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vehicle located in an enclosed space. The apparatus includes
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(60) Provisional application No. 61/655,589, filed on Jun. boot to be retained in an operatively aligned position relative

5,2012. to the exhaust pipe.

(21) Appl. No.: 13/908,358

(22) Filed: Jun. 3, 2013

Related U.S. Application Data

N

. \NY
N

[N
Y




Patent Application Publication Dec. 5,2013 Sheet 1 of 5 US 2013/0320669 A1

)\




Patent Application Publication Dec. 5,2013 Sheet 2 of 5 US 2013/0320669 A1




Patent Application Publication Dec. 5,2013 Sheet 3 of 5 US 2013/0320669 A1

T .z
L

27//////// //////
T S

\
\‘(




Patent Application Publication Dec. 5,2013 Sheet 4 of 5 US 2013/0320669 A1




Patent Application Publication Dec. 5,2013 SheetSof 5 US 2013/0320669 A1

al
G
™
(



US 2013/0320669 Al

APPARATUS AND METHOD FOR
POSITIONING FLEXIBLE TUBING IN
ALIGNMENT WITH VEHICLE EXHAUST
PIPE

BACKGROUND OF INVENTION

[0001] 1. Field of Invention

[0002] The present invention relates to systems for convey-
ing engine exhaust gases from an automobile engine located
in an enclosed work space and discharging the gases into the
atmosphere outside the enclosed work space. More particu-
larly, the invention relates to systems in which a length of
flexible tubing is connected at its inner end to an engine
exhaust pipe to convey exhaust gases to its outer or down-
stream end from where the gas is discharged to outside atmo-
sphere.

[0003] 2. Description of Related Art

[0004] When automotive vehicle engines are operated at
various types of servicing facilities such as garages, repair
shops, automotive dealerships etc., potentially harmful com-
bustion products are produced and discharged through one or
more vehicle exhaust pipes. Since the engine being serviced
isusually located in an enclosed work space, these gases must
be removed by conveying them out of the work area and
discharging them into the atmosphere outside the enclosed
work space.

[0005] Some systems employ a network of conduits either
buried in the concrete floor of the service facility or sus-
pended overhead. The engine exhaust pipe or pipes are con-
nected to these conduits through lengths of flexible tubing. In
other arrangements, the engine exhaust is conveyed through a
separate conduit in the form of a length of flexible tubing that
extends through a wall or door panel so as to discharge the
gases to outside atmosphere. Flexible tubing that is suitable
for such purposes is disclosed in U.S. Pat. Nos. 2,832,096;
4,308,228; 5,435,962: and 6,102,078, for example. This type
of flexible tubing is crush resistant and is formed of elasto-
meric material that is initially in an uncured condition. When
the uncured product is formed and cured, it provides a strong
but flexible length of tubing with helical corrugations along
its length.

[0006] Briefly, the method for making the tubing comprises
sliding an extruded sleeve of uncured rubber axially over a
rotatable mandrel, the mandrel having a continuous thread
formed on its outer surface. When in place on the mandrel, the
sleeve is forced into the helical groove or root of the thread by
a length of cord wrapped around the sleeve as the sleeve
rotates with the mandrel. This serves to impart a desired
corrugated shape to the uncured rubber sleeve. The resulting
assembly is then removed from its support and placed in an
oven or autoclave to cure the rubber and set the helical cor-
rugations. The cord is then removed from the tubing and the
tubing is removed from the mandrel. The overall method thus
described is generally known as the “cording” process.
[0007] In order to connect the inner end of the flexible
tubing to the vehicle exhaust pipe or pipes, the length of
flexible tubing generally has an adapter or boot secured to its
inner end. Adapters or boots for this purpose are disclosed, for
example, in U.S. Pat. Nos. 2,754,138; 2,789,841; and 4,804,
019. Generally the adapter or boot is flared outwardly to
define an enlarged opening. This permits the boot to be slid
over the end of the exhaust pipe in a fairly loose fitting
condition. Then the boot is tightened around the exhaust pipe
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using, for example, one of the techniques shown in the above
U.S. Pat. Nos. 2,754,138; 2789,841; and 4,804,019.

