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This invention relates to the ?eld of electrical switching 
apparatus and, more particularly, to electrical switching 
mechanisms of a type adapted for employment in applica 
tions where the switch must be responsive to ?ow of ?uid 
or similar parameters of a ?uid system. 

It is an important object of the apparatus to provide 
such switching apparatus which is adapted for use in 
connection with high pressure ?uid systems and in sur 
roundings where the overall apparatus must be rendered 
explosion proof by isolation of the electrical parts from 
communication with the ?uid system to Whose parameter 
the switch is to be responsive. 

Another important object of the invention is to provide 
such switching apparatus in which the necessity of using 
conventional isolating means, such as diaphragms, bel 
lows, packing glands, or the like, is avoided. 

Another important object of the invention is to provide 
such switching apparatus in which magnetically cooper 
able parts, which may be isolated in a ?uid sense from 
each other by means of rigid structure without affecting 
their magnetic operability, are employed. 

In order to illustrate the principles of the invention and 
their wide applicability in presenting switching apparatuses 
adapted to be responsive to certain parameters of a ?uid 
system and to admit of various constructions, ‘two em 
bodiments showing currently preferred constructions will 
be described. One of such embodiments is adapted for 
direct mounting ‘upon a pipe forming a part of a ?uid sys 
tem and responding to ?uid ?ow through such pipe, while 
the other illustrative embodiment is adapted for connec 
tion with a ?uid system by means of connectinglines ‘for 
carrying to the apparatus the differential pressures to 
which the apparatus is adapted to respond. 

Accordingly, it will be understood that there are a num 
ber of other speci?c objects of the invention, including 
certain signi?cant ‘details of construction, which will be 
'made clear or become apparent as the following descrip 
tion of the illustrative, preferred embodiments of the in 
vention progresses. 

In the accompanying drawings: 
Figure '1 is a cross sectional view of a fragment of a 

?uid system pipe showing one embodiment of switching 
apparatus installed directly thereupon, the view being 
along a central, ‘longitudinal section of the apparatus; 

Fig. 2 is a fragmentary elevational view taken on line 
Il-—II of Fig. 1; 

Fig. 3 is ‘a cross sectional view takenon line III-—III of 
Fig. 1; 

Fig. v4 is a fragmentary elevational view taken on line 
IV-—IV of Fig. 1; 

Fig. 5 is a side elevational view of another embodiment 
‘of switching apparatus contemplated by the invention; 

Fig. 6 is a top plan view of the embodiment shown in 
Fig. 5; 

Fig. 7 is :a central ‘cross sectional view taken on line 
VI'I—VII of Fig. 6; and 

Fig. 8 is a fragmentary cross sectional view taken on 
lineVIII-VIII of Fig. 6. 
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Referring ?rst to the embodiment illustrated in Figs. 

1-4 inclusive, the improved, explosion proof, ?ow respon 
sive, switching apparatus is generally designated by the 
numeral 10, while a pipe forming a part of the ?uid sys 
tem is generally designated by the numeral 12, and, as 
illustrated, is preferably horizontal at the zone thereof at 
which the switching apparatus 10 is associated therewith. 
The pipe 12 is threadably tapped as at 14 from its top side 
to receive the threads 16 of a lower, outer housing section 
18 of the switching apparatus 10. A sufficient number 
of threads 16 are provided to engage with the threaded 
hole 14 to effect a ?uid tight and explosion proof coupling 
between the pipe 12 and section 18. 
The lower housing section 18 is provided with an elon 

gated, generally cylindrical, substantially vertical bore 20 
which is enlarged adjacent its upper end as at 22 to pre 
sent an upwardly facing shoulder 24, the enlarged portion 
22 of bore 20 also being provided with an annular groove 
26 spaced above the shoulder 24. A generally cylindrical, 
‘hollow, inner casing 28 provided with an uppermost, out 
turned, annular ?ange portion 30 is received within the 
bore 20 of the lower section 18 with a lowermost part of 
the inner casing 28 extending below the outer housing sec 
tion 18 and into the interior of the pipe 12. Inner casing 
28 is held within the outer housing section 18 by means 
of a split retainer ring 32 engaging the top of ?ange por 
tion 30 and received within the groove 26, a ?uid tight 
seal being effected by means of a sealing O-ring 34 dis 
posed and compressed between the lower extremity of 
?ange portion 30 of casing 28 and the shoulder 24 of 
housing section 18 when the casing 28 is forced down 
wardly for emplacement of the ‘retainer ring 32. 

