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i

This invention relates to an apparatus and
method for applying paste and, more particularly,
to a-positive feed arrangement for -applying paste
to moving work.

The object of the invention is to provide "an
applicator for dispensing paste neatly and con-
sistently to work moving therepast. ‘While the
devige has general utility for applying vaste, glue,
or other semi-liquids, it is especially intended for
bag and envelope-making nigchines ‘in ‘which,
traditionally, paste was'picked up and supplied to
an applicator segment hy a roller partially im-
mersed in an open pot. In-addition to the inher-
ent messiness of the open paste pot, there were
other disadvantages rtesulting “from the lack of
positive control over the paste supplied to the pot.
The supply of paste was necessarily closely cor-

elated o its consumption lest the pot underfeed
or overflow and, in addition, leakage occurred
around the doctor which wipes the surface of the
voller as it leaves the pot.

The shject now is to provide an applicator in
the nature of a nozzle having a mouth virtually
closed by a paste-recelving roller, the paste gt all
times being supplied under pressure to the nozzle
so as to be forced against that portion ‘of the
roller surface momentdarily embraced by the noz-
zle mouth. It is also intended to provide the
nozzie mouth, ‘at the trailing edge where ‘the

roiter leaves, with an adjustable lip'wiping against E

or near the roller to sefve as a doétor and also
to cooperate with the nozzle structure to form a
leak-proof seal. The leading, or roller-entering
edge of the nozzle mouth is to be defined by a
fized lip or weir spaced radiglly from the roller
surface to allow controlled leakage of surplus
paste from the nozzle in a.girection counter to the
rotaticnal direction of the roller. 'The surplus
paste is then o be returned to the source of sup-~
ply by a conveyor operating at a capacity far in
excess of the supply of paste to the nozzle so that
loss of the overflow to the exterior is impossible.

In accordance with the rmethod ¢oncepts, the
object of the invention is to deposit a layer of
sticky material on a moving surface by feeding an
excess of the material under preéssure to a con-
fined space bounded on oune side by ‘the moving
surface while exhausting the excess through .a
restricted outlet to an open receptacle, and then

to convey off the excess from the receptacle at a :

rate potentially greater than the rate of feed to
the confined space.

Miore specific objectives 1nc1ude the provision
of an adjustable .doctor along .¢6ne edge of an
applicator nozzle wherein the doétor not only
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“serves-as a-nozzle edge, or lip, but also cooperates
with - the

atsociated nozzle structure throughout
all adjusted positions of the doctor, and even dur-~

dng its adjustment, o confine ligquids or semi-

liquids within the nozzle. In other words -the
constructicn is such that notwithstanding the
maintenance of pressure within the nozzle mouth,
or:chamber, no-leakage oceurs around the doctor
emco* the intended amount which passes as a
between the doctor and the roll disposed
acress the nozzle mouth. As a further feature,

film -

‘the invention provides a manually operable con-

trol member extending externally of the nozzle
for adjusiing the doctor. .
With the above and ‘other objects in view,
which will appear as the description proceeds,
this invention resides in the novel method and
apparatus hereinafter described and more partic-
ularly defined by the appended claims, it being
understood that such changes in the precise em-
bodiment of the hereindisclosed invention may be

‘made as come within the scope of the claims.

The accompanying drawing illustrates one
complete-example of the physical embodiment of
the invention constructed according to the best
mode 80 far devised for the practical application
of the principles thereof, and in which:

Figwre 1 is a vertical cross sectional view
through the applicator taken along the plane of

‘the line i-—1{ in Figure 2, looking in the direction

of-the arrows, but showing the dpplicator roller,
transfer roller and a portion of the work drum m
end elevation;

Figure 2 is a froyit elevational view of the apph—
cator, with parbs-broken away and in section; and

Figure'3 is'a rear elevational view of the appli-
cgtor, partially broken away to show the docbor
nozzle and inlet in section.

