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(57) Abrege(suite)/Abstract(continued):
door with a minimum of non-insulated surfaces Is achieved. By using this system, the insulating value of the assembled door Is

significantly increased and reach the requirements of high energy efficiency programs such as ENERGY STAR'™ |n addition to
this, the rigidity and the durabillity of the solid wood door are not significantly compromised. A door with a traditional style and high

thermal resistance levels Is achieved.
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A DOOR WITH HIGH ENERGY EFFICIENCY

ABSTRACT

The invention relates to the manufacturing of solid wood doors and consists in increasing the
insulating value of a door by inserting an insulating material between the internal and external
panels and in the center of the structural parts of the door. In this way, a door with a minimum of
non-insulated surfaces is achieved. By using this system, the insulating value of the assembled
door 1s significantly increased and reach the requirements of high energy efficiency programs

such as ENERGY START™. In addition to this, the rigidity and the durability of the solid wood

door are not significantly compromised. A door with a traditional style and high thermal

resistance levels 1s achieved.
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A DOOR WITH HIGH ENERGY EFFICIENCY

Kield of the invention

[0001] The invention relates to the field of doors, in particular the manufacturing of solid wood

slab doors.

Background

[0002] Solid wood doors have been manufactured for many years with the same assembly

principle.

[0003] In the last few years, the insulation of panels has become a standard step in the

manufacturing of doors. The insulation of panels helps eliminate the problems of condensation on

the interior of the panels, a location where the panels are the thinnest.

[0004] In construction, the R-value is the measurement of a material's capacity to resist heat flow
from one side to the other. In simple terms, R-values measure the effectiveness of insulation and

a higher number represents more effective insulation. Despite the insulation of panels, the global

R value of a solid wood slab door remains relatively low.

[0005] In order to create a solid wood slab door with a higher R value, a system for insulating

solid wood is herein provided.

Objectives of the invention

10006] The first objective of the invention is to have a solid wood slab door with a higher R value

than the average solid wood slab door manufactured according to classical methods.

[0007] It 18 possible to increase the R value of the slab door by increasing its thickness; however,
the R/inch value of the wood 1s around R-1/inch. Therefore, to reach a relatively high value, the
thickness of the door is to be significantly increased, which can create structural and

compatibility problems with hardware.

10008] Another objective of the invention is to minimize the thickness of the door while

significantly increasing the R value of the slab door.
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[0009] It 1s preferable to keep the traditional aspects of the solid wood door such as mouldings,

embossed panelling, curves and other architectural elements that are added to the style of the

solid wood door.

[0010] We wish to create a concept allowing for increasing the R value of any door model such

that new door models may also be created with a high R value.
[0011] The structural rigidity of the assembly is to remain uncompromised.

[0012] Since the dimension of a piece of wood varies in relation to several criteria, it is important

that the insulation method does not constrain the wood and that it allows the wood the freedom to

change in dimension.

Summary of the invention

10013] The invention aims to increase the insulating factor of a solid wood door. Instead of
increasing the thickness of the panels (There is one external panel and one internal panel, both of

which are two distinct parts) or the rigid insulation between the two, we have discovered a new

way to increase the insulating factor of the door’s structure.
[0014] The invention is first directed to a solid door with high energy efficiency comprising:

two vertical stiles defining the vertical edges of the door with a first stile comprising

attaching elements for hingedly connecting the door to a door frame and a second stile,

opposite to the first stile, optionally having a handle;

a top and bottom horizontal rail connecting the two vertical stiles and defining the top and

bottom edges of the door;

the stiles and rails delimiting at least one panel of the door having an external and an

interior surface; and

at least one msulator member embedded within each stile and each panel.
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[0015] According to a preferred embodiment, each insulator member is glued within the stiles

and/or rails.

[0016] According to a preferred embodiment, a distance between an external surface of the door

and any of said insulator member is inferior or equal to an inch.

[0017] According to a preferred embodiment, the insulator member comprises polyisocyanate,

polystyrene or injected polyurethane.

[0018] According to a preferred embodiment, the at least one panel, the at least one stile, the at

least one intermediary mullion and the at least one frame are made of wood.

[0019] According to a preferred embodiment, wherein an external and/or interior surface of the

door 1s laminated with at least one lamination part.

