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(57) Abregée/Abstract:

An apparatus for use In forming core layers for plywood from a plurality of veneer sections includes a manifold which extends
transversely to a work flow path and across which the veneer sections are seguentially moved. An adhesive passage In the
manifold Is connected in fluid communication with a plurality of modular dispenser guns. Each of the modular dispenser guns Is
connected In fluild communication with either an adhesive dispenser head or a string dispenser head. At the adhesive dispenser
heads, adhesive Is engaged by the leading end portion of a veneer section and pressed against the trailling end portion of a next
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(57) Abréege(suite)/Abstract(continued):

preceding veneer section. At the string dispenser heads, string coated with adhesive Is applied to downwardly facing major side
surfaces of the veneer sections. Each of the modular dispenser guns includes a valve which Is operable between open and
closed conditions and an actuator which effects operation of the valve between the open and closed conditions.
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Abstract

An apparatus for use in forming core layers for
plywood from a plurality of veneer sections includes a
manifold which extends transversely to a work flow path and
5 across which the veneer sections are sequentially moved.
An adhesive passage in the manifold is connected in fluid
communication with a plurality of modular dispenser guns;
Fach of the modular dispenser guns is connected in fluid
commﬁnication'with either an adhesive dispenser head or a
10° string dispenser head. At the adhesive dispenser heads,
adhesive is engaged by the leading end portion of a veneer
section and pressed against the trailing end portion of a

next preceding veneer section. At the string dispenser

heads, string coated with adhesive 1s applied to downwardly
15 facing major side surfaces of the veneer sections. Each of

the modular dispenser guns includes a valve which 1s

operable between open and closed conditions and an actuator

which effects operation of the valve between the open and

closed conditions.




PATENT

APPARATUS FOR _FORMING CORE LAYERS FOR PLYWOOD

Background of the Invention

The present invention relates LO a new and improved
5 apparatus fox use in forming core layers for plywood from a
plﬁralityofveneer sections.

Plywoodcommonlyincludes core layers formed by veneer
sections. The core layers are formed of relatively'low
quality wood and are sandwiched'between péhels of

10 relatively'high quality wood. Interconnecting the veneer

sections with string is disclosed in U.S. Patent No.

4,044,182.

-An apparatus has previously been used to interconnect
veneexr sections by'applying glue spots to edges of the
15 veneer sections. String covered?with adhesive was applied
to‘theveneer sections by the apparatus to interconnect and
reinforce the veneer sections. Phis known apparatus
included a relétively’complicated.mechanical linkage

arrangement to control the application of adhesive.



summary of the Invention

The present invention provides a new and improved
apparatus for use 1in forming core layers for plywood from a
plurality of veneer sections. The apparatus includes a

5 manifold across which the veneer sections are sequentially

moved. An adhesive passage extends along the manifold.

A plurality of adhesive diSpenser heads and string
dispenser heads are disposed along the manifold. Each of
the adhesive dispenser heads includes an outlet from which

10 adhesive is dispensed for engagement by end portions of the
veneer sections. Each of the string dispenser heads
includes a passage from which a string coated with adhesive
is dispensed to interconnect and reinforxce the veneer
sections.

15 Each of the adhesive dispenser heads and each of the
string dispenser heads is associated with a valve to
control the flow of adhesive. Each of the valves is
connected with an actuator which effects operation of the
valve between open and closed conditions. In one

20 embodiment of the invention, the aCtuators are operable
ﬁnder the influence of fluid pressure to move the valves
betﬁeen.the open anq closed conditions. The valves and
actuators are advantageouslyd13posed,in‘modular units

which are connected with the manifold.

25 | Brief Description of the Drawings

The foregoing and other features of the invention will

become more apparent upon a consideration of the following
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description taken 1n connection with the accompanyling
drawings wherein:
Fig. 1 is a top plan view of an apparatus constructed

in accordance with the present invention to form core

5 layers for plywood from a plurality of veneer sections;
Fig. 2 is a front elevational view, taken generally
along the line 2-2 of Fig. 1, further illustrating the
construction‘of the apparatus;
Fig. 3 is a side elevational view, taken on an
10 enlarged scale along the line 3-3 of Fig. 2, illustrating
the relationship of a manifold and an adapter block to an
adhesive dispenser head and a string dispenser head;

Fig. 4 is a sectional view, taken generally along the
line 4-4 of Fig. 2, illustrating the relationship of a
15 modular dispenser gun to the manifold and adhesive

~dispenser head;

