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Description

This invention relates to coaxial vapor recovery
hose assemblies. More particularly, it relates to hose
assemblies having associated therewith suction
means for removing any liquid accumulation from a
low point in the catenary of the hose assembly while
the hose assembly is in use.

Background of the Invention

Coaxial vapor recovery hose assemblies have
been known for a number of years. Generally, they in-
clude an inner product hose which delivers fuel from
a pump stand through a dispensing nozzle to a motor
vehicle fuel tank and an outer hose coaxially sur-
rounding the product hose to form an annular vapor
passageway therebetween for returning the vapors
displaced in the vehicle fuel tank back to the pump
stand.

More recently, there has been disclosed in United
States Patent No. 4,566,504 an apparatus for remov-
ing the liquid buildup in the vapor passageway of a co-
axial hose assembly which consists of a tube connect-
ed to a vacuum pump within the pump stand and ex-
tending through the vapor passageway to a low point
in the coaxial hose assembly. There has also been
disclosed in United States Patent No. 4,687,033
which corresponds to the preamble of claim 1, a ven-
turi device which is inserted between a coaxial vapor
recovery hose assembly and a dispensing nozzle
having a suction tube connected to the venturi and ex-
tending down to the low point of the vapor passage-
way to remove liquid accumulations. Such a system
has the disadvantage of adding weight to the hose as-
sembly/nozzle combination. Relocating the added
unit to the pump stand end of the hose assembly has
the disadvantage that it requires additional lift to draw
the liquid up the suction tube which can only be ob-
tained by increasing the pressure drop across the
venturi, thus reducing the flow of fuel through the
product hose. Another system disclosed in docu-
ments US-A- 4 749 009 or in WO-A- 89 02411 con-
sists of a venturi block located in the middle of the
product hose at a point where liquid would accumu-
late, having a plurality of radial ports communicating
between the venturi throat and the annular vapor
passage. This system not only has the disadvantage
of the increased weight due to the venturi block, but
also has the further disadvantage of increasing the
number of fittings required to connect the venturi
block between the ends of the product hose.

It is therefore an object of the present invention
to provide a coaxial vapor recovery hose assembly
with a suction means which does not increase the
weight of the assembly. It is a further object of the
present invention to provide a coaxial vapor recovery
hose assembly with a suction means that does not re-
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quire additional hose fittings in the product hose
which may be a potential source of fuel leaks.

To meet these objects, the present invention pro-
vides a coaxial vapor recovery hose assembly as de-
fined in the appended claims.

Brief Description of the Drawings

Fig. 1 is a cross sectional view of the hose cou-
pling of the present invention in a coaxial vapor recov-
ery hose assembly as connected to a dispensing noz-
zle.

Fig. 2 is a cross sectional view of the hose cou-
pling of the present invention.

Fig. 3 is a cross sectional view taken along line 3-
3 of Fig. 2.

Detailed Description of the Invention

Fig. 1 illustrates a coaxial vapor recovery hose
assembly shown generally at 10 having an inner prod-
uct hose 12 with the arrows 13 indicating the fuel
product flow path. Coaxially surrounding the product
hose 12 is the outer hose 14 which together with the
product hose 12 defines an annular vapor passage-
way 15 therebetween, with the arrows within the
passageway indicating the flow of vapors back to the
pump stand (not shown). The hose assembly is illu-
strated as being connected to the product dispensing
nozzle 16 by means of an outer hose fitting 18 and
product hose coupling 20. While this is the preferred
embodiment, it can be appreciated thatthe inner hose
coupling of the present invention can also be utilized
at the inlet end of the product hose at the pump stand
but would be subject to the disadvantage alluded to
above of requiring extra lift to remove liquid accumu-
lations from the low point in the catenary of the hose.

The hose coupling 20 has a generally cylindrically
shaped outer surface and a venturi-shaped inner sur-
face with a throat area 21. The hose coupling 20 has
atleast one aspirator port 24 communicating between
the throat area 21 and at least one chamber 25 bored
in the outer surface. Fig. 1 illustrates a hose coupling
20 with one aspirator port 24 while Fig. 2 illustrates a
hose coupling 20 having a plurality of aspirator ports
24a and 24b. Each chamber 25 has associated there-
with a check valve 22 which prevents the flow of prod-
uct from the product hose into the annular vapor pas-
sageway. Also associated with each chamber 25 is an
elbow fitting 26 which extends from each chamber 25
and is connected to an outlet end of a suction tube 28.
The inlet end of the suction tube 28 extends through
the vapor passageway 15 to a low point in the caten-
ary (not shown) of the hose assembly while the hose
assembly is in use. It will be appreciated that a filtra-
tion device should be used at the suction tube inlet.

