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[57] ABSTRACT

A detector for sensing a leaking of fluid pressures. The
detector is characterized by an hermetically sealed
housing confining therewithin a first or normalized
pressure, a connector for coupling the housing in di-
rect communication with a suspected leak established
within a substantially sealed body, an electrical circuit
having a first or normalized configuration and includ-
ing a pair of circuit-completing electrical contacts and
means mounting at least one contact of said pair of
contacts on a flexible wall of the housing supporting
the contact for movement from a first position along a
linear path to a second position in response to an al-
tering of the pressure confined within the housing for
thereby altering the configuration of the circuit.

3 Claims, 6 Drawing Figures
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LEAK DETECTOR therethrough, an electrical circuit having a normal con-
figuration, including a pair of electrical contacts, one

ORIGIN OF INVFNTION of which is supported by the flexible wall of the housing
to be displaced in response to changes in pressure

The invention described herein was made by an em- 5 within the housing for altering the configuration of the
ployee of the United States Government and may be electrical circuit, as will hereinafter become more
manufactured and used by or for the Government for readily apparent by reference to the following descrip-
governmental purposes without the payment of any tion and claims in light of the accompanying drawings,
royalties thereon or therefor.

10 BRIEF DESCRIPTION OF THE DRAWINGS
BACKGROUND OF THE INVENTION ™, , . . . . . . . , JFIG. 1 is a perspective view depicting a use of a de-

The invention relates generally to portable devices vice which embodies the principles of the instant inven-
for sensing leaks of. pneumatic pressure from substan- t,on jn detecting a leak of pressure,
tially sealed housings, and more specifically to a porta- FIG. 2 is a fragmented top plan view of the device
ble device particularly adapted to be employed aboard 15 snown jn FIG. 1.
operative spacecraft in detecting leaks of positive cabin F|G 3 is a cross-section side view, illustrating a nor-
pressure to the negative pressure of a celestial space rnalized configuration for an electrical circuit provided
environment. • for the device.

The prior art includes numerous devices adapted to FIG 4 is a schematic diagram of the electrical circuit,
be employed in detecting changes in confined pres- 2.0 RG 5 js a fragmented view of the device depicting
sures. Among such devices are those typified by the pa- a norrnaUzed configuration of a circuit provided in a
tent to Sperling U.S. Pat. No. 2,749,536 which includes modified form of th

6
e device

a probe coupled with a chamber and a pressure- F,G 6 |s a cross.sectional view of a COnnector pro-
actuated arm. The arm is supported for rotation in di- vided for H the device whh an • defini
rections determined by the nature of the pressure dehv- 25 & ̂  ^ ^.^ ^ .g exch d-
ered through the probe for completing the signal cir-
cuit. . DESCRIPTION OF THE PREFERRED

It is, however, to be understood that existing devices EMBODIMENT
do not completely satisfy existing needs. As is well un- Referring now to the drawings wherein like reference
derstood, the weightlessness of a celestml space envi- 30 c h a r a c t e r s e a t e ^ B_ c Q

ronment necessitates the use of dev.ces wh.ch have a th hout the S
6
everal viewSj there is sh

P
own in

e
 FfG j

high degree of reliability, without regard to gravity- rf * ,„ whjch embodjes h inci les of the jn.
imposed restrictions, and yet be sufficiently economi- . . r

cal to accommodate an abandonment thereof. Further- s ^Te^c"^ 10 has particular utility as a portable,
more, devices employed in space probes of a substan- 33 „ ,, , .K , . . ' . *. , '
tial duration musi be simple and function efficiently manua"y °Per.able, d*vlce

 f
and 1S P«t'cular.'.* suited for

even in a hostile environment. u« "\ detecting leaks of a positive cabin pressure
It is therefore the general purpose of the instant in- aboard an °P5ratlv,e spacecraft to the negative pressure

vention to provide an improved, portable detector ca- or ^ac"um °fa "lestlal sPa" environment. However,
pable of sensing leaks of pressure as they occur aboard 40 ll sho"ld readl'y be apparent that the device 10 has util-
manned spacecraft operating in a celestial space envi- ltv independent of a celestial space env.ronment and
ronment may be employed in any environment wherein a loss of

pressure exchange occurs.
OBJECTS AND SUMMARY OF THE INVENTION As shown in FIG. 1, the detector 10 includes an her-