[0008] To provide further assurance that the boot will
remain on the exhaust pipe, a chain with a hook at one end is
often connected between the boot and a connection point
located in the undercarriage of the vehicle. The chain is con-
nected so as to urge the boot into secure engagement with the
exhaust pipe.

[0009] A new development, however, has made the posi-
tioning of the boot in alignment with the exhaust pipe more
difficult. More particularly, some newer motor vehicle
designs, instead of having the exhaust pipe under the rear
bumper, now have the exhaust pipe positioned in an opening
in the bumper or other rear panel, well above the bottom of the
bumper. In some cases the end of the exhaust pipe is flush with
the surface of the bumper. With this new exhaust pipe dis-
charge location, the standard practice of sliding the boot over
the end of the exhaust pipe and connecting a hook and chain
from the boot to the undercarriage of the vehicle is not work-
able. Thus a need exists for an alternative approach to posi-
tioning the boot in alignment with the exhaust pipe.

[0010] The apparatus and method of the present invention
satisfy the need described above and afford other features and
advantages heretofore not obtainable.

BRIEF SUMMARY OF THE INVENTION

[0011] Inaccordance with the apparatus and method of the
invention, an end of a length of flexible tubing is positioned in
alignment with the exhaust pipe of an automotive vehicle
located in an enclosed work space. The exhaust pipe dis-
charges exhaust through an opening in the vehicle’s rear
bumper or other rear portion of the vehicle above the under-
carriage of the vehicle. This arrangement serves to conduct
exhaust gases from the exhaust pipe, through the opening in
the rear bumper to the length of flexible tubing. The length of
tubing has an adapter or boot at its inner end that may be
positioned in contact with the rear bumper or other portion of
the vehicle surrounding the opening through which exhaust
gases are discharged and in operative alignment with the
exhaust pipe. Accordingly, the boot is adapted to receive
exhaust gases from the exhaust pipe and direct them to and
through the length of flexible tubing. A suction cup is secured
to a rear of the vehicle in a location above the end of the
exhaust pipe and a length of cord is connected between the
boot and the suction cup. The cord is tightened and retained in
a tensioned condition by means of a gripping device or
keeper. This enables the boot to be securely positioned rela-
tive to the exhaust pipe. The suction cup has a vacuum cham-
ber and may include a manually operated pump to assist in
producing and maintaining at least a partial vacuum in the
chamber.

[0012] The foregoing and other features of the invention are
hereinafter more fully described and particularly pointed out
in the claims, the following description setting forth in detail
certain illustrative embodiments of the invention, these being
indicative, however, of but a few of the various ways in which
the principles of the present invention may be employed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a perspective view showing a rear portion
of an automotive vehicle, wherein an exhaust pipe from the
vehicle’s engine is located in an opening in the rear bumper,
and the various components of an exemplary apparatus
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according to the invention including a suction cup device,
which is affixed to the vehicle’s rear bumper, an adapter and
a partial length of flexible tubing.

[0014] FIG. 2 is a perspective view showing the exemplary
apparatus of FIG. 1 in an assembled, operational state.
[0015] FIG.3is atop plan view of the apparatus of FIGS. 1
and 2 in the operational state.

[0016] FIG. 4 is a fragmentary sectional view taken on the
line 4-4 of FIG. 3 showing the method and apparatus of the
invention and with parts broken away and shown in section.
[0017] FIG. 5 is a perspective view showing a typical suc-
tion cup device suitable for use in connection with the inven-
tion.

[0018] FIG. 6 is an exploded perspective view showing a
pump assembly of the type used in connection with the suc-
tion cup device of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Referring initially to FIGS. 1-4 of the drawings, the
apparatus and method of the invention are shown and
described in connection with an automotive vehicle 10
located in an enclosed work space and having a rear bumper
11 with an opening 12 for at least one exhaust pipe 13. The
opening 12 is located above the undercarriage of the vehicle
and the end of the exhaust pipe 13 is generally flush with the
surface of the bumper 11. In the embodiment shown the outer
end of the exhaust pipe 13 has a rectangular shape. But the
invention can be utilized with exhaust pipes having other
shapes (e.g., circular or multiple adjacent exhaust pipes). It
will be appreciated that the exhaust pipe could, in some
vehicles, extend through a rear portion of the vehicle other
than a bumper (e.g., a skirt).