Referring now to the drawing, in which like
reference numerals denote similar elements, the
new applicator 2 is shown as it would be seen in
a typical enviromment, such as a bag machine,
wherein paste is fed to an applicator segment 4
of a rotating transfer roller §. Paste or glue,
hereihafter génerically termed “adhesive” is in-
termittently applied by segment 4 o bags being
made as'they pass between transfer roller § and
adrum 8. Only the pertinent portions of the bag
machine are diagramraatically shown. The ap-
plicator roller {8, which is 2 part of the invention,
was heretofore conventionally immersed in an
cpén . pot.

In this invention, the roller 18 is partially con-

. ifined within a body 12 vizidly supvorted with the

applicator roller (% in rolling shghgement with
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the transfer roller 6. Shaft {4, on which the
applicator roller is fixed, rotates in bearings {6 in
the ends 18, 20 of the body (2, the shaft 14 being
driven in any suitable manner so that whenever
the work passes over the drum 8, the shaft (4
turns the roller {8 in the direction indicated by
the curved arrow in Figure 1.

The lower, inner surfaces of the end walls 18,
20 are in close wiping engagement with the flat
ends 22 of the roller 18 so as to militate against
leakage from a chamber 24 (upwardly disposed)
in the body 12, it being apparent that the cylin-
drical wall of roller 18 constitutes a moving
boundary surface for the chamber 24 and that
the chamber is in effect a nozzle. Further as-
surance against leakage from the chamber 24 is
provided by an inwardly stepped formation on
the end walls {8 and 28, the top surfaces 25 of
which partially embrace the ends of the roller
10 with a close running fit.

Adhesive is pumped under pressure from a
suitable source, not shown, via an inlet tube 26
and a fitting 28 to an inlet manifold passage 30,
whence it passes through metering ports 32 into
chamber 24.

The “trailing” side of chamber 24, as deter-
mined by the rotational direction of the appli-
cator roller 10, is substantially closed by a gen-
erally cylindrical doctor 34 seated snugly but
rotatably in an arcuate recess in the body {2.
The doctor has a lengthwise cut-out 3% defining
a blade or edge 38 which may be adjusted to-
wards and away from the roller {8 by rocking a
shaft 40, on which the doctor 34 is splined, about
its axis. While the shaft 438 is rotatably sup-
ported at each end of the body 12 by pillow
blocks 42, it is normally held against rotation by
a lock nut 44 on its threaded exterior end 46, acd-
justment of the blade 38 heing accomplished by
applying a wrench to the square end 48 of the
shaft 40 after the lock nut 44 has besn tem-
porarily loosened. The pillow blocks 42 also
snugly bear against the ends of the doctor 34 to
prevent leakage around the ends of the doctor.

The “leading” side of the chamber 24, (again
with reference to the direction of rotation of the
roller 10) is partially closed by a weir 59 the free
edge of which is slightly spaced from the cylin-
drical surface of the roller i8. The slight space
between the weir 50 and the roller 10 provides a
restricted outlet for the excess adhesive pumped
into the chamber 24 and not carried off by the
roller,

Exteriorly of the weir 59 there is formed in
body 12 an open trough 52 having at one end a
nipple connection 54 for a surplus adhesive outlet
conduit 56 leading back to the source of supply
for the adhesive. A screw conveyor 58 is rotat-
ably mounted in the trough 52 with one end iree
and fitting in the nipple 54. Iis other end has a
shaft projecting therefrom rotatably suppoerted
by a bearing 62 in the body i2, and driven by
gears 64 and €6, splined on shafts 80 and 14 so
that whenever the roller i0 is driven in the di-
rection of the curved arrow of Figure 1, the screw
conveyor 58 turns to carry the adhesive which
enters the trough 52 out through the outlet 58.
The capacity of the screw conveyor 58, during
normal operation of the <device, is such that it
can remove excess adhesive from the trough 52
at a rate greater than that at which the adhesive
enters the chamber 24 through the metering ports
32. Tt is, therefore, impossible for the adhesive
to overflow the trough $2. A clean-out plug 68
for the bottom of inlet manifold passage 38 and
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4
hold-down bholts 10 for the pillow blocks 42 com-
plete the assembly.

