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ABSTRACT OF THE DISCLOSURE 

A mechanism for holding the suction valve of a pump 
open to stop discharge of ?uid from the pump while the 
pump continues to operate. Includes a solenoid-operated 
rod engageable with the valve disk. Solenoid controlled 
by a circuit which can be actuated only when pump is 
making a suction stroke. 

This invention relates to an improved mechanism for 
unloading the suction valve of a reciprocating pump. 
A pump of the type to which the invention is applicable 

includes one or more cylinders (commonly three) and re 
spective plungers mounted for reciprocable movement in 
the cylinders. The plungers are driven through individ 
ual crossheads and connecting rods and usually a com 
mon crankshaft. Each cylinder has a suction valve and 
a discharge valve, or two of each if the pump is double 
acting. Reference can be made to Redman Patent No. 
2,519,501 for an exemplary showing of such a pump, 
altough it is apparent my invention is not limited to use 
with a pump of this speci?c construction. 
On occasion it may be necessary to stop discharge of 

?uid from the pump while keeping the pump in operation 
and maintaining flow through the cylinders. The simplest 
way of accomplishing this is with a valve-controlled by 
pass connected between the discharge and suction sides 
of the pump. A by-pass has disadvantages that consider 
able time is taken to change the valve settings (about 15 
seconds minimum), and there is a loss of discharge pres 
sure. To overcome these di?iculties, it is known to equip 
the pump with an unloading mechanism which holds the 
suction valve open as long as ?ow is to be stopped. Thus 
?uid merely flows in and out the cylinder through the 
suction valve. The discharge valve remains closed, and 
there is no loss of pressure therebeyond. As explained 
hereinafter, an unloading mechanism must act quickly 
and at the proper time in the pumping cycle. Previous 
unloading mechanisms with which ‘I am familiar have 
been unduly complicated to achieve the necessary speed 
and synchronization. 
An object of my invention is to provide an improved 

and simpli?ed unloading mechanism which operates 
quickly and in proper synchronism with the pump. 
A more speci?c object is to provide an improved un 

loading mechanism which is actuated electrically through 
a proximity switch on the pump drive and includes a 
solenoid-operated rod for holding the suction valve open. 

In the drawing: 
FIGURE 1 is a longitudinal sectional view of a por 

tion of a pump equipped with my unloading mechanism; 
and 
FIGURE 2 is a schematic wiring diagram of the pre 

ferred electric circuit embodied in the mechanism. 
FIGURE 1 shows a portion of a pump which includes 

a cylinder 10, a plunger 12 mounted for reciprocable 
movement in the cylinder, and a stut?ng box 13 sur 
rounding the plunger where it enters the cylinder. The 
plunger is connected to a suitable drive, the crosshead 
of which is shown diagrammatically at 14 in FIGURE 2. 
The cylinder carries a suction valve pot 15, a discharge 
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valve pot 16, and a cylinder head 17. The valve pots have 
chambers which communicate with the usual suction and 
discharge manifolds. The suction valve includes a seat 
18 ?xed within the pot 15 and a cooperating disk 19. A 
spring 20 bears against disk 19 and against a bumper 21 
integral with the cylinder head 17 and thus urges the 
disk to its seated or closed position. The discharge valve 
can be constructed similarly; hence I have not enumerated 
the individual parts. Since pumps of this construction or 
equivalent are well known, no more detailed description 
is deemed necessary. 
The suction valve pot 15 carries an unloading mech~ 

anism 25 constructed in accordance with my invention. 
The mechanism comprises a bracket 26 ?xed to the bot 
tom of the valve pot, and solenoid 27 ?xed to the bracket, 
and a vertically movable lifter rod 28 attached to the 
armature of the solenoid. I ?t a bushing 29 in the bot 
tom of the valve pot. Rod 28 extends through the bush 
ing to the proximity of the valve disk 19. The rod is 
slidable within the bushing, with O-rings 30 providing 
a seal. When solenoid 27 is energized, the rod moves up 
wardly into engagement with the valve disk and holds 
the valve open against the action of spring 20. Otherwise 
the rod clears the disk and allows it to open and close 
normally. 

During a suction stroke of the pump plunger 12 travels 
toward the left, as viewed in FIGURE 1. The suction 
valve is open and the discharge valve closed. During a 
discharge stroke, the plunger travels toward the right and 
the position of the valves normally is reversed. The crank 
shaft of the pump turns a half revolution during each 
stroke. Operation of the unloading mechanism must be 
synchronized with plunger movement so that rod 28 
engages or releases the valve disk while the plunger is 
making a suction stroke. The rod must move with su?‘i 
cient speed that it completes its motion before the plunger 
completes its suction stroke. Otherwise the full discharge 
pressure of the pump would be on the disk at the time 
the rod is operating. My unloading mechanism includes a 
circuit for automatically synchronizing its operation in 
this manner. FIGURE 2 shows my preferred circuit sche 
matically. In a multiple-cylinder pump I provide separate 
circuits for each cylinder, since the plungers make their 
suction strokes at different times. For double-acting 
pumps, I provide separate circuits for the suction valves 
at each end of the cylinder. 
My preferred circuit includes a master switch 32, a 

