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1 Claim. (Cl. 200-83) 

My invention relates generally to controls for iluid 
pressure systems and more particularly to a control sys 
tem for power operated fluid pumps. 
More speciñcally, my invention is in the nature of a 

control mechanism for terminating the operation of a 
iluid pump when the normal ñow of fluid through the 
pump is interrupted. Such interruption may be the result 
of any one of a number of conditions, such as, for in 
stance, a deficiency of the fluid at the source, obstructions 
occurring in the system, or the accidental or intentional 
shutting od of the flow at the outlet end of the system. 
It is known that arrangements utilizing pressure operated 
switches broadly are old in the art. Such arrangements 
have included pressure operated mechanisms interposed 
between the pump and the tluid outlet of the system and 
have been dependent upon an unusual rise or drop in 
pressure to terminate the pumping action. The above 
described arrangement usually requires a relatively costly 
and elaborate installation, which at best, does not meet 
every contingency which may occur in various fluid pres 
sure systems. An important object of my invention is, 
therefore, the provision of a fluid pressure system having 
control mechanism which is in free communication with 
the negative pressure inlet side of a pump whereby to 
terminate operation of the pump immediately upon loss 
of said negative pressure. 

Another important object of my invention is the pro~ 
vision of control mechanisms for iluid pressure systems 
as set forth, utilizing a single control device for initiating 
operation of pressure generating means and for auto 
matically terminating the operation thereof upon interrup 
tion of the flow of ñuid through the system. 
Another object of my invention is the provision of con 
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trol mechanism as set forth which is relatively simple and ` 
inexpensive to manufacture, which may be quickly and 
easily installed in an existing fluid pressure system, which 
is efñcient in operation, and which is rugged in construc 
tion and durable in use. 
The above and still further highly important objects 

and advantages of my invention will become apparent 
from the following detailed specification, appended claim 
and attached drawings. 

Referring to the drawings, which illustrate the inven 
tion and in which like characters indicate like parts 
throughout the several views: 

Fig. l is a fragmentary view in side elevation of a fluid 
pressure system and control means therefor incorporating 
my invention, some parts being broken away and some 
parts being shown in section; 

Fig. 2 -is a vertical section taken substantially on the 
line 2-2 of Fig. l; 

Fig. 3 is a view partly in plan and partly in horizontal 
section taken substantially on the line 3--3 of Fig. l on 
a reduced scale; 

Fig. 4 is a wiring diagram; 
Fig. 5 is a fragmentary view in front elevation of the 

control switch housing of my invention; 
Fig. 6 is a View partly in side elevation and partly 
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diagrammatic of a modilied form of the invention, some 
parts being broken away and some parts being shown in 
section; and 

Fig. 7 is a fragmentary View corresponding to a portion 
of Fig. l showing a still further modiñed form of con 
trol mechanism of my invention. 

Referring with greater detail to the drawings and more 
particularly to the preferred embodiment of the invention 
illustrated in Figs. 1 to 5 inclusive, a ñuid pressure system 
1s illustrated as comprising a ñuid pressure pump l 
coupled at its inlet 2 to conduit means 3 and at its outlet 
or delivery end 4 to a delivery conduit 5. The conduit 
means 3 comprises conduit pipes or conduits 6 and 7 
connected by a fitting 8 and an intake screen or the like 
9 which is adapted to be submerged in liquid to be dis 
placed. The delivery conduit 5 may be assumed to eX 
tend to the desired point of delivery and may if desired 
be provided at or adjacent its delivery end with suitable 
nozzle or valve means not shown. The pump 1 is con 
ventlonal in nature and is preferably of the constant de~ 
livery type incorporating an impeller rotor not shown, but 
which may be assumed to be mounted on a shaft 1l) that 
1s coupled to the shaft of an electric motor 11. The im 
peller shaft 10 on the pump 1 is normally driven by the 
motor 11 in a direction under which the delivery outlet 
4 1s under a positive pressure greater than that of the 
surrounding atmosphere. By the same token the inlet 2 
of the pump 1 and the conduit means 3 connected thereto 
1s placed under a sub-atmospheric or negative pressure. 
These conditions are normal with conventional fluid pres 
sure systems. 