In operation, the machine to which the appli-
cator 2 is an adjunct is started, the pump for
forcing adhesive through inlet 28 is started, and,
along with shaft {4, the applicator roller 10 and
screw conveyor rotate. After a brief interval,
enough adhesive enters to fill the chamber 24 via
the inlet manifold 30 and metering ports 32.
When chamber 24 fills, the adhesive is forced
against roller 19 and a thin film is carried off on
the roller surface for transfer to the segment 4.
The thickness of the adhesive film on the roller
{0 may be varied by turning the doctor 34 so as
to move its blade 38 inwardly towards or out-
wardly from the roller i8, there being no leakage
around the underside or ends of the doctor, even
during rotational adjustment, because of the
leak-proof seals between it and the body (2.

Upon further accumulation of adhesive in
chamber 24 resulting from the flow through
metering ports 32 exceeding the amount carried
off as a filin on the applicator roller 10 for trans-
fer to the segment 4, the excess flows over the
weir 58 into trough 52 from which it is returned
to the source of supply by the screw conveyor 58
and the surplus outlet 56. The flow of excess ad-
hesive over weir 50 is counter to the turning di-
rection of the roller 10. Pressure is thereby re-
tained in the chamber 24 and squirting leakage is
prevented not only by the restricted size of the
space between weir 56 and the roller 10, but also
to some further extent by the tractive counter-
force of the moving roller surface.

From the foregoing description taken in con-
nection with the accompanying drawing and
claims, it will be readily apparent that this in-
vention provides a particularly neat and frugael
applicator and method of applying adhesive in
which the adhesive is positively controlled at all
times and by which a film of the adhesive is
applied under pressure to the moving surface of
the applicator roller.

What we claim as our invention is:

1. A device for applying flowable material of
the character described, comprising: a nozzle
body having a mouth and a pair of lips on op-
posite sides thereof; a member having a substan-
tially smooth surface larger than said mouth;
means movably supporting said member with said
surface disposed across said mouth and virtually
closing the same; one of said lips constituting a
doctor blade and being adjustable towards and
away from said surface; a substantially leak-
proof connection between the doctor blade and
the nozzle body; the other of said lips having a
free edge spaced from said surface and constitut-
ing a weir; means for feeding the material to be
applied under pressure to the nozzle; means for
moving said member so as to pass said surface
across the mouth in the direction from the weir
to the doctor blade; and means lying externally
of said mouth and adjacent to the weir for con-
veying off the material escaping from said mouth
over the weir.

9. Tn a device for applying flowable material
of the character described: a nozzle body having
a mouth; first and second substantially parallel
straight lips on said nozzle body lying on re-
spectively opposite sides of the mouth; roller
mesans for transferring the material from the
mouth to a surface to which the material is to
be applied; means rotatably mounting the roller
means with respect to the nozzle body for move-
ment of the surface thereof transversely across
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the miouth and with: a-pottion of the surface of"
the: roller ‘means "lying betweéon said lipsy and

virtually: closing. the: mouth; .said  nozzle body
closely engaging the roller means. at the ends
of the mouth to effect a substantially leak-proof
seal. therebetween; means for feeding the ma-
terial to be applied undsr pressure to the nozzle

mouth: means for rotating. the roller means so

ag to-pass the surface thereof transversely across
the: mouth in' the direction from the first lip
toward the second lip; doctor means on: the
second- lip; the first lip being:spaced from the

surface of the roller means so as to define an:

exhaust slot between it and the roller means,
leading from the mouth; a trough in'podition: to
receive material issuing from the exhaust slot;
and means in'said trough for conveying off ma~
terial as it enters the trough.

