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ABSTRACT OF THE DISCLOSURE

A multi-plece roof assembly for a trailer includes: a

first section configured with a sandwich panel having a

convex shape; and at least one additional section

configured with a flexible sheet panel coupled to the first

section and to at least one top rail assembly.
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ROOF ASSEMBLIES FOR TRAILERS

CROSS-REFERENCE TO RELATED APPLICATIONS

F

[0001] This application claims the benefit of priority

under 35 U.S.C. §119(e) of co-pending U.S. Provisional

Patent Application No. 62/361,393, filed July 12, 2016,

1

entitled “Roof Assemblies for Trailers.” The disclosure of

Che above-referenced application is incorporated herein by

reference.

BACKGROUND

P

Field of the ITnvention

[0002] The present invention relates to truck trailers, and

more specifically, to roof assemblies for the truck

trallers.

Background

r—
—

[0003] Conventional composite sandwich panel roof

assemblies for trailers are configured with a sandwich
panel typically made up of a composite material including a

plastic core and steel outer layers surrounding the core.

Although the roof configured with the sandwich panel

provides strong support for the load (e.g., a person

walking on the roof), it does not provide good flexibility
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for the curved surface of the roof, while providing easy

coupling to the flat surface of the top rail assemblies.

Thus, the curved or cambered surface of the sandwilch pane.

F

roof coupling to the flat surface of the top rail

assemblles may leave a gap which needs to be filled.

[0004] One of the common roof assemblies for trailers 1is

g

made of a composite sandwilich panel, plywood or similar

pr—
e

material. This type of roof 1s shaped and has the convex

side oriented up. This is a self-supporting roof and it

does not require any additional support (roof bows). The

roof 1s only attached along

the perimeter. Since the side

edges of the roof are straight lines, attaching the roof to

the side upper rails 1s rather easy. However, attaching

stiff cambered roof shell to the flat front upper rail and

flat rear rail/header reqguire installation of spacers to

fi1ll the gap between the flat raill and convex roof shell.

SUMMARY

[0005] The present disclosure describes roof assemblies for

trallers.

[0006] In one embodiment, a

multi-piece roof assembly for a

trailer 1s disclosed. The multi-piece roof assembly

‘includes: a first section configured with a sandwich panel

having a convex shape; and at least one additional section
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configured with a flexlble sheet panel coupled to the first

section and to at least one top rail assembly.

ﬁ

[0007] In another embodiment, a roof assembly for a trailer

coupled to a front top rail assembly and a rear frame

header 1s disclosed. The roof assembly i1ncludes: a

cambered sandwich panel} a first sheet panel coupled to the

cambered sandwich panel and the front top rail assembly;

and a second sheet panel coupled to the cambered sandwich

panel and the rear frame header.

[0008] Other features and advantages of the present

"disclosure should be apparent from the present description

r—

which 1llustrates, by way of example, aspects of the

ilnvention.:

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The details of the present disclosure, both as to

1ts structure and operation, may be gleaned in part by

ﬁ

study of the appended further drawings, 1n which like

reference numerals refer to like parts, and in which:

ﬁ

[0010] FIG. 1 is a perspective view of a roof assembly in

-

accordance with one embodiment of the present disclosure;

P

[0011]] FIG. 2 is a cross-sectional view of the roof

assembly sliced along the lines A-A’ shown 1in FIG. 1;
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I

[0012] FIG. 3 is a cross-sectional perspective view of the

ya—

roof assembly showing the aluminum sheet panel placed

between the sandwich panel and the top front rail;

ﬂ

[0013] FIG. 4 is a perspective view of a roof assembly 1n

accordance with one embodiment of the present disclosure;

and

Hl

[0014] FIG. 5 i1is a cross-sectional view of the roof

assembly sliced along the lines B-B’ shown 1in FIG. 4.

DETAILED DESCRIPTION

[0015] As stated above, conventional roof assemblies for

truck trailers are curved (or cambered), while the top rai:

assemblies are typically configured as a single piece rail

“that is flat at the top. However, the cambered design of

P

the roof assemblies does not i1nterface well with the flat-

top design of the top rail assemblles. Thus, the interface

can leave a gap between the top rail and the cambered roof

panel. The disadvantage of leaving the- -gap between the
cambered roof panel and the top rail i1s that contaminants,
such as snow or raln, may be hard to remove once the

contaminants are in the gap.

[0016] Embodiments of the present disclosure are configured

to substantially reduce the necessity of filling the gap

between the flat rail/header and the cambered roof by
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adding a front section and/or a rear section made with thin

aluminum or other flexible sheets and coupling the

section(s) to the stiff cambered roof shell. These

I'h

flexible sheets can be attached to the flat surfaces of the

front top rail (which can also be referred to as “front top

ol

rail assembly”) and/or the rear frame header (which can

"also be referred to as “rear top rail assembly”).