The inner casing 28 is ‘closed at its lower extremity by 
a bottom wall 36 from which depend a pair of spaced 
cars 38 and 40 (see Fig. 2). Pivotally mounted by means 
of a pin 42 extending between the ears 38 and 40 is a 
device generally designated 44 and including a block 46 
between the ears 38 and 40 and receiving the pin 42, 
?uid ?ow responsive structure in the nature of a paddle 
48 secured to the block 46 as by a screw 50 and de 
pending below the block 46 for imposition thereagainst 
of ?uid ?owing in the pipe 12, and an upstanding metallic 
element 52 suitably secured to the block 42 and normally 
extending up alongside a lower portion of the inner casing 
28 which is preferably-exteriorly ?attened as at 54. The 
device 46 is so proportioned that the weight of the paddle 
structure 48 will normally maintain the upstanding metal 
ilic element 52 against the ?attened surface 54 of casing 
.28. However, when ?uid is ?owing within the pipe 12 
in the direction indicated by the arrows 56 with su?icient 
force, the ‘paddle 48 will swing in a clockwise direction 
as shown in Fig. 1 to move the element 52 away from 
the surface 54. It may be noted that the structure 48 
is preferably L-shaped and includes an upper leg 58 
adapted to serve as a stop by engagement with the bottom 
wall 36 ofcasing 28 when the device 44 nas been swung 
through an arc su?icient to move the metallic element 52 
away from the surface 54 of casing 28 by a predeter 
mined ‘distance. 
As will hereinafter become more apparent, it is essen 

tial to the principles of the invention that at least a por 
tion of the element 52 as at 60 be of magnetically oper 
able material and that at least a portion 62 of the ‘casing 
128 which is adjacently opposite the portion 60 of element 
52 must be'formed of nonmagnetic material. In the il 
lustrated embodiment, the portion 60 of element 52, or 
.for‘that matter'the entire element 52, will be understood 
to be formed of iron or the like, while the portion 62 
of casingt28, or ‘for that matter the entire casing 28, will 
be understood to be formed of brass, which-is nonmag 
netic. In ‘other suitable constructions, the casing might 
be of aluminum or plastic materials, for instance. 
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Within the casing 28 there is an elongated, upright, 
hollow chamber 64 within which is received an elongated 
member 66 that is pivoted ‘adjacent its upper end by a 
pin as at 68. As‘illustrated, the member 66 may include 
a .late'r'allyi'turneid leg 70 to which a‘magnet 72, of prefer 
ablypermanent magnetic characteristics, is secured by 
‘means of a bolt 74, nut 76 and underlying washer 78. The 
member 66 itself is preferably formed of nonmagnetic 
material and is so proportioned that with the casing 28 
disposed substantially vertically, the member 66 will hang 

V downwardly in a position spacing the magnet 72 from the 
portion 62 of casing 28 (note that in Fig. 1 the member 
66 and magnet 72 are shown in an operative position 
swung away from the mentioned position which they 
would normally assume under the in?uence of gravity 
alone). An adjustment screw 80 may be mounted upon 
the member 66 for controlling ‘the spacing of'the magnet 
7,2'fromthe, nonmagnetic portion 162' of casing 28 when 
the member 66 and magnet72 are in their gravity condi 
tioned position. ‘ h 1 ' 

