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To all whom it m@y concai%

‘Beitknownthat I, RovarJ. MULLIN a 011:1—-'

zen-of the United States, residing at LSeattle n

the county of King and State of Washmﬂ‘ton
haveinvented certain new and useful Imp1 ove-.

ments ‘in ‘Automatic (Jontrollers for Feed-

Pumps, of which the following is‘a specifica-

tion, reference being had therem to the ac-
companying drawings. - -

The object of this invention is the prowsmn |
of means to automatically control the supply

of steam to a boiler-feed pump by the relative

pressures of the steam and the water within

the pump-delivery or feed-water pipe. I dc-
accomplish this by the apparatus hereinatter
described,

In the said drawings, Figure 1is a longltu-

~ dinal section of a device embody_mﬂ' my in-
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vention: and Fig. 2 is an elevation of a feed-

pump and its watel arid feed connections Wlth,

a boiler, showing the invention attached:

The reference-numeral 