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[ 57 ] ABSTRACT 

A ?owable adhesive is applied to a carton blank or 
paper web by an application nozzle, having a dis 
charge ori?ce, which is permanently open to ambient 
pressure. The nozzle is divided into two compartments 
which are interconnected adjacent to the ori?ce. One 
compartment is connected to an adhesive container by 
a feed conduit and the other is connected to the con 
tainer by a return conduit. 

Adhesive is continuously fed by a pump, at a 
predetermined pressure higherthan ambient pressure 
from the container to the nozzle and returned to the 
container by a separate suction pump, so that no 
adhesive is ejected through the ori?ce. In order that 
adhesive may be ejected the pressue in the feed 
conduit is increased, at the required times by means of 
a piston which displaces adhesive from a cylinder 
which is in communication with the feed conduit. 

In a modi?ed form the nozzle comprises coaxial inner 
and outer tubes the inner tube being adjustable axially 
relative to the outer tube. By suitably adjusting the 
two pumps and the difference in level between the 
ends of the tubes, adhesive may either be caused to 
flow continuously from the nozzle or intermittently, by 
increasing the pressure in the feed conduit. 

19 Claims, 9 Drawing Figures 
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ADHESIVE-APPLYING APPARATUS 

This invention concerns improvements in or relating 
to apparatus for applying liquids (e.g. ?owable adhe 
sive) to a surface, e.g. a carton blank, or a web of paper 
or the like. - 

In one form of known apparatus for applying ?ow 
able adhesive to a surface the adhesive is fed under 
pressure from a tank along a pipe to an applicator noz 
zle having a closure member at its outlet which is 
pushed back against a spring into the nozzle to open the 
outlet .and allow adhesive to ?ow out onto the surface. 

In a further known form of apparatus hot melt adhe 
sive is fed continuously under pressure from a tank 
along a pipe to at least one applicator nozzle and then 
back to the tank, the nozzles being normally closed. 
When it is desired to eject adhesive from the nozzles 
the pressure in the pipe is increased, by restricting the 
?ow of adhesive back into the tank, which causes the 
nozzles to open.‘ 
According to the present invention there is provided 

apparatus for applying a liquid, for example a ?owable 
adhesive or the like to a surface, comprising a con 
tainer for the liquid, at least one applicator nozzle, feed 
and return conduits for conveying liquid from the con 
tainer to the nozzle and from the nozzle to the con 
tainer respectively, and means for circulating liquid 
continuously from the container through said conduits, 
in which said nozzle has a discharge orifice which is in 
communication with said conduits and is permanently 
open. ‘ 

It will be appreciated that although such apparatus 
may be used in conditions in which the ambient pres 
sure is above or below atmospheric pressure, it is more 
usual to use the apparatus in conditions of substantially 
atmospheric pressure. 

In such apparatus while the pressure of liquid at the 
nozzle is» substantially ambient no ‘liquid is ejected 
through the ori?ce; in general, the liquid is kept in cir 
culation so that it remains in a suitable ?owable state, 
but a small quantity of liquid may be stationary in the 
ori?ce. It is preferred to have the nozzle of such form 
that the effective length of the ori?ce is asshort as pos 
sible, so that no substantial quantity of liquid is station 
ary therein. In a preferred form, the nozzle includes 
separate feed and return passages connected to the 
feed and return conduits respectively, said passages 
being interconnected immediately adjacent to the inner 
end of the ori?ce. Said passages may extend through 
substantially the whole length of the nozzle. 
The liquid circulating means may comprise a ?rst 

pump for feeding the liquid continuously at a predeter 
mined pressure above ambient pressure along said feed 
conduit, and a second pump for applying suction con 
tinuously to said return conduit at that end which is re 
mote from said nozzle. ‘ 
Preferably means is provided for varying the pressure 

of circulating liquid at said nozzle between substan 
tially ambient pressure and a pressure higher than am 
bient. 
The pressure varying means may comprise a reser 

voir, through which the liquid passes, positioned in said 
feed conduit and activating means operable to reduce 
the volume of said reservoir, to displace at least some 
of the liquid from said reservoir into said feed conduit 
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2 
and thereby increase the pressure of the circulating liq 
uid. 
The arrangement is such that the volume of liquid 

being circulated along said first conduit is in excess of 
the volume of liquid required for application to the sur 
face through said ori?ce, so that whilst the circulating 
means is operating liquid is being fed continuously 
along both of said conduits. 
To allow the liquid to drain into the container when 

the circulating means are not operating the container 
may be mounted at a lower level than that of the nozzle 
and the pressure varying means. 
Where however the container is mounted at a higher 

level than that of the nozzle and the pressure varying 
means, a closed secondary container may be mounted 
at a lower level than any other part of the apparatus, 
said feed and return conduits each being connected 
separately to said secondary container by a branch con 
duit, the branch conduit connecting said feed conduit 
with said secondary container being provided with a 
control valve operable to enable liquid to flow into said 
secondary container, under gravity, or to prevent such 
flow of liquid. With this construction the secondary 
container may be provided with a vent pipe having a 
control valve, said valve being operable to open said‘ 
secondary container to ambient pressure to enable any 
liquid in the secondary container to be returned by said 
second pump to said container. 
The nozzle may be supported on link means which is 

so constructed and arranged that the nozzle may be 
moved byvoperating means between an idle position 
and an operating position at which a liquid application 
is made. In the operating position the nozzle may for 
example be adjacent to a conveyor or other feed means 
carrying a carton blank or the like, so that liquid from 
the nozzle may be applied to the surface of the said 
blank, whilst in the idle position the nozzle may be 
withdrawn clear of said conveyor. 