[0020] A length 14 of crush resistant flexible tubing with
helical corrugations is used to convey exhaust gases from the
exhaust pipe 13 to the atmosphere outside the enclosed work
space when the vehicle engine is running. The length 14 of
tubing can be made in accordance with U.S. Pat. Nos. 2,832,
096; 4,308,228, 5,435,962; and 6,102,078. The length 14 of
tubing is typically associated with a system that draws a
negative pressure through the tubing to pull exhaust gases out
of the enclosed work space. But it could also simply convey
the exhaust gases through a port to the atmosphere outside the
enclosed workspace.

[0021] The apparatus and method of the invention are used
to position the inner end of the length 14 of flexible corru-
gated tubing in operative alignment with the exhaust pipe 13.
The apparatus includes as its basic components, an adapter or
boot 15, a suction cup 16 and a length 17 of security cord.
[0022] The boot 15 is formed of elastomeric material and
has a rearward end 18 formed with helical corrugations so as
to provide a threaded socket for the inner end of the length 14
of flexible, helically corrugated tubing. The other end 19
(front end) of the boot 15 is flared outwardly to provide an
enlarged opening that may be positioned in contact with the
rear of the vehicle such that the enlarged opening surrounds
the exhaust pipe 13 and is thus able to receive and convey
exhaust gases therefrom. In this operative state, the exhaust
gases pass through the boot 15 to the length 14 of flexible
corrugated tubing. As noted above, conventionally a fan (not
illustrated) is utilized to draw a negative pressure through the
length 14 of flexible tubing away from the exhaust pipe 13, so
that exhaust conveyed through the exhaust pipe 13 is with-
drawn from the immediate atmosphere surrounding the
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vehicle and the confined space within which the vehicle is
located and vented to an outside location.

[0023] Inorder to assure that the boot 15 remains securely
positioned relative to the exhaust pipe 13, the apparatus
includes a suction cup 16 that is releasably securable to the
rear bumper or other generally flat surface on the rear portion
of'the vehicle 10 above the exhaust pipe, as best shown in FIG.
2. The suction cup 16 is best shown in FIG. 5. The illustrated
embodiment of the suction cup 16 is commercially available
from Powr-Grip Co. of Laurel, Mont. (e.g., Model No.
TL3AMB), but suction cups from other manufacturers could
be utilized in the invention. In the embodiment of the inven-
tion shown and described herein, the suction cup 16 is secured
to a surface portion of the rear bumper 11 at a location just
above the boot 15 and the exhaust pipe the boot 15 is aligned
with. However, the suction cup 16 could be secured to any
substantially flat portion of the vehicle 10 (e.g., the back
glass, trunk, rear door etc.).

[0024] The suction cup 16 preferably includes a vacuum
pad 20 that makes air tight contact with the respective surface
portion of the vehicle. The suction cup also includes a body
21, a handle 22 and an air filter 23. In order to remove the
suction cup 16 from the vehicle 10, a release tab 24 may be
provided to permit the air seal to be broken, thus admitting air
to the vacuum chamber defined in part by the vacuum pad 20.
It will be appreciated that a vacuum release element may be
incorporated in the pump or other portion of the suction
device.

