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To all whom it may concern:

Be it known that I, Wirriam B. MasoN, a
citizen of the Uuited States, residing at Bos-
ton, 1n the county of Suffolk, State of Massa-

5 chusetts have invented a certain new and use-
tul I111pr0vement In  Pump-Regulators, of
which the following 1s a specification, refer-

ence being had therein to the accompanying
drawing.

10. In ‘mtomobiles where flash or semifiash

boilers are employed a very careful and exact
regulation of the supply of the feed-water is
necessary. The pump ordinarily used to force
the feed-water into the boiler is of so high
15 power that if allowed to run contmuously it

will force water into the boiler until the pres-
sure rises to an undesirably high pomt It

1s therefore necessary to promde some means

which will control the supply of feed-water
- 20 and which will in turn be automatically con-
trolled by the pressure on the boiler. Pre-
viously this has been accomplished by the.in-

trocduction of a regulating-valve into the feed-

pipe between the feed-pump and the boiler.
25 This arrangement is subject to certain very
serious di |cult1es When the pressure be-
tween the pump and the boiler reaches, as it
frequently does, five hundred pounds or more,
great difficulty i1s found in getting the said
30 valve to seat properly. It is also necessary
when such arrangement is employed to pro-
vide some means tor the disposal of the feed-
water delivered by the pump when the said
valve In the pump-outlet is closed. This is
35 commonly provided by means of a by-pass
pipe around the pump. My invention over-
comes these difficulties and provides a means
for regulating the feed-water supply without
the necessity of a by-pass about the pumpand
40 by a valve which is at no time under excessive
pressure. 1 accomplish this result by intro-
cueing a valve controlled by a pressur e-opera-
ted 1@0"111at0r subjected to boiler-pressure in
the suction- -pipe between the feed-pump and
45 the source of water-supply. By thus locat-
1ng the valve it is subjected only to such dif-
ferences of pressure as are caused-by the suck-
1ng action of the pump. This is ordinarily

-chmpmﬂ‘ nut 5 and a stufh

“very slight, and the valve is thus enabled to

operate exactly and without the difficulties
arising when the valve is under high pressure.

With these ends in view I have made the
herein-described device, which is fully set
forth in the following deqcmptlon In connec-
tion with the accompanying drawing. and the

novel features thereof are pointed out.and
clearly defined in the claims at the close of

the specification.

In the drawing I have shown my device ap-
plied to the water-supply system and having
the regulator and valve in section for gr eatel
clearness.

In the drawing, 1 is the supply-pipe of the
feed-pump and leads to a suitable source of
water-supply not necessary to be shown. 2
is the boiler supply-pipe of the feed-pump
and opens into a boiler, also not necessary. to
beshown. 3is the barrel of the feed-pump, in
which operates a pump-plunger, the top of

‘which i1s seen at 4. This pump-plunger 4 is

operatec in any convenient manner, either by
hand or, as is commonly the case, bV power.

The tOp of the pump-barrel 3 is closed by a

ng-hox Oland 6,
held in place by a stu |no-box nut 7. The
aischarge side ot the pump—barrel 3 1S con-
nected by a threaded connection with a checlk-
valve 10 in the boiler supply-pipe 2. This
check-valve 10 i1s of ordinary construction
and may be a ball check-valve, a cone check-
valve, or of any other suitable and convenient

form.

The feed-pump and its parts are of W{}H-
known form and are not a part of my mven-
tion.

In the supply-pipe of the feed-pump is
placed the ordinary ball check-valve. Oper-
ating 1n connection with this is the regulator,
which I will now describe. This regulator is
operated by the boiler-pressure being connect-
ecd with the boiler by a pipe 11. In practicel
use a regulator having a casing composed of
two parts—a body 18 and anupper part 12—
between which 1s placed a diaphragm 14, of
suitable material. The connecting-pipe 11,
leading from the boiler, 1s attached to the
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part 12 of the regulator-casing. On the op-

- posite side of the diaphragm 14 1s a valve-

10

15

20

30

spindle 15, provided with a button 16 in con
tact with the diaphragm. The said spindle
I5 is guided by the adjusting-serew 17, set in
the middle of the body part 13 of the regula-
tor-casing, and by a stuffing-box composed of
two parts 18 and 19, set in the end of the body
part 13 of the casing.