My novel control mechanism for the fluid pressure sys 
tem above described comprises a two-position switch 12 
lnterposed in an electric circuit for the motor 11, a pres 
sure responsive element 13 and operating connections 
therebetween and the switch 12. The pressure responsive 
element 13 is in the nature of a relatively thin flexible 
dlaphragrn 14 which cooperates with an open-topped cup 
shaped member 15 to define a chamber 16. The pe 
rlpheral edge portion of the diaphragm 14 is interposed 
between a circumferentially extended ñange 17 integrally 
formed with the member 15 and a similar íiange 18 of 
a downwardly opening cup-shaped member 19 similar to 
the member 15 and disposed in over-lying relationship 
thereto. The marginal edge portion of the diaphragm 
14_1s clamped between the flanges 17 and 18 by a plu 
ralrty of circumferentially spaced nut-equipped clamping 
screws or the like 20. The member 15 is provided at its 
central portion with a tubular boss 21 having a central 
opening 22 aligned with an opening 23 in the member 15. 
The opening 22 adjacent the lower end of the boss 21 is 
screw threaded to receive the upper screw thread end of 
a p1pe nipple 24 that has its lower end screw threaded into 
the ñtting 8, whereby the chamber 16 is in free com 
munication with the negative pressure inlet 2 of the pump 
1 through the conduit element 6. 
_ The switch 12 includes a body 25 preferably made from 
insulating material such as synthetic resin or the like 
suitably mounted in a housing member 26 that is screwed 
or otherwise mounted on a base member 27 as indicated 
at 28. The base member 27 rests upon the inverted cup 
shaped member 19 and is anchored thereto by screws or 
the like 29. The switch 12 is preferably of the double 
contact type having a pair of laterally spaced contact 
elements 30 and 31 one each connected to an opposite 
side of a two wire power line 32 by means of leads 33 
and 34 respectively, see particularly Fig. 4. Another 
pair of spaced contact elements 35 and 36 are connected 
-to the motor 11 by means of respective leads 37 and 38. 
The contact elements are rigidly secured in the conven 
tional rnanner to the switch body 25, and are adapted to 
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be engaged by connector bars 39 and 40, the former of 
which overlies the contact elements 30 and 35 and which 
is movable into and ,out of circuit closingengagement 
therewith, andthe latter of which overlies the contact 
elements 31 and 36 and which is movable into'and out 
of circuit closing engagement therewith. Obviously, the 
connector bars 39 and 40 are made from metal having 
relatively high electrical conducting qualities such as 
copper or brass. The connector bars 39 and 40 are 
yieldingly biased toward engagement with their respec 
tive contact elements by relatively light coil compression 
springs 41 and 42 and are supported intermediate their 
ends by a pusher plate or the like 43 which is preferably 
made from insulating material such as hard rubber, syn 
thetic resin or'the like. The ,pusher plate 43 is guided 
for vertical movements in a pair of opposed channels 44 
in the switch body 25, and .rests upon Vthe intermediate 
portion of a manually operated lever 45 which is loosely 
hinged as indicated at its rear end 4-6 to a bracket 47 
rigidly secured to the base member 27, see Figs. 2 and 3. 
The front end of the lever 45 projects outwardly through 
an L-shaped opening 4S in the switch housing 26 within 
easy reach of the operator, see Figs. l, 3 and 5. 
The above mentioned connections between the switch 

12 and the pressure responsive element 13 includes the 
operating lever 45 and a rigid link in'the naturerof a post 
49 that is rigidly secured at its lower end to the diaphragm 
14 by a washer-equipped machine screw or the like Sli 
and which at its upper end is provided with a headed 
retaining pin or screw 51 that extends downwardly 
through an aperture 52 in the lever 45 and into the upper 
end of the post 49. As shown in Figs. l and 2, the post 
49 extends upwardly through aligned apertures 53 and 
54 in the central portions of the member 19 and the switch 
housing base member 27. A coil compression spring 55 
is interposed between ̀ the base'member 27 and the operat 
ing lever 45 and encompasses the post 49 therebetween. 
rl`he spring 55 is of a size and weight to overcome the 
pressure of the relatively light springs 41 and 42, so that 
normally the switch 12 is in a switch open position. 

