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1. 
This invention relates to apparatus for pro 

tecting against the ignition of explosive gases. 
It relates more particularly to means for purg 
ing a casing of explosive gases and controlling 
the operation of apparatus contained within the 
casing. 

It is frequently necessary that apparatus hav 
ing a tendency to ignite explosive gases, be used 
in places where such gases are present. For in 
stance, it may be necessary that an electrically 
actuated meter be used in such a place for 
measuring some condition. The meter may be 
enclosed within a casing, but it is difficult to Seal 
the latter against the passage of gases to its in 
terior. It may be necessary that the casing be 
opened at times to make adjustments or to change 
recording charts, and then, if explosive gases are 
present, the casing will become filled with the 
gases and an explosion may take place unless 
some means are provided for purging the gases 
from the casing before the circuits for the meter 
are completed. 
A preferred form of our invention may include 

a pressure responsive mechanism which is opera 
tive to complete electrical circuits in the casing 
only when the pressure in the latter exceeds 
the pressure at its exterior by a predetermined 
amount. By providing a restricted escape for fluid 
within the casing and supplying to the latter a 
gaseous fluid which is free of explosives, there 
may be obtained a purging of the casing and a 
gradual increase of the pressure therein to the 
desired value. The pressure responsive mecha 
nism may be made operative to complete the 
electrical circuits only when the pressure in the 
casing has been increased to a value sufficient to 
force gases therefrom and has been maintained 
at such value for a period of time sufficient to 
assure a complete purging of the gases. The 
pressurizing of the casing may be effected by 
supplying thereto an inert gas, such as nitrogen, 
or air from the atmosphere at a point where it is 
free of explosive gases. 
An object of our invention is to provide means 

for purging a casing of gases and controlling the 
operation of apparatus contained within the cas 
ing. Another object is to provide means for 
pressurizing a casing which has restricted com 
munication with its exterior and effecting the op 
eration of apparatus in the casing after the lat 
ter has been pressurized. Yet another object is to 
provide for a casing having restricted communi 
cation with its exterior, means for Supplying a 
gaseous fluid to the casing, and means respon 
sive to the pressures in the casing for controll 
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2 
ing electrical circuits to apparatus contained 
within the casing. Other objects will appear in 
the course of the following description. 
There are shown in the accompanying drawing 

Several forms which our invention may assume 
in practice. 

In this drawing: 
Fig. 1 is a perspective view of a meter with a 

portion of its casing broken away to disclose a 
device operating in response to pressures within 
the casing and controlling the circuit for an elec 
tric motor contained therein. 

Fig. 2 is an enlarged vertical sectional view of 
the pressure responsive device shown in Fig. 1. 

Fig. 3 is a schematic diagram of another form 
of control system for a meter casing and motor 
circuit. 

Fig. 4 is a Schematic diagram showing still an 
other form of the invention. ', 

Referring to Fig. 1, it will be noted that there 
is shown a meter, generally designated , having 
a casing portion 2 which is adapted to be closed 
by a hinged door 3. Arranged within the casing 
portion 2 is a backing plate 4 for supporting a 
chart 6, which is adapted to be rotated by any 
Suitable means, not shown. A pen arm 8 moves 
Over the chart 6 and is operatively connected to 
an electric motor O for actuation by the latter 
in accordance with changes in the value of a 
condition being measured. The spaces of op 
posite sides of the backing plate are in communi 
cation with each other through spaces surround 
ing the drive connections for the chart and the 
pen arm, and may be in communication by rea 
Son of a loose fitting of the back plate within the 
casing. The hinged door 3 does not fit the cas 
ing portion 2 so tightly when closed but what 
Some leakage takes place between the interior 
and exterior of the casing. There may also be 
Some leakage between the interior and exterior 
of the casing along the connections leading to the 
Operating parts of the meter. It will be seen 
that by reason of such leakages, any gases in the 
Space Surrounding the casing may gain admis 
sion thereto even when the door is closed. When 
the door is opened to change the chart, the gases 
will readily gain admission to all parts of the 
casing. If the meter is being used in a place 
Where explosive gases are present, Such gases will 
get into the casing and may be ignited by sparks 
from the electric motor or other portions of the 
electric circuit. 