F

[0017] In one embodiment of the present disclosure, a

multi-piece roof assembly 1s disclosed. The multi-piece
roof assembly includes a sandwich panel and at least one
aluminum sheet panel coupled to the sandwich panel at the

g —

front section and/or the rear section of the roof. Thus,

F

the multi-piece roof assembly can be configured 1nto one of

three configurations: (1) an aluminum sheet panel at the

gr—

‘ront section of the trailer roof and a sandwich panel

| -

attached to the aluminum sheet panel; (2) an aluminum sheet
panel at the rear section of the trailer roof and a

sandwich panel attached to the aluminum sheet panel; and

(3) a first aluminum sheet panel at the front section of

pr—

the trailer roof, a second aluminum sheet panel at the rear

section of the trailer roof, and a sandwich panel attached

"to both the first and the second aluminum sheet panels. In

one embodiment, the aluminum sheet panel can be replaced
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with other flexible material including thin steel sheets,

polymers, and fiberglass—-reinforced plastic.

[0018] The sandwich panel can be configured with a

composite material including a plastic core and steel outer

~layers surrounding the core. Each of the at least one

aluminum sheet panel can be bonded (or attached by other

means) to the front and side top rails, as well as to the

rear header using bonding material. Each aluminum sheet
ranel also can be crimped around the top rails and rear
"header i1n addition to being bonded.

[0019] FIG. 1 1s a perspective view of a roof assembly 100

in accordance with one embodiment of the present

disclosure. The 1llustrated embodiment of FIG. 1 shows the

grr. ——

front section of the roof assembly 100 including an

aluminum sheet panel 110 at the front of the trailer roof

and a sandwich panel 112 attached to the aluminum sheet

panel 110. FIG. 1 also shows the aluminum sheet panel 110

attached to the top front rail 120 and the top side rail

130. The top front rail 120 can also 1nclude rounded-end

corners 122, 124. The rounded-end corners 122, 124 enable

the top front rail to smoothly couple (along line 132) to

the top side rails (Including rail 130).

P

[0020] FIG. 2 is a cross-sectional view of the roof

It

assembly 100 sliced along the lines A-A’ shown 1n FIG. 1.
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The cross—-sectional view shows the detaills of coupling the

roof assembly 100 to the top front rail 120.

P

- [0021] In the i1llustrated embodiment of FIG. 2, the rootf

assembly 100 1ncludes a sandwich panel 112 attached to an
aluminum sheet panel 110 using attachment means or bonding

material 150. In one embodiment, the sandwich panel 112 1s

configured with a composite material including a plastic

core 116 and steel outer layers 114 surrounding the core

116. This configuration provides strong support for the

load placed on the roof. However, this configuration does

not provide flexibility needed to couple the cambered roof

(including the sandwich panel) to the top rails of the

trailer (e.g., the top front rail 120). Thus, the aluminum

sheet panel 110 is provided and added at the front (and, 1in

some embodiments, at the rear shown, for example, in FIG.

5) to provide the flexibility. Accordingly, 1n FIG. 2, the

aluminum sheet panel 110 attaches to the sandwich panel 112

and the top front rail 120 using attachment means and/or

bonding material 150, 152, respectively. The attachments

g
oy

means can be any combination of adhesives, mechanical

fasteners, and other attachment means and methods including

welding.

[0022] FIG. 3 1s a cross-sectional exploded view of a

multi-piece roof assembly 100 showing the aluminum sheet
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panel 110 placed between the sandwilich panel 1172 and the top

front rail 120. In the 1llustrated embodiment of FIG. 3,

the top surface 300 of the top front rail 120 1s configured

F

to be flat, while the surface 310 of the sandwich roof

panel 112 1s configured to be cambered or curved (e.g. a

convex shape). Accordingly, the sheet panel 110 acts as a

connector between the cambered roof 112 and the flat top

rail 120. In some embodiments, a similar configuration can

be added to the rear section, as shown 1in FIGS. 4 and 5.

[0023] FIG. 4 1s a perspective view of a roof assembly 400

1n accordance wilith one embodiment of the present

disclosure. The illustrated embodiment of FIG. 4 shows the

*

rear section of the roof assembly 400 (similar to roof

assembly 100 which shows the front section) including an

P

aluminum sheet panel 410 at the rear of the trailer roof

and a sandwich panel 412 attached to the aluminum sheet

panel 410. FIG. 4 also shows the aluminum sheet panel 410

attached tb the rear header 420 and the top side rail 430.

[0024] FIG. 5 1s a cross—-sectional view of the roof

assembly 400 sliced along the lines B-B’ shown in FIG. 4.

The cross-sectional view shows the details of coupling the

roof assembly 400 to the rear header 420.