The strength of the magnet 72, ‘the spacing of the mag 
net 72 from the nonmagnetic wall portion 62 of casing 
28 under the in?uence of gravity alone, the thickness of 
the casing 28 at the zone of the wall portion 62 thereof, 
and the mass of the magnetic portion 60 of element 52 
forming a part of device 44, are so proportioned that, 
when the element 52 is in its gravity conditioned position 
against the ?attened surface 54 of casing 28, the forces of 
attraction between the magnet 72 and the magnetic por 
tion 60 of element 52 will exert a pull upon the magnet 
72 su?icient to swing the same and the member 66 to the 
position illustrated in Fig. 1 in which the magnet 72 is 
against the side of chamber 64 adjacent the nonmagnetic 
wall 62 of casing 28. They are also so proportioned 
that, when the device 44 is swung under the in?uence of 
?uid ?ow against the paddle 48 to move the element 52 
away from the surface 54, the force of attraction between 
magnet 72 and magnetic element portion 60 will become 
insu?icient to maintain the magnet 72 and the member 
66 in the swung or operated position illustrated in Fig. l, 
and the magnet 72 and member 66 will swingclockwise, 
as shown in Fig. 1, away from the casing wall portion 62 
.to a position spacing the magnet 72 from the latter, such 
action occurring after the forces of gravity acting upon 
the magnet 72 and member 66 exceed the magnetic forces 
of attraction between the magnet 72 and the magnetic 
portion 60 of element 52. 

Thus, it will be clear that the member 66 is swung 
about its pivot 68 to and from an operative position at 
which it magnetically cooperates with the element '52 de 
pending upon the positioning of the element 52 relative 
to the casing 28, which in turn is determined by the 
magnitude of the ?ow of ?uid within the pipe 12 and 
the forces thereby imposed upon the paddle 48. 

_ Such action of the member 66 is utilized for switching 
purposes by means of an electrical switching assembly 
generally designated 82, which may be a switch of the 
type currently available on the market under the designa 
tion “Microswitch” and which has a reciprocable actu 
ating plunger element 84 and internal contact structure 
,(not illustrated in detail, since it forms no part of the 
inventive concepts of the present invention). The switch 
-82 is mounted within the chamber 64 as by screws 86 and 
is provided with a number of terminals 88 in which cor 
responding wires 90 are attached. A male connecting 
plug assembly 92, having a number of pins 94 to which the 
wires 90 are secured in conventional fashion, is mounted 
at the top of the inner casing 28 by any suitable means 
such as an insulating plug 96 secured within the chamber 
‘64 by a set screw 98. _ Obviously, the pins 94 are adapted 
to receive corresponding parts of a female connector plug 
(not shown), which in turn is adapted for coupling with 
connections leading to an external circuit to be con 
trolled by the operation of the switch 82. To complete 
the explpsionproofand- weatherproof insulation. of- the 
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4 
apparatus 10, it is desirable to provide a cap-like, upper 
housing section 100 which may be releasably secured to 
the lower housing section 18 as by bolts 102. The upper 
housing section 100 is preferably provided with a cavity 
104 for accommodating a female plug (not shown), con 
nectible to the pins 94 of plug 92, with a threaded open 
ing 106 communicating with the top of cavity 104 being 
provided for egress of electrical connecting conduit and 
the securement of same to the apparatus 10 in explosion 
proof fashion. 

Obviously, the internal contact structure of the 
switch 82 may ‘be chosen either to open or close the elec 
trical circuit lbeing controlled responsive to inward re 
ciprocation of the plunger element 84 of switch 82. The 
switch 82 is so positioned within the casing 28 that such 
plunger element 84 will be shifted by a switch actuating 
element each time the member 66 swings from its gravity 
conditioned position to its magnetically operated posi 
tion. It may also be noted that, if desired, the perma 
nent magnet could be mounted on the element 52 of de 
vice 54 with the members 66 including either another 
permanent magnet 72 or simply a piece of magnetically 
attracta‘ble metal adjacent the nonmagnetic Wall zone 62 
of casing 28. _ 

Reference may next be made to the modi?ed embodi 
ment of the invention illustrated in Figs. 5-8 inclusive. 
In this form of the invention, the switching apparatus is 
generally designated by the numeral 200. Apparatus 
200 includes a cylindrical block 202 provided with an 
upright cylinder chamber 204 therewithin having a lower 
portion of enlarged diameter as at 206 presenting a down 
wardly facing shoulder 208. The bottom of chamber 204 
is closed by a plate 210 secured to the block by ‘bolts or 
the like 212, and by a sealing O-ring 214 received With 
in an upwardly facing annular groove 216 of the plate 
210. 
A pair of openings 218 (Fig. 7) and 220 (Fig. 8) 