Fig. 5 is an enlarged fragmentary sectional view of a

pexrtion of Fig. 4;
Fig. 6 is a plan view, on a somewhat enlarged scale
20  and taken along the line 6-6 of Fig. 4, illustrating a
.'bottqm side of the adhesive dispenser head;
Fig. 7 is a plan view, on a somewhat enlarged scale
and taken generally along the line 7-7 of Fig. 4,
illustrating an upper side of the adhesive dispenser head;
25 Fig. 8 is a sectional view, taken generally along the

line 8-8 of Fig. 2, illustrating the relationship of a
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modular dispenser gun to the manifold and string dispenser

head;

Fig. 9 is an enlarged fragmentary sectional view of a

portion of Fig. 8; and

5 Fig. 10 is a schematic illustration depicting the

construction of a modular dispenser gun.

Description of a Specific

Preferred Embodiment of the Invention

GCeneral Description
10 An apparatus 12 (Figs. 1 and 2) for use in forming

core layers for plywood from a plurality of veneer sections
includes a pair of applicator assemblies 14 and 16 which
are connected with a base 18. The apparatus 12 extends
across a work flow path, indicated schematically'by an

15 arrow 22 in Fig. 1, along which veneer sections are
sequentially moved. Each veneer section is intermittently
moved along the work flow path 22, 1n a known manner, by a
plurality of conveyox chains which have been indicated
schematically at 26 in Figs. 1 and 2.

20 A veneer section 24 (Figs. 2 and 3) is moved to and
stopped at a position in which a trailing end portion of
the veneer section is_Supported on a plurality of adhesive
dispenser heads 32 and a plurality of string dispenser
heads 34. As the leading end portion 38 (Fig. 4) of a next

25 succeeding veneer section 40 approaches the trailing end
portion 28 of the statlonary veneer section 24, small

bodies or dots of hot thermoplastic adhesive are dispensed
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. by the adhesive dispenser heads 32. The leading end
portion 38 of the approaching veneer section 40 presses the
bodies of thermoplastic adhesive against the trailing end

portion 28 of the immediately preceding veneer section 24.

5 As the small bodies oxr dots of adhesive are compressed
between the trailing end portion 28 of the veneer section
4 and the leading end portion 38 of the veneer section 40,
force is transmitted from the trailing veneer section 40 to
the leading veneer section 24 to move both veneer sections

10 forwardly. As this occurs, the adhesive sets and

interconnects the veneer sections.

As the veneer sections 24 and 40 move forwardly

together, string 42 (Figs. 8 and 9) coated with hot
thermoplastic adhesive, is dispensed from the string
15 dispenser heads 34. The coating of adhesi%e on the string
42 causes the string to adhere to the downwardly facing
major sides of the veneexr sections 24 and 40. The string
42 extends across the joint between the veneer sections 24
and 40 to further interconnect the veneer sections. The
20 string 42 is secured to the downwardly facing major sides
of the veneer sections 24 and 40 by the adhesive; to
reinforce the veneer sectlons.
The conveyor chains 26 are operable to move each of
the veneer sections in turn onto the adhesive dispensex
25 heads 32 and string dispenser heads 34, in the manner shown
for théveneer section 24 in Fig. 3. The conveyor chains

26 are then operable to move the next succeeding veneer



o 2038063

section 40 (Fig. 4) into abutting engagement with the
preceding veneer section 24 while the preceding veneer
section is stationary. The conveyor chains 26 then
continue the forward movement of both veneer sections 24

5 and 40 together along the work flow path 22.

Tn accordance with a feature of the present invention,

a modular dispenser gun 44 (Fig. 4) is provided at each of
the adhesive dispenser heads 32 and at each of the string
dispenser heads 34 (Fig. 8) to control the flow of

10 adhesive., Each of the modular dispenser guns 44 is

connected in fiuid communication with a linear main
adhesive passage 46 whiCh extends lengthwiseﬁalong a
manifold 48. The horizontal main adhesive passage 46 is
connected'with a source of hot thermoplastic adhesibe under
15 pressure. The manifold 48'andmain.adhesi§e passage 46
extend perpendicular to the work flow path 22 (Fig. 1) of
the veneexr sections.
The main adhesive passage 46 is connected 1in fluid
communication with each of the modular dispenser guns 44
20 for the adhesive dispenser heads 32 (Fig. 4) and the string
dispenser heads 34 (Fig. 8). Thus, connector passages 52
(Fig. 4) connect the modular dispenser guns 44 for each of
" +he adhesive dispenser heads 32 with the main adhesive
passage 46 in the manifold 48. Similarliy, connectorx
25 passages 54 (Fig. 8) connect the modular dispenser guns 44