In a preferred form the link means is in the form of 
a parallelogram linkage comprising a movable plate on 
which said nozzle is ?xed, said movable plate being 
supported by a pair of swing arms each of which is piv 
otally connected at one end to the movable plate and 
at the other end to a ?xed mounting member or mem 
bers. Said operating means may comprise a cam which 
contacts a cam follower mounted on a further arm piv 
otally connected at one end to one of said pair of swing 
arms, said cam being adapted to cause the nozzle to 
move towards and away from said operating position.. 

The said feed and return conduits may comprise ?ex 
ible tubes connected between said container, and said 
feed passage and said return passage respectively, but 
in the preferred form of apparatus each of the ?exible 
tubes is connected, at its end remote from said con 
tainer, to a series of ducts provided in said ?xed mount 
ing member(s), one of said pair of swing arms, and said 
movable plate, said ducts being so arranged that liquid 
flows along one series of ducts (feed ducts) to said feed 
passage in said nozzle, and from said return passage in 
said nozzle along the other series of ducts (return 
ducts). 

In the preferred form said reservoir comprises a cy 
lindrical chamber in communication with the feed duct 
in said movable plate, and said activating means com 
prises a piston movable within said chamber, by a 
pusher member carried on one of said pair of swing 



3 
arms, operation of said pusher member being in syn 
chronism with movement of said nozzle by the operat 
ing means so that liquid is displaced from said chamber 
into said feed duct each time said operating means 
causes said nozzle to move to said operating position. 

Where said ducts pass through the pivotal connection 
at each end of said one of said pair of swing arms, the 
ducts are arranged so that said pivotal connections are 
lubricated by the liquid as it flows along the ducts. 

In apparatus where linesof liquid, having a ?nite 
length, are required to be applied at intervals to a con 
tinuous surface or to a succession of carton blanks, fed 
intermittently past the nozzle, the nozzle may comprise 
a box-like member'having an ori?ce in the form of a 
straight slot, formed in one face thereof, and a parti 
tion, inside said member to form ?rst andsecond com 
partments therein, one edge of said partition being di 
rectly opposite said ori?ce and spaced from the inner 
surface of said one face of said member, wherein said 
?rst compartment is connected to said feed conduit, 
said second compartment is connected to said return 
conduit, said one edge of said partition forming a weir 
over which liquid ?ows from said‘ ?rst to said second 
compartment. 
Where a succession of dots, or a broken'line, of liquid 

is required to be applied to a surface being fed past the 
nozzle, the nozzle may comprise an inner and outer 
tube, said outer tube‘being positioned round and coax 
ial with said inner tube, the cross-sectional dimensions 
of the tubes being such that a space is formed within 
said outer tube and surrounding said inner tube, 
wherein one end of said inner tube is connected to said 
feed conduit, the corresponding end of said outer tube 
is connected to said return conduit, the end of the wall 
of the inner tube,‘remote from said one end, forming 
a weir over which liquid flows from said inner tube into 
said space surrounding said inner tube. The said inner 
tube‘ may be 
tube. ~ ‘ 

The remote end of said outer tube projects beyond 
the corresponding end of the inner tube so that liquid 
does not flow beyond the end of the outer tube except 
when the liquid pressure at said nozzle is higher than 
ambient. The nozzle may be moved between'the idle 
position and the operating position, and adhesive 
caused to flow from the nozzle when it is in the operat 
ing position, byv variation of pressure as previously de 
scribed. . - _ ~ 

(With the last-mentioned form of nozzle, for any par 
ticular setting of said ?rst and second pumps liquid may 
be caused to flow continuously out of the end of said 
outer tube remote from said one end by suitably adjust 
ing the position of the said remote end of the inner tube 
relative to that of the outer tube. In this case no reser— 
voir is réquired‘in-said feed conduit). 
When the liquid to be applied to the surface has a 

very low viscosity then a secondary nozzle having a sin 
gle interior compartment is connected into said return 
conduit at a point where the pressure within said return 
conduit is below ambient pressure. 
Although as indicated above the apparatus may be 

used for the application of liquids generally, its pre 
ferred use is in the application of flowable adhesives. 

It will be obvious that if a hot melt adhesive is being 
applied to the surface the link‘ means requires to be 
heated so as to keep the adhesive in a ?uid state. 

axially adjustable relative to said outer ' 
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Preferred forms of apparatus will now be described, I 
byway of example only, with reference to the accom 
panying drawings in which: ‘ " 
FIG. 1 is a diagrammatic showing of apparatusfor ap 

plying adhesive to a surface, 
FIG. 2 is a view similar to FIG. 1 but showing a modi 

?ed ‘form of apparatus, > 
FIG. 3 is a view of a part of the apparatus of FIG. 1 

but showing a further modi?cation, 
FIG. 4 is a front elevation of apparatus according to 
the invention for applying adhesive to a surface, 

FIG. 5 is a view, partly in section, taken in the direc 
tion of arrow A of FIG. 4, - ‘ 
FIG. 6 is a section on the line Vl-'—VI’of FIG. 4, 
FIG. 7 is a section on the line VII-VII of FIG. 5, 
FIG. 8 is a sectional view of a modi?ed form of appli 
cator nozzle, and a 

FIG. 9 is a plan view of the nozzle of FIG. 8. 
Referring ?rst to FIG. 1, the apparatus shown com 

prises an adhesive container 1, in which a feed pump 
2 is located, and having a feed conduit 3 extending to 
an applicator nozzle 4. ‘A return conduit 5 extends from 
the nozzle 4 back to the reservoir 1, being connected 
to a return pump 6 also located in said container. The 
pumps 2, 6 are shown diagrammatically, but it will be 
understood that the feed pump 2 has an inlet open to , 
receive adhesive from a supply in the container 1, and 

i an outlet which is connected to the conduit 3, while the 

30 

40 

45 

50 

55 

60 

65 

return pump 6 has an inlet connected to the conduit 5 
and an outlet open to discharge returned adhesive into 
the container. 
A device 7 for varying the pressure of adhesive in the 

feed conduit 3 is connected to said conduit, between 
the pump 2 and the nozzle 4 and said device 7 com 
prises a short cylinder 8 communicating with the con 
duit 3, and a piston 9 slidable in the cylinder'8. 
The nozzle 4 includes a discharge ori?ce 10 con 

nected by a feed passage 11' to the feed conduit 3, and 
a return passage 12 connecting said ori?ce. 10 to the re 
turn conduit '5. 