ln use, the pump driving motor 11 is energized by man 
ually depressing the level 45'against yielding bias of the 
spring 55 to permit the springs 41 and 42 to move the 
bars 39 and d@ downwardly into circuit closing engage 
ment with their respective contact elements. With ref 
erence to Fig. 5, it will be seen that the L-s'haped opening 
48 deñnes a stop shoulder 48’. The aligned apertures 
53 and 54 are suñîciently large, and the diaphragm '14 
suñ‘iciently flexible to permit the lever 45 to >be moved 
laterally into engagement with the stop shoulder 48’. 
The yielding bias of the spring 55 is lsu't‘ticient to friction 
ally maintain the lever 45 against the stop shoulder 48’ as 
long as the chamber 16 is maintained at atmospheric 
pressure. As kiluid is drawn into the pump 1 from the 
intake member 9 and forced outwardly through the de 
livery conduit 5, a sub-atmospheric or negative pressure 
is set up in the chamber 16 suliicient to maintain the 
diaphragm 14 and the parts carried thereby in a switch 
closed position as indicated by dotted lines in Fig. 2. 
Immediately upon achievement of sub-atmospheric or 
negative pressure within the chamber 16, the lever 45 will 
be pulled downwardly by the diaphragm 14 away from 
engagement thereof from the stop shoulder 48’ where 
upon said lever 45 willassume ̀its normal position at one 
side of the stop shoulder 48’ and within the vertical leg 
48” of the opening 43 and as indicated in Figs. l and 3. 
ln other words, the operator may come as desired, initiate 
operation of the motor 11 by manually holding the lever 
45 in a depressed position until negative pressure is formed 
within the chamber 16, or he might move the lever 45 
downwardly and laterally into engagement with-the'stop 
nshoulder d8’ and release the same, thus enabling the op 
erator to be engaged in other activity during the rela 
tively short time needed for negative pressure to be built 
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4 
up within-the chamber ’16. As long as there is a normal 
flow of fluid through the pump 1, a negative pressure will 
be present within the chamber 15 and the switch 12 will 
remain closed until the lever 45 is manually raised against 
said negative pressure to move the switch 12 to its open 
position. In the event that the supply of ñuid at the in 
take end 9 becomes exhausted, air will be drawn into 
the intake conduit 3 in suñ‘icient quantity to cause a loss 
of the negative pressure within the chamber 16 thus per 
mitting the spring 55 to open the switch 12 and de 
energize the motor 11 and terminate operating of the 
pump 1i Similarly, if the ilow of ñuid through the sys 
tem is cut off at the outlet end of the delivery conduit 5, 
either due to the shutting on”` of a valve by the operator or 
due to accumulation of foreign matter in the delivery con 
duit, the negative pressure at the inlet side of the pump 
will be automatically reduced and the switch 12 will open. 
Moreover, if for any reason the pump itself should fail 
to‘draw properly, noV negative-pressure will occur at the 
intake side of the pump and the switch will move to its 
switch open position as soon as the operator releases 
initial starting pressure on the lever 45. From the above 
it should be obvious that the pump and motor may be 
shut oil” by the operator at the delivery end of the delivery 
conduit 5 even though said delivery end is a substantial 
distance away from the pump, simply by manually shut 
ting oli the flow of water at the delivery end. The motor 
and pump will remain inoperative until the lever 45 1s 
again manually depressed. _ 

In the modified arrangement illustrated in Fig. 6, a 
pump 1’ is shown as being provided with an inlet 2’ and 
an outlet 4', the former of which is coupled to conduit 
means 3’ by means of a pipe 6' and a fitting S', and the 
latter of which is connected to a delivery conduit 5', all 
in the manner of the structure of the Figs. l to 5 inclusive. 
The pump 1’ is driven by a conventional internal corn 
bustion engine 5o having a combustion chamber 57 into 
one wall of which is screw threaded a conventional spark 
plug 53. Control mechanism *for the fluid pressure pump 
î.’ comprises a pressure responsive element in the nature 
of a diaphragm 1d’ >mounted between a pair of opposed 
cooperating cup-shaped members 15’ and 19', the former 
of which is coupled to the fitting 3’ by a nipple or the 
like 24’. A two-position switch 59 comprises a relatively 
stationary Contact element el? and a movable contact 
element 6l. that is mounted on a resilient metallic arm 
62 anchored to a mounting plate 63 as indicated at 6d. 
The mounting plate 3 is carried by a switch housing 
member 26’ that is rigidly secured to a base member 
27’ suitably anchored to the cup-shaped member 19’. 
The arm 62 is yieldingly biased in a direction to main 
tain the contact elements 6b and 61 in a spaced apart 
relationship, and is movable in a direction to close an 
electric circuit through said Contact elements by a plunger 
rod or the like 65 mounted on a lever d5’. The lever 
45' is coupled to the diaphragm 1d' by a rigid link or 
post 49’ and is yieldingly biased toward engagement of 
the plunger 65 with the resilient switch arm 62 by a 
coil compression spring 55" interposed between the lever 
45' and the base member 27’. it should be noted that 
the elements bearing prime marks in Fig. 6 are identical 
to corresponding'elements in Figs. l to 5 inclusive bearing 
lthe same reference characters without the prime marks. 
ln this form of the invention, the contact element 6€) is 
connected intermediate the ends of a power lead 65 that 
is »shown as being connected at one end to the spark plug 
58 and whichV may be assumed to be connected at its 
other end to a spark coil or similar ignition system. The 
spark plug 58 is grounded through the internal combus 
tion engine 36 in the usual manner and as indicated at 67. 
The switch arm 62 is grounded through a lead 63 and the 
engine 56. » . 