At the end of the hose coupling 20 which is to be
attached to the product hose 12, there is a plurality
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of barb-like ridges 27 on the outer surface of the hose
coupling 20 which is inserted within the product hose
12, and the two are held securely and sealingly to-
gether by a crimped ferrule or band 29. The other end
of the hose coupling 20, away from the ridges 27, is
characterized by an outer peripheral surface 30 which
sealingly engages the product conduit 31 of the dis-
pensing nozzle 16.

In operation, the product flowing in the product
hose 12 through a flow path 13 into the hose coupling
20 causes a pressure drop across the venturi throat
21 creating a suction through the aspirator port 24,
the elbow fitting 26 and suction tube 28 to remove any
liguid accumulation at the inlet end of the suction tube
28 which is located in the low point of the catenary of
the hose while the hose assembly is in use It is pre-
ferred that the hose assembly of the present inven-
tion be used with a hose rotation restrainer such as is
disclosed and claimed in US-A-5,082,027. Such a
hose restrainer is attached to the product hose at the
low point in the catenary of the hose assembly, along
with the inlet end of the suction tube 28 to affix the
end of the suction tube in the vapor passageway 15
beneath the product hose 12 and to prevent rotation
of the product hose 12 in order to maximize the re-
moval of liquid accumulations.

Claims

1. A coaxial vapor recovery hose assembly having

- an inner product hose (12), an outer hose
(14) connected to a product dispensing noz-
zle (16) by means of an outer hose fitting
(18) and coaxially surrounding said product
hose (12) so as to define an annular vapor
passageway (15) therebetween,

- asuction tube (28) in said passageway (15)
having an inlet end extending to a low point
in the catenary of the hose assembly while
in use and an outlet end, and

- a hose coupling (20) having a first and a
second end comprising:

a venturi-shaped inner surface with
a throat area (21);

at least one aspirator port (24) com-
municating between said throat area (21)
and at least one chamber (25) bored in the
outer surface of said hose coupling (20);

a check valve (22) associated with
each chamber (25);

the second end of said coupling (20)
having its outer peripheral surface (30)
sealingly engaging the product conduit (31)
of the dispensing nozzle (16),
characterized

- in that said outer surface of said hose cou-
pling (20) is generally cylindrically shaped,
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- in that there are a plurality of barb-like ridg-
es (27) on said outer surface at the first end
of said coupling (20) inserted into one end
of said product hose (12),

- in that said check valve (22) is located in
each chamber (25), and

- in that an elbow fitting (26) extends from
each chamber (25) and is connected to said
outlet end of said suction tube (28).

2. A coaxial vapor recovery hose assembly accord-

ing to claim 1 characterized in that the product
hose (12) is held on the barb-like ridges (27) by
a crimped ferrule or band (29).

3. A coaxial vapor recovery hose assembly accord-

ing to claim 1 characterized in that a filtration de-
vice is used at the inlet of the suction tube (28).

4. A coaxial vapor recovery hose assembly accord-

ing to claim 1 comprising a hose rotation restrain-
er and attaching means to attach said restrainer
and said suction tube inlet end to the product
hose at said low point.

Patentanspriiche

1. Koaxiale Dampfgewinnungs-Schlauchanordnung mit
- einem inneren Produktschlauch (12), einem
AuBenschlauch (14), der mit einer Produkt-
Abgabediise (16) durch ein AuBen-
schlauch-Verbindungsstiick (18) verbun-
den ist und den Produktschlauch (12) koaxi-
al umgibt, um einen ringférmigen Dampf-

weg (15) dazwischen zu definieren,

- ein Saugrohr (28) in dem Leitungsweg (15)
mit einem EinlaRende, das sich zu einem
unteren Punkt in der Fahrleitung der
Schlauchanordnung wahrend des Ge-
brauchs erstreckt, und einem AuslafRende,
und

- einer Schlauchkupplung (20) mit einem er-
sten und einem zweiten Ende, die aufweist:

eine Venturi-férmige Innenflache mit
einem Halsgebiet (21);

wenigstens einen Sauganschluf®
(24), der zwischen dem Halsgebiet (21) und
wenigstens einer Kammer (25) verbindet,
die in die AuRenfladche der Schlauchkupp-
lung (20) gebohrt ist;

ein Priifventil (22), das mit jeder
Kammer (25) verbunden ist;

wobei das zweite Ende der Kupplung
(20) mit seiner auReren Randflache (30) die
Produktleitung (31) der Abgabediise (16)
dichtend eingreift,

dadurch gekennzeichnet, da
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- die AuBenfldche der Schlauchkupplung
(20) allgemein zylindrisch geformt ist,