for each of the string dispenser heads 34 with the main

adhesive passage 46 in the manifold 48.
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Each of the modular dispenser guns 44 (Fig. 10)
includes a valve member 58 whibh is movable in a housing 52
between a closed position engaging a valve seat 60 and an
open position spaced from the valve seat. Wnen the valve
3 member 58 is in the closed position shown in Fig. 10, the
valve member blocks a flow of adhesive from a chamber 62 in
the modular dispenser gun 44. Each of the modular
dispenser guns 44 includes a heating element (not shown)
'which‘maintains the pressurized thermoplastic adhesive in
10 +he chamber 62 at a desired temperature.
when the valve member 58 is in the open position
spaced from the valve seat 60, hot thermoplastic adhesive
undexr presSure flows fromfthe'main adhesive passage 46
(Figs. 4 and 8) through a connector passage 52 or 54 to the
15 chamber 62 in the modular dispenser gun 442(Fig. 10). The
pressurized adhesive flows from the chamber 62 past an open
valve member 58. The pressurized hot thermoplastic
adhesive then flows upwardly from the mbdular dispenser gun
44 to either an adhesive dispenser head 32 or a string
20 dispenser head 34. '
- Each of the modular dispenser guns 44 includes an
actuator'assemblyﬁﬁ (Fig. 10) disposed in the housing 33.
The actuator assembly 66 is Qperable to move the valve
member 58 vertically between the closed position shown in
25 Fig. 10 and an open position in which the valve member 1s
spaced from the valve seat 60. The actuator assembly 66 1is

operated under the influence of fluid pressure, that 1is,
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under the influence of air pressure. However, if desired,
the actuator assembly 66 could utilize an electrical
solenoid to move the valve member 58.
Air is conducted from a conduit 68 (Fig. 10) to a
5 plurality of solenoid actuated control valves 70. Each of
the control valves 70 is connected in fluid communication
with one of the modular dispenser guns 44. When a control
valve 70 is in a closed position, the actuator assembly 66
is vented to atmosphere through a vent conduit 82. AT this
1.0 time, air flow from the donduit 68 to the actuator assembly
66 is blocked. Upon operation of the sclenoid actuated
control valve 70 to an open condition, the conduit 68 1s
connected ‘in fluid communication with the actuator assembly
66 through conduit 72 and a connector passage 74 (Figs. 4
15 and 8) in the manifold 48. |
when the control valve 70 is actuated to an open
condition, air pressure from the conduit 72 (Fig. 10)
enters the actuator 66 and is applied against a piston 78
connected with the valve member 58. The alr pressure
20 applied against the piston 78 moves the valve member 58
vertically downwardly from the closed position illustrated
in Fig. 10 to an open position against the influence of a
biasing spring 80. Once the piston 78 has moved the wvalve
member 58 to the open position, the pressurized adhesive
25 flows from the chamber 62 in the modular dispenser gun 44

to either an adhesive dispenser head 32 (Fig. 4) or a

string dispenser head 34 (Fig. 8).
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When the valve member 58 (Fig. 10) has been in the

open position for a sufficient length of time to enable a

desired amount of adhesive to flow to either the adhesive

dispenser head 32 (Fig. 4) or the string dispenser head 34
(Fig. 8), the control valve 70 (Fig. 10) is actuated to the
closed condition. Closing the control valve 70 vents the
actuator assembly 66 to atmosphere through the vent conduit
82. This enables the biasing spring 80 to immediately move

the valve member 58 vertically upwardly from the open

position to the closed position.

The amount of adhesive which is conducted from the
nodular dispenser gun 44 to either the adhesive dispenser
head 32 (Fig. 4) or the string dispenser head 34 (Fig. 8)
is readily controlled by controlling the length of time
which the valve 70 (Fig. 10) remains openf The rate at
which adhesive is conducted from the modular dispenser gun
44 may be adjusted by varying the distance which the valve
member 58 moves away from the valve seat 60 when the valve
member 1is actuated from the closed position of Fig. 10 to
the open position. ‘Although'it'is contemplated that the
modular dispenser gun 44 could have many different
constructions, in one specific preferred embodiment of the
invention, the modular dispenser gun 44 was a Noxrdson H200
Series Automatic Modular Gun which is available from
Nordson Corporation having a place of business at Westlake,

Ohio. 1If.desired, the control valves 70 could be included

in the modular dispenser guns 44.



