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Th1s 1nvent10n relates to. pump control and it
ig'among the:objects of the:invention to: provide
mechanism “which ‘althotigh-:serisitive is rugged
and powerful.: : To thie aceomplishment of ‘the
foregoing and related ends; the invention, then,
comprises the features herelnafter fully descmbed

and. particularly. pointed out-in:the claims, the

following description and the -annexed. drawing
setting forth in detail certain illustrative embodi-

ments of the. invention, these: being indicative

however, of but a-few of the.various ways in

which the prmmple of the. 1nvent1on may be em-

ployed. Dol ;
In said annexed drawmg

Fig. 1. is a side elevational view, partly che-

matic, illustrating an embodiment cf the inven-
tion; and Figs..2 and 3-are enlarged side eleva-
tional and plan views respectwely of - detail of
the control lever system..-

In general, the 1nvent10n involves a welght-
equipped lever and trip system which is.respon-
sive to change in:the pump. supply or feed, such
‘change being of magnitude as-predetermined and

adjusted. for in any -desired instance, and the-
lever and trip.system serving to control tryn power.
driving the pump.: “Thus, as in the embodiment il-

lustrated, there is a -lever.- L, fulcrumed on a pivot
bar.or.bolt 2,-and operating a trip rod-3to con-

trol the power driving the pump, the lever in turn-

being controlled by the pressure in- the pump
feed line.
upper.or. full line. position as shown in Fig: 2, by

a plunger 4. which is seated on a diaphragm 5.-

The. diaphragm is of any suitable material, de-
pending upon the liquid being pumped, and it
may be of copper or.other metal, -or natural or
-synthetic rubber, etc. . The diaphragm is in com-

Normally;  the lever-is: supported. in-
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to the far end of the'lever and" adds 1ts thrust to
the upward movement -of the trip rod. 3 which
serves.to cut off the power driving the pump. A
buffer- or shock -absorber (2. of resilient material

may be provided:to. cushion the weight' W. The

rear end of the lever.may be formed by an éxten-
sion 13 of the end piece 1 to coact with the trip
rod 3, the latter being guided.in suitable bracket
means. 4. The trip rod operates the power cut-
off - 16, whose detail varies, depending upon the:
character of the driving power in ahy given in-
stance, whether current to an eleciric motor, cur-
rent to the ignition system .of an internal com-
bustion engine, or steam supply driving the pump,
etc. ‘For example, with the cut-off 16 controlling
the supply current to an electric motor I7 driving
the rotary pump 18, having a supply line 19 and
discharge 20, the cut-off may be'a switch of any
usual or preferred detail, and it may be operated
by trip rod 3 through a lever 22 fulcrumed at 23,
and having connections 24, 25 and 26, the latter
element being a latch pivoted at 21 on member
28 which forms an extension handle and together
with the member 25 is pivoted at 29 on a suifable
support bracket.  'The two members 25 and 28 are
normally held together by the latch 26 whose up-
per arm- 31-engages:a shoulder or ledge of the

~-member 25.. The latch 26 at its lower end rests -

30,

35,

munication.through a pipe 6 with the pump supf .

ply line. ‘Preferably, the lever L is of cemposite
form such as to provide a suitable guideway or
track. for a movable weight" W. ‘In the form
shown, this conveniently is eylindrical, and has
grooves 8 near each end, which ride along the
rods or bolts 8 secured in pairs in the assembly
by the end pieces 0, i1, As seen-in Fig. 2 thus,
when the pressure through the commumcatmg
pipe 6 from the pump supply line is ‘sufficient to
-support the diaphragm 5 and plunger 4 and hold

the lever L in its upper or full line position, the:

weight W is.at the end.of its path of movement

adjacent the fulcrum 2, and the trip rod 38 is in -

its lower or inactive position, but with a pressure
drop in line 6 which allows the plunger and the
lever L to fall to the lower or dotted line position,
the movable welght w rolls down on its guideway

40,
"8 under normal :conditions and the cut-off {6 is

45,

50.