In order to purge the casing of explosive gases, 
it is proposed to Supply a pressure fluid to the 
interior of the casing until a sufficient pressure 
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is built up therein to cause any gases to leak to 
its exterior. Means responsive to the casing 
pressures are provided for controlling the motor 
circuit so that an operation of the motor is ob 
tained only when the desired pressure exists in 
the casing. 
As shown in Fig. 1, a pressure responsive de 

vice 2 is arranged within the casing portion 2 
and comprises casing members 4 and 5 clamped 
to opposite sides of a diaphragm 6. A conduit 
7 leads from a source of pressure fluid Supply, 

such as a tank 8, through a wall of the meter 
casing to communicate with the Space between 
the diaphragm and the casing member 5. Ports 
20 formed in the casing member 5 connect the 
space at its inner surface in free communication 
with the interior of the meter casing so that the 
pressure fluid, which may be pure air or an inert 
gas, such a nitrogen, flows into the meter casing 
and builds up a pressure therein equal to the pres 
sure acting on the diaphragm 6. A manually 
controlled valve 2 is provided for regulating the 
flow of pressure fluid so that the pressure in the 
meter casing will reach in time the desired value. 
The space between the diaphragm and the casing 
member 4 is subjected to atmospheric pressure 
by a conduit 23 leading from the space to the 
exterior of the meter casing. A Spring 24 acts 
between the casing member 4 and the dia 
phragm for opposing movement of the latter by 
pressures acting upon its opposite side. Fixed 
to the casing member 5 and the diaphragm 6 
at their sides adjacent each other are electrical 
contact elements 25 and 26 which are normally 
in an open position, but which are adapted to be 
closed when the diaphragm is moved against the 
action of the spring 24. Conductors 28 and 29 
connect the contact elements 25 and 26 in Series 
With a Solenoid Winding 30 and to a Source of 
power, such as a battery 3 ?. A plunger 32 actu 
ated by the winding 30 is connected to a switch 
34 which controls the flow of current from lines 
36, 37 to the motor 0. The switch may be located 
at a point which is remote from the meter and 
free of explosive gases, or, if desired, it may be 
located close to the meter and be enclosed in a 
fluid tight casing 38. 
When the meter is placed in Operation its door 

is closed so that there is only a restricted com 
munication between its interior and exterior. 
The valve 2 is then opened to supply pure air 
or an inert gas from the tank 8 to the space 
between the diaphragm 6 and the casing mem 
ber 5. The air or inert gas then flows through 
the ports 26 to the meter casing and carries with 
it away from the contact elements 25, 26 any ex 
plosive gas which may be present. The flow of 
fluid to the meter casing causes the pressure 
therein to increase until the fluid escapes from 
the casing at a rate equal to the supply. The 
spring 24 is designed so that the diaphragm is 
moved to close the contact elements 25, 26 when 
the pressure in the casing reaches approximately 
the maximum desired value. Closing of the con 
tact elements results in an energization of the 
solenoid winding 30 to close the switch 34 and 
supply current to the motor 0. As the pressure 
builds up in the meter casing, there will be some 
fluid escaping therefrom and carrying with it ex 
plosive gases. If a sufficient purging of the cas-, 
ing is not obtained before the pressure builds up 
to the value at which it closes the contacts 25, 26, 
a further delay may be obtained by providing any 
suitable means which effects closure of the line 
switch 34 after a predetermined period of time. 
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4. 
It will be seen that a loss of pressure in the meter 
casing resulting from a failure of the pressure 
fluid supply or an excessive escape of fluid from 
the casing, causes the contact elements 25, 26 to 
open and deemergize the solenoid winding 30 so 
that the switch 34 opens and cuts off the Supply 
of current to the motor. 