normally open proximity switch 33, and a solid-state 
ampli?er 34. The proximity switch and ampli?er per so 
are known devices available commercially, for example, 
the “Micro Switch” proximity switch and the “40 FL 1” 
ampli?er supplied by Honeywell, Inc. For descriptions, 
reference can be made to a printed publication by the 
supplier entitled “Data Sheet 2131b, Supplement to Cata 
log 85.” I connect the power input terminals of the am 
pli?er to lines 36 and 37 which are connected to a suit 
able power source. I connect the proximity switch to the 
control terminals of the ampli?er. The master switch 32 
has a “load” position, which it normally occupies, and 
an “unload” position. I mount the proximity switch 33 
adjacent the crosshead 14 (or some other reciprocating 
part) at the position the part occupies at the conclusion 
of a discharge stroke. The proximity switch closes mo 
mentarily at the end of each discharge stroke, but as long 
as the master switch 32 is in its “load” position, the cir 
cuit is not actuated, and the suction valve opens and 
closes in its usual sequence. 
The circuit components include three relays A, B and 

C. I connect the coil of relay A in series with the “unload” 
contact of the master switch 32 across lines 36 and 37. 
Relay A has three normally open contacts A1, A2 and A3. 
I connect the coil of relay B in series with contact A1 
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across the output terminals of ampli?er 34 .When I move 
the master switch 32 to its “unload” position, relay A is 
energized and sets up relay B through contact A1. The 
next time the proximity switch 33 closes, relay B is ener 
gized momentarily. Relay B has a double-throw, double 
pole contact B1. I connect the normally open poles of the 
contact B1, contact A2 and the coil of relay C in series 
across lines 36 and 37, whereby relay C is energized with 
relay B. Relay C has three normally open contacts C1, 
C2 and C3. When relay C is energized, it locks in through 
contacts C1 and A3 and thus remains energized even 
though relay B is energized only momentarily. I connect 
contact C2 in series with solenoid 27, whereby the sole 
noid is energized with relay C. 
When I return the master switch 32 to its “load” posi 

tion, relay A is deenergized. Usually the proximity switch 
33 is open at this time and relay B deenergized. I connect 
the normally closed poles of contact B1 in series with 
contact C1 and the coil of delay C, bypassing contact A3, 
whereby relay C remains energized even though both 
relays A and B now are deenergized. I connect contact 
C3 in parallel with contact A1, whereby relay B remains 
set up even though relay A is deenergized. The next time 
the proximity switch 33 closes to energize relay B, the 
normally closed poles of contact B1 open and break the 
current path through the coil of relay C. Thus the circuit 
returns to its normal deenergized state, the lifter rod 28 
releases the valve disk 19, and the pump resumes its nor 
mal operation. 
From the foregoing description, it is seen that my in 

vention affords a simple effective mechanism for unload~ 
ing the suction valve of a reciprocating pump. The cir 
cuit can be actuated only at the conclusion of a discharge 
stroke. Thus the lifter rod can engage or disengage the 
valve disk only while the ensuing suction stroke is taking 
place. The lifter rod does not force the suction valve 
open against the discharge pressure of the pump nor 
allow it to slam closed under this pressure. The action 
of the relays and solenoid is su?iciently rapid that the 
lifter rod moves fully into position before completion 
of a suction stroke. Although I require separate circuits 
for each cylinder, only a single master switch suf?ces. 

While I have shown and described only a single em 
bodiment of my invention, it is apparent that modi?ca 
tions may arise. Therefore, I do not wish to be limited 
to the disclosure set forth but only by the scope of the 
appended claims. 

I claim: 
1. In a reciprocating pump which includes a cylinder, 

a plunger mounted in said cylinder for reciprocable 
movement, drive means operatively connected with said 
plunger, and suction and discharge valves on said cylin 
der, said plunger having a suction stroke during which 
said suction valve is open and said discharge valve closed, 
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and a discharge stroke during which the position of said 
valves normally is reversed, the combination therewith 
of an improved unloading mechanism comprising a sole 
noid, means mounting said solenoid on said suction valve, 
a lifter rod operated by said solenoid, and an electric cir 
cuit connected to said solenoid for selectively energizing 
and deenergizing it to move said rod to a position in 
which it holds said suction valve open and a position in 
which it allows said suction valve to operate normally, 
said circuit including control means for permitting said 
solenoid to be changed between its energized and de 
energized states only when said plunger is making a suc 
tion stroke. 

2. A combination as de?ned in claim 1 in which said 
last-named means includes a switch operated by said 
drive means at the end of a discharge stroke of said 
plunger. 

3. A combination as de?ned in claim 2 in which said 
switch is a proximity switch mounted adjacent a recipro 
cating part of said drive means at the position the part 
occupies at the conclusion of a discharge stroke. 

4. A combination as de?ned in claim 1 in which said 
suction valve includes a. valve pot integral with said cylin 
der, a seat mounted in said pot, a disk engageable with 
said seat, and a spring urging said disk into engagement 
with said seat, said mounting means including a bracket 
?xed to the outside of said pot on which said solenoid is 
mounted, said rod extending into said pot and being en~ 
gageable with said disk to hold the disk out of engage 
ment with said seat against the action of said spring. 

5. A combination as de?ned in claim 1 in which said 
circuit includes a master switch having a “load” position 
in which said suction valve operates normally and an 
“unload” position in which said rod holds said suction 
valve open. 
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