- :No. 693,542 Patented Feb |3 1902
B JHFOX&CMLOWTHER

AUTOMATIC SHUT- OFF FOR- ELECTRIC PUMPS

- | (Apphua.tmn ﬂled Dec. 4, 1901 .
- (No Model.)

2. SQpets—Sheest I




~“No, 693,542, - . . Patanted Feb. IB 1902,
B . B} H FDX & C. M LOWTHER
: AUTOMATIC SHUT-OFF FOR ELECTRIC PUMPS. _

| | {Applmatmn ﬂlad Dac 4, 1901 ' |
(No Model.) | | | o 2 Sheets—Sheet 2. _

0]4&2/62&5‘02*
é??'m@%f}




5

10

20

o

UNITED STATES PATENT OFFICE.

JOHN H: FOX AND CHRISTOPHER M. LOWTHER, OF NEW YORK, X. Y.

AUTOMATIC SHUT-OFF FOR ELECTRIC PUMPS.

| SPECIFIGATION fOI ming: pert of Letters Patent No. 693 542, dated February 18, 1902

Applmetmn ﬁled Deoember 4, 1901 Serml No. 84,603,

(No model.}

To all whom it may concern:

Be it known that we, JouN H. FoxX, resid-
ing at234 East Thirty-third street, and CHRIS-
TOPHER M. LOWTHER, residingat 36 Riverside:
Drive, New York, oounty and State of New

York, citizens of the United States, have in-
vented certain new and useful Improvements
in Automatic Shut-Offs for Electric Pumps,
fully described and repr esented in the follow-
ing specification and the accompanying draw-

ings, forming a part of the same.

The obJeot of the presentinventionistofur-
meh an effectiveand economical meansof cut-.

ting off the current from an electriec pump
when a sufficient pressure has been generated

by the movements of the motor attached to.

the pump.

In the present invention the regulator com-

prises a tubular coil connected with the pres-
sure - pipe of the pump, a switch-lever, a

weighted arm with dogs to actuate such lever |
end connections from the tubular coil to such
_wewhted arm to actuate the latter.

pansionof the tubularcoil when the maximum

pressure is reached operates to raise the

weighted lever and after a sufficient move-
ment has been produced to cause one of the
dogs to shift the switch-lever.

inserted in the dogs permits the movement to

 be regulated so as to open the smtch at vari-
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- pumped into a receiver under pressure; but

‘theinvention may be used in connection with
any other application of the pressure-pump
when propelled by an electric motor.

_40

ol18 pressures..
The invention is lllustreted In oonneoblon
with a carbonator in which water and gas are

The ex-

A weight is
.ﬁxed adjustably upon the weighted arm, and
the adjustment of such Welﬂ‘ht and of sorews |

1

1 and e

Inthedrawings, Figurelisa diagram show--

ing an electric pump connected W1th a car-

bona,tor and with the regulator. Fig. 2 is a
front view of the 1en*ulator with the cover re-
moved and showing the switch closed. Fig.
3 1s an end view of the regulator with the end

casing broken away. Fig. 4is a front view"
of the regulator with the cover removed and
the smtoh shown open.
the regulator with the cover removed, and
Fig. 6 is a section of the insulated support for
the switch-lever and the hub of the welghted

- Hig. 518 a plan of

ﬂll}]

the valve D is open.

the circuit-wire K.

of the smtch—levm

In Fig. I, A designates a carbonator hav-

ing gas-inlet pipe B, which in practice is sup-

plied with gas under pressure, and with pipe
C, from which the carbonated liquid is drawn.

"An inlet-valve D is shown with the ball-float
E attached thereto to close the valve when the

water reaches the desired level .  The valve
D is connected with a pamp G by a pressure-

pipe H, and the pump 1s represented as con-

nected witha motorI. ~Theregulatoris desig-

nated Jand hasaninlet-pipeJ’ connected with

abranchof the pipe Htoreceive the same pres-

sure as the valve D, and therefore receives the

same pressure as the carbonator-tank when
The circuit-wire K 1is
shown eonnected to one of two binding-posts
upon the motor, and the other circuit-wire K’
is shown extended through the regulator and
connected to the other blndmo*-poet In the

regutlator as shown in the other figures the

rp T

pipe J' is connected to the inlet of a tubular

coil I, the opposite end of the coil being elosed
and connected by pivot L' withalink M/, joint-

ed to the short arm of a multlplymﬂ'-lever M.
Thelever M is pivoted at 0° and connected by

link N with an extension a° of the weighted
arin a,which is shown pivoted upon the top of
a ste,tionary stud b. The switch-lever ¢ is
shown attached to an insulating-hub d, fitted

to turn freely upon such etud The smtch-'_
arm carries a contact-block ¢', which moves

when the lever is vibrated to and from the

stationary contact-block ¢* in connection with

one part of the circuit-wire K'. A spring ¢?