10020} According to a preferred embodiment, the insulator member is embedded between at least

two separate parts affixed together to form said stile.

10021] According to a preferred embodiment, the insulator member is embedded between at least

two separate parts forming said panel.

[0022] According to a preferred embodiment, the door further comprises at least one
intermediary mullion running the full height of the door; the intermediary mullion defining the
vertical center of the door; wherein the stiles, rails and intermediary mullion delimiting said at

least one panel of the door; the at least one insulator member being also embedded within each

intermediary mullion.

10023 ] According to a preferred embodiment, the insulator member is embedded between at least

two separate parts affixed together to form said at least one intermediary mullion.

10024] According to a preferred embodiment, each insulator member is glued within the at least

one intermediary mullion.

[0025] The invention 1s also directed to a method for the making of a solid door with high energy
etficiency properties. The door comprising at least two vertical stiles defining the vertical edges

of the door with a first stile comprising attaching elements for hingedly connecting the door to a

-3 -
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door frame and a second stile, opposite to the first stile, optionally having a handle; a top and
bottom horizontal rail connecting the two vertical stiles and defining the top and bottom edges of
the door; the stiles and rails delimiting at least one panel of the door having an external and an

interior surface. The method comprises the steps of:

a) embedding at least one first insulator member within each stile:
b) embedding at least one second insulator member within each panel; and
C) assembling the stiles, rails and panels to form the door.

[0026] According to a preferred embodiment, the method further comprises the steps of gluing

the insulator member embedded within the stiles and/or panel.

[0027] According to a preferred embodiment, the method further comprises the step of

laminating an external and/or interior surface of the door.

[0028] According to a preferred embodiment, the lamination is performed by way of processing

with the help of a profiler or a CNC.

10029] According to a preferred embodiment, the insulator member is embedded between at least

two separate parts attached together to form said stile.

[0030] According to a preferred embodiment, the insulator member is embedded between at least

two separate parts attached together to form said intermediary mullion.

10031] According to a preferred embodiment, the insulator member is embedded between at least

two separate parts attached together to form said panel.

[0032] According to a preferred embodiment, the insulator member is made by cutting from a

rigid and raw piece comprising polyisocyanate, polystyrene or injected polyurethane.

[0033] According to a preferred embodiment, the manufacturing method of the at least one panel,
stile and/or intermediary mullion is such that each is laminated with at least one piece of wood

and processed with the help of a profiler or a CNC.
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[0034] According to a preferred embodiment, the door may further comprise at least one
intermediary mullion running the full height of the door; the intermediary mullion defining the
vertical center of the door; wherein the stiles, rails and intermediary mullion delimiting said at

least one panel of the door; and at least one insulator member embedded within each intermediary

mullion. The method then further comprising the steps of:
embedding at least one third insulator member within each intermediary mullion; and
assembling the stiles, intermediary mullion, rails and panels to form the door.

[0035] According to a preferred embodiment, the method further comprises the step of

embedding the said insulator member between at least two separate parts affixed together to form

said at least one intermediary mullion.

10036] According to a preferred embodiment, each insulator member is glued within the at least

one mtermediary mullion.

[0037] Since the structure of the door is composed of 100% solid wood, a method for increasing

the 1nsulating factor of the solid wood was needed. We therefore decided to introduce an

insulating material at the center of the piece of wood.

10038] The goal 1s to introduce insulating material with the highest R/inch value in order to

minimize the thickness of the door and increase as much as possible the global R value of the

door.

10039] Since we wish to conserve an appropriate level of structural rigidity for each part and each
door assembly, a type of sandwich manufacturing technique is plausible, but diminishes the
rigidity of the whole since the link between the piece of wood on the outside and the one on the
inside 1s the insulating material itself. Usually the insulating materials have a limited mechanical

resistance. However, we have found a way to use the sandwich principle for small dimensional

parts that do not have a heavy load.

[0040] In order to conserve the rigidity of the pieces, the insulation is to be inserted in the center

of the part, but it is to be non-visible and the minimal size of the wall for the wood between the
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outside of any of the surface of the part and the insulation at the center is to be around half of the

total thickness of the door minus the thickness of the insulation at the center..