communicate with the ‘interior of the cylinder chamber 
204 from the exterior of the block 202, the opening 218 
entering the chamber 204 adjacent the bottom of the en 
larged portion 206 thereof just above the plate 210, 
While the opening 220 enters the enlarged cylindrical 
portion 206 adjacent the top thereof and just below the 
downwardly facing shoulder 208. 
A coupling 222 is provided on the block 202 in com 

municating relationship to the cylinder opening 218 for 
receiving a conduit 224 adapted for coupling with one 
?uid pressure source (not shown), and the block 202 is 
provided with a second coupling 226 communicating 
with the cylinder opening 220 and receiving a conduit 
228 adapted for coupling with a second ?uid pressure 
source. As will later become apparent, the embodiment 
of apparatus 200 is adapted for response to di?erentials 
of ?uid pressure derived from virtually any types of 
sources thereof; however, in order to illustrate the utility 
of the apparatus 200 by reference to a particular appli 
cation thereof, it may be imderstood that the conduit 224 
would be couplable to an upstream port of a ?uid carry 
ing pipe (not shown) which is separated from a down 
stream port thereof coupled with the conduit 228 by 
means of a ba??e or the like (not shown) within the pipe 
to create a differential pressure corresponding to the ?uid 
?ow within the pipe. I ' 

Mounted for vertical reciprocation within the enlarged 
portion 206 of cylinder chamber 204 is a piston 230 hav 
ing an intermediate, outwardly extending, annular ?ange 
232 which slidably engages the walls of cylinder portion 
206, the piston being undercut beneath the ?ange 232 as 
at 235 to present a space 236 for entry of ?uid from the 
opening 218 into the chamber portion 206 below the 
?ange 232. As will be clear from Fig. 8, ?uid from open 
ing 220 enters the cylinder. chamber portion 206 above 

. the ?ange 232 so that the ?uidpressures from openings 
‘ 218 and 220 act oppositely against the flange 232 of 

75 piston 230. Obviously, when thepressure of ?uid from 
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opening 218 exceeds the pressure of ?uid from opening 
220, the piston 230 will tend to move upwardly within the 
chamber 204 and vice versa. A firusto-conical spring 234 
is provided within the chamber portion 206 and bears op 
positely against the downwardly facing shoulder 208 of 
block 202 and the upper surface of ?ange 232 of piston 
230. The spring 234 is chosen so that a predetermined 
differential of pressure between the ?uids coupled with 
the cylinder chamber 204 between openings 218 and 220 
will be required before the resistance of spring 234 is 
overcome and the piston 230 moved upwardly by some 
predetermined amount within the chamber 204. 

Carried atop the piston 230 and secured thereto by fas~ 
tening means generally designated 236 is a permanent 
magnet 238. The upper extremity of the chamber 204 is 
closed by a wall portion 240 of block 202 which is of non 
magnetic material, such as brass, a normal construction 
‘being to form the entire block 202 of such nonmagnetic 
material. 
A bracket 242 secured atop the block 202 in any suit 

able fashion, pivotally carries a device generally desig 
nated 244 by means of a pivot pin 246, the embodiment 
illustrated utilizing a device 244 which is J-shaped and 
formed to include a leg 248 directly above the nonmag 
netic wall portion 240 of block 202. At least such leg 
248 or a substantial portion thereof directly above the 
wall portion 240 must be formed of magnetically attract 
able material, as illustrated, or of material which is itself 
magnetized. A second bracket 250 secured atop block 
202 ‘supports the upper end of a coil spring 252 which 
is connected at its lower extremity to the device 244 for 
normally swinging the device 244 to a position spacing 
the leg 248 thereof above the wall portion 240 of block 
202. Bracket 250 also carries in any suitable fashion, 
an electrical switch 254, which may be of the “Micro 
switch” variety having a depending, reciprocah-le actuat 
ing plunger element 256 normally engaging an upwardly 
facing surface 258 of device 244. 
The strength of the permanent magnet 238, the spac 