upon the switeh-levér bears upon a segment

¢t, which is connected with the other part of
Fig. 2 represents the
circuit closed by the contact of the blocks ¢’
The insulating-hub is provided with

55

6o

/5

8o

99

lugs e, having set-screws f f’, which form ad-

justable dogs to contact with opposite sides
of the Welghbed arm ¢, 'The arm a forms a
lever with fulerum between its ends and is
supported upon a collar ¥’ upon the stud b,
and a spring b* is inserted underneath the

b? beneath the hub, (see Fig. 6,) thus creating
a light frictional remstenoe to the movement
The arm is shown with
a fixed weight ¢’ upon the end and with a
weight a® secured adjustably upon the arm

| by set-serew ¢, 8o that it may be shifted to

95

collarto press the hub d lightly upon-a washer
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vary the action of the arm. A spring ¢ is at-
tached to the arm M to resist very lightly the

pull of the link M’ when the tubular coil is
expanded by pressure.

F'ig. 4 shows the coil expanded, the spring
g extended, and the switch-lever forced over
by the movement of the weighted arm, thus
breakingthe connection of the contacts ¢’ and
c’.  Considerable play is provided between
the points of the dogs or set-screws f /' and
the weighted arm, so that the gradual expan-
sion of the tubular coil during the increase
of pressure produces no effect upon the switch-
arm until the prescribed pressure is reached,
when the adjustment of the parts brings the
arm Into contact with the dog /' and moves
the switch-lever to open the circuit. Con-
versely, the weighted arm is moved a certain
space when the pressure in the tubular coil
diminishes before it strikes the dog f and

shifts the switch-lever to again close the cir- |

cuit, and the dogs can be so adjusted as to
regulate the range of pressure through which
the tubular coil operates in opening and clos-
ing the switch. |

It will be observed by reference to Fig. 2
that the weighted arm lies normally at one
side of its pivot, so that the weights ¢’ and a?
resist the expanding movement of the tubular
coil; but when the weighted arm has opened
theswiteh the arm stands above the pivot, so
as to remaln normally in that position. The
extension «’ of the weighted arm, to which
the link N is attached, is much shorter than
the arm which carries the weights, and this,
in conjuuction with the proportions of the
multiplying-lever M, enables the weights to
offer a resistance to the coil I, which is very
much greater than the weights themselves.

We will describe the operation of the ap-
paratus in conjunction with the carbonator
and assume that the carbonator is constantly
supplied with gas of a pressure of one hun-
dred and fifty pounds per square inch and
that 1t is desired to pump the water into the
carbonator-tank to the level F, which oper-
ates to close the valve D. The increased
pressure in the pipes H then expands the
tubular coil L and opens the electric circuit
by shifting the switch-arm ¢, which immedi-
ately breaks the circuit and stops the motor
I, attached to the pump. TUnder these con-
ditions the weight a® would be adjusted upon
the weighted arm to permit the movement of
the arm and close the switch again when the

pressure in the coil L fell to one hundred and

- fifty-five or one hundred and sixty pounds

60

per square inch, as such pressure is necessary
in practice to overcome the resistance of the
fluid in the pipes and the one hundred and
fifty pounds pressure of the gas in the car-
bonator. The pump again starts when the
water falls in the carbonator below the level
F, so as to open the valve D, which relieves
the pipe H of any pressure below one hundred
and fifty-five pounds and permits the tubu-
lar coil to contract, and such contraction re-