10

15

20

25

AC
<
Cco
e
—
SR
%

~10-~

Manifold

rach-of the applicator assemblies 14 and 16 (Figs. 1
and 2) includes a one-piece manifold 48 formed from an
elongated block of metal. A cylindrical main adhesive
passage 46 (Figs. 4 and 8) 1s formed in the manifold 48 and
extends between opposite ends of the manifold. A
horizontal longitudinal central axis of the linear main
adhesive passage 46 extends parallel to a horizontal
longitudinal central axis of the manifold 48. Opposite
ends of the main adhesive passage 46 are plugged. Although
it is preferred to form the main adhesive passage 46 in the
elongated metal block of the manifold 48, the main adhesive
passage could be a separate conduit 1f desired.

Hot thermoplastic adhesive is conducted toward a
central portion of the main adhesive passéée 46 from
locations adjacent to opposite ends of the main adhesive
passage. Thus, a pair of adhesive supply conduits 86 and
88 (Figs. 1 and 2) are connected to opposite ends of the
manifold 48. The conduits 86 and 88 are connected in fluid
communication with the main adhesive passage 46 adjacent tO
the plugged ends of the main adhesive passage. The
conduits 86 and 88 supply the main adhesive passage 46 with
hot thermoplastic adhesive under pressure.

The hot thermoplastic adhesive may flow from opposite
ends of the main adhesive passége 46 toward the central
portion of the main adhesive passage. This allows the

adhesive dispenser heads 32 and string dispenser heads 34
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adjacent to opposite ends:-of the manifold 48 to be rendered
inactive'without having a body of stagnant adhesive in the
main adhesive passage 46. The horizontal connector
passages 52 and 54 (Figs. 4 and 8) are formed in the metal
S block of the manifold 48. The connector passages 52 and 54
extend perpendicular to the main adhesive passage 46 and
conﬁect the main adhesive passage in fluid communication
with the modular dispenser guns 44. Providing two
independent controlled applicator assemblies 14, 16 as
10 opposed to one manifold of the same length provides for
greater system flexibility. For example, in the assembly
of veneer sections having a width substantially egqual to Or
less than the length of one of tﬁe assemblies it may be
desirous to utilize only one of the assemblies at a time.
15 Cylindrical heater passages 52 and 95 are formed in
the metal block of the manifold 48 and extend lengthwise
through the manifold between opposite ends of the manifold.
The linear heater passages 92 and 94 have horizontal
longitudinal central axes which extend parallel to the
20 longitudinal central axis of the main adheslve passage 46.
The longitudinal central axes of the heater passages 92 and
94 are disposed in a vertical plane which is disposed
between the modular dispenser guns 44 and a vertical plane
containing the longitudinal central aXis of the main
25 adhesive passage 46. This enables heat to be conducted

from the heater passages 92 and 94 to heat adhesive in the
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main adhesive passage 46 and to heat the modular dispenser
guns 44.
®lectrical heater elements are disposed in the heater
passages 92 and 94. 1In the illustrated embodiment of the
5 invention, there are four electrical heater elements in the
manifold 48. Thus, a cylindrical heater element 36 (Fig.
3) is mounted in the left (as viewed in Fig. 1) end portion
of the passage 92 (Fig. 4). A second heater element (not
shown) is mounted in the right end portion of the passage
10 92. Similarly, a heater element 98 (Fig. 3) is mounted in
the left (as viewed in Fig. 1) end portion of the passage
94 (Fig. 4). A second heater element (not shown) 1is
mounted in the right end portion of the passage 394.
Electrical wiring 102 (Fig. 3) for the heater elements
15 96 and 98 is disposed in a passage 104 formed in the metal
block of the manifold 48. .The electrical wiring 102 for
the heater elements extends lengthwise along the manifold
48 to an electrical connection 106 (Fig. 1) at an end
portion of the manifold. A temperature sensor 108 1is
20 mounted in the metal block of the manifold 42 to sense the
temperature of the manifold. If the tempexature of the
' manifold 48 falls below a predetermined temperature, the
sensoxr 108 effects energization of the heater elements 36
and 98 to effect the transfer of additional heat to the
»5  manifold 48. Wiring (not shown) for the heater elements at
the right ends (as viewed in Fig. 1) of the passages 92 and

94 also extends to the electrical connection 106.
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A plurality of vertically .extending rectangular
recesses 112 are formed in the metal block of the manifold
48 to receive the modular dispenser guns 44 (Figs. 4 and
8). The rectangular recesses 112 extend between a
5 horizontal upper side surface 114 of the manifold 48 and a
horizontal lower side surface 116 of the manifold. The

rectangular recesses 112 have a generally U-shaped cross

sectional configuration as viewed in hoxizontal plane in
Figs. 4 and 8.