[0025] The suction cup also preferably includes a pump
assembly 25 to create at least a partial vacuum in the vacuum
chamber. The pump assembly includes a cylinder 26, a check
valve 27, aretainer 28 and a plunger 30. When the plunger 30
is depressed (i.e. extended), air is expelled from the vacuum
chamber, after which the vacuum pad 20 is pressed against the
underlying surface portion of the vehicle. Then the plunger is
released and urged by spring pressure to its retracted position.
This serves to create at least a partial vacuum in the vacuum
chamber and tightly secures the suction cup to the surface.
[0026] Thelength 17 of security cord is connected between
an attachment point 32 of the boot 15 and the suction cup 16
as shown in FIGS. 1-4. When the cord is tensioned, it urges
the boot 15 toward the rear bumper 11 surrounding the
exhaust pipe 13 to assure that the boot 15 remains in a rea-
sonably tightly secured and aligned position. A friction-type
keeper 31 is located on the length 17 of cord to permit the cord
to be tightened and retained in a tightened condition. The
angles created by the placement of the attachment point 32 in
the boot 15 and the suction cup 16 urge the boot 15 into
contact with the rear of the vehicle surrounding the opening
through which the exhaust gases are conveyed.

[0027] Insome cases a vehicle’s rear bumper may have two
openings to accommodate two exhaust pipes, each pipe being
aligned with one of the openings. In that case, two boots are
required, but by attaching a relatively short length of flexible
tubing to each of them, the short lengths may be connected to
a “Y” adapter which in turn is connected to a single, much
longer tube length. In this way a single long length of tubing
may be used to convey the exhaust gases from both exhaust
pipes to outside atmosphere.

[0028] While the invention has been shown and described
with respect to a specific embodiment thereof, this is intended
for the purpose of illustration rather than limitation and other
variations and modifications of the specific embodiment
herein shown and described will be apparent to those skilled
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in the art, all within the spirit and scope of the invention.
Accordingly, the patent is not to be limited in scope and effect
to the specific embodiment herein shown and described, or in
any other way that is inconsistent with the extent to which the
progress in the art has been advanced by the invention.

What is claimed is:

1. An apparatus for positioning a length of flexible tubing
in operative alignment with the exhaust pipe of an automotive
vehicle located in an enclosed space, the vehicle having a rear
panel defining at least one opening operatively aligned with
said exhaust pipe, said length of tubing being adapted to
conduct exhaust gases from said exhaust pipe to outside
atmosphere, comprising:

a boot connected to the inner end of said length of tubing,
said boot having a forward end adapted to be operatively
aligned with said exhaust pipe;

a suction cup adapted to be securely attached to said rear
panel of said vehicle;

a flexible security cord connected between said boot and
said suction cup so that when said cord is tensioned, it
urges said boot into operative alignment with said
exhaust pipe; and

a gripping device for retaining said cord in a tightened
condition.

2. The apparatus as defined in claim 1 wherein said suction
cup has a vacuum chamber and a manually operated pump for
producing at least a partial vacuum in said chamber.

3. The apparatus as defined in claim 1 wherein said suction
cup is secured to said rear panel above said exhaust pipe.

4. The apparatus as defined in claim 1 further including a
gripping device operatively associated with said security cord
whereby said security cord may be tightened and retained in
a tensioned condition.
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5. The apparatus as defined in claim 1 wherein said rear
panel is the rear bumper of said vehicle.

6. A method for positioning a length of flexible tubing in
operative alignment with an exhaust pipe of an automotive
vehicle located in an enclosed space, the vehicle having a rear
panel defining at least one opening operatively aligned with
the exhaust pipe, said length of tubing being adapted to con-
duct exhaust gases from the exhaust pipe to outside atmo-
sphere, comprising the steps of:

placing a boot secured to the inner end of said length of
tubing in alignment with the end of said exhaust pipe;

securing a suction cup to said rear panel of said automotive
vehicle;

connecting a length of flexible security cord between said
suction cup and said boot; and

tightening said length of security cord to urge said boot into
operative alignment with said exhaust pipe.

7. The method as defined in claim 6 wherein said suction
cup has a vacuum chamber and a manually operated pump for
producing at least a partial vacuum in said chamber.

8. The method as defined in claim 6 wherein said suction
cup is secured to said rear panel above said exhaust pipe.

9. The method as defined in claim 6 wherein a gripping
device is operatively connected to said length of flexible
security cord so that said cord may be tightened and retained
in a tightened condition.

10. The method as defined in claim 6 wherein said rear
panel is the rear bumper of said vehicle.
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