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(57) ABSTRACT 
A connector device with a safety shut-off feature for 
connecting a gas appliance to a source of gas prevent 

ing the flow of a gas in the event of an occurrence which 
night cause gas leakage or a fire hazard. The connec 
tor device comprises a tubular line I, a first coupling 
adjacent the inlet end of the line for releasably coupling 
the line adapted for connection to the a source of 
gas, a second coupling adjacent the outlet end of the 
line for releasably coupling the line to the appliance, 
and a valve associated with the line movable between 
an open position for permitting passage of gas through 
the line and a closed position for preventing passage of 
gas through the line. An electric circuit controls the 
operation of the valve. The circuit comprises an electri 
cal conductor on the line designed to break or other 
wise become non-conductive undergo a change in 
electrical resistance in response to excessive heating or 
damage to the line, thereby causing an interruption a 
change in the flow of electric current through the elec 
tric circuit. The valve is responsive to such interrup 
tion change to move to its closed position to prevent 
further passage of gas through the line. 

24 Claims, 4 Drawing Sheets 
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CONNECTOR WITH A SAFETY SHUT-OFF 
FEATURE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to devices for connecting a gas 
appliance to a source of gas, such as propane gas, and 
more particularly to such a device which has a safety 
shut-off feature for preventing flow of gas to the appli 
ance in the event of an occurrence which might cause 
gas leakage or a fire hazard. 

It is expected that the use of gas appliances will in 
crease to the point where gas wall outlets in the build 
ings will be provided on a wide scale. It will be neces 
sary, therefore, to have safe and reliable connectors for 
connecting gas appliances to the gas outlets. In the 
event the connector is subjected to excessive heat or 
damaged, it is important that the supply of gas to the 
appliance be shut off to prevent possible leakage of gas, 
or an explosion, or some other dangerous incident. 

Reference may be made to U.S. Pat. Nos. 3,721,898, 
2,691,698 and 2,056,085 for a disclosure of devices 
which may be considered generally relevant to this 
invention. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be 
noted the provision of an improved connector of this 
invention which has a safety shut-off feature for pre 
venting flow of gas to an appliance in the event of an 
occurrence (such as excessive heat or damage to the 
connector) which might cause gas leakage or an explo 
sion; the provision of such a connector which is easy to 
use; and the provision of such a connector which is 
durable and reliable in operation. 

In general, a connector with a shut-off feature of this 
invention comprises a tubular line with inlet and outlet 
ends, first coupling means adjacent the inlet end of the 
line for releasably coupling the line to the source of gas, 
second coupling means adjacent the outlet end of the 
line for releasably coupling the line to the appliance, 
and valve means associated with the line movable be 
tween an open position for permitting passage of gas 
through the line and a closed position for preventing 
passage of gas through the line. Electric circuit means is 
provided for controlling the operation of the valve 
means. The electric circuit means comprises indicator 
means on the line for conducting electricity. The indica 
tor means is adapted to break or otherwise undergo a 
change in electrical resistance in response to excessive 
heating or damage to the line, thereby causing a change 
in the flow of electric current through the electric cir 
cuit means. The valve means is responsive to such 
change to move to its closed position to prevent further 
passage of gas through the line. 

Further, a device with a safety shut-off feature of this 
invention for preventing the flow of a gas in the event of an 
occurrence wich might cause gas leakage or a fire hazard 
comprises a tubular line adapted for connection to a source 
of gas, a valve associated with the line movable between an 
open position for permitting passage of gas through the line 
and a closed position for preventing passage of gas through 
the line, and an electric circuit for controlling the operation 
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of the valve. The electric circuit comprises indicator means 
on the line for conducting electricity. The indicator means 
is adapted to break or otherwise undergo a change in elec 
trical resistance in response to excessive heating or damage 
to the line, thereby causing a change in the flow of electric 
current through the electric circuit. The valve is responsive 
to such change to move to its said closed position to prevent 
further passage of gas through the line. 
Other objects and features will be in part apparent 

and in part pointed out hereinafter. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view showing a connector of this inven 
tion connecting a gas appliance to a source of gas. 
FIG. 2 is a view showing the coupling of a gas line to 

a gas wall outlet. 
FIG. 3 is a cross-sectional view taken in longitudi 

nally of a quick-connect coupling component of the 
connector. 
FIG. 4 is an exploded view showing component parts 

of two concentric rings, an insulating ring and an annu 
lar shoulder. 
FIG. 5 is a cross-sectional view of a gas line of this 

invention. 
FIG. 6 is a schematic diagram of the electricl circuit 

of this invention. 
FIG. 7 is a view of an indicator wire before it has 

been wound onto a gas line. 
FIG. 8 is a view of an indicator wire being wound 

onto a gas line. 
FIG. 9 is a view showing an alternative design of a 

connector of this invention connecting a gas appliance 
to a source of gas where the solenoid valve is located 
upstream from the coupling component in the wall. 
FIG. 10 is an expanded view of a single concentric 

ring, an insulating ring and an annular shoulder for use 
with the gas appliance connector shown in FIG. 9. 