- daB eine Vielzahl von widerhakenartigen
Stegen (27) auf der AuRenfldche an dem er-
sten Ende der Kupplung (20) sich befinden,
eingesetzt in ein Ende des Produkt-
schlauchs (12),

- daB das Prifventil (22) in jeder Kammer
(25) angeordnet ist, und

- daB ein L-Verbindungsstiick (26) sich von
jeder Kammer (25) aus erstreckt und mit
dem Auslalende des Saugrohrs (28) ver-
bunden ist.

Koaxiale Dampfgewinnungs-Schlauchanordnung-
gemal Anspruch 1, dadurch gekennzeichnet,
dal} der Produktschlauch (12) auf den widerha-
kenartigen Stegen (27) durch ein gebogenes Ei-
senband bzw. Eisenring oder Band (29) gehalten
ist.

Koaxiale Dampfgewinnungs-Schlauchanordnung
nach Anspruch 1, dadurch gekennzeichnet, dal
eine Filtrationseinrichtung an dem Einlal des
Saugrohrs (28) verwendet ist.

Koaxiale Dampfgewinnungs-Schlauchanordnung
nach Anspruch 1, mit einem Schlauchdrehungs-
Begrenzer und einer Befestigungseinrichtung,
um den Begrenzer und das Saugrohr-EinlaRende
an dem Produktschlauch an dem unteren Ende
zu befestigen.

Revendications

Assemblage coaxial de tuyaux flexibles pour la
récupération de vapeur, comportant :

- un tuyau flexible interne (12) destiné au
produit, un tuyau flexible externe (14) relié
a une tuyére (16) d’alimentation du produit
au moyen d’un raccord externe (18) pour
tuyaux flexibles et entourant coaxialement
ledit tuyau flexible (12) destiné au produit
de fagon a définir entre eux un passage an-
nulaire (15) destiné a la vapeur;

- un tube d’aspiration (28) dans ledit passage
(15) comportant une extrémité d’entrée
s’étendant jusqu’a un point inférieur dans le
caténaire de I'assemblage de tuyaux flexi-
bles lors de la mise en service, ainsi qu'une
extrémité de sortie; et

- un raccord (20) pour tuyaux flexibles
comportant une premiére extrémité et une
seconde extrémité, comprenant :

une surface interne en forme de
Venturi munie d’'une zone de col (21);
au moins un orifice d’aspiration (24)
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mettant en communication ladite zone de
col (21) et au moins une chambre (25) forée
dans la surface externe dudit raccord (20)
pour tuyaux flexibles;

une soupape de réglage (22) asso-
ciée a chaque chambre (25),

la surface périphérique externe (30)
de la seconde extrémité dudit raccord (20)
venant se mettre en contact d’étanchéité
avec le conduit (31) de la tuyére d’alimen-
tation (16) destiné au produit,
caractérisé

- en ce que ladite surface externe dudit rac-
cord (20) pour tuyaux flexibles est de forme
généralement cylindrique,

- en ce qu’on trouve plusieurs nervures (27)
en forme de barbes sur ladite surface exter-
ne a la premiére extrémité dudit raccord
(20), insérées dans une premiére extrémité
dudit tuyau flexible (12) destiné au produit,

- en ce que ladite soupape de réglage (22)
est disposée dans chaque chambre (25), et

- en ce qu'un raccord coudé (26) s’étend a
partir de chaque chambre (25) et est relié a
ladite extrémité de sortie dudit tube d’aspi-
ration (28).

Assemblage coaxial de tuyaux flexibles pour la
récupération de vapeur selon la revendication 1,
caractérisé en ce que le tuyau flexible (12) desti-
né au produit est maintenu sur les nervures (27)
en forme de barbes a l'intervention d’une virole
ou d’une bande sertie (29).

Assemblage coaxial de tuyaux flexibles pour la
récupération de vapeur selon la revendication 1,
caractérisé en ce qu’on utilise un dispositif de fil-
tration a I'entrée du tube d’aspiration (28).

Assemblage coaxial de tuyaux flexibles pour la
récupération de vapeur selon la revendication 1,
comprenant un dispositif d’antirotation du tuyau
flexible, ainsi qu’'un moyen de fixation pour fixer
ledit dispositif de retenue et ladite extrémité d’en-
trée du tube d’aspiration au tuyau flexible destiné
au produit audit point inférieur.
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