[0041] In order to significantly grow the R value of the part of wood, the insulation is to be

around % inch in thickness.

[0042] In order to minimize the chances of delamination, it is preferable to glue the insulation in

the cavity.
10043] Several manufacturing methods may achieve the desired result:
- Create a cavity in a part, introduce the insulation and laminate the part over the cavity;

- Create a part of 3 or more layers composed of at least one insulating layer and laminate

one or more pieces of wood to hide the insulation;

- Create a part of 3 or more layers composed of at least one insulating layer without

laminating the sandwich assembly field (good for parts with small dimensions).

Brief description of the figures

[0044] The preceding description and other objectives, characteristics and advantages of the

invention will be elucidated next in reference to the annexed figures in which:

[0045] Figure 1 1s an elevated perspective of the assembly of the door in the preferred

embodiment of the invention.

[0046] Figure 2 is the cross-section AA presented in figure 1.
[0047] Figure 3 shows detail B of the cross-section AA presented in figure 2.
[0048] Figure 4 shows detail C of the cross-section AA presented in figure 2.

10049] Figure 5 shows detail D of the cross-section AA presented in figure 2.
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Detailed description of the preferred embodiments

10050] A new door with high energy efficiency is described below. Although the invention is
described in relation to a specified embodiment, it is understood that this preferred embodiment
serves only as an example and that the invention is not limited to the features of the embodiments
described and illustrated herein, but includes all variations and modifications within the scope

and spirit of the disclosure.

[0051] Referring to Figures 1 and 2, a door 20 comprises two vertical stiles 30, 40 and one
mtermediary mullion 100 running the full height of the door 20 and defining the vertical edges of
the door 20 with a first stile 30 comprising attaching elements 50 for hingedly connecting the
door 20 to a door frame 1 and a second stile 40, opposite to the first stile 30, optionally having a
doorknob 60. A top and bottom horizontal rail 70, 80 connecting the two vertical stiles 30, 40 and
defining the top and bottom edges of the door 20. The stile 40, the intermediary mullion 100 and

rails 71, 81 delimiting a panel 90 of the door 20 having an external and an interior surface.

[0052] Figure 1 shows the elevated perspective of the assembly of the door, where cross-section

AA 1s turther detailed in figure 2, which is comprised of the cross-section parts herein denoted as

detail B, C and D.

[0053] Reterring to figure 3 which shows detail B in figure 2, the manufacturing details of the
frame 1, stile 30 and panel 91 on the side of the door hinge elements 50 are shown. This stile 30

and panel 91 section is manufactured with many parts and many materials contrary to a

traditional stile and panel that are simply composed of one or several pieces of wood laminated in
a single operation. The composite parts of the door 20 on the side of the door hinge elements 50

are enumerated 1n the table below:

Part  Description
] Door frame;
* Material type : wood
= Alternative material : none
* Manufacturing method: Part laminated with several pieces of wood and

processed with the help of a profiler or a CNC.

-7 -
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Internal portion of the stile;
=  Matenal type : wood
= Alternative material : none
* Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
External portion of the stile;
=  Material type : wood
" Alternative material : none
* Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC
Internal panel;
» Maternal type : wood
" Alternative material : none
=  Manutfacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
External panel;
= Material type : wood
= Alternative material : none
*  Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
Panel msulation;
* Matenal type : Polyisocyanate
» Alternative material : Polystyrene, injected polyurethane or other rigid
insulation materials.
»  Manutacturing method: Part cut from a rigid, crude piece.
Stile msulation;
» Matenal type : Polyisocyanate
* Alternative material : Polystyrene, injected polyurethane or other rigid
insulation materials.

* Manufacturing method: Part cut from a rigid, crude piece.

-8 -
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[0054] These parts are principally the external part of the stile (part 3), the stile’s insulation (part
7), the internal part of the stile (part 2), the panels (parts 4 and 5) and the panel insulation (part 6).

[0055] Global R values achieved with different door types are tabulated herein:

R value | Thickness Insulation location Door type
~R-2 2 V4’ None Other
~R-2,5 2 Vs Between panels Other
i
~R-7 3” In frame and between panels | Current invention

[0056] The doors according to the present invention provide a R-value of about R-7 which is 2.8
times higher that a similar doo with insulation between the panels only, or 3.5 times higher than a

door without 1insulation.