In operation, the pumps 2, 6 operate continuously 
and adhesive is pumped away from the container 1 
through the feed conduit 3 and back to the container 
1 through the return conduit 5. As long as the piston 9 
is stationary, whatever its position, the pressure of ‘ ad-' 
hesive in the feed conduit 3 is somewhat higherthan 
ambient pressure, while the pressure in return conduit 
5 is somewhat lower than ambient pressure, and the 
characteristics of the two pumps 2, 6 and the layout of 
the conduit 3, 5 are such that in these circumstances 
the pressure of adhesive immediately inside the orifice 
10, where adhesive fed through the feed passage 11 
leaves that passage and enters the return passage 12, is 
substantially equal to the ambient pressure, so that 
there is nothing to cause adhesive to be impelled out 
ward through theori?ce 10. While these conditions 
persist, the piston 9 is normally maintained in a raised 
position in its'cylinder 8, by a spring (not shown), so 
that the part of the cylinder below the pistonis full of 
adhesive. When it is desired to cause adhesive to be ex~ 
pelled through the ori?ce 10, the piston 9 is depressed, 
that is, moved towards the conduit 3, thus driving out 
adhesive from the cylinder 8 into the conduit 3 and in 
creasing the pressure in that conduit. This alters the 
pressure conditions in the adhesive circuit formed by 
the conduits 3, 5 and the container 1, and the pressure 

, of the adhesive at the inner end of the ori?ce 10- in 
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creases slightly; this change is suf?cient to cause adhe 
sive to be expelled through said ori?ce. Thus with the 
apparatus shown in FIG. 1, adhesive may be expelled 
through the ori?ce 10 at any time by operation of the 
piston 9, and the rate at which adhesive is thus expelled 
will depend upon the speed with which the piston 9 is 
depressed. As soon as downward motion of the piston 
9 stops, so does the emission of adhesive from the ori~ 
?ce l0 cease, and the maximum quantity that can be 
thus emitted without interruption is equal to the capac 
ity of the cylinder 8 below the piston 9, when the latter 
is in its uppermost position. 
The nozzle 4 may if desired be a multiple nozzle, that 

is, it may be elongated in a direction at right angles to 
the plane of the drawing, and the ori?ce 10 may be in 
the form of an interrupted slot or a number of discrete 
holes, or the ori?ce 10 may be a single elongated slot 
so that a line of adhesive is deposited on any surface 
which may be placed adjacent to said ori?ce. 
Further nozzles may be supplied, if desired, from the 

same container 1 and pumps 2, 6, and the dashed lines 
indicate what is necessary if a second, independently 
operable nozzle is to be provided. As will be seen from 
the ?gure, a branch 3a of the feed conduit 3 is con 
nected to a second nozzle 4a and a branch 5a connects 
said nozzle 4a to the return conduit 5. A device 7a 
(similar to the device 7) is connected to the branch 
feed conduit 3a, and between the point at which the 
branch conduit 3a leaves the main feed conduit 3 and 
the respective devices 7, 7a there are provided non 
return valves 13, 13a. With these added elements in the 
apparatus of FIG. 1, it will be understood that adhesive 
may be expelled from the nozzle 4 or the nozzle 4a as 
desired, by depression of the piston of device 7 or that 
of device 7a, respectively, and whenever one of the de 
vices 7, 7a is thus operated, the respective non-return 
valve 13, 130 respectively will prevent the change in 
pressure conditions produced by operation of said de 
vice from affecting the pressure of adhesive at the other 
one of the two nozzles. 
The container 1 will of course require to be re?lled 

with adhesive from time to time, and for this purpose 
a ?lling pipe 14 with a manually operable valve 15 is 
provided. The valve 15 is kept closed during normal 
operation, but is opened whenever it is desired to feed 
further adhesive into the container 1, through the pipe 
14. The container 1 may be ?tted with any desired form 
of level indicator (not shown). 
The system illustrated in FIG. 1 can be satisfactorily 

operated so long as the container 1 is at a lower level 
than the nozzle or nozzles because whenever operation 
of the system is stopped, the fact that the container is 
at a lower level than the container means that adhesive 
remaining in the conduits when the pumps stop can 
drain back into the container purely by gravity. When 
however the container is at a higher level than the noz 
zle or nozzles, the nozzles and conduits remain ?lled 
with adhesive when the pumps stop, and with many ad 
hesives (especially hot melt adhesives) this creates a 
problem when it is desired to restart the system. In FIG. 
2 there is illustrated apparatus generally similar to that 
of FIG. 1, but including provision to deal with this 
problem. 
As seen in FIG. 2, much of the apparatus is just as 

shown in FIG. 1 and these parts are given the same ref 
erences as in FIG. 1 and the description of them will 
not be repeated. It is noted however that in FIG. 2 the 
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6 
disposition of the parts is different in that the nozzle 4 
is at a lower level than the container 1, thus in the ab 
sence of the additional equipment about to be de 
scribed, creating the problem explained above. 

Additionally, however, in the apparatus of 'FIG. 2 
there is a secondary container 16 connected to the feed 
conduit 3 by a branch 3b and to the return conduit 5 
by a branch 5b. This secondary container 16 is at a 
lower level than any other part of the apparatus, and it 
is provided with a vent pipe 17 having a control valve 
18 by which the container 16 may be opened to the am 
bient air. A valve 19 is provided in the branch conduit 
3b. 