10 There is a modular dispenser gun 44 associated with
cach of the adhesive dispenser heads 32 and each of the
string dispenser heads 34. Therefore, there is a recess
112 formed in the manifold 48 for each of the adhesive
dispenser heads 32 and each of the string dispenser heads

15 34. In the specific embodimgnt of the inﬁéntion
illustrated in Figs. 1 and 2, there are nine recesses 112
formed in the manifold 48 of the applicator assembly 14.
Ssix of the recesses 112 are associated with adhesive
dispenser heads 32. The othex three recesses are

20 associated with string dispenser heads 34.

Each of the modular dispenser guns 44 is disposed 1in
~one of the recesses 112 and 1s connected with the manifold
48 by suitable fasteners, that is, bolts 118. The bolts
118 extend through the modular dispenser guns 44 into
25 threaded openings formed in the manifold 48. The modular
dispenser guns 44 are mounted in the recesses 112 with

parallel longitudinal central axes of the valves 58 (Fig.



10) in a single vertical plane which extends parallel to a

vertical plane containing the central axis of the manifold

48.

Adapter Blocks
5 The adhesive dispenser heads 32 and the string

dispenser heads 34 (Figs. 4 and 8) are mounted on
rectangular adapter blocks 122 which extend upwardly from
+he manifold 48. The adapter blocks 122 support the
adhesive dispenser heads 32 and string dispenser heads 34
10 above the manifold 48. The metal adapter blocks 122
provide space for the chains 26 (Figs. 1 and 2) to move
hetween the lower side of the veneer sections and the upper
side 114 of the manifold 48.
The adapter blocks 122 are connected directly to the
15 manifold 48. The adhesive dispenser heads 32 (Fig. 4) and
string dispenser heads 34 (Fig. 8) are connected directly
to the adépter blocks 122. Therefore, an adhesive
dispenser head 32 or a string dispenser head 34 can be
replaced without replacing the associated adapter block
20 122.
The adapter blocks 122 have vertically extending
adhesive passages 124. .Adhééi#é is conducted upwardly from
the modular dispenser guns 44 through the passages 124 to

the adhesive dispenser head 32 (Fig. 4) or the string

25 dispenser head 34 (Fig. 8).

Two different size adapter blocks 122 are provided. A

relatively small adapter block 122 is provided to support
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only an adhesive dispenser head 32. A somewhat larger
adapter block 122 is provided to support both an adhesive
dispenser head 32 and a string dispenser head 34. The
adapter blocks which are sized to support only an adhesive
5 dispenser head 32, have only a single vertical passage 124.
The adapter blocks 122 which are sized to support both an
adhesive dispenser head 32 and a string dispenser head 34,

have a pair of parallel and spaced apart vertical adhesive

passages 124. It should be understood that the vertical

10 height of an adapter block for just an adhesive dispenser

head 34 is the same as the vertical height of an adapter

block for both an adhesive dispenser head 32 and a string

dispenser head 34.

Adhesive Disgenser‘Head

15 The construction of the adhesive dispenser head 32 1s
iilustrated in Figs. 4-7. The metal adhesive dispenser
head 32 has an inclined upper side surface 130 (Figs. 4 and

5) which is skewed at an acute angle approximately 15° to a

horizontal plane. The inclined upper side surface 130 of

50 the adhesive dispenser head 32 1is engaged by the leading

end portion 38 of a veneer section 40. The leading end
portion 38 of the veneer section 40 is cammed upwardly by

+he inclined upper side surface 130 of the adhesive

dispenser head 32 as the veneer section is moved onto the

25 adhesive dispenser head, in the direction of the arrxow 134

in Fig. 4, by the chains 26 (Figs. 1 and 2).
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The adhesive dispenser head 32 also has a horizontal
upper side surface 136 (Figs. 4 and 5). The horizontal
upper side surface 136 of the adhesive dispenser head 32 1is

engaged by a trailing end portion 38 of a stationary veneer

section 24 which is to be secured to the next succeeding
veneer section 40 by adhesive.

an adhesive passage 138 in the adhesive dispenser head
32 extends vertically upwardly from a flat horizontal lower
side surface 140 of the adhesive dispenser head 32 (Figs. 5
and 6) to a cylindrical adhesive chamber 142 (Figs. 4-7)
formed in the adhesive dispenser head. Therefore,
adhesive from the modular dispenser gun 44 (Fig. 4) flows
directly upwardly through the passage 124 in the adapter
block 122 and through the passage 138 in the adhesive
dispenser head 32 to the adhesive chamber:i42. The
cylindrical adhesive chamber 142 has a horizontal centxal
axis which extends parallel to the central axis of the
manifold 48.