1)

[0025] In the illustrated embodiment of FIG. 5, the roo:

I

assembly 400 includes a sandwlch panel 412 attached to an
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aluminum sheet panel 410 using attachment means 450. The

attachments means can be any combination of adhesives,

mechanical fasteners, and other attachment means and

methods 1ncluding welding.

[0026] In one embodiment, the sandwich panel 412 1is

configured with a composite material i1ncluding a plastic

core 416 and steel outer lavers 414 surrounding the core

416. Similar to the front section, the top surface 500 of

the rear frame header 420 1s con:

the surface 510 of the sandwich

“1gured to be flat, while

roof panel 412 1is

configured to be cambered or curved (e.g. a convex shape).

Accordingly, the sheet panel 410 acts as a connector

- between the cambered roof 412 and the flat top rear frame

header 420. This configuration provides strong support for

the load placed on the roof,

while providing flexibility

- to the rear frame header

needed to couple the cambered roo:

of the trailer.

P

[0027] The descriptions of the disclosed embodiments are

provided to enable any person skilled in the art to make or

use the disclosure. various

"1cations to these

modi:

embodiments will be readily apparent to those skilled in

the art, and the generic princilples described herein can be

applied to other embodiments without departing from the

splrit or scope of the disclosure. Thus, 1t 1s to be
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understood that the description presented hereiln represent

g

embodiments representative of the subject matter which is

broadly contemplated by the present disclosure.

[0028] Examples ot embodiments are shown on the following

H

pages. All features of each example are not necessarily

required 1n a particular embodiment. Other solutions can

also be used (off the shelf or custom made). Suggestions

for requirements refer to a particular embodiment and not

necessarily all embodiments.

[0029] Additional variations and embodiments are also
possible. Accordingly, the technology 1s not limited only

to the specific examples noted herein.

10
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CLAIMS

1. A multi—piece roof assembly for a trailer, the rootf

assembly comprilising:

a first section configured with a sandwich panel
having a convex shape; and

at least one additional section configured with a

flexible sheet panel coupled to the first section and to at

least one top rail assembly.

2. The multi-piece roof assembly of claim 1, wherein

the flexible sheet panel 1ncludes aluminum, thin steel

sheets, polymers, and fiberglass-reinforced plastic.

F

3. The multi-piece roof assembly of claim 1, wherein

the at least one top rail assembly includes a front top

rall assembly and a rear frame header.

4. The multi-piece roof assembly of claim 3, wherein
the at least one additilional section includes a second
section coupled to the front top rail assembly and a third

section coupled to the rear frame header.

11
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5. The multi-piece roof assembly of claim 3, whereiln

the at least one additional section i1ncludes a second

sectlon coupled to the front top rail assembly.

6. The multi-piece roof assembly of claim 3, wherein

the at least one additional section includes a second

section coupled to the rear frame header.

7. The multi-piece roof assembly of claim 1, wherein
the sandwich panel is configured with a composite material
including a plastic core and a palr of steel outer layers

surrounding the plastic core.

i

8. The multi-piece roof assembly of claim 7, wherein

the core 1s made of plastic.

9. The multi-piece roof assembly of claim 7, wherein

the outer layers are made of metallic material.

o d

10. The multi-pilece roof assembly of claim 9, wherein

the metallic material is steel.

11. The multi-piece rootf assembly of claim 1, further

comprising

12
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bonding material applied between the at least one
additional section and the first section, the bonding
material also applied between the at least one addition

section and the at least one top rail assembly.

12. A roof assembly for a trailer coupled to a front

top rail assembly and a rear frame header, the roof
assembly comprising:
a cambered sandwilich panel;

a first sheet panel coupled to the cambered sandwich

"panel and the front top rail assembly; and

a second sheet panel coupled to the cambered sandwich

panel and the rear frame header.

13. The roof assembly of claim 12, wherein the first

" sheet panel and the second sheet panel are made of

aluminum.

14. The roof assembly of claim 12, wherein the

cambered sandwich panel i1is configured with a composite

material i1ncluding a core and metal outer layers

surrounding the core.

13
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15. The roof assembly of claim 14, wherein the core 1s

' ol

made of plastic.

P

16. The roof assembly of claim 14, wherein the metal

P

outer layers are made of steel.

17. The roof assembly of claim 12, further comprising

an adhesive applied between the cambered sandwlch

‘panel and the first sheet panel.

18. The roof assembly of claim 17, wherein the

adhesive 1s also applied between the first sheet panel and

the front top rail assembly.

P

19. The roof assembly of c¢claim 12, further comprising

an adhesive applied between the cambered sandwilch

panel and the second sheet panel.

#

20. The roof assembly of claim 19, wherein the

adhesive 1is also applied between the second sheet panel and

the rear frame header.

14
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