appearance of the product. Similar
problems result from inaccurate placement of the meas-
ured amount of adhesive. .

In view of the aforementioned difficulties and short-
comings of the prior art viscous liquid metering and dis-
pensing devices, it is a principal objective of the present
invention to provide a viscous liquid metering and dispens-
ing device which is capable of accurately separating
metered amounts of a viscous liquid from a supply res-
ervoir and transferring these measured amounts to a re-
mote point for application to the surface of an article such
as a rapidly moving web.

it is an additional object of the invention to provide a
viscous liquid metering and dispensing device adapted to
apply the liquid across a relatively wide, rapidly moving
paper web in a predetermined pattern of continuous or
intermittent areas.

The invention provides a housing having a front wall,
a converging wall and spaced side walls and defining a
chamber for containing a supply of a viscous liquid such
as adhesive or glue. The converging wall lies .in one
plane and is arranged to intersect the front wall lying in

. another plane at an angle of less than 90° to the plane

of the converging wall so as to establish a line of inter-
section. The converging wall has a flexible gate portion
adjoining the front wall and disposed in sealing engage-
ment therewith when in a closed position but movable
out of contact with the front wall upon application of
force in order to permit separating of a predetermined
amount of viscous liquid from the chamber. A tongue
member is disposed within the chamber and along the
front wall. The surface of the bottom edge of the tongue
member is substantially parallel to the line of intersection
between the front wall and the converging wall and ex-
tends between the spaced side walls. At least a portion
of this surface is in a plane angularly disposed to both
the plane of the front wall and the plane of the con-
verging wall. The tongue member is arranged for move-
ment adjacent the front wall so that the bottom edge sur-
face is reciprocably movable from a first position wherein
the surface is disposed within the chamber, spaced from,
and out of contact with, the converging wall, through a
second position wherein the boundaries of the surface are
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in contact with the front wall and the converging wall

thereby defining a cavity with the side walls which con- |

tain a metered amount of viscous liquid, to a third posi-
tion wherein the surface is disposed outside of the cham-
ber upon deflection of the flexible gate portion and carries
thereupon the metered amount of viscous liquid. Actua-
tion means are operably connected to the tongue mem-
ber to provide a means for reciprocably advancing and
withdrawing the tongue member toward and away from
the line of intersection of the front wall and the converg-
ing wall.

In some embodiments, where it is desired to apply a
viscous liquid in an intermittent line, the tongue mem-
ber may have a plurality of slots cut upwardly into the
bottom edge surface for a distance greater than the length
of the travel path of the tongue member during its re-
ciprocal movement. The width of such slots is equal to
the desired spacing between areas of viscous liquid appli-
cation desired across a surface. This results in a plurality
of bottom edge surfaces being formed on the remaining
extensions of the tongue member. The flexible portion
of the converging wall is also divided into a plurality of
fixed portions and flexible portions arranged in corre-
sponding positions across the housing, resulting, in es-
sence, in the formation of a plurality of devices, as de-
scribed above, for separating amounts of viscous liquid
from a single source or supply within a housing.

[

10

15

20

25

In order to apply the metered amounts of viscous liquid -

to a surface such as a moving web, the entire viscous
liquid metering and dispensing device may be advanced
by an actuation means so that the bottom edge surface of
the tongue member contacts with a moving web at the
desired moment. In this manner, the measured amount
of viscous liquid is transferred and the web receives an
application of a metered amount of viscous liquid on the
desired portions or areas. Another method of trans-
ferring the metered amounts of viscous liquid involves
an associated transfer means such as a transfer bar which
may be conveniently carried upon the surface of a ro-
tatably mounted cylinder. Once the desired amount of
viscous liquid is separated from the parent supply within
the chamber and exposed upon the bottom edge surface
of the tongue member outside of the housing, the transfer
bar is advanced by rotation of its carrying cylinder into
interference with the bottom edge surface so as to remove
the predetermined metered amount of viscous liquid from
the surface and carry it upon the transfer bar. Upon
further rotation of the carrying cylinder at the desired
time, the transfer bar is arranged to contact a surface such
as that of a moving web so as to transfer the viscous
liquid to the web at the desired point. )

Additional objects and advantages of the invention will
become apparent from the following detailed description
thereof, read in conjunction with the accompanying draw-
ings, in which