[0057] Referring to figure 4 showing detail C in figure 2, the detail of the manufacturing of the
intermediary section of the door 20 with an intermediary mullion 100 is shown. This
intermediary section of the door 20 with an intermediary mullion 100 is manufactured from
several parts and several materials contrary to the traditional door part that is composed of one or
more pieces of wood laminated in a single operation. The composite parts of the intermediary

section of the door 20 with the intermediary mullion 100 are enumerated in the table below :

Part  Description
9 Internal intermediary mullion;
" Maternial type: wood
= Alternative material: none
»  Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
10 External intermediary mullion;
» Material type: wood

= Alternative material: none

_ Q.



10

15

20

25

CA 02949256 2016-11-22

Filc numbecer: 12546-008

* Manufacturing method: Part laminated with several parts of wood and
processed with the help of a profiler or a CNC.
Internal panels;
= Material type: wood
» Alternative material: none
= Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
External panels;
= Materal type: wood
" Alternative material: none
* Manufacturing method: Part laminated with several pieces of wood and
processed with the help of a profiler or a CNC.
Panel msulation;
= Material type: Polyisocyanate
= Alternative material: Polystyrene, injected polyurethane or other rigid
insulation materials.

* Manufacturing method: Part cut from a rigid, crude piece.

Intermediary mullion insulation;
» Matenal type : Polyisocyanate

" Alternative material: Polystyrene, injected polyurethane or other rigid

insulation materials.

*  Manufacturing method: Part cut from a rigid, raw piece.

[0058] These parts are principally the external part of the intermediary mullion (part 10), the
mullion insulation (part 8), the internal part of the intermediary mullion (part 9), the panels (part
4 and 5) and the panel insulations (part 6).

[0059] Referring to figure 5 showing detail D in figure 2, the manufacturing details of the the
frame 1, stile 40 and panel 90 on the side of the door knob 60 are shown. This stile 40 and panel

10 -
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90 section 1s manufactured with several parts and several materials, contrary to a traditional stile
and panel that are simply composed of one or several pieces of wood laminated in a single
operation. The composite parts of the door 20 on the side of the door knob 60 are enumerated in

the table below:

5 Part  Description
1 Door frame;
® Material type: wood
» Alternative material: none
" Manutacturing method: Part laminated with several pieces of wood and
10 processed with the help of a profiler or a CNC.
2 Internal portion of the stile;
" Material type : wood
= Alternative material : none
* Manufacturing method: Part laminated with several pieces of wood and
15 processed with a CNC.
3 External portion of the stile;
=  Material type: wood
* Alternative material: none
" Manufacturing method: Part laminated with several pieces of wood and
20 processed with a CNC.
4 Internal panel ;
= Material type: wood
" Alternative material: none
» Manufacturing method: Part laminated with several pieces of wood and
25 processed with the help of a profiler or a CNC.
5 External panel;

» Material type: wood

" Alternative matenial: none

* Manufacturing method: Part laminated with several pieces of wood and

30 processed with the help of a profiler or a CNC.

“11 -
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6 Panel insulation;

= Material type: Polyisocyanate

» Alternative material: Polystyrene, injected polyurethane or other rigid

insulation materials.

> * Manutacturing method: Part cut from a rigid, crude piece.

7 Stile insulation;
»  Material type: Polyisocyanate

* Alternative material: Polystyrene, injected polyurethane or other rigid

insulation materials.

10 =  Manutacturing method: Part cut from a rigid, raw piece.

10060] These parts are primarily the external part of the stile (part 3), the stile insulation (part 7),
the internal part of the stile (part 2), the panels (parts 4 and 5) and the panel insulation (part 6).

[0061] Although the illustrated preferred embodiment of the invention has been described below,
it 1s understood that the concepts of the invention may be incorporated and used in other

15  emboduments and that the annexed claims are to be interpreted to include other embodiments,

with the exception of any that are limited by the prior art.

- 12 -
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CLAIMS:

1.