Corresponding reference numerals designate corre 
sponding parts throughout the several views of the 
drawings. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawings, and first to FIG. 1, 
there is generally shown at 101 a connector of this in 
vention connecting a gas appliance 103 to a source of 
gas, in this case a gas wall outlet 113. 
As illustrated in FIG. 2, the connector 101 comprises 

a tubular line generally indicated at 107 defining a pas 
sage for flow of gas therethrough, and first coupling 
means adjacent the inlet end of the line (its left end as 
viewed in FIG. 1) including a first quick-connector 
coupling component 109 attached to the line 107 and a 
mating quick-connector coupling component 111 at 
tached to the wall outlet 113, the two coupling compo 
nents being releaseably interengageable for connection 
of the wall outlet 113 to the gas line 107. The coupling 
component 111 attached to the wall outlet 113 is self 
sealing to prevent the escape of gas from the wall outlet 
113 when the two coupling components 109 and 111 are 
not engaged. To accomplish this, the coupling compo 
nent 111 may include, for example, a socket 114 and a 
poppet valve (not shown) immediately upstream from 
the socket 114 which is normally spring-biased toward 
a closed position. The coupling component 109 on the 
line 107 has a nipple 125 which, when inserted into the 
socket, is engageable with the poppet valve to open the 
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valve against the bias of its spring to permit the passage 
of gas through the line 107. The two coupling compo 
nents are releaseably held together by a conventional 
ball-bearing sleeve lock 116. As shown in FIG. 1, the 
connector further comprises second coupling means 
115 (which may be a standard threaded connector) for 
releaseable connection of the line 107 to a fitting on the 
appliance 103. 

In accordance with this invention, as shown in FIG. 
3, the connector also includes valve means comprising a 
solenoid value generally designated 117, associated 
with the line 107 and movable between an open position 
for permitting passage of gas through the line 107 and a 
closed position for preventing passage of gas through 
the line 107. The solenoid valve 117 has a generally 
cylindric metal body 119 which forms part of the first 
coupling component 109. A passage 121 through the 
body 119 communicates with the passage 123 through 
the nipple 125 and the passage 126 defined by the tubu 
lar line 107. A plunger valve member 127 of the sole 
noid valve is disposed in an enlarged portion of the 
passage 121 and is urged by means of a spring 129 
toward a closed position in which a conical end 131 of 
the valve member 127 is engageable with a seat 133 
formed in the body for blocking flow of gas through the 
line 107. When the coil 135 of the solenoid is energized, 
the plunger valve member 127 is adapted to move to its 
open position (as shown in FIG. 3) to permit the flow of 
gas through the line 107. The solenoid valve 117 is 
suitably joined to the nipple 125 of the coupling compo 
nent 109 and to the line 107. 
The operation of the solenoid valve 117 is controlled 

by electrical circuit means comprising indicator means 
137 on the hose 141 comprising line 107. It will noted in 
this regard that the line 107 may comprise a flexible 
hose of thermal plastic, rubber or other suitable material 
compatible with fuel gas and capable of withstanding 
the pressures involved (e.g., 5-7 psi gas). As shown in 
FIG. 5, the aforesaid indicator means 137 may be a 
small diameter, temperature sensitive wire 137 extend 
ing at least a substantial portion of the length of the line 
107, and preferably its entire length. The wire 137 may 
be, for example, a 0.010-0.015 in. diameter wire of a 
suitable alloy having a melting temperature in the range 
of 180°-250 F. In particular, wire commonly sold 
under part number Indelloy No. 8 by the Indium Cor 
poration of America and containing 44% indium, 42% 
tin, and 14% cadmium may be used. In the embodiment 
shown in FIGS. 7 and 8, the wire 137 is spiral wound 
around the hose 141, with the separation between adja 
cent winds being relatively close (e.g., in-3 in.). The 
wire 137 is secured in fixed position relative to the hose 
141 by means of a strip of insulating material 139 (e.g., 
vinyl) spiral wound on the hose 141 with the wire 137 
being disposed betweenthe strip 139 and the hose 141. 
The strip preferably has adhesive 142 on one side to 
insure that the strip 139 adheres to the hose 141 and to 
the wire 137 to hold the wire 137 in fixed position rela 
tive to the hose 141. The line 107 also preferably in 
cludes an outer protective sheath 143 of suitable mate 
rial such as vinyl or PVC or EPA covering the hose 
141, the strip 139 and the wire 137 spiral wound on the 
hose 141. The outer surfae of the sheath 143 should be 
smooth to prevent snags and to facilitate cleaning of the 
line. 
As wound on the hose 141, the wire 137 forming a 