In normal operation, the apparatus of FIG. 2 operates 
as described above with reference to FIG. 1, provided 
the valves l8, 19 are both closed. When operation of 
the apparatus ceases, and the pumps 2, 6 are stopped, 
the valve 19 is opened and left open, so that adhesive 
remaining in the conduits 3, 5, in the device 7, and in 
the nozzle 4 can drain into the secondary container 16 
under the in?uence of gravity. When the apparatus is 
to be restarted, the valve 19 is closed and the valve 18 
opened, and this allows the adhesive collected in the 
container 16 to be returned to the container 1 by the 
return pump 6. It will be appreciated that, for this oper 
ation to take place satisfactorily, the vent l7, container 
16, and branch conduit 5b must provide a somewhat 
less restricted passage than the parallel part of the main 
adhesive circuit, containing the nozzle 4. 
Apparatus such as that shown in FIG. 1 and FIG. 2 

is well adapted for use with hot melt adhesives, where 
it is of particular advantage to employ a system in 
which adhesive is circulated continuously because of 
the need to maintain the temperature of the adhesive 
above a certain minimum level to keep it in a suf? 
ciently ?uid state. Where apparatus as shown in either 
of these figures is to be used with hot melt adhesive, it 
will be appreciated that heating devices and possibly 
heat insulation will be provided in, suitable places. 

In the apparatus shown in FIG. 1 and that shown in 
FIG. 2, the pressure of the adhesive at the inner end of 
the ori?ce in the nozzle is substantially equal to the am 
bient pressure when adhesive is not being emitted 
through the ori?ce, and is slightly higher when adhesive 
is being so emitted. In the return ‘conduit 5, the pres 
sure is lower than the ambient pressure, and this fact 
may be utilised when it is desired to provide for the re 
moval of excess ahesive from any surface to which it 
may be applied via the nozzle 4. FIG. 3 is a fragmentary 
view of a suitable arrangement for this purpose, and it 
will be seen that in FIG. 3 there is shown the nozzle 4 
with its ori?ce 10, a portion of the feed conduit 3, and 
a portion of the return conduit 5. In the portion of re 
turn conduit 5 which is shown, it will be seen that there 
is also a secondary nozzle 20, and also in FIG. 3 there 
is shown a moving web 21 of, for example, a wrapping 
material, travelling in the direction indicated by the 
arrow so that it passes ?rst the nozzle 4 and then the 
secondary nozzle 20. The nozzle 20 comprises a simple 
hollow body, communicating with the return conduit 5 
at one end and having an ori?ce 22 at the other end 
across which the web 21 runs. 
With the arrangement shown in FIG. 3, when any 

particular area of the web 21 has received adhesive 
from the nozzle 4, as it passes over the secondary noz 
zle 20 it is exposed to a degree of suction, due to the 
slightly lower pressure in the return conduit 5, and this 
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suction tends to remove some of the adhesive previ 
ously applied to the web 21. This arrangement is most 
useful with adhesives (or other coating liquids) of low 
viscosity and the extent to which adhesive (or other liq 
uid) previously applied to the web is removed by the 
nozzle 20 depends upon the positioning of the nozzle 
relative to the web and the size of the ori?ce 22. The 
operation is also of course affected by the magnitude 
of the pressure drop in that part of the conduit 5 be 
tween the two nozzles 4, 20, and if it is desired to in 
crease this pressure drop then this of course may be ef 
fected by making this part of the return conduit of 
smaller diameter. ' 

Reference will now be made to FIGS. 4 — 7 which 
show apparatus for applying four lines of adhesive, as 
will be described later, to'a succession of carton blanks 
being fed intermittently in the direction of arrow B, by 
any convenient known type of conveyor (not shown). 
A part of one such carton blank is shown at CB in 
FIGS. 4, 5 at the position at which adhesive will be ap 
plied to it. 
An applicator head, indicated generally at 23, com 

prises a block 24, which as viewed in FIG. 5, has a hori 
zontal cross piece 29 and a central piece 30 extending 
vertically downwards therefrom. On each end of the 
cross piece 29 there is mounted a pair of adhesive ap 
plicator nozzles 25, 26 and 27, 28 respectively. The 
block 24 is mounted on a parallelogram linkage, gener 
ally indicated at 31, which comprises a movable plate 
32, to which the block 24 is ?xed; an upper swing arm 
33, and a lower swing arm 34 which is formed as a tri 
angular plate; and a ?xed plate 35 and a bracket 36. 
The plate 35 is attached to a further plate 37 which is 
in turn attached to a ?xed part 38 of the apparatus to 
which the bracket 36 is also attached. One end of the 
upper swing arm 33 is pivotally connected at 39 to the 
plate 32 and the other end is pivotally connected at 40 
to the plate 35. The lower swing arm 34 is pivotally 
connected at 41v to the plate 32 and at 42 to the bracket 
36. The arrangement is such that the pivots 39, 40, 41, 
42 are at the corners of the parallelogram linkage 31. 