It is therefore an object of the instant invention to 45 metically sealed housing, generally designated 12, sup-
provide an improved leak detector. Ported by a suitable handle 14. The housing is adapted

It is another object to provide a detector which pro- to be coupled with a pressure leak formed within a
vides a practical solution for overcoming the aforemen- bulkhead 16 through a tubular connector, generally
tioned difficulties and disadvantages. designated 18. Adjacent the base of the handle 14 there

It is another object to provide an improved detector 50 is provided a visual indicator, generally designated 20,
for sensing leaks from substantially sealed bodies con- which provides visually detectable signals indicative of
fining pneumatic fluid at normalized pressures. the existence of a detected leak of pressure through the

It is another object to provide a portable manually bulkhead 16.
operable detector for detecting minute leaks of artific- As depicted in FIG. 3, the housing 12 is defined by
ial atmosphere from manned spacecraft operating in a 5 a rigid bottom wall 22, a rigid sidewall 24, of an annular
celestial space environment. configuration, and a flexible top wall 26. The particular

It is another object to provide a detector which is material from which the housing 12 is fabricated is a
simple, economical, and practical for use in detecting matter of choice, dictated by the nature of intended use
leaks of positive cabin pressures from spacecraft oper- of the detector 10. As a practical matter, a suitable syn-
ating in the vacuum of space. thetic resin serves quite satisfactorily for this purpose.

These and other objects and advantages are achieved Therefore, it should be apparent that the techniques
through the use of a housing having a flexible wall and employed in fabricating the housing are consistent with
confining fluid at a normalized pressure, means for al- those techniques commonly employed in fabricating
tering the pressure within the housing including a con- 65 similar bodies from various types of synthetic resins. It
nector adapted to couple the housing in direct commu- is important, however, to understand that the housing
nication with an opening formed within a selected sub- 12 is hermetically sealed with respect to its ambient en-
stantially sealed body having a flow of fluid established vironment.
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As shown in the drawings, the top wall 26 preferably caps 54 and 56 in opposite directions, so that the
is of an annularly corrugated configuration which en- contacts 50 are biased into a mutually spaced relation-
hances its resiliency. This wall is seated on an annular • ship when the circuit 46 is in its normalized corifigura-
lip 28 provided about the upper portion of the internal tion.
surface of the sidewall 24. A suitable lock-ring 30 is 5 It should, of course, be readily apparent that in the
employed as a retainer for securing the top wall 26 in event the interior of the hermetically sealed housing 12
place. In practice, the lock-ring 30 is mated with the is evacuated, the flexible top wall 26 is flexed inwardly,
sidewall 24 in any suitable manner, including a use of whereupon the contact support, cap 56 is advanced
screw threads, not designated. along a linear path toward the cap 54. This advance-

The side wall 24 further includes a port 32. Through 10 ment is against the applied forces of the biasing spring
this port pneumatic fluid under pressure is exchanged- 70. It can therefore be appreciated that the flexibility
with the internal portions of the housing 12. Within the of the top wall 26 accommodates rectilinear motion of
port 32 there is seated a nipple 34 which is coupled the cap 56, whereby the circuit 46 is reconfigured from
with the sidewall 24 through any suitable means, in- a normalized, opened configuration to a closed circuit
eluding a use of screw threads, also not designated. 15 configuration in response to a reduction of pressures