loop with two leads 145 and 147 adjacent the down 
stream end of the first coupling component 109 in FIG. 
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4 
3. Considering now both FIGS. 3 and 4, lead 145 is 
connected via a suitable connector to the metal body 
119. This is symbolically shown in FIG. 3 where lead 
145 is grounded. The other lead 147 is connected via 
screw and nut fastener 205a to a conductive ring 151 
coaxially mounted on the nipple 125. The coil 135 of the 
solenoid 117 also has two leads, 155 and 157. Lead 157 
is connected via a suitable connector to the metal body 
119. Again, this is symbolically shown in FIG. 3 as a 
grounded connection. Lead 155 is suitably connected 
via screw and nut fastener 207b, to a second conductive 
ring 159 coaxially mounted on the nipple 125 and con 
centric with ring 151, the two rings being sized so that 
the outer edge of the inner ring 151 is spaced from the 
inner edge of the outer ring 159. Rings 151 and 159 are 
attached by fasteners 205 and 207, respectively, to an 
insulating ring 156 coaxially mounted on the nipple 
immediately adjacent an annular shoulder 153 formed at 
the juncture of the body 119 and the nipple 125. The 
insulating ring 156 is held in position on the base of 
nipple 125 by a set screw 209. It is to be noted that 
fasteners 207a and 207b are shown for convenience in 
FIG. 3 rotated 90 out of their true position and that 
FIG. 4 accurately shows the true position of fasteners 
207a and 207b. Recesses 211 are provided in the down 
stream face of ring 156 for receiving the fasteners 205a, 
205b, 207a and 207b so that they do not extend beyond 
the downstream surface of ring 156. The two rings 151 
and 159 are therefore electrically insulated from each 
other and from body 119. Holes such as 213 and 215 
provide access for passing the leads 147 and 155 
through the body 119 for connection to the appropriate 
screw and nut fastener. It is to be noted that other suit 
able means for making electrical contact across the 
coupling of coupling components 109 and 111 could be 
used in place of rings 151 and 159 without departing 
from the scope of this invention. It is also to be noted 
that other suitable fastener means, such as rivets, grom 
mets, solder, adhesives, and the like, could be used in 
place of fasteners 205 and 207 without departing from 
the scope of this invention. 

In operation when the first and second coupling com 
ponents 109, 111 are coupled, concentric rings 151 and 
159 make electrical contact with contact pads 201 and 
203 show in FIG. 3. These pads 201 and 203 are at 
tached by suitable means to mating coupling component 
111, and may be spring loaded copper clips, fixed metal 
lic blocks, or any other suitable contact medium. Leads 
187 and 189 attach to pads 201 and 203, respectively, for 
connection to the remaining circuit elements per the 
schematic diagram in FIG. 6. 

Electric circuit means is shown in FIG. 6 as further 
comprising a low-voltage DC Power source 161 (e.g., 
24 volts) and switch means in the form of a relay 163 
(such as an "Omron' relay model G2VN-234P-VS 
DC24). The relay 163 has a lead 147a which makes 
electrical contact with lead 14b through ring 151. Relay 
163 also has a lead 155a which makes electrical contact 
with lead 155b through ring 159. Leads 145a and 157a 
are connected in common with leads 145b and 157b 
through the metal bodies of the first coupling compo 
nent 109 and the mating coupling component 111. The 
arrangement is such that when the coupling compo 
nents 109 and 111 are engaged, a path is defined for flow 
of electricity through the coil 135 of the solenoid valve 
117 (to move the plunger valve member 127 to its open 
position) and through the wire 137 in the line 107. 



Re. 34,939 
5 

In the event the line 107 is subjected to temperatures 
which exceed a predetermined temperature (the melting 
point of the wire 137), the wire 137 will become non 
conductive, thereby causing an interruption in the cir 
cuit. A normally-closed switch in the relay 163 opens in 
response to this interruption, which deenergizes the coil 
135 in solenoid 117 and causes its plunger valve member 
127 to close for blocking further flow of gas through the 
line 107. Thus a possible fire and/or explosion is pre 
vented. It will be understood that the temperature at 
which the wire 137 becomes non-conductive can be 
varied as desired by varying the composition and/or 
other characteristics of the wire 137. 