693,542

verses the movement of the weighted arm a
and restores it toitsinitial position, (shownin
Fig. 2,) thus closing the switch and renewing
the movement of the motor and pump. It is
obvious that the whole action of the regunla-
tor is produced by the increase or variations
of pressure in the tubular coil L, and it may
therefore be used not only with the carbon-
atorshown in thedrawings,but with any other
device in which it is desired to regulate the
flow of the liquid from the pump.
Intheillustration shown theincreased pres-
sure in the pressure-pipe of the pump is pro-
duced by the closing of the carbonator-valve
D; but in other kinds of apparatus the in-
creased pressure may result from a variety
of causes, but would in any case operate the

same as described herein to expand the coil

L and cause the opening of the switch to stop
the pump-motor. |

In Fig. 1 of thedrawings a rotary pump is
shown connected with an electric motor I;
but it is more common to use a reciprocating
pump to generate any considerable pressure,
and such a pump causes pulsations of pres-
sure in the pipe J' and produces vibrations
of the tubular coil I.. Such vibrations are
prevented from having any effect upon the
welghted arm by providing a small amount
of lost motion in the connections from the
coil to such arm.

The link N is shown in Figs. 2 and 3 pro-
vided with a slot N’ a little larger than the
bolt or pin which connects it with the lever
M, and such slot permits the lever M to vi-
brate slightly under any pulsations of pres-
sure in the cotl L without imparting such vi-
brations or pulsations to the weighted arm «.
When thecoilis expanded sufficiently to move
the weighted arm, as shown in Fig. 4, the pin
moves totheinnerend of the slot when press-
ing the arm around against the dog f'.

From the above description it will be seen
that the operation of the apparatus is posi-

‘tive, while the construction is simple and not

| liable to derangement.

Having thus set forth the nature of the in-
vention, what is claimed herein is—

1. In an electric-pump regulator, the com-
bination, with a tubular coil connected with
the pressure-pipe of the pump, of a pivoted
switch-lever, a weighted arm adapted to move
such switch-lever, and connections from the

tubular coil to such weighted arm to oscillate -

1t at a given pressure.

2. In an electrie-pump regulator, the com-
bination, with a switech-lever movable freely
upon a pivot with a weighted arm jointed to
such pivot, and dogs to convey the movement
of the arm to the switch-lever, of a tubular
coil having its inlet connected with the pres-
sure-pipe of the pump, and having its ex-
tremity connected with an extension of the
welghted arm to actuate the same, substan-
tially as herein set forth.

3. In an electric-pump regulator, the com-
bination, with a switch-lever movable freely
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iipon a pivot with a weighted arm jointed to |

of the arm to the smteh lever, of a tubular
coil having its inlet connected with the pres-
sure-pipe of the pump, a multiplying-lever
having its short arm linked to the free end of

the tubular coil, and its long end linked to-a
short extension of the nghted arm, whereby

the expansion of the coil operates to shift the
switeh-lever. |

4. In an electric- pump regulator, the com-
bination, with a swifch-lever having an insu-
latmﬂ'-hub of a stud to support such hub
movably, the plate ¢* connected with the cir-

cuit-wire, the spring ¢® upon the switch-lever

to bear on such plate, adjustable dogs upon
the hub, the weighted arm a pivoted upon the

- stud to st11ke agamst the dogs, the tubular

20

coll L havingitsinlet connected with the pres-
sure-pipe of the pump, and connections from
the free end of the.coil to the weighted arm

~ to oscillate the same for moving the switch-
- lever. | ~

25

5. In an electnc—pump regulator the coIm-

bination, with a switch-lever movable freely

- upon a. pwot with a weighted arm jointed to

~ of the arm to the smtch lever, of a tubula,r_

such pivot, and dogs toconvey the movement

coil ha,vmn' its mlet connected with the pres-

“such pivot, and dogs to convey the movement | sure- pipe of the pump, a multiplying-lever

having its short arm linked to the free end of
the tubular coil and its long arm linked to a
short extension of the weighted arm, and the

spring g extended by the expansion of the .

coil and operating upon the multiplying-lever
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to reverse the movement of the weightedarm

when the tubular coil contracts.

6. In an electric-pump regulator, the com-
bination, with a tubular coil connected with
the pressure-pipe of the pump, of a pwoted
switch-lever, a weighted arm adapted to move
such smteh-—lever and connections from the
tabular coil to such weighted arm to oscillate
it at a given pressure, such connections af-
fording asmall lost motion to compensate for

pulsa,mons of the pumping device and corre-

sponding vibrations of the tubular coil.
In testlmony whereof we have hereunto set

40

our hands in the presence of two subseribing

witnesses.

JOHN H FOX. | ' |
CHRISTOPHER M. LOWTHER

Witnesses:
- L. LEE,

THOMAS S. CRANE
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