A solid door with high energy efficiency comprising:

two vertical stiles defining the vertical edges of the door with a first stile comprising
attaching elements for hingedly connecting the door to a door frame and a second stile,

opposite to the first stile, optionally having a handle;

a top and bottom horizontal rail connecting the two vertical stiles and defining the top and

bottom edges of the door;

the stiles and rails delimiting at least one panel of the door having an external and an

interior surface; and

at least one insulator member embedded within each stile and each panel.

The door of claim 1, wherein each insulator member is glued within the stiles and/or rails.

The door of claim 1 or 2, wherein a distance between an external surface of the door and
any of said insulator member is inferior or equal to the total thickness of the door minus the

thickness of the insulation at the center divided by two.

The door of any one of claims 1 to 3, wherein the insulator member comprises

polyisocyanate, polystyrene or polyurethane.

The door of any one of claims 1 to 4, wherein the at least one panel, the at least one stile,

and the at least one frame are made of wood, the door having a R-value of about R-7.

The door of any one of claims 1 to 5, wherein an external and/or interior surface of the door

is laminated with at least one lamination part.

The door of any one of claims 1 to 6, wherein said insulator member is embedded between

at least two separate parts affixed together to form said stile.

The door of any one of claims 1 to 7, wherein said insulator member 1s embedded between

at least two separate parts forming said panel.

_13 -
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10.

11.

12.

13.

14.

15.

The door of any one of claims 1 to 8, further comprising at least one intermediary mullion
running the full height of the door; the intermediary mullion defining the vertical center of
the door; wherein the stiles, rails and intermediary mullion delimiting said at least one panel

of the door; the at least one insulator member being also embedded within each

intermediary mullion.

The door of claim 9, wherein said at least one insulator member i1s embedded between at

least two separate parts affixed together to form said at least one intermediary mullion.

The door of claim 9 or 10, wherein each insulator member 1s glued within the at least one

intermediary mullion.

A method for the making of a solid door with high energy efficiency properties, the door
comprising at least two vertical stiles defining the vertical edges of the door with a first stile
comprising attaching elements for hingedly connecting the door to a door frame and a
second stile, opposite to the first stile, optionally having a handle; a top and bottom
horizontal rail connecting the two vertical stiles and defining the top and bottom edges of
the door; the stiles and rails delimiting at least one panel of the door having an external and

an interior surface;

the method comprising the steps of:

a) embedding at least one first insulator member within each stile;
D) embedding at least one second insulator member within each panel; and
C) assembling the stiles, rails and panels to form the door.

The method of claim 12, wherein each insulator member is glued within the stiles and/or

rails.

The method of claim 12 or 13, further comprising the step of laminating an external and/or

interior surface of the door.

The method of claim 14, wherein the lamination is performed by way of processing with

the help of a profiler or a CNC.

- 14 -
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16.

17.
5  18.
19.

10
20).

15
21.
20 22
23.

The method of any one of claims 12 to 15, wherein said insulator member 1s embedded

between at least two separate parts attached together to form said stile.

The method of any one of claims 12 to 16, wherein said insulator member 1s embedded

between at least two separate parts attached together to form said panel.

The method of any one of claims 12 to 17, wherein the insulator member is made by cutting
from a rigid and raw piece comprising polyisocyanate, polystyrene or is made from injected

polyurethane.

The method of any one of claims 12 to 18, wherein the manufacturing method of the at least
one panel and/or stile is such that each is laminated with at least one piece of wood and

processed with the help of a profiler or a CNC.

The method of claim 12, wherein the door further comprises at least one intermediary
mullion running the full height of the door; the intermediary mullion defining the vertical
center of the door: wherein the stiles, rails and intermediary mullion delimiting said at least
one panel of the door; and at least one insulator member embedded within ecach

intermediary mullion, the method further comprising the steps of:
embedding at least one third insulator member within each intermediary mullion; and
assembling the stiles, intermediary mullion, rails and panels to form the door.

The method of claim 20, further comprising embedding the said insulator member between

at least two separate parts affixed together to form said at least one intermediary mullion.

The method of claim 20 or 21, wherein each insulator member is glued within the at least

one intermediary mullion.

The method of any one of claims 20 to 22, wherein the manufacturing method of the at least

one intermediary mullion is such that each is laminated with at least one piece of wood and

processed with the help of a profiler or a CNC.

_ 15 -
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