The nipple 34, in practice, functions as a coupling for within the housing 12.
joining the connector 18 with the housing 12 of the de- A modified form of the device is illustrated in FIG.
lector 10. As shown in the drawings, the connector 18 5. As shown in FIG. 5, the compression spring 70 is re-
is provided with a head 36 united with the nipple 34 placed by a tension spring 72 which acts to urge
through an interconnecting length of flexible tubing 38. 20 contacts 50 into continuous engagement, whereby the
It is, of course, to be understood that where desired the circuit 46 is closed when in a normalized configuration,
length of tubing 38 can be foreshortened, or even de- When employing the tension spring 72, an increase in

• leted. For the sake of versatility, however, the tubing pressure within the housing 12 causes the cap 56 to ad-
38 is of a practical length so that an operator may grasp vance in a linear direction away from the cap 54,
the handle 14 in one hand while manipulating the head 25 .whereupon the contacts 50 are disengaged for opening
36 with the other. Preferably, the head 36 also is pro- the circuit 46. Therefore, the housing 12 can readily be
vided with an extended nipple 40, FIG. 6, while com- employed for detecting a leak at its output side or
mercially available banding clamps 42 are provided for downstream end.
coupling the tubing 38 with the nipples 34 and 40. In some instances, it has been found particularly de-

While various types of indicators, including audible 30 sirable to provide a valve 74 for determining the rate
devices, may be employed, as illustrated, the indicator of a detected leak. Such a valve 74 is shown in FIG: 3.
20 includes a color coded lamp 42 affixed to the upper The valve 74 includes a valve stem 76 received in
surface of a housing 44 supported by the sidewall 24 of' screw-threaded engagement with the annular sidewall
the housing 12. As shown, the .lamp 42 is coupled 24 of the housing 12. At the distal end of the valve stem
within an electrical circuit, generally indicated 46, FIG. ^5 76 there is provided a needle valve unit 78. As is well
4, which also includes a source of electrical potential understood, needle valves include a valve seat and a ta-
48 and a pair of contact points 50 coupled together pered valve stem axially displaceable with respect to
through a plurality of electrical leads 52. the seat for varying the rate of a flow of fluid there-

As also illustrated in FIG. 4, the contact points 50 are through. As shown, a knurled knob, not designated, is
in circuit series with the source of potential 48 and the provided at the distal end of a valve stem and serves to
lamp 42 so that upon closing the contact points 50 an reposition the stem relative to the seat as it is manipu-
electrical circuit is completed througrrthe lamp 42, lated in accordance with known practices. The valve 74
.whereupon the lamp is illuminated in a manner well un- is, in practice, calibrated so that the position of the
derstood by those familiar with such devices. The pair valve stem is readily observable,
of contact points 50, in practice, are defined by the dis- It should be appreciated that once a leak has been de-
tal ends of a pair of caps 54 and 56 fabricated from an tected and the valve 74 opened a distance sufficiently
electrically conductive material. The cap 54 is sup- to maintain the circuit in its normalized configuration,
ported by a center post 58 which has a base of non- as pneumatic pressure is passed through the valve, the
conductive material, so that it is insulated from the cap, rate of flow of the leak can readily be determined due
and extends through the bottom wall 22 of the housing to a prior calibration of the valve.
12. The center post, in turn, is securely connected with OPFRATION
the bottom wall by any suitable means, including a nut
and washer combination 60. It is believed that in view of the foregoing descrip-

Similarly, the cap 56 is supported by a center post 62 ,., tion, the operation of the device 10 will be readily un-
extended through the top wall 26 of the housing 12. derstood and it will be briefly reviewed at this point.
This post also is electrically insulated and is secured in With the detector 10 assembled in the manner here-
place by suitable means, including a suitable nut and inbefore described, it is prepared for use in detecting
washer combination 64. Through the contact points 50 existing leaks of pneumatic pressure from a body, such
and the bodies of the caps 54 and 56 electrical continu- ,„ as the cabin of a spacecraft. With the circuit 46 in its
ity is established between adjacent ends of the leads 52 first or normalized configuration, the contacts 50
coupled therewith. About the caps 54 and 56 there is . thereof are supported in a mutually spaced relation-
provided a pair of spring retainers, each being formed ship. As a practical matter, the pressure within the
from a non-conductive material and having an annular housing 12 also is normalized. That is to say the pres-
shoulder 68 for receiving one end of a compression ^5 sure within the housing 12 is a first pressure equalized
spring 70. with ambient pressures. However, as the head 36 is po-~