The lower swing arm 34 is also pivotally connected 
at 43 to one end of a connecting arm 44 which extends 
from the connection 43 through a hole in the ?xed part 
38 of the apparatus. The arm 44 is supported near its 
other end by a block 45, which engages in a slot 47 in 
the arm 44, and which is loosely mounted on a rotat 
able shaft 46. Fixed to the shaft 46 are two cams 47, 48, 
mounted on opposite sides of the arm 44, which engage 
cam followers 49, 50 respectively, the latter being ro 
tatably mounted on the arm 44. 
Fixed to the plate 35 is a manifold block 51 and ?xed 

to the swing arm 34 is a bracket 54 having an angled 
projection 55. 
The applicator nozzles 25 —- 28 may be supplied with 

adhesive'inv the same way as that described, with refer 
ence to FIG. 1, for supplying adhesive to the nozzle 4. 
For this purpose the manifold block 5] has connected 
to it a feed conduit 56 (which corresponds to feed con 
duit 3 of FIG. 1) and a return conduit 57 (which corre 
sponds to return conduit 5 of FIG. I). 
During operation of the apparatus, adhesive is 

pumped along the conduit 56 and into a duct 58 
formed in the manifold block SI. Also formed in the 
block 51 is a cylindrical chamber 59. A piston 60 (FIG. 
7) is provided in the chamber 59, and is ?xed to one 
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8 
end of a piston rod 61 which extends to the outside of 
the block 51. The other end of the piston rod 61 is en 
larged at 62 and a spring 63 is provided to urge the pis 
ton to the position shown in FIG. 7. The piston 60 is 
movable within the chamber 59 by the angled projec 
tion 55 engaging the portion 62 of the piston rod 61. 
The adhesive flows from duct 58 into a U shaped 

channel 64 formed in that face of the plate 35 which 
abuts the manifold block 51, and the chamber 59 is ar 
ranged to be in communication with the channel 64 
(FIG. 7), so that the chamber becomes ?lled with adhe 
sive. Beyond the chamber 59, considered in the direc 
tion of ?ow of the adhesive, the channel 64 becomes a 
cylindrical duct 64a from which the adhesive flows 
through the pivotal connection 40 into the upper swing 
arm 33 as will now be described. 
The arm 33 is rotatably mounted at its right hand 

end, as viewed in FIG. 6, on a ?xed central hollow tube 
65 (FIG. 6) which is closed at each end, and divided 
into the two sections 66, 67 by a partition 68, the tube 
65 being ?xed in a hole provided in the plate 35. The 
arm 33 has a duct 69 formed in it which communicates 
with an annular space 70 formed in a tube 71 which is 
?xed into a hole in the end of the arm 33 and ?ts over 
the tube 65. Two holes 72 in the tube 65 provide com 
munication between the space 70 and section 66 of the 
tube 65. 
From the duct 64a the adhesive ?ows via a hole 73 

in the tube 65 into and along the section 66 of the tube 
65, through holes 72, space 70_ and along duct 69, 
which extends along the arm 33 to the pivotal connec 
tion 39 which is constructed in a similar manner to the 
pivotal connection 40. In the pivotal connection 39, the 
arm 30 is rotatably mounted on a ?xed central hollow 
tube 65a which is closed at each end, and is divided 
into two portions 660, 67a by a partition 68a, the tube 
65a being ?xed in a hole provided in the plate 32. The 
duct 69 communicates with an annular space 70a 
formed in a tube 71a, which is ?xed into a hole in the 
end of the arm 33 and fits over the tube 65a. Two holes 
72a in the tube 65a provide communication between 
the space 700 and portion 660 of the tube 650. 
From the duct 69 the adhesive flows through the 

space 70a, holes 72a and portion 66a of the tube 650 
into a duct 74 formed in the plate 32, via a hole 73a in 
the tube 65a. From the duct 74 the adhesive flows 
along a duct 74a formed in the cross piece 29 of the 
block 24 and then into the nozzles 25 — 28. As the noz 
zles are arranged in pairs, and the pairs are similar in 
construction, only nozzles 27, 28 will be described in 
detail. 
The nozzles 27, 28 comprise an inner plate 75, an 

outer plate 76 and a central plate 77. Between the plate 
75 and the plate 77 is a thin partition 78 and between 
the plate 76 and the plate 77 is a thin partition 79. The 
various parts are so shaped and arranged that discharge 
ori?ces 80, 81 are formed at the upper end of the noz 
zles 27, 28 respectively, and the spaces between the 
plates 75, 77 and 76, 77 are each divided into two com 
partments 82, 83 and 84, 85 respectively. The upper 
ends of the partitions 78, 79 terminate adjacent to the 
ori?ces 80, 81 respectively. The adhesive ?ows from 
the duct 74a into the compartments 82, 85, over the 
tops of the partitions 78, 79 and into the compartments 
83, 84. ' 

Adhesive is supplied to and returned from the nozzles 
25, 26 via duct 74a and return passage 86 respectively, 
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which are connected to compartments in nozzles 25, 26 
corresponding to the compartments 82, 83, 84, 85, of 
nozzles 27, 28. ‘ 
Whilst ?owing along the various ducts so far de 

scribed the adhesive has been subjected (as described 
with reference to FIG. 1) to a pressure higher than am 
bient pressure, which in this particular case is atmo 
spheric, so that until it reaches the ori?ces 80, 81 the 
adhesive is subjected to a pressure higher than atmo 
spheric pressure. 
As previously mentioned with respect to FIG. 1, the 

adhesive is continuously circulated to and from the 
container 1. The return path of the adhesive in the ap 
paratus of FIGS. 4 - 7 will now be described, but as it 
is basically the same as the feed path described above, 
but the ?ow is in the opposite direction, it will not be 
described in such great detail. 
The return ?ow of adhesive is subjected to sub 

atmospheric pressure which is so adjusted relative to 
the pressure feeding the adhesive to the nozzles 27, 28 
that no adhesive is ejected from the ori?ces 80, 81. 
The adhesive ?ows from the compartments 83, 84 

into a passage 86 formed in the cross piece 29 and then 
into a passage 87 formed in the plate 32. From the pas 
sage 87 the adhesive flows through a hole 88a intosec 
tion 67a of the tube 65a and through holes 89a into a 
further annular space 90a formed in the tube 71a. The 
space 90a communicates with a passage 69a which is 
formed in the arm 33 and runs parallel with the duct 
69. From the passage 690, the adhesive flows into an 
annular space 90, through holes 89 and into section 67 
of tube 65. A hole 88 allows the adhesive to ?ow along 
a passage 91, formed in the plate 35, and to the mani 
fold block 51 and thence into the return conduit 57 
which corresponds to the return conduit 5 of FIG. 1. 
The tube 71 of the pivotal connection 40 is provided 