ing of the latter from the magnetically operable leg 
member 248, and the mass of the latter are so chosen 
that when the piston 230 is in its normal or unactuated 
position, as illustrated in Fig. 7, the device 244 wili re 
main biased upwardly under the in?uence of the spring 
252 to the position illustrated in Fig. 7 wherein the mag 
netically operable leg member 248 of device 244 is spaced 
from the wall portion 240 of block 202. Such parameters 
are also chosen, however, so that, when the piston 230 is 
reciprocated upwardly a predetermined distance against 
the force of spring ‘234, the magnetic attraction between 
the magnet 238 and the member 248 will exceed the up 
wardly biasing force of the spring 252 on the device 244 
and the device 244 will be swung downwardly about its 
pivot 246 until the leg member 248 is engaging the up 
per surface of block 202 above the wall portion 240 
thereof. This swinging of the device 244, of course, re 
ciprocates the plunger element 256 to operate the switch 
254. Manifestly, as soon as the exertion of pressure dif 
ferential of the ?uid from opening 218 over that from 
opening 220 decreases to a point where the spring 234 
reciprocates the piston and magnet 238 downwardly a 
sufficient distance, the upwardly biasing force of the 
spring 252 will overcome the forces of magnetic attraction 
between the magnet 238 and the member 248 and the de 
vice 244 will swing upwardly to the position illustrated 
in Fig. 7. It will rbe clear, therefore, that the pressure 
differential of the ?uids from openings 218 and ‘220 con 
trol the reciprocation of the piston 230 and magnet 238 
and thereby the positioning of the device 244 which in 
turn controls the reciprocation of the switch actuating 
plunger element 256. 

Suitable lead wires 260 connected with the switch 254 
pass downwardly through an L—shaped passage 262 in 
the block 202, suitable packing preferably being pro 
vided as at 264. A horizontal stretch 266 of the passage 
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6 
262 is suitably threaded for receiving in explosion proof 
fashion a coupling 268 for an electrical conduit 270 
which houses the wires 260 as they proceed to a point of 
connection with an external circuit. 
An upper portion of the block 202 is cylindrical and 

is threaded as at 272 to receive an internally threaded, 
explosion proof cap 274 that covers and encloses the 
switch 254, the device 244 and the associated mechanism. 

It will now be apparent that the principles and struc 
ture contemplated by the invention are ideally adapted 
for achieving all of the above-mentioned and other worth 
while objects. It will also be understood, however, that 
a number of modi?cations or changes could be made 
from the exact structure shown and described for illus 
trative purposes without departing from the true spirit 
and intention of the invention. Accordingly, the invention 
should be deemed limited only by the scope of the claims 
that follow. 
Having thus described the invention, what is claimed 

as new and desired to be secured by Letters Patent is: 
1. Fluid ?ow controlled, electrical switching apparatus 

adapted for installation upon a ?uid carrying main pro 
vided with a hole in a wall thereof, said apparatus com 
prising: a hollow, sealed housing of which a substantial 
portion is adapted to extend through the hole of the main 
and into the latter, at least a part of said portion being 
of non-magnetic material; means for mounting the hous 
ing on the main in closing relationship to the hole with 
said portion of the housing within the main; an electrical 
switch mounted within the housing and provided with a 
shiftable actuating element; means for making electrical 
connections with the switch and providing coupling there 
to from externally of the housing and the main; a member 
shiftably mounted within the housing for movement to 
and away from an actuating position whereat the member 
shifts the element for actuating the switch, the member 
being yieldably biased away from said actuating position; 
a permanent magnet mounted on the member and disposed 
generally adjacent said part of said housing portion; a 
device of magnetically attractable material shiftably 
mounted on said housing portion externally of the latter 
and internally of the main for movement to and away 
from an operative position disposed proximate said part 
of the housing portion externally thereof and oppositely 
to the magnet; structure shiftably mounted on said hous 
ing portion externally of the latter and internally of the 
main and adapted for movement away from a normal 
position under the in?uence of ?ow of ?uid within the 
main; and means operably coupling the structure with the 
device for shifting of the device toward said operative 
position thereof as the structure is moved away from said 
normal position thereof, the structure being yieldably 
biased toward said normal position thereof. 

2. In apparatus as set forth in claim 1, wherein said 
member, device and structure are mounted for swinging 
movement about substantially parallel axes. 

3. In apparatus as set forth in claim 2, wherein said 
structure comprises a paddle adapted to extend across a 
part of the internal, transverse cross-section of the main 
and to be displaced away from said normal position there 
of under the force of ?ow of ?uid thereagainst. 
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