A plurality of adhesive outlet passages 146 (Figs. S
and 7) are disposed in a linear array and extend between
the cylindrical adhesive chamber 142 and the horizontal
upper side 136 of the adhesive dispenser head 32. The
adhesive outlet passages 146 intersect the horizontal upper
side 136 of the adhesive dispenser head 32 at a location
just past an intersection between the inclined upper side
130 of the adhesive dispenser head and the horizontal upper

side of the adhesive dispensex head.‘.Adhesive flow 1is
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controlled by the size of the diameter and the length of
the passages 146. The outer end of the adhesive chamber

142 is blocked by a suitable plug.

Upon movement of the valve member 58 (Fig. 10) in the

5 modular dispenser gun 44 to an open position by the

pneumatic actuator 66, hot thermoplastic adhesive flows

upwardly from the modular dispenser gun through the

adhesive passage 124 (Fig. 4) in the adapter block 22. The
hot adhesive flows from the adapter block passage 124

10 upwardly through the passage 138 (Fig. 5) in the adhesive
dispenser head 32 to the adhesive chamber 142. The
adhesive then flows upwardly from the chamber 142 through
the linear axray of outlet passages‘146 (Fig. 7) to the
upper side of the adhesive dispenser head 32.

15 As the adhesive leaves the outlet paééages 146, the
leading end portion 38 of the veneer section 40 (Fig. 4) 1is
approaching the stationary trailing end portion 28 of the
preceding veneer section 24. The adhesive which 1is
dispensed from the outlet passages 146 1S pressed between

20 the trailing end portion 28 of the veneer section 24 and
the leading end portion 38 of the veneer section 40. As

the thermoplastic adhesive cools, it intexrconnects the two

veneer sections 24 and 40.

String Dispenser Head
25 A string, indicated schematically at 42 in Fig. 9, is

coated with hot thermoplastic adhesive and is withdrawn

from the string dispenser head 34 as the veneer sections 24
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and 40 move forwardly together. The adhesive coated string
42 is pressed against downwardly facing major side surfaces
of the veneer sections. The adhesive coating on the string
42 secures the string to the veneer sections and reinforces
+he veneer sections. The string 42 extends across the
joints between the veneerxr sections to interconnect the
veneer sections. In addition, the string 42 and associated
adhesive reinforces the veneer sections to prevent breaking
apart of the #eneer sections along grain lines.

The metal string dispenser head 34 has an inclined
upper side surface 154 (Figs. 8 and 9) which engages the
leading end portion 38 of a veneer section 40. The
inclined upper side surface 154 raises the leading end
portion 38 (Fig. 8) of the veneer section 40 upwardly
toward the trailing end poxrtion 28 of a nékt preceding
veneer section 24. The inclined upper side surface 154 of
the string dispenser head 34 is skewed at an angle of
approximately 15° to a horizontal plane.

In addition, the string dispenser head 34 has a
horizontal upper side surxface 156 which intexrsects the
inclinéd.upper side surface 154. The horizontal upper side
surface 156 of the string dispenser head 34 supports the
stationary veneer section 24. The upper side surfaces 154
and 156 on the string dispenser head 34 are disposed along
side of and form extensions of the upper side surfaces 130

and 136 (Fig. 4) on an adhesive dispenser head 32.
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However, the string dispenser heads 34 could be mounted
separately from the adhesive dispenser heads 32 if desired.
A cylindrical string passage 160 extends through the
string dispenser head 34. The string passage 1560 extends
5 at an angle of approximatel&'10° to a horizontal plane. As
the string 42 moves through the passage 160, the hot
thermoplastic adhesive is applied to the string. The
string paséage 160 is connected with a modular dispenser
gun 44 through the adhesive passage 124 in the adapter
10 block 122 and through an adhesive passage 162 (Figs. 8 and
9) formed in the string dispenser head 34.
Upon operation of the modular dispenser gun 44 (Fiqg.
8) to an open or actuated condition, adhesive under
pressure flows upwardly from the modular*dispenser gun
15 through the passage 124 in the adapter blgck 22 and thxrough
the passage 162 in the string dispenser head 34 to the
string passage 160. The rate of flow of adhesive is such
that, as the string 42 is pulled through the string passage
160, the adhesive is drawn out of the passage with the
20 string.
when the veneer section 24 is stationary on the string
dispenser head 34, the modular dispenser'gun 44 1is
- ~maintained in a closed or unactuated condition. As SOON as
the wveneex sectién 24 begins to move forwardly relative to
25 the string dispenser head 34 with the veneer section 40,