with a further annular space 92, positioned on the other 
side of the annular space 70, and connected to the an 
nular space 90 by a passage 93. With this arrangement 
the annular spaces not only provide means for guiding 
the adhesive, but allow the adhesive to act as a lubri 
cant as the tube 71 pivots about the tube 65. It will be 
noted that the annular space 70 has adhesive ?owing 
through it at a pressure which is higher that the adhe 
sive ?owing through the annular spaces 90 and 92 and 
with normal matching tolerances there will be a slight 
leakage from space 70 to the spaces 90, 92, this ar 
rangement being similar to that of a hydrostatic bear‘ 
ing. The other pivotal connection 39 is constructed in 
the same way so will not be further described. 
The operation of the apparatus of FIGS. 4 — 7 will 

now be described. 
The carton blank CB is brought to rest at a position 

such that four lines of adhesive may be applied to it by 
the nozzles 25 - 28. 
Adhesive is being continuously circulated along feed 

conduit 56 through the internal compartments (e.g. 
compartments ,82, 83) of the nozzles 25 — 28 and back 
along return conduit 57 by pumps from a container, 
(not shown), corresponding to container 1 and pumps 
2 and 6 of FIG. 1. 
The shaft 46 is continuously rotated and as the cams 

47, 48 rotate from the position shown in FIG. 4 they co 
operate to move the connecting arm 44 to the right. 
This causes the swing arms 33, 34 to swing about their 
respective pivots 40, 42 and the plate 32 and therefore 
the nozzles 25 — 28 will be raised from the full line posi 
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tion of FIG. 4 to the position indicated in chain dot 
lines against the underside of the ‘blank CB. 
As the arm 34 swings about its pivot 42 the bracket 

54 will move with it and the angled projection 55 is so 
arranged that it engages the portion 62 of the piston 
rod 61. On continued movement of the arm 34 the pro 
jection 55 causes the piston 60 to move, against the 
spring 63, so that some of the adhesive in the chamber 
59 is displaced into the channel 64, which causes an in 
crease in the pressure of the flow of adhesive between 
the chamber 59 and the nozzles 25 — 28. This increase 
in pressure causes some adhesive to be ejected from all 
four ori?ces at the same time on to the bank CB. 
On continued rotation of the cams 47, 48 the nozzles 

are returned to the full line position of FIG. 4 and dur 
ing this movement the piston will be returned to the po 
sition shown in FIG. 7 by the spring 63, as the projec 
tion 55 moves out of engagement with the portion 62 
of the piston rod 61. The increase in pressure which 
causes adhesive to be ejected from the nozzles is main 
tained only whilst the piston is being moved by the pro 
jection 55, so the amount of adhesive to be displaced 
from the chamber 59 equals the amount required to be 
ejected through the nozzles on to the blank CB. As the 
piston returns to its original position the chamber 59 
re?lls with adhesive. It should be noted that there is 
continuous circulation of the adhesive even during ap 
plication of adhesive to the blank CB. 
The apparatus shown in FIGS. 4 - 7 is particularly 

adapted for applying hot melt adhesives, and for this 
purpose the various components have to be heated so 
that the adhesive remains in a ?owable condition. One 
such heater is for example mounted in the arm 33 at the 
position indicated by reference 94. When using hot 
melt adhesive, the nozzles 25 — 28 (or, at least, those 
parts of said nozzles in the near vicinity of their ori 
?ces) are maintained at a somewhat higher tempera 
ture than the remaining parts of the apparatus as this 
has been found to reduce “tailing” of adhesive as each 
ejection from the nozzles stops and the nozzles move 
away from the blank CB. 
Reference will now be made to FIGS. 8 and 9 which 

show a modi?ed form of applicator nozzle as compared 
with that shown in FIGS. 4 to 7. 
The nozzle comprises two coaxial open-ended cylin 

drical tubes, namely an outer tube 95, which is ?xed at 
its lower end into a block 96, and an inner tube 97 
which is ?xed at its lower end into a further block 98, 
positioned below the block 96. 
The inside of the tube 95 communicates with a pas 

sage 99 in the block 96, and the inside of the tube 97 
communicates with a duct 100 in the block 98. The 
block 96 has formed in it a hole 101 which is coaxial 
with the tube 95, and has a portion of reduced diameter 
breaking through into the passage 99 and forming a 
shoulder 102. A rubber sleeve 103 is positioned in the 
hole 101 so that it abuts against the shoulder 102 and 
a bolt 104 is screwed into the hole to retain the sleeve 
103. The sleeve 103 and bolt 104 are each provided 
with a central longitudinal bore. The arrangement is 
such that the tube 97 extends from the block 98, ‘ 
through the central bores of the bolt 104 and sleeve 
103, the reduced-diameter portion of the hole 101, and 
into the tube 95 with which it is coaxial. 
The blocks 96, 98 may be ?xed to a plate 32a having 

a duct 105 and a passage 106 formed in it. The plate 
32a, duct 105 and passage 106 correspond to the plate 