Between the button 16 and the screw 17
about the spindle 15 1s a spring 21, which
serves to return the diaphragm 14 and at-
tached spindle 15 tonormal position after the
pressure on the upper side of the said dia-
phragm has been released. The pressure ex-
erted upon the diaphragm 14 by the spring 21
may beregulated by turning the head of the acl-
justing-screw 17, thereby moving the said
screw with relation to the body 13 of the regu-
lator-casing. To this end I make thesaid cas-
ing 13 1n skeleton, as shown at 20, 1n order that
the screw 17 and stufling-box 18 may be ad-
justed asdesired. Thelowerend of the spindle
15 1s at certain times in engagement with the
movable part of the check-valve in the feed-
water-supply pipe. In the drawing I have
shown thismovable part.as a spherical ball 22,
seated on a valve-seat 23, formed in the check-
valve casing24. Itmay be made of conical or
othershape, if preferred, andacorresponding
seat formed 1n the check-valve casing. This
movable part rises with every stroke of the
feed-pump,allowing water to passfromthe wa-

~ ter-supply into the feed-pump. When. the

35

40

45

55

60

spindle 15 of the regulator ismoved downward
by the pressure upon the upperside of the dia-
phragm 14, its lower end engages the top of
the said movable part, and the said movable
part 1s thereby held firmly against ifs seat 23.

Should the rise in boiler-pressure above the
predetermined point be only slight, the spin-
dle of the regulator will be moved downward
very little and the movable part of the valve
will be limited somewhat 1n the extent of its
motlon, thereby reducing the amount of feed-
water which can pass to the feed-pump and
boiler. When the pressure on the diaphragm
14 18 released, the diaphragm resumes its nor-

mal position md the spindle 15 is lifted out-

of the way of the movable part 22, thus again
allowing water to pass to the feed-pump.
The operation of my device is as follows:
The spring 21 1s set at any desired pressure—
as, for instance, three hundred and fifty
pounds—Dby turning the adjusting-screw 17.
5o long as the pressurein the boiler is below
the point at which the spring is set the dia-
phragm and its attached spindle 15 remains in
the position shown in the drawing. When
the pressure in the boiler rises above the point
at which the spring is set, the diaphragm 14
1smoved downward slightly, together with the
spindle 15, and the end of the spindle 15 en-

‘gages the movable part or ball 22, holding the
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said movable part firmly upon its seat and 63

preventing the passage of any feed-water to
the pump. As 1s customary in automobiles,
the feed-water pump operates continuously.
Withmy device when the check-valve is closed
by the regulator the feed-water pump by its
upstroke makes a partial vacuum between the
under side of the pump-plunger and the check-
valve. This vacuum isreleased as the pump-
plunger is lowered in the downstroke. While
behind the pump-plunger might
be injurious to a pump operating under very
small pressures, in the case of an automobile,
where the pump is forcing water into a boiler
against very considerable pressures, this vacu-
um behind the pump-plunger has no injuri-
ous effect. When the pressure in the boiler
and in the connecting-pipe 11 falls below the
predetermined point at which the spring of
the regulator is set, the diaphragm 14 resumes
1ts normal position, and the spindle 15 thereby
releases the movable part 22 of the check-
valve and allows water from a source of sup-
ply to pass again to the feed-pump. The feed-
pump then continues to force water into the
boiler until the supply to the feed-pump 1s
again cut off by the action of the regulator
ander another rise of pressure in the boﬂer

In the drawing I have shown the regulator
as operating directly upon the check—valve n
the supply-pipe of the feed-water pump. Of
course it is evident that the regulator may
operate a valve placed anywhere between the
feed-pump and the source of water-supply
with equal ease and certainty of operation.
I have found it convenient and effective In
practice to control the supply to the pump by
having the regulator operate, as shown, di-
1ectly upon the check-valve in the pump sup-
ply-pipe.

What I claim 15—

1. The combination of a source of water-
supply, a feed-pump connected therewith at
1ts inlet end and with a boiler at its outlet end,
a water-inlet check-valve between the pump
and the source of water-supply, and a pres-
sure-recelving device connected to the steam-
space of a boiler, said pressure-receiving de-
vice cooperating with said valve so as to limit
the opening movement of or entirely close
said valve when the boiler-pressure reaches a
certain predetermined point.

2. The combimation of a source of water-
supply, a feed-pump connected therewith at
1ts inlet end and with a boiler at its outlet end,
a water-inlet check-valve between the pump
and the source of water-supply, and a regu-
lator responsive to changes in boller-pressure
and operating to close the said checlk-valve
when a predetermined boiler-pressure has
been reached, substantially as described.

3. The combination of a source of svater-
supply, a feed-pump connected therewith at
its inlet end and with a boiler at its outlet end,
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a water-inlet check-valve between the pump | close sald valve at certain predetermmed 10
ancd the source of water-supply, a pressure- | boiler-pressures.

recelving device, connected to the steam-| Intestimony whereof I affix my signature in
space of 1 the boﬂer, an adjustable spring act- | presence of two witnesses.

ing on sald pressure-receiving device in oppo-
Sltlon to the boﬂer—pressure and a rod con- WILLIAM B. MASON.

nected with said pressure-receiving device and Witnesses:
arranged to engage said valve so as to limit its Wu. A. MacLEOD,

opening movement or entirely and positively GrorceE P. DIKE.
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