3.-In a device for applying flowable material

of: the character described: a nozzle body havs-
ing: a- mouth; a pair of substantially parallel
straight lips: disposed on said nozzle body on
opposite sides of said mouth, one of said lips be-
ing movable; 2 roller at least as great-in diam-
eter as the straight-line distance between said
lips;.bearing means rotatably mounting the roller
on the body for rotatiorn about an axis substan-
tially paraliel to said lips with a portion of the
cylindrical. surface of the roller extending ar-
cuately between: said lips and virtually closing
the mouth; bearing means rotatably supporting
said one lip on the nozzle body for rotation akout
an axis substantially parallel to the axis of ro-
tation of the roller; a doctor bhlade extending
lengthwise of said one lip and having a working
edge. thereof eccentric. to the axis of rotation
of said one lip whereby the dector blade may be
adjusted towards and away from the cylindrical

roller surface upon rotation of 'said one lip; means-

for rotating the roller -across said mouth and
hiade; and means for feeding material under
pressure to said nozzle mouth.

4, In" g device-for applying tlowable msterial
of the character described: a nozzle pody hHaving
an upwardly-disposed mouth, a pair of upwardly~

xtending -substantially- parallel straight lips-on

opposite sides of said-mouth; a ‘pair of bearings
extending: upwardly from the body at opposite
ends- of the mouth dnd in-parallel alignment
with said lips; a roller shaft rotatably mounted
in said bearings; a roller on said shaft, said
rvoller being substantially greater in diameter
than the spacing ketween said lips, and 2 portion
thereof being at all timnes embraced by the noz-
zle mouth; means for feeding the material to
he applied under pressure to the nozzle mouth;
means for rotating the roller; one of said lips
having an upper free edge portion spaced ra-
dially from the roller surface to provide a re-
stricted outlet for excess material from said
mouth; an upwardly-open trough along the side
of said nozzle body externally adjacent to the
last-named lip for receiving said excess material;
a feed screw rotatably disposed in the trough;
outlet means at cne end of the frough; and
means for rotating the feed screw to thereby
convey excess material in the frough to the out-
let means.

5. In a device for applying fiowable adhesive
material: roller means for applying the material
to a surface to which the material is to be ap-
plied; a nozzle having an open mouth facing
one side of the roller means and virtually closed
thereby; a doctor extending substantially par-
allel to the length of the roller means and de-
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fining one edge of said mouth; input means for
feeding:the material to be applied under constant:
pressure (o said mouth; means for rotating the
roller means so as 1o cairy its surfage across
the mouth and doctor, successively, to thereby
transfer material from the nozzle to the roller
means in the form of a film of predetermined
size and thickness; the input means Having a
predetermined feed capacity in excess of the
amount required to produce said film; restricted
outlet means leading from the mouth to the
exterior for exhausting excess material there-
from while maintaining pressire within the noz-
zle; an open receptacle communicating with said
outlet means for receiving excess material therex
from; an outlet conduit leading from the open
receptacie; and conveyor means for feeding ma-
terial which enters the receptaclz to said cutlet
conduit, the conveyor means and outlet conduit
having an operating capscity in excezs of the
féed capacity of the input means.

6. A dévice for applying flowable material,
comprising: a nozzle body having an elongated
mouth and a pair of lips on oppesite longitudinal

- sides thereof; g roller for transferring fAowable

material fed into the mouth to a surface to which
said material is to be applied, saig rolier being
larger than the mouth; means rotatably mourt-
ing the roller angd positioning the same in ionzi-
tudirial alignment with and overlying the mouth:
with the surface of the roller in juxtaposition to
cne of the lips of the mouth; doctor means at
the outer edge of the other lip and coacting with
the adjacent surface of the roller and together
therewith virtuslly closing the mouth; sgid first
designated lip having its outer edge spaced from
the adjacent surfacé of the roller and providing
2 weir over which excess material escapes from
the mouth; means for feeding the material to
the nozzle mouth and henece onto the surface of
the roller; means for rotating the roller so as
to pass the surface thereof transversely across
the mouth in the direction from the weir toward
the doctor means; and collectihg means lying
externally of said mouth and adjacent to the-
weir for receiving the material esecaping from
said mouth deross the weir.