3,815,822 
11 

32, duct 74, and a passage 87 respectively of FIGS. 4, 
5 and 6. It will be .seen therefore that with the nozzle 
shown in FIGS. 8, 9 mounted as just described, adhe~ 
sive will flow from feed conduit 56 through the various 
ducts described with reference to FIGS. 4 to 7, into the 
ducts 105, 100 and thence along the inner tube 97. The 
adhesive will then flow over the top of tube 97 into the 
tube 95, passages 99, 106 and back along the various 
passages described with reference to FIGS. 4 to 7 to the 
return conduit 57. 
The block 98 is mounted on the plate 32a in such a 

manner that it, and therefore the tube 97, may be 
moved so that the tube 97 moves axially relative to the 
tube 95. In this way the distance between the tops of 
the tubes 95, 97 may be altered. To allow for this move 
ment of the block 98 the passage 100 is enlarged at 107 
so that it is always in communication with the duct 105. 
A spacer member 108 is provided near the top of the 
tube 97 so as to keep the tubes coaxial. The member 
108 has four cut-outs 109 in its periphery (FIG. 9) to 
allow the adhesive to ?ow along the tube 95. 
The nozzle shown in FIGS. 8, 9 may be used for ei 

ther applying a continuous line of adhesive to a surface, 
or applying spots (or broken lines) of adhesive to a sur 
face. 
For applying a continuous line of adhesive to a sur 

face the inner tube 97 is adjusted axially relative to the 
outer tube 95 so that adhesive will flow continuously 
out of the top of the outer tube 95 whilst the adhesive 
is being circulated as described with reference to FIG. 
1. In this case however, there is no need for the pres 
sure to be increased as previously described. 
The inner tube 97 is moved axially relative to the 

outer tube 95 by loosening the bolt 104 which allows 
the sleeve 103 to expand axially and thus lessen its grip 
on the tube 97, which may now be moved by sliding the 
block 98 on the block 32a until the desired distance is 
obtained between the tops of the tubes 95, 97. The bolt 
is then screwed up which compresses the sleeve 103 
against the shoulder 102 and causes the sleeve to grip 
the tube 97 and prevent it moving axially. 
The nozzle may be moved to and from the surface by 

the apparatus described above with reference to FIGS. 
4 and 5 and the ejection of adhesive from the tube 95 
will be stopped and started as the circulation of adhe 
sive is also stopped and started. 
For applying spots or broken lines of adhesive to a 

surface the distance between the tops of the tubs 95, 97 
is altered, as described above, so that whilst adhesive 
is being fed to the nozzle at a constant pressure no ad 
hesive will ?ow out of the tube 95. The nozzle may then 
be moved to the adhesive applying position and adhe 
sive caused to be ejected from the tube 95 in the same 
way as described above with reference to FIGS. 4 to 7. 

The form of nozzle shown in FIGS. 8 and 9 is espe 
cially useful for the‘application of adhesives (or other 
coating materials) of high viscosity, as the relatively 
large area of the return passage provided by the annu 
lar-section space between tube 95 and tube 97 enables 
the adhesive (or other material) to pass more readily 
from the feed duct constituted by the interior of tube 
97 to said return passage. 

It is noted that in the foregoing description, parts of 
the feed path of adhesive have been termed “ducts” 
while parts of the return path have been termed “pas 
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12 
sages;” the use of different terms does not however in 
dicate any structural difference. 
We claim: 
1. Apparatus for applying a liquid, for example an ad 

hesive or the like, to a surface, comprising a container 
for the liquid, at least one applicator nozzle, feed and 
return conduits for conveying liquid from the container 
to the nozzle and from the nozzle to the container re 
spectively, and means for circulating liquid continu 
ously from the container through said conduits, said 
circulating means comprising a ?rst pump for feeding 
the liquid continuously at a predetermined pressure 
above ambient pressure along said feed conduit and a 
second pump for applying suction continuously to said 
return conduit at that end which 'is remote from said 
nozzle, in which said nozzle has a discharge orifice 
which is in constant communication with said conduits 
and is unclosable. 

2. Apparatus as claimed in claim 1 in which said noz 
zle includes separate feed and return passages con 
nected to the feed and return conduits respectively, 
said passages'being interconnected immediately adja 
cent to the inner end of the ori?ce. 

3. Apparatus as claimed in claim 1 in which means is 
provided for varying the pressure of circulating liquid 
at said nozzle between substantially ambient pressure 
and a pressure higher than ambient. 

4. Apparatus as claimed in claim 3, in which said 
pressure varying means comprises a reservoir, through 
which the liquid passes, positioned in said feed conduit 
and activating means operable to reduce the volume of 
said reservoir to displace at least some of the liquid 
from said reservoir into said feed conduit and thereby 
increase the pressure of the circulating liquid. 

5. Apparatus as claimed in claim 4 in which said con 
tainer is mounted at a lower level than that of the noz 
zle and the pressure varying means. 

6. Apparatus as claimed in claim 4 in which said con 
tainer is mounted at a higher level than that of the noz 
zle and the pressure varying means, a closed secondary 
container being mounted at a lower level than any 
other part of the apparatus, said feed and return con 
duits each being connected separately to said secon 
dary container by a branch conduit, the branch conduit 
connecting said feed conduit with said secondary con 
tainer being provided with a control valve operable to 
enable liquid to ?ow into said secondary container, 
under gravity, or to prevent such ?ow of liquid. 

7. Apparatus as claimed in claim 6 in which said sec 
ondary container is provided with a vent pipe having a 
control valve, said valve being operable to open said 
secondary container to ambient pressure to enable any 
liquid in the secondary container to be returned by said 
second pump to said container. 

8. Apparatus as claimed in claim 7 further compris 
ing link means for movably supporting said nozzle and 
operating means for moving said nozzle between an 
idle position and an operating position at which a liquid 
application is made. 