the modular dispenser gun 44 is actuated to an open
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condition. This causes hot thermoplastic adhesive to flow
into the string passage 160 and to coat the string 42.
Although it is preferred to use the string dispenser
heads 34 in combination with the adhesive dispenser heads
5 32, either set of dispenser heads could be used without the
other if desired. Thus, the apparatus 12 could have

adhesive dispenser heads 32 and no string dispenser heads

34 if desired. On the other hand, the apparatus 12 could

have string dispenser heads 34 and no adhesive dispenser

10 heads 32 if desired.

Conclusion

The present invention provides a new and improved
apparatus 12 for use in forming core layers for plywood
from a plurality of veneer secﬁions 24 and 40. The

15 apparatus 12 includes a manifold 48 across which the veneer

sections are sequentially moved. A main adhesive passage

46 extends along the manifold 48;
A plurality of adhesive dispenser heads 32 and string
dispenser heads 34 are disposed along the manifold 48.

" 20 Each of the adhesive dispenéer heads 32 includes an outlet
146 from which adhesive to be engaged by end portiﬁns 28
and 38 of the veneer sections i§~dispensed. Each of the
string dispenser heads 34 includeé a paésééé iSO.from'which
a string 42 coated with adhesive 1is dispensed to

25 interconnect and reinforce the veneer sections.

Each of the adhesive dispenser heads 32 and each of

the string dispenser heads 34 is associated with a valve 58
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+o control the flow of adhesive. Each of the valves 58 1s
connected with an actuator 66 which effects operation of
the valve between open and closed conditions. In one
embodiment of the invention, the actuators 66 are operable
ander the influence of fluid pressure to move the valves 58
between the open and closed conditions. The valves 58 and
actuators 66 are advantageously disposed in modular units

44 which are connected with the manifold 48.
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Having described the invention, the following is

claimed:

1. An apparatus for use in forming core layers for
plywood from a plurality of veneer sections, said apparatus
comprising a manifold extending transversely to a work flow
path of the veneer sections and across which the veneer
sections are sequentially moved, adhesive passage means
extending along said manifold transversely to the work flow
path of the veneer sections, a plurality of adhesive
dispenser heads disposed along said manifold, each of said
adhesive dispenser heads including outlet means for
dispensing adhesive to be engaged by a leading end portion
of one veneer section and pressed against a trailing end
portion of a next preceding veneer sectioﬂ, a plurality of
valves connected in fluid communication with said adhesive
passage means and said outlet means in said dispenser heads
and movable between a closed condition blocking flow of
adhesive from said adhesive passagermeans to said outlet
means in said adhesive dispenser heads and an open
condition enabling adhesive to flow from said adhesive
passage means to said outlet means in said adhesive
dispenser heads, and a plurality of actuator means
connected with said valves for effecting movement of said
valves between the open and closed conditions, each of said

actuator means of said plurality of actuator means being
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connected with one of said valves and being operable to

move said one valve of said plurality of valves.

2. An apparatus as set forth in claim 1 further
including a plurality of string dispenser heads disposed
along said manifold, each of said string dispenser heads
including string passage means for receiving string to be
secured by adhesive to said veneer sections as said veneer

sections move along the work flow path, a second plurality

of valves connected in fluid communication with said
adhesive passage means and said string passage means in
said string dispenser heads and movable between a closed
condition blocking flow of adhesive from said adhesive
passage means to said string passage means and an open
condition enabling adhesive to flow from,ééid adhesive
passage means to said string passage means, and a second
plurality of actuator means connected with said valves of
said second plurality of valves for effecting movement of
.séid secdhd plurality‘of vaiveé between the open and closed
conditions, each of said actuator means of said second
plurality of actuator means being connected with one of
said valves of said second plurality of valves and being

operable to move said one valve of sald second plurality of

valves.