FIGURE 1 is a perspective view of a viscous liquid
metering and dispensing device of the invention,

FIGURES 2, 3 and 4 are partial sectional views taken
along line 2—2 of FIGURE 1, and progressively ilfus-
trate the manner of operation of the device of FIGURE 1,

FIGURE 5 is a bottom view of a different embodiment
of the device shown in FIGURE 1, arranged to transfer
predetermined amounts of viscous liquid in an intermittent
line,

FIGURE 6 is a diagrammatic sectional view of a meter-
ing and dispensing device and associated transfer means
for transferring a measured amount of viscous liquid to
a moving web, and '

FIGURE 7 is a diagrammatic sectional view of a meter-
ing and dispensing device movable by an associated actua-
tion means into contact with a moving web.

Referring now to FIGURES 1 through 4 of the draw-
ings, there is shown a housing indicated generally by ref-
erence numeral 16, which includes a front wall 11 and a
converging wall 12, the plane of which is arranged to
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intersect the plane of front wall 11 at an angle of less
than 90°. Two spaced side walls 13 connect with front
wall 11 and converging wall 12 to define a chamber 14,
within which adhesive is retained. Converging wall 12
has a flexible portion 15 extending along and comprising
its side portion which is disposed adjacent side wall 11
and in contact therewith when in the undistorted or re-
laxed and closed position. Strip 15 may be comprised
of any type of flexible resilient material such as rubber
which may be bent to one side or another out of the plane
of converging wall 12 upon the application of force.
Strip 15 may- be sealingly attached to converging wall
12 as by a series of bolts 16.

A tongue member 17 is disposed within the chamber
14 defined by the housing 10 and is mounted for recipro-
cation in a plane parallel and adjacent to the plane of
front wall 11 so that its bottom surface 18 will be ad-
vanced toward and away from the line of intersection of
the plane of front wall 11 with the plane of converging
wall 12. The bottom edge surface 18 is in a plane paral-
lel to the line of intersection described above. In addi-
tion, the plane of bottom edge surface 18 is angularly dis-
posed to the plane of front wall 11 and the plane of con-
verging wall 12. Bottom edge surface 18 terminates
directly at a line of contact with front wall 11.

The action of tongue member 17 is controlled by a
valve 19 which governs the operation of a double action
air cylinder 20. The piston 21 of air cylinder 20 is op-
erably connected to the end of tongue member 17 oppo-
site bottom edge surface 18. Valve 19 connects air line
22 to air cylinder 20 through feed lines 23 and 24, alter-
natively. In other embodiments, the operation of valve
19 may be performed by hand or may be controlled by
connecting it with the operation of other equipment such
as a web handling machine or a continuous winding ma-
chine for rolled paper products in a manner which is well
known or understood in the art and employed with like
equipment. Obviously, other types of actuation means
could be employed.

In some instances, it is desired to dispense, with a
device of this type, metered amounts of an adhesive
which is relatively fast-drying or which contains rela-
tively volatile ingredients and, therefore, is susceptible
to damage or deterioration upon prolonged exposure to
air. It is also desired in some instances to continuously,
circulate glue through a heating means in order to main-
tain it at the desired viscosity for metering and applica-
tion. As shown in FIGURE 1, a viscous liquid such as
glue may be circulated through the chamber 14 within
housing means 10 by means of feeding it into chamber
14 through one or more inlets 25 on housing means 10
and withdrawing it from chamber 14 through one or more
outlets (not shown) into opposite end on housing means
10. In this manner, a heater (not shown) and/or a
pump (not shown) may precede inlet 25 and be arranged
to circulate glue from a remote supply reservoir (mot

.shown) through the housing means 10 in a continuous

manner thereby insuring at all times a fresh supply of
adhesive having the desired properties. The housing
means 10 may be fitted with a lid (not shown) which
sealingly covers the top portion thereof and is in fric-
tional contact with the moving tongue member 17.
FIGURES 2, 3 and 4 progressively illustrate the man-
ner in which the viscous liquid metering and dispensing
device of FIGURE 1 operates to dispense a predeter-
mined amount of viscous liquid. In the light of the
above-described structure, it can be seen that when the
double action air cylinder 20 is actuated to reciprocably
move tongue member 17 along the plane adjacent to
front wall 11, the bottom edge surface 18 will be recipro-
cably moved from a first position within the chamber

. 14 spaced from and out of contact with the converging

75

wall 12, as shown in FIGURE 2, through a second posi-
tion wherein one edge bounding the surface 18 is in con-
tact with converging wall 12 and, more specifically, the
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flexible portion 15 extending along and comprising the
one side thereof, as shown in FIGURE 3. In this posi-
tion, a reservoir or cavity 26 is defined by outline of the
front wall 11, the converging wall 12, side walls 13, and
the bottom edge surface 18 such that a metered amount
of viscous liquid is separated and contained therein hav-
ing a predetermined volume.