9. Apparatus as claimed in claim 8 in which said link 
means is in the form of a parallelogram linkage. 

10. Apparatus as claimed in claim 9 in which said 
parallelogram linkage comprises a movable plate on 
which said nozzle is ?xed, at least one fixed mounting 
member and a pair of swing arms each of which is piv 
otally connected at one end to the movable plate and 
at the other end to said ?xed mounting member. 
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11. Apparatus as claimed in claim 10 in which a fur 
ther arm is pivotally connected at one end to one of 
said pair of swing arms and said operating means com 
prises a cam and a cam follower mounted on said fur 
ther arm, said cam being adapted to cause the nozzle 
to move towards and away from, said operating posi 
tion. - 

12. Apparatus as claimed in claim 11 in which said 
feed and return conduits comprise ?exible tubes. 

13. Apparatus as claimed in claim 12 in which a se 
ries of feed ducts and a series of return ducts are pro 
vided in said ?xed mounted member, one of said pair 
of swing arms, and said movable plate, each of the ?exi 
ble tubes being connected, at its end remote from said 
container, to one of said series of ducts, said ducts 
being so arranged that liquid flows along said series of 
feed ducts to said feed passage in said nozzle, and from 
said return passage in said nozzle along said series of 
return ducts. 

14. Apparatus as claimed in claim 13 in which said 
reservoir comprises a cylindrical chamber in communi 
cation with the feed duct in said movable plate, and 
said activating means comprises a piston movable 
within said chamber by a pusher member carried on 
one of said pair of swing arms, operation of said pusher 
member being in synchronism with movement of said 
nozzle by the operation means so that liquid is dis 
placed from said chamber into said feed duct each time 
said operating means causes said nozzle to move to said 
operating position. 

' 15. Apparatus as claimed in claim 14 in which the 
feed and return ducts, where they pass through the piv 
otal connection at each end of said one of said pair of 
swing arms, are arranged so that said pivotal connec 
tions are lubricated by the liquid as it flows along the 
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14 
ducts. 

16. Apparatus as claimed in claim 15 in which said 
nozzle comprises a box-like member having an orifice 
in the form of a straight slot formed in one face thereof 
and a partition inside said member to form ?rst and 
second compartments therein, one edge of said parti 
tion being directly opposite said ori?ce and spaced 
from the inner surface of said one face of said member, 
said ?rst compartment is connected to said feed con 
duit, said second compartment being ‘connected to said 
return conduit, and said one edge of said partition 
forming a weir over which liquid ?ows from said first 
to said second compartment. 

17. Apparatus as claimed in claim 15 in which said 
nozzle comprises an inner and outer tube, said outer 
tube being positioned round and coaxial with said inner 
tube, the cross-sectional demensions of the tubes being 
such that a space is formed within said outer tube and 
surrounding said inner tube, one end of said inner tube 
being connected to said feed conduit, the correspond 
ing end of said outer tube being connected to said re 
turn conduit, and the end of the wall of the inner tube, 
remote from said one end, forming a weir over which 
liquid ?ows from said inner tube into said space sur 
rounding said inner tube. 

18. Apparatus as claimed in claim 17 wherein the re 
mote end of said outer tube projects beyond the corre 
sponding end of the inner tube so that liquid does not 
flow beyond the end of the outer tube except when the 
liquid pressure at said nozzle is higher than ambient. 

19. Apparatus as claimed in claim 17 in which said 
inner tube is axially adjustable relative to said outer 
tube. 

* * * * * 
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l2._ Apparatus as claimed in claim 11 inv which a series 
vof feed ducts?and a series of return ducts are provided in 
said fixed mounting member, one of said pair of ‘swing arms, 
and said‘movabl'e. plate, each of-ithe flexible tubes being con 
nected, at its end remote from said container; ‘to one of said 
series of ducts,‘ said ducts being so arranged’ that liquid flows 
along said series of’ feed ducts to said feed passage in said ' 
nozzle, and fromsaid return passage in .said nozzle along said 

' series of return ducts. ' I > ~ ’ 

' 13. Apparatus as claimed in claim 12 I in- which said 

reservoir comprises a cylindrical chamber in communication 
with the feed‘ duct in said movable plate, and said activating 
means comprises a piston movable within said‘rchamber by a. 
pusher-member carried on one of’ said pair of‘ swing arms, opera 
tion of saidpusher member being in ‘synchronism with movement 
of saidInozzle by the operating. means so that liquid is dis 
placed from said chamber into. said feed duct each time said 
operating means "causes said nozzle to move to said operating 
position. ' ’ 5 

14. Apparatus as claimed in claim- 13 in which the feed 
and return ducts, where they pass through the-l'pivotal’connee 

' tion at' each'end of said one of said pair of swing arms, are 
., arranged's'o‘ that said pivotal‘ connections are lubricated‘ by 

the liquid as it flows along the ducts. ‘I ' 15. Apparatus as claimed in claim 14 infwhich said 

nozzle comprises-a box-like member having anj’orvifice in the 
‘form of- a straight slot ‘formed in one face thereof and a ‘ 
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ition inside said member to form first and second compart 
ments therein, one edge of_ said partition being directly' oppo 
site said orifice and spaced from the inner surface of said I 
one‘ face of said member, said firstcompartment is connected 

nected 

to said return conduit, and said/one edge ‘oflsaid partition 
forming a weir over wh 

part 

16. Apparatus as‘ 'claimedin' claim v14 finlfwhich said 
uter- tube‘, saidIou-ter tube 
' al with said, inner tube, the 

cross-sectionalidimensions of the tubes being such that a 
space is formed'within said outer’ tube-and surrounding said 
inner tube, one" end of said inner tube being__'.connected to ' 
said feed conduit, the'corresponding end of sai'd'outer tube 
being connected ftO said return conduit, and.’ the end of the _ 
wall of the‘ ‘inner tube, remote fromsaid one’ end, vforming a > 
weir over vwhich liquid flows from said inner tube into said ‘ 
space surrounding said inner tube. ' > ' 

\ 17. Apparatus as claimed in claim 16 wherein ‘the 're-‘ 
mote‘end of ‘said outer tube projects beyondf'the' corresponding 
end of the inner‘ tube so that liquid does not r'low beyond .the 
end of the outer tube except when the liquid pressure at said, 
nozzle is higher than ambient. ‘ ‘I 1 ‘ ‘ 

18. Apparatus as claime 
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