- 28 together in alignment as one lever.

on a flap which is pivoted at 32 to a suitable
bracket, and the latch 26 thus hormally rests pas-
sively in support on top of:the trip rod 3 as in

_its lower- or. inactive’ position, and. thereby. the

weight . of the latch 26 allows its engaging end
31 to rest in the shoulder or ledge of the end of
the member 25 and hold the two members 25 and
- A hand
latch 35 normally is set into position against a
bracket on. the general support panel. In such
arrangement,. it is readily seen that the trip
latch 26 rests passively at the top of the trip rod

maintained in position maintaining power to the
drive of the pump; but with a drop in the pres-
sure in the pump supply line, the pressure sup-
ported. plunger 4 allows the lever L to fall, and
the movable :weight W throws the lever with
sufficient force to push the. trip rod 3 up and trip
the latch: 26 and release the member 25 from the
member 28 of the associated lever couple, and
thereby:the spring 37 can pull the member 25 and

' 1ink 24 downwardly to throw the switch at 18 and

cut off the power driving the pump. The limits
between which the pump may be thus stopped or
started depend upon:the desired pressures at

- which such actions are to occur; and may be ad-
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justed in any given case as desired by the pro-
portion of the weight and lever. The discharge
pressure from the pump is controlled through the
same Mmechanism, with association of a pressure
responsive means 49 connected by a pipe 41 to
the pump discharge line, and which may for
cenvenience also involve an indicating pressure
gauge, and hdve contacts settable for desired
pressure levels between which operation is to be
effected. Connected in circuit with the pressure
responsive device 48 is a secondary valve control
comprising a normally open valve 43 and a nor-
mally closed valve 44. The valve 43 is in a by-
pass around a one-way check valve 45 which is'in
the pipe 6 communicating with the pump supply
line, the check valve &5 permitting communica-

tion from the pump through the pipe 6 to the-
diaphragm 5 one way, but closing the other way.

on pressure unbalance. The valve 44 ‘connects
from the pipe 5 on the diaphragm side of the
check valve 45 to.any suitable point of venting or
discharge.. The valves 43 and 44 conveniently
may be electro-magnetically or .sclenocid operated
valves such as.of any well-known or preferred
construction.  With this arrangement, it is readily
seen that as long as the pressure communicated
to the pressure responsive. device 48 from the
pump discharge line is within the limits between
minimum and. maximum for which the control

has been set, the pressure operating also on the -

digphragm- 8§ through the pipe. 6 from the pump
supply line ig freely operating through the valves
43 and 45, the vent valve 44 being closed, but in
the event:of pressure change in the pump dis-
charge line being such as to close the circuit in
the pressure responsive device .48, the valves 432
and 44 are reversed, the former being closed and
the latter being opened to vent, and the.one-way
valve 45 prevents communication of pressure from
the pump supply line, and the result is .the re-
lease of pressure supporting the diaphragm § and
the putting in operation: of the control-lever and
the shutting off of the power driving the pump.

In the control system also g thermal responsive
element or thermostat 47 is again connected in
circuit to the valves 43 and 44, such that these
may also be:operated to release pressure on the
diaphragm lever and trip the power cut-off.in
event of an undue rise in temperature at g critical
point. - For instance, heavy duty pump bearings
may. be provided with such, or with an internal
combustion engine driving the pump- its: cooling
system may be provided with such temperature
contrel, and as mahy such thermally-responsive
elements may be provided in circuit as are de-
sirable at any given instance.

The operation of the control is apparent from.

the foregoing. As long as the pump is operating
under normal and predetermined conditions, the
pressure communicated through the pipe & to
the diaphragm 5 from the pump supply line main-~

tains the lever L in supported positicn and the.

power driving the pump is maintained. Suppose
the predetermined minimum limit for which the
control is desired to operate is 5 pounds per
square inch for example. If the feed to the pump
falls below this, the diaphragm-supported plunger
4 drops and the lever L drops and the weight
W rolls to the long end of the lever; and the trip
rod 3 is thrown up and releases the latch-2§

which holds the members 25 and 28 together,.

whereupon the spring 37 pulls the member 25
and-link 24 down and operates the cut-out 16

and stops the pump. Or, if the pressure in the

~ pump discharge line-as communicated through
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‘shut off the power.