3. An apparatus as set forth in claim 1 wherein each

actuator means of said plurality of actuator means is
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operable under the influence of fluid pressure, said
apparatus further including fluid passage means for
conducting fluid pressure to operate said plurality of
actuator'means; each of said actuator means being operable
under the influence of fluid pressure conducted from said

fluid passage means to effect operation of one of said

valves between the open and closed conditions.

4, An apparatus as set forth in claim 3 further

including a plurality of control valve means for
controlling fluid flow between said fluid passage means and
said plurality of actuator means, each of said control
valve means being operable between a closed condition
blocking fluid flow between said fluid passage means and
one of said actuator means and an open coﬂdition enabling

fluid to flow between said fluid passage means and said one

of said actuator means.

S. An apparatus as set fbrth in Claim.lrwherein salid
adhesive passage means is formed in said manifold, said
apparatus further including a plurality of heater elements
disposed in heater element passage means formed in said
manifold and extending along said manifold transversely to
the work flow path of the veneer sections, said heater
element passage means having a longitudinal central axis

which 1is disposed in a vertical plane located between a

vertical plane containing a longitudinal central axis of
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said adhesive passage means and a vertical plane extending

through said plurality of valves.

6. An apparatus as set forth in claim 1 further
including a plurality of adapter blocks each of which is
disposed between said manifold and one of said adhesive
dispenser heads, each of said adapter blocks including
passage means for conducting a flow of adhesive between one

of said adhesive dispenser heads and one of said valves.

7. An apparatus as set forth in claim 1 further
including a plurality of recesses disposed in said manifold
and a pluraliéy of modular units disposed in said recesses,
each one of said modular units including a housing
enclosing one of said valves of said pluréiity of valves
and one of said actuator means of said plurality of

actuator means and connector means for securing said one of

said modular units to said manifold.

8. An apparatus for use in forming core layers for
plywood from a plurality of veneer sections, said apparatus
comprising a manifold extending transversely to a work flow
path of the veneer sections and across which the veneer
sections are sequentially moved, adhesive passage means
extending along said manifold transversely to the work flow

path of the veneer sections, a plurality of string

dispenser heads disposed along said manifold, each of said
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string dispenser heads including string passage means for
receiving string to be secured by adhesive to said veneer
sections as said veneer sections are moved along the work
flow path, a plurality of valves connected in fluid
communication with said adhesive passage means and said
string passage means in said string dispenser heads and
movable between a closed condition blocking flow of
adheéive from said adhesive passage means to sald string
passage means in said string dispenser heads and an open
condition enabling adhesive to flow from said adhesive
passage means to said string passage means in said string
dispenser heads, and a plurality of actuator means
connected with said valves for effecting movement of said
valves between the open and closed conditions, each of said
actuator means of said plurality of actuaﬁbr means being
connected with one of said valves and being operable to

move said one valve of said plurality of valves.

9; wAh apparétus as“set foith.in.claim.8 wherein each
of said actuator means of said plurality of actuator means
is operable under the influence of fluid pressure, said
apparatus further including fluid passage means for
conducting fluid pressure to operate said plurality of
actuator means, each of said actuator means being operable
under the’influence of fluid pressure conducted from said
fluid passage means to effect operation of one of said

valves between the open and closed conditions.
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10. -An apparatus as set forth in claim 9 further
including a plurality of control valve means for
controlling fluid flow between said fluid passage means and
said plurality of actuator means, each of said control
valve means being operable between a closed condition
blocking fluid flow between said fluid passage means and
one of said actuator means and an open condition enabling
fluid to flow between said fluid passage means and one of

salid actuator means.

11. An apparatus as set forth in claim 8 wherein said
adhesive passage means is formed in said manifoid, said
apparatus further including a plurality of heater elements
disposed in heater element passage means formed in said
manifold and extending along said manifold:transversely'to
the work flow path of the veneer sections, said heater
element passage means having a longitudinal central axis
which is disposed in a vertical plane located between a
vertical plane containihg a longitudihal'Central axis of
said adhesive passage means and a vertical plane extending

through said plurality of valves.

12. An apparatus as set forth in claim 8 further
including a plurality of adapter blocks each of which is
disposed between said manifold and one of said string

dispenser heads, each of said adapter blocks including
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passage means for conducting a flow of adhesive between one

of said string passage means and one of said valves.

13. An apparatus as set forth in claim 8 further

including a plurality of recesses disposed in said manifold
and a plurality of modular units disposed in said recesses,
each one of said modular units including a housing
enclosing one of said valves of said plurality of valves
and one of said actuator means of said plurality of

actuator means and connector means for securing said one of

said modular units to said manifold.
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