Similarly, if the line 107 is damaged (e.g., cut, pumc 
tured, abraded, etc.) to the extent the wire 137 is broken 
or otherwise becomes non-conductive, the flow of gas 
through the line 107 will be immediately shut off. To 
ensure safety, the wire 107 should be sufficiently frangi 
ble that it becomes non-conductive in the event of any 
line damage sufficient to cause possible gas leakage. 
Moreover, as noted above, the wire 137 should extend 
substantially the full length of the line 107 and be 
wound at closely spaced intervals to ensure a high de 
gree of reliability. 
FIGS. 7 and 8 illustrate a method of applying the 

wire 137 to the hose 141. In accordance with this 
method, a loop of wire 137 is placed on the adhesive 
side of a strip of insulating material 139, with leads 145 
and 147 of the wire projecting from end 142 of strip 139. 
Using the adhesive strip 139 properly positions the wire 
137 for winding and facilitates the winding process. In 
order to wind the strip 139 onto hose 141, the midpoint 
lengthwise of strip 139 is applied to the outlet end of 
hose 141. One half of the length of strip 139 is then 
spirally wound down the length of hose 141 to the inlet 
end when first coupling component 109 is attached. The 
other half of the length of strip 139 is then spirally 
wound in the direction opposite the first winding until 
the inlet end of hose 141 is again reached. By spirally 
wrapping strip 139 in this manner, the wire 137 is dis 
posed between the strip 139 and the hose 141. The dou 
ble winding in opposite directions creates a rossing 
pattern in the position of wire 137 for improved reliabil 
ity of operation in sensing a dangerous condition. When 
the winding is complete, both ends 140 and 142 of strip 
139 should be disposed adjacent the inlet end of hose 
141. End 140 terminates in its final position on hose 141. 
End 142 is also wound to its final position on hose 141, 
but it is accessible to the downstream end of first cou 
pling component 109 for connection of leads 145 and 
147 to the remaining circuit elements shown schemati 
cally in FIG. 6. Other methods of securing the wire 137 
to the hose 141 may also be suitable. It will be under 
stood in this regard that spiral winding of the wire 137 
on the hose 141 is not essential to the practice of this 
invention. After the wire 137 is secured in place, the 
protective sheath 143 is placed over the hose 141 and 
strip 139 and heated to shrink wrap the sheath 143 in 
place to provide a tight fit of the sheath 143 on the hose 
141 and strip 139, thereby further securing the strip 139 
and wire 137 in fixed position and protecting the wire 
137 from minor physical incidents which would not 
damage the line but which might break the wire 137 
absent the sheath. 
FIG. 9 shows a connector of alternative design where 

the solenoid valve 117 is located upstream from the 
mating coupling component 157 suitably attached to the 
wall outlet 159. The construction and operation of this 
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6 
connector are essentially as described above. However, 
as shown in FIG. 10, only one concentric ring 151 is 
required because the electrical connections for the sole 
noid valve 117 do not need to be passed through the 
mating coupling component 157. The remaining com 
ponents of FIG. 10 are marked with the corresponding 
numbers from FIG. 4 to show similar function of similar 
components. It will be noted that lead connector 217 
may be used to connect wire 137 to ring 151 without 
passing wire 137 through first coupling component 109. 
The solenoid valve 117 may be placed at other suitable 
locations. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advanta 
geous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a limit 
ing sense. 
What is claimed is: 
1. A connector with a safety shut-off feature for con 

necting a gas appliance to a source of gas, said connec 
tor comprising a tubular line with inlet and outlet ends, 
first coupling means adjacent the inlet end of the line for 
releasably coupling the line to the source of gas, second 
coupling means adjacent the outlet end of the line for 
releaseably coupling the line to the appliance, valve 
means associated with the line moveable between an 
open position for permitting passage of gas through the 
line and a closed position for preventing passage of gas 
through the line, and electric circuit means for control 
ling the operation of said valve means, said electric 
circuit means comprising indicator means on the line for 
conducting electricity and adapted to break or other 
wise undergo a change in electrical resistance in re 
sponse to excessive heating or damage to the line, 
thereby causing a change in the flow of electric current 
through said electric circuit means, said valve means 
being responsive to such change to move to its said 
closed position to prevent further passage of gas 
through the line. 

2. A connector as set forth in claim 1 wherein said 
indicator means comprises a small diameter, tempera 
ture sensitive wire secured to the line and extending a 
substantial portion of the length of the line. 