Operation of the engine 56 may be initiated only if the 
switch Contact elements 6l) and 61 are in a spaced apart 
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switch open relationship. Thus the lever 45’ must be 
manually depressed and held in a depressed switch open 
position until the engine S6 is in operation for a suf 
lieient time to cause negative pressure to be built up in 
the chamber defined by the diaphragm 14’ and the 
cup-shaped member 1S’. Thereafter, if for any reason 
a loss of negative pressure occurs in the intake side of 
the system, the spring 55 will be permitted to move the 
contact element 61 into switch closing engagement with 
its cooperating contact element 60 thereby shunting the 
circuit to the spark plug 58 and causing the engine S6 
to stop. ' 

ln the modified arrangement illustrated in Fig. 7, parts 
corresponding to similar parts in Figs. 1 to 5 inclusive 
carry identical reference characteristics with the exponent 
a added. This form of the invention illustrates a remote 
control arrangement for causing the lever 45a to be 
depressed to move a switch, not shown, to a motor oper 
ative position. Suitably mounted to the base member 
27a is a solenoid coil 69 having mounted therein a plunger 
70 which extends through a suitable aperture in the 
lever 45a and which is provided at its upper end with 
a head 71 adapted to rest upon the upper surface of the 
lever 45a. The solenoid coil 69 is interposed in an elec 
trical circuit comprising a lead wire 72 that is connected 
at its opposite ends to a source of electrical potential 
such as a pair of power Wires 73 and 74. A normally 
open momentary contact push button switch 75 is inter 
posed in the lead wire 72 for the purpose of energizing 
the solenoid 69. With this arrangement, the operator 
may be stationed remote from the system and by merely 
closing the switch 75 will cause the solenoid 69 to be 
energized to depress the lever 45a in the same manner that 
vthe lever is depressed manually in the structure of Figs. 1 
to 6 inclusive. This arrangement is preferably used in 
connection with a switch, not shown, but which may be 
assumed to be similar to the switch 12 of Figs. 1 to 5 
inclusive. 
While I have shown and described a commercial form 

of my novel fluid pressure system and control means, it 
will be understood that the same is capable of modiñca 
tion without departure from the spirit and scope of the 
invention as defined in the claim. 
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What I claim is: 
1n a tluid-pressure-operated control switch, structure 

defining a chamber adapted to be connected in com 
munication with a source of tluid under negative pressure, 
said chamber being defined in part by a pressure respon 
sive movable element, a housing mounted on said struc 
ture, said housing having an opening in one Wall thereof, 
said opening having an offset portion adjacent one end 
thereof, means operatively coupling said movable element 
to said switch and including a manually operable member 
extending outwardly through said opening in the housing 
wall and a rigid link anchored at one end to said movable 
element and connected at its other end to said manually 
operable member, yielding means urging said movable 
element and coupling means in a direction to open said 
switch, said movable element being operative responsive 
to negative pressure in said chamber to close said switch 
against bias of said yielding means, said manually oper 
able member being manually movable into the offset 
portion of said opening whereby to engage the housing 
wall deíining said offset portion of the opening to hold 
said switch in a switch closed position in the absence of 
negative pressure in said chamber, generation of negative 
pressure in said chamber causing said manually operable 
member to be disengaged from the housing wall in the 
offset portion of said opening and moved laterally away 
from said oiîset portion of the opening. 
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