7. In" a device for applying flowable materisl
such ag paste and.the like: a nozzle body having
an elongated mouth from which the Tfowable
material is dispensed; means defining a col-
lecting chamber adjacent to one longitudinal side
of the mouth to receive excess material there-
from; a pair of parallel straight lips defining the
opposite sides of the mouth, one of said lips pro-
viding a weir between the mouth and the col-
lecting chamber, and the second lip comprising
a blade pivotally mounted on the nozzle body
for swinging motion about an axis parallel to
said lips; roller means for transferring fiowable
material from the mouth to 2 surface tc which
said material is to be applied, saig roller means
being of a size to cover the entire mouth of the
nozzle; means rotatably mounting the roller
means in longitudinal alighment with the lips
and with the surface of the roller means spaced
from the weir but contiguous to the edge of the
blade providing said second lip so that the roller
means virtually closes the mouth, swinging mo-
tion of said blade on its axis providing for ad-
Justment of said edge thereof toward the ad-
jacent surface of the roller means; said nozzle
body closely engaging the roller means at the
ends of the mouth to effect a substantially leak-
proof seal therebetween; means for rotating the
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roller means with the surface thereof moving
transversely across the mouth in the direction
from its first toward the second lip; means for
feeding the material to the nozzle mouth and
thus onto the surface of the roller means, the
excess material escaping across the weir into
the collecting chamber; and means in said col-
lecting chamber for conveying off the excess ma-
terial received therein. :

8. The device set forth in claim 7 wherein said
second lip comprises a substantially cylindrical
body seated snugly but rotatably in the nozzle
bhody with a portion thereof exposed along its
length and having a lengitudinal cutout to de-
fine an edge spaced from the axis of the cylin-
drical body and which provides the actual edge
of the second lip, rotation of said cylindrical body
on its axis providing for adjustment of said
edge thereon toward or from the adjacent sur-
face of the roller means.

9. A device for applying flowable material,
comprising: a nozzle body having a forwardly
projecting elongated rib thereon; means defining
an elongated collecting chamber closed at its
ends and located at one side of said rib; elon-
gated roller means parallel to said rib and over-
lying the ifront of the nozzle body; means on
the nozzle body at the other side of said rib and
cooperating therewith and with the roller means
to define an elongated feed chamber into which
the material may be fed for application to the
surface of the roller means and transfer thereby
to a surface to which said material is to be ap-
plied, said feed chamber being substantially co-
extensive in length with the roller means and
being closed at its ends, and the forward edge of
. said rib being spaced from the adjacent surface
of the roller means, but the feed chamber being
otherwise virtually closed by the rolier means so
that the rib provides a weir between the feed
chamber and said collecting chamber across
whieh excess material in the feed chamber may
escape therefrom into said collecting chamber;
duct means opening to the feed chamber for
feeding the flowable material thereto; and means
for rotating the roller means so as to pass the
surface thereof in the direction from the weir
toward the opposite side of the feed chamber.

10. A device for applying flowable material,
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comprising: a nozzle body having a forwardly
projecting elongated. rib thereon; means defin-
ing an elongated collecting chamber closed at its
ends and located at one side of said rib adjacent
to the nozzle body; an elongated roller for trans-
ferring flowable material to a surface to which
said material is to be applied; means mounting
the roller adjacent to the front of the nozzle
body and parallel to said rib; doctor means for
said roller spaced from said rib and at the side
thereof remote from said chamber, said doctor
means cooperating with the rib, the nozzie body
and with the roller to define an elongated feed
chamber into which the material may be fed for
application to the surface of the roller and trans-
fer thereby to the surface to which the material
is to be applied; said feed chamber being sub-
stantially coextensive in length with the roller
and being closed at its ends, and the forward
edge of said rib being spaced from the adjacent
surface of the roller, but the feed chamber being
otherwise virtually closed by the roller and doc-
tor means so that the rib provides & weir be-
tween the two chambers across which excess
material in the feed chamber may escape there-
from into said collecting chamber; duct means
cpening to the feed chamber for feeding the
flowable material thereto; and means for rotat-
ing the roller so as to pass the surface thereof
transversely across the feed chamber in the di-
rection frorm the weir toward the doctor means.

HERBERT H. WEBER.
ALLEN O. SOHN.
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