3. A connector as set forth in claim 2 wherein said 
wire is adapted to become non-conductive in the event 
the line is exposed to temperatures in excess of a prede 
termined temperature. 

4. A connector as set forth in claim 3 wherein the 
predetermined temperature is about 180°-250 F. 

5. A connector as set forth in claim 2 wherein said 
wire is spiral wound on the line. 

6. A connector as set forth in claim 5 wherein said 
wire is secured to the line by a strip of material wrapped 
around the line, said connector further comprising an 
outer protective sheath covering said line, said strip 
wrapped around the line, and said wire. 

7. A connector as set forth in claim 6 wherein said 
line is adhesively secured to said strip, and wherein said 
strip is spiral wrapped on the line. 

8. A connector as set forth in claim 1 wherein said 
valve means is dropped immediately downstream from 
said first coupling means. 

9. A connector is set forth in claim 8 wherien said 
valve means comprises an electrically operated solenoid 
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valve which, when energized, is adapted to move to its 
open position and, when deenergized, is adapted to 
move to its closed position. 

10. A connector as set forth in claim 9 wherein said 
first coupling means comprises first and second quick 
connect coupling components, the first component 
being attached to the line and the second component to 
the source of gas, said electrical circuit means defining 
an electrical circuit through said first and second cou 
pling components when the components are connected, 
said electrical circuit including said solenoid valve, said 
electrical conductor means, a power source and switch 
means, the arrangement being such that in the event said 
electrical conductor means becomes non-conductive, 
said switch means is adapted to deenergizing said sole 
noid. 

11. A connector is set forth in claim 1 wherein said 
first coupling means comprises first and second quick 
connect coupling components, the first component 
being attached to the line and the second component to 
the source of gas, said electrical circuit means defining 
an elecyrical circuit through said first and second cou 
pling components when the components are connected, 
said electrical circuit including said solenoid valve, said 
indicator means, a power source and switch means, the 
arrangement being such that in the event said indicator 
means becomes non-conductive, said switch means is 
adapted to deenergize said solenoid. 

12. A connector as set forth in claim 11 wherein said 
valve means is disposed upstream from said second 
coupling component. 

13. A connector as set forth in claim 1 wherein said 
line is a flexible hose, and wherein said indicator means 
comprises a small diameter, temperature sensitive wire 
extending along the hose. 

14. A connector as set forth in claim 13 wherein said 
wire is adapted to become non-conductive in the event 
the line is exposed to temperature in excess of about 
180-250 F. 

15. A connector as set forth in claim 13 wherein said 
wire is spiral wound around said hose substantially the 
entire length of the hose. 

I6. A device with a safety shut-off feature for preventing 
the flow of a gas in the event of an occurrence which might 
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8 
cause gas leakage or a fire hazard, said device comprising 
a tubular line adapted for connection to a source of gas, 
valve means associated with the line novable between an 
open position for permitting passage of gas through the line 
and a closed position for preventing passage of gas through 
the line, and electric circuit means for controlling the oper 
ation of said valve means, said electric circuit means corn 
prising indicator means on the line for conducting electric 
ity and adapted to break or otherwise undergo a change in 
electrical resistance in response to excessive heating or 
damage to the line, thereby causing a change in the flow of 
electric current through said electric circuit means, said 
valve means being responsive to such change to move to its 
said closed position to prevent further passage of gas 
through the line. 

17. A device asset forth in claim 16 wherein said indica 
tor means comprises a small diamter, temperature sensitive 
wire secured to the line and extending a substantial portion 
of the length of the line. 

18. A device as set forth in clain 17 wherein said wire is 
adapted to become non-conductive in the event the line is 
exposed to temperatures in excess of about 180°-250 F. 

19. A device as set forth in claim 17 wherein said wire is 
spiral wound on the line. 

20. A device as set forth in clain 19 wherein said wire is 
secured to the line by a strip of material wrapped around 
the line, said connector further comprising an outer protec 
tive sheath covering said line, said strip wrapped around the 
line, and said wire. 

21. A device as set forth in claim 20 wherein said line is 
adhesively secured to said strip, and wherein said strip is 
spiral wrapped on the line. 

22. A device as set forth in claim 16 wherein said line is 
a flexible hose, and wherein said indicator means con 
prises a small diameter, temperature sensitive wire extend 
ing along the hose. 

23. A device as set forth in claim 22 wherein said wire is 
adapted to become non-conductive in the event the line is 
exposed to temperatures in excess of about 180°-250 F. 

24. A device as set forth in claim 22 wherein said wire is 
spiral wound around said hose substantially the entire 
length of the hose. 