In Fig. 3 there is shown a meter like that of 
Fig. 1 but containing within its casing a pressure 
responsive device 40 which operates to control 
a pilot valve 4f instead of contact elements for 
an electrical circuit. The pilot valve is like that 
disclosed in the patent to Johnson 2,054,464 and 
operates to control the flow of pressure fluid from 
a source of Supply through conduits 42 and 43 
to a bellows 45 which actuates the switch 34 in 
the lines 36, 37. The pilot valve has a valve ele 
ment 47 which is connected to a diaphragm 48 
of the device 40, and is movable by the diaphragm 
to a position connecting the conduit 42 in com 
munication with the conduit 43 leading to the 
bellows. In the normal position of the dia 
phragm 48, the valve element is positioned to 
vent fluid from the bellows to atmosphere. 
The fluid supply conduit 42 is also connected 

by a conduit 50 in communication with the in 
terior of the meter casing so that a pressure is 
built up therein for purging the casing and forc 
ing the diaphragm against the action of the 
Spring 24 to position the valve element. By 
effecting an operation of the line switch through 
fluid actuated means rather than through an 
electrical circuit, there is avoided the possibility 
of an explosion which might be caused by an in 
adequate purging of the casing before the cir 
cuit was closed. The supply of fluid to the bellows 
may be made such that the line Switch is not 
closed until a predetermined lapse of time after 
the pilot valve is positioned by the diaphragm, 
the time lapse being made sufficient to assure 
a complete purging of the casing before the motor 
is started. 

In Fig. 4 there is shown an arrangement in 
which a pilot valve 52 like the valve 4, has a 
valve element 53 connected for operation by the 
motor 0 of a meter like that of Fig. 1. As de 
scribed in the patent to Johnson 2,054,464 the 
valve element 53 is continuously vertically (in the 
drawing) positioned by the motor to relative to 
the casing 52 to establish in the pipe 56 a pneu 
matic loading pressure representative of the value 
of the variable whose value is recorded by the 
pen 8 upon the chart 6. The pilot valve in this 
case is arranged within the meter casing and con 
trols the flow of pressure fluid from a source of 
supply through conduits 55 and 56 to a fluid actu 
ated valve mechanism 58 in a conduit 59. The 
valve 58 is shown as located in a pipe 59 for con 
trolling the rate of flow of fluid therethrough. 
The fluid flow through pipe 59 may contribute 
to the value of the variable recorded by pen 8 

This pilot valve, 
as described in the above mentioned patent of 
Johnson, permits a continuous restricted escape 
of pressure fluid past its ends. The escaping 
pressure fluid causes a pressure to be built up 
in the meter casing and in the casing of a pressure 
responsive device f2 for effecting completion of a 
circuit or the operation of a pilot Valve, as in 
Figs. and 2, to close the line switch 34. 
As a result of our invention there is provided 

improved means for effecting the removal of gases 
from a casing and preventing the operation of 
apparatus until a purging of the casing has been 
obtained. While the invention is described as 
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applied to a meter, it will be understood that 
it may be applied to any chamber device and 
the control of other apparatus. 
While there are described in this application 

several forms which our invention may assume 
in practice, it will be understood that these forms 
of the same are intended merely as illustrations 
and that the invention may be modified and en 
bodied in various other forms without departing 
from its spirit or the scope of the appended 
claims. 
What we claim as new, and desire to secure 

by Letters Patent of the United States, is: 
1. The combination with a chamber device 

having restricted communication between its in 
terior and exterior and containing a power ac 
tuated mechanism, of means for supplying power 
to said power actuated mechanism, means for 
supplying pressure fluid continuously to the in 
terior of said chamber device, a pressure re 
sponsive device subjected to the pressures in Said 
chamber device, and means including an element 
controlled by said pressure responsive device for 
controlling said power Supply means. 

2. The combination with a chamber device 
having restricted communication between its in 
terior and exterior and containing a power ac 
tuated mechanism, of means for Supplying power 
to said power actuated mechanism, means for 
supplying pressure fluid continuously to the in 
terior of said chamber device, and means for 
controlling said power supply means, Said last 
mentioned means including a device responsive to 
the pressures in said chamber device and oper 
ative at a predetermined maximum pressure for 
initiating the supply of power by said power Sup 
ply means. r 

3. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing electrical apparatus, of 
means for supplying pressure fluid continuously 
to said casing, a switch for controlling a circuit 
to said electrical apparatus, a pressure responsive 
device subjected to the pressures in said Casing, 
and means controlled by said pressure responsive 
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device and operating to effect a control of said 
switch. 

4. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing electrical apparatus, of 
means for supplying pressure fluid to said casing, 

s a switch for controlling a circuit to said electrical 
apparatus, and means for controlling said Switch, 
said last mentioned means including a device 
responsive to the pressures in said casing and 
operating at a predetermined maximum pressure 
for effecting a closure of said Switch. 

5. The combination with a casing having re 
stricted communication between its interior and 
exterior, and containing electrical apparatus, of 
means for supplying pressure fluid to Said cas 
ing, a switch for controlling a circuit to said elec 
trical apparatus, a pressure responsive device 
subjected to the pressures in said casing, and an 
electrical circuit for controlling Said Switch, Said 
electrical circuit including contact elements con 
trolled by said pressure responsive device and a 
solenoid operatively connected to said Switch. 

6. The combination with a Casing haWing re 
stricted communication between its interior and 
exterior and containing electrical apparatus, of 
a pressure responsive device including a dia 
phragm arranged within said casing, means for 
subjecting one side of said diaphragm to Casing 
pressure and the other side to exterior pressure, 
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6 
means for supplying pressure fluid at a controlled 
rate to said casing, a circuit including a switch 
for supplying power to said electrical apparatus, 
a solenoid for controlling said switch, contact 
elements adapted to be closed by said diaphragm 
when the pressure in said casing reaches a pre 
determined maximum value, and a circuit Con 
necting said solenoid and said contact elements 
in series with a source of electric power. 

7. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing electric apparatus, of a 
pressure responsive device including a diaphragm 
arranged within said casing, means for Subjecting 
one side of said diaphragm to casing pressure and 
the other side to exterior pressure, means for 
supplying pressure fluid at a controlled rate to 
said casing, a circuit including a switch for Sup 
plying power to said electric apparatus, a pres 
sure responsive device for controlling said Switch, 
means for supplying pressure fluid to said last 
mentioned pressure responsive device, and valve 
means operatively connected to said diaphragm 
for controlling the flow of pressure fluid in Said 
last mentioned pressure fluid supply means. 

8. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing an electric motor, of 
means for supplying pressure fluid to said Casing, 
a pressure responsive device responsive to the 
pressures in said casing, a circuit including a 
switch for supplying current to said motor, pres 
sure responsive means for controlling said Switch, 
means for conducting pressure fluid relative to 
said pressure responsive means, and valve means 
operatively connected to said pressure responsive 
device for connecting said fluid conducting means 
selectively to a pressure fluid supply and to 
exhaust. 

9. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing an electric motor, valve 
means arranged within said casing and Opera 
tively connected to said motor, said valve means 
controlling the flow of pressure fluid from a 
Source of supply to a fluid actuated device and 
passing a continuous restricted flow of pressure 
fluid to said casing, a circuit including a Switch 
for supplying current to said motor, and means 
including a device responsive to the pressures in 
Said casing for controlling said SWitch. 

10. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing an electric motor, of a 
pressure responsive device including a diaphragm 
connected at one side in free communication 
With said casing and at its other side in free 
communication with the exterior of said casing, 
means for supplying pressure fluid to Said dia 
phragm at the side communicating with said 
casing, a circuit including a switch for Supplying 
power to said motor, a solenoid for controlling 
said switch, and a circuit including a contact 
element connected to said diaphragm for Con 
trolling said solenoid. 

11. The combination with a casing having re 
stricted communication between its interior and 
exterior and containing electrical apparatus, of 
means for supplying pressure fluid to said casing, 
a switch for controlling a circuit to said electrical 
apparatus, a pressure responsive device having 
opposed surfaces, one surface exposed to the pres 
sure within the casing and the other surface ex 
posed to the pressure at the exterior of the casing, 
yieldable means acting upon said device for op 
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posing its operation by the pressure within the 
casing, and means Operatively connected to said REFERENCES CTE) 
device for controlling said switch, said last men- The following references are of record in the 
tioned means operating at a predetermined maxi- file of this patent: . 
mum pressure within the casing for effecting a 5 ITED TES TENT 
closure of Said Switch. UN STA PA S 
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