Therefore, it should readily be apparent that the sitioned over the upstream end of a suspected leak, the
compression spring 70 is insulated from and biases the interior of the housing 12 is evacuated through the tub-
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irig'38 and the head 36. Evacuation, of course, causes
the pressure within the housing to drop. This drop or
reduction in pressure within the housing 12 causes the
wall 26 to flex inwardly for thereby forcing the cap 56
to advance along a linear path toward the fixed cap 54 5
against the applied forces of the compression spring 70.
Such motion of the cap 56 causes the pair of contacts
50 to become engaged, whereupon the circuit 46 is
reconfigured to a closed circuit. Closing of the circuit
46 causes the lamp 42 to become illuminated as electri- 10
cal potential is applied thereacross from the source of
potential 48.

In the event a tension spring 72, as illustrated in FIG.
5, is employed for maintaining the contacts 50 in an en-
gaged relationship, for maintaining the circuit closed, 15
the normalized configuration of the circuit is a closed
circuit configuration.-Consequently, when the head 36
is applied at the downstream end of the suspected leak,
in a manner such that pressure is increased within the
housing 12, the wall 26 is displaced outwardly, against 20
the applied forces of the spring 72. This motion causes
the contacts 50 to become disengaged, whereupon the
circuit is. reconfigured to an open circuit for thereby ex-
tinguishing the lamp 42.

The valve 74 is adjusted so that the normalized cir- 25
cuit configuration is barely maintained in the presence
of the leak. Since the valve is a calibrated valve, the
rate of the detected leak can be determined as the pres-
sure is varied within the housing 12 at a rate such that
the circuit is maintained on the verge of being recon- 30
figured.

In view of the foregoing, it is to be understood that
the detector 10 of the present invention provides a
practical leak detector particularly suited for use •
aboard a spacecraft in verifying loss of cabin pressure 35
and the like.

Although the invention has been herein shown and
described in what is conceived to be the most practical
and preferred embodiment, it is recognized that depar-

40

tures may be made therefrom within the scope of the
invention, which is not to be limited to the illustrative
details disclosed.

I claim:
1. An improved portable detector for sensing leaks of

pneumatic fluid through a substantially sealed body
comprising:

a. an hermetically sealed housing confining a prede-
termined pneumatic pressure;

b. said housing comprising a flexible wall and a rigid
wall, said walls being opposite each other;

c. means for altering the pressure within said housing
including a connector adapted to couple the hous-
ing in direct communication with an opening
formed within a selected, substantially sealed body
having a flow of fluid established therethrough;

d. an electrical circuit including a pair of electrical
contacts located within said housing;

e. said flexible wall supporting one contact of said
pair of contacts for movement from a first position
along a substantially linear path to a second posi-
tion in response to an altering of the pneumatic
pressure within said housing;

f. said other of said pair of contacts being supported
by said rigid wall;

g. means for providing a visual indication of the posi-
tion of said one contact;

h. means including a needle valve in the wall of said
housing for determining the rate at which said pres-
sure is altered when a leak has been detected.

2. The invention as defined in claim 1 further includ-
ing biasing means comprising a helical spring around
said contacts urging said one contact toward said first
position.

3. The invention as defined in claim 2 wherein said
connector includes a flexible tube coupled to said hous-
ing and a resilient head affixed to the distal end of said
tube adapted to be applied to said opening.
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