4

pipe 41 to the pressure responsive element 40 goes
out of bounds for which setting has been made,
the electric circuit is closed and this operates the
valves 43 and 44 to vent the pressure in the dia-
phragm chamber, and again the diaphragm-sup-
ported plunger 4 drops and the lever L drops and
the trip rod -3 operates to shut off the power.
Or, if the thermally-responsive element 47 is
heated in excess of a predetermined safe tem-
perature in bearings or cooling water system at a
critical point which is being guarded, again the
electric circuit is closed and the valves 43 and 44
operate to vent the diaphragm chamber and al-
low the diaphragm-supported plunger 4 and the
weight L to drop and actuate the trip rod 3 to
Suppose the adjustment be

+; such.that twenty pounds per square inch pressure
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in the pump feed lin€, as communicated therefrom
throtgh the pipe 6, is required to raise the lever
to the height where the. weight W can roll back
to normal position, when the pressure in the pump
feed line is up ‘to at:least 20 pounds then the
lever L is raised:and the pump may be started
again., This differential between the shut-off and

. the starting-pressures is an important practical

advantage, and :if for any reason the feed is in-.
adequate or does not continue, there is an ample
safety factor..  The pressures agforementioned are
of course illustrative, and may be adjusteq to the
precise amounts desired in any given case. - This
centrol is always in operation, and thereby is
especially advantageous over controls which must
be cut out while starting and then be set when
the normal speed is reached. Owing to the de-

5 sign which allows the diaphragm to be supported

against a large surface of metal when pressure
is applied, operation on very high pressure lines
is possible, and operating pressures on the order
of several hundred pounds to 1500 pounds or
more per square inch are feasible, and the set-
ting may be such that a variation of a fraction
of a pound will operate the control.

Other modes of applying the principle of the.
invention may be employed, change being made
as regards the details described, provided the fea-.
tures stated in any of the followmg clalms or
the equivalent of such, be employed.

I therefore particularly point out and distinctly
claim as my invention:

1. In pump control means; a lever, a plunger
normally supporting said lever at an 1ncl1ne above
a horizontal position, a dlaphragm actuating said
plunger and being controlled by pressure com-
municated from the pump suction line, guide-

- ways on said lever, a weight adapited te run on

said guideways, a trip rod operated by said lever
to shut off the power driving the pump, a one-
way check valve between saiq diaphragm and the
bump suction line, a valve normally open by-
bassing said check valve, a valve normally closed
positioned between said check valve and said dia--
phragm to a point of discharge, means respensive
to pressure change in the pump discharge line-
for reversing said last two valves, and a thermal-
ly-controlled element also having connections to
reverse the same.

2. In pump control means, a lever, a plunger
normally supporting said lever at an incline above
a horizontal position, a diaphragm actuating.said
plunger and being controlled by pressure com--
municated from the pump suction line, guideways
on said lever, a weight adapted to run on said
guideways, a trip rod operated by said lever to
shut off the power driving the pump, a one-way
check valve between said diaphragm and the
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pump suction line, a valve normally open by-
passing said check valve, a valve normally closed
positioned between said: check valve and. said

diaphragm to a point of discharge, and means -

responsive to pressure change in the pump dis-
charge line for reversing said last two valves.
3. In pump control means, a lever, a plunger
"normally supporting said lever at anincline above
a horizontal position, a diaphragm actuating said
plunger and being controlled by pressure com-
municated from the pump stction line, guideways

on said lever, a weight adapted-to run on said

guideways, a trip rod operated by said lever to
shut off the power driving the pump, a one-way
check valve between: said diaphragm and the

m

actuating said plunger

6

and being controlled by
pressure communicated from the pump suction
line, guideways on said lever, a weight un-con-
nected to the lever and normally balanced in
alignment over said plunger and adapted to run
on said guideways, a switch controlling the power
driving the pump, and a trip. rod operated by

said lever to open said switch.

9. In pump control means for & pump having

a suction line and a discharge line, a lever, a.
_plunger ‘normally supporting said lever at an .-

. incline above a horizontal position, a diaphragm

15

pump ,Suctibn line, a valve normally open. by-

passing said check valve, a valve normally closed
.positioned between said check valve and said dia-
phragm to a point of discharge, and a thermally-
-controlled element having connections to reverse
the same. . :

4. In pump control means, a lever,»“a’plﬁn_g'er :

normally supporting said lever at an incline above
a horizontal position, a diaphragm actuating said
plunger and being controlled by pressure .com-
municated from thé pump suction line, guideways
on said lever, a weight adapted to run on said
guideways, a trip rod operated by said lever to
shut off the power driving the pump, means re-
sponsive to pressure: change in the pump dis-
charge line for independently releasing the pres-

_sure on said diaphragm, and a thermally-con-

90"

actuating said plinger and being controlled by
pressure communicated from the pump suction
line, guideways on said lever; -a weight un-con-
nected to the lever and normally balanced in
alignment over said plunger and adapted to run
on said.guideways, and & trip rod operated by
said lever to shut off the power driving the pump.
10. In pump control means for a pump having
a suction: line and a discharge line, a lever, a

- plunger normally supporting said lever at an in-

- ¢line above a horizontal position, a diaphragm

25

“actuating -said plunger and being controlled by

pressure communicated from the pump suction .

line, guideways on said lever, a rolling weight on

30

trolled element also independently releasing the )

pressure on said diaphragm.

5. In pump control means, a lever, a plungeri

normally supporting said lever at an incline above
a horizontal position, a diaphragm actuating said
plunger and being controlled by pressure com-
municated from the pump suction line, guideways
on said lever, a weight adapted to run on said
guideways, a trip rod operated by said lever to
shut- off the power driving the pump, and means
responsive to pressure change in the pump dis-
charge line for independently releasing the pres-
sure on said diaphragm. )

6. In pump control means, a lever, a plunger
normally supporting said lever at an incline above
a horizontal position, a diaphragm actuating said
plunger and being confrolled by pressure com-
municated from the pump suction line, guideways
on said lever, a weight adapted to run on said
guideways, a trip rod operated by said lever to
shut off the power driving the pump, and a ther-
mally-controlled element for independently re-
leasing the pressure on said diaphragm.

7. In pump control means, a lever, a plunger
normaeally supporting said lever at an incline above
a horizontal position, a diaphragm actuating said
plunger and being controlled by pressure com-
municated from the pump suction line, two pairs
of parallel rods embodied with said lever, a cylin-
drical weight normally balanced in alignment
over said plunger and having a circumferential
groove near each end to ride between the pairs
of rods in rolling motion, and a trip rod oper-
ated by said lever to shut off the power driving
said pump.

8. In pump control means for a pump having
a suction line and a discharge line, a lever, a

plunger normally supporting said lever at an in- -

cline above a horizontal position, a diaphragm
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‘the pump:. - ,

sald guideways normally balanced in alignment
over said plunger and gravitationally changing
position relative to the lever, and a trip rod oper-
ated by said lever to shut:off the power driving

11. In pump control means for a pump having
2 suction line and a discharge line, a lever nor-
mally maintained in -inactive position by pres-
suré in predetermined amount communicated
from the pump suction line, a weight un-con-
nected to the lever and normally balanced in
alignment over said plunger and movable on said
lever to over-balance on failure of the predeter-
mined supporting pressure, and a trip rod actu-
ated by said lever to thereupon shut off the power
driving the pump.

12. In pump control means for a pump having
a suction line and a discharge line, means in both
sald lines to control the operation, the means on
the suction line including a lever normally main-
tained in inactive position by pressure in pre-
determined amount communicated from the
pump suction line, an over-balancing weight on
said lever gravitationally moving relative to the
lever; and a trip rod -actuated by said lever when
moved from inactive position to shut off the power
driving the pump.

13. In pump control means for a pump having
a- suction line and a discharge line, a normally -
connected cut out for the power driving the pump,
& trip normally held inactive by pressure com-
municated from the pump suction line but oper-
ating said cut out on pressure drop in such line,
and means responsive to pressure change in the
bump discharge line for independently operating
said trip. ’

14. In pump control means for a pump having
a suction line and a discharge line, a cut out for
the power driving the pump, a lever and a weight
gravitationally changing its position on the lever
to operate the cut out, and control means there-
for normally held inactive by pressure commu
nicated from the pump suction line. :

'JOSEPH B. SMITH.