As operative movement of tongue member 17 con-
tinues prior to completion of one half of a cycle and a
corresponding reciprocation, bottom edge surface 18 is
moved to a third position wherein it is disposed outside
of chamber 14 after the edge contacting the flexible por-
tion 15 has exerted sufficient pressure upon the flexible
portion to bend and deflect it downwardly and out of
sealing contact with front wall 11, as shown in FIGURE
4. 1In this position, the bottom edge surface 18 con-
tains a predetermined metered amount of viscous liquid
which is basically that portion of the viscous liquid con-
tained within the supply reservoir or cavity 26 which
was separated and defined by the portions of the front
wall 11, the bottom edge surface 18, the side walls 13,
and the converging wall 12.

An advantageous feature of the invention is that the
amount of viscous liquid separated in the manner de-
scribed above can be closely controlled and easily con-
trolled in an accurate manner. The principal manner
of varying the amount resides in varying the thickness
of tongue member 17 which results in a larger cross-
sectional area for cavity 26. Alternatively, and perhaps
even more expeditiously, the angle of the bottom edge
surface 18 may be varied relative to front wall 11 and
converging wall 12 to change the volume of a resulting
cavity 26 formed during operation.

FIGURE 5 illustrates a modified form of the inven-
tion and is a bottom view of the device shown in FIG-
URE 1. In this embodiment, converging wall 12 has
a plurality of flexible portions 30 positioned in spaced
relation to each other and separated by a plurality of
inflexible integral portions 31 of converging wall 12
which intersect and contact front wall 11 to form a seal.
Tongue member 17 has a plurality of spaced slots cut
upwardly through the bottom edge surface 18 and cor-
responding to the integral portions 31. This results in
the formation of a plurality of separate tongue members
17 of narrow width which are passed outward of cham-
ber 14 upon movement of piston 21 through the joint
between the flexible portions 30 and front wall 11.

In operation, the bottom edge surface 18 of each
tongue member 17 carries a predetermined amount of
viscous liquid out from the supply chamber i4. The
application of this viscous liquid to a surface results in
an intermittent treated line.

From the above, it can be seen that the apparatus de-
scribed in several embodiments accomplishes separation
of a metered amount of viscous liquid from a supply of
viscous liqnid contained within a supply reservoir and
transfers it to a remote position for application or use.

FIGURES 6 and 7 illustrate two methods for handling
the metered amount of viscous liquid after its separation
from the parent supply in order that it may be trans-
ferred to the surface of a work piece, such as glue to one
surface of a moving paper web. FIGURE 6 contem-
plates employing with the viscous liquid metering and
dispensing device a separate transfer means which in the
embodiment shown comprises a rotatably mounted cyl-
inder 33 positioned between the bottom edge surface 18
of a tongue member 17 of a metering device and the
surface of a moving paper web 34 which represents the
surface of a work piece to which viscous liquid is to be
applied. Web 34 is supported in partial wrapping en-
gagement with the surface of a rotatably mounted sup-
ported roll 35. Cylinder 33 has a protuberance 36 ex-
tending outwardly from its surface which protuberance
extends longitudinally from one end of roll 33 to the
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other. The relationship of transfer roll 33 is such that,
upon rotation, protuberance 36 is moved past a position
of interference with the outwardly extending bottom sur-
face 18 of tongue member 17 of the metering and dis-
pensing device. Upon contact, the protuberance serves
as a transfer bar and wipes the metered amount of vis-
cous liquid from the bottom edge surface 18. Upon
further rotation, the transfer bar or protuberance 36 con-
tacts the preselected portion of the surface of moving
web 34 and applies or transfers a metered amount of
viscous liquid to the web. It can be seen that the move-
ment and timing of contact of the web by transfer bar
36 may be controlled in a manner whereby it bears some
relationship to movement of the web or another work
piece, as is understood in the art.

FIGURE 7 illustrates another embodiment of apparatus
involving the metering and dispensing device shown in
FIGURE 1 for transferring the measured amount of vis-
cous liquid contained on bottom edge surface 18 to a de-
sired surface.. As shown in FIGURE 7, an actuation
means such as double action air cylinder 38 is attached to
front wall 11 of the housing 10 of a metering and dispens-
ing device and is arranged to advance and withdraw the
entire metering and dispensing device to a position where
the bottom edge surface 18 of an outwardly extending
tongue member 17 containing a metered amount of vis-
cous liquid thereupon would contact a desired surface
such as the surface of a moving paper web 34 at a pre-
determined time. In a manner similar to that employed
in FIGURE 6, a moving paper web 34 could be supported
in partial wrapping engagement with a rotatably mounted
support roll 35.. A wvalve 39 is arranged to control the
operation of double action air cylinder 38 by means of
air from line 40 fed through line 41 or line 42. Air
cylinder 38 would advance and withdraw the bottom edge
surface 18 into contact with the surface of the moving
web 34 at a predetermined time thereby accomplishing
viscous liquid transfer.

What is claimed is:

1. A viscous liquid metering and dispensing device
which comprises a housing having a front wall and a con-
verging wall and defining a chamber for containing a sup-
ply of viscous ligquid, said converging wall being arranged
to intersect said front wall along a line of intersection of
the plane of said converging wall with the plane of said
front wall and at an angle of less than 90°, said converg-
ing wall having a gate portion adjoining said front wall
and disposed in sealing engagement therewith when in a
closed position but movable out of contact with said
front wall; a tongue member disposed within said cham-
ber and along said front wall, said tongue member having
a bottom edge surface substantially parallel to said line
of intersection, at least a portion of which surface is in a
plane angularly disposed to both the plane of said front
wall and the plane of said converging wall, said tongue
member being arranged for movement adjacent said front
wall so that said bottom edge surface is reciprocally mov-
able from a first position wherein said surface is disposed
within said chamber and spaced from and out of contact
with said converging wall, through a second position
wherein the boundaries of said surface are in contact
with said front wall and said converging wall thereby de-
fining a cavity which contains a metered amount of vis-
cous liquid, to a third position wherein said surface is
disposed outside of said chamber upon deflection of said
gate portion and carries thereupon said metered amount
of viscous liquid; and actuation means operably con-
nected to said tongue member.

2. A viscous liquid metering and dispensing device ac-
cording to claim 1, wherein said housing includes an inlet
and an outlet and means to circulate viscous liquid
through said chamber.

3. A viscous liquid metering and dispensing device ac-
cording to claim 1, wherein said tongue member is oper-
ably connected through said actuation means to an auto-
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matic web handling machine for movement into and out
of said cavity at predetermined intervals.

4. A viscous liquid metering and dispensing device ac-
cording to claim 1, wherein at least a portion of said
bottom edge surface is in a plane perpendicular to said
front wall.

5. A wviscous liquid metering and dispensing device ac-
cording to claim 1, wherein said bottom edge surface
comprises a plurality of spaced-apart areas, and said front
wall has a plurality of gate portions formed therein and
arranged in sealing engagement with said tongue member
in alignment with said spaced-apart areas.

6. A viscous liquid metering and dispensing device ac-
cording to claim 1, including viscous liquid transfer means
cooperable with said movable tongue member and adapt-
ed to remove said metered amount of viscous liquid from
said bottom edge surface when said surface is disposed
outside of said chamber and to transfer it to a remote
position.

7. A viscous liquid metering and dispensing device ac- 20

cording to claim 6, wherein said viscous liquid transfer
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10 from a remote position.

15- 2429296 10/1947 Richman

&

means comprises a resilient transfer bar mounted .for.
movement into interference and wiping engagement with
said bottom edge surface and to a position remote from
said bottom edge surface.

8. A viscous liquid metering and dispensing device ac-
cording to claim 1, including housing actuation means
operably connected to said housing and adapted to re-
ciprocably advance and withdraw said housing and cor-
respondingly said bottom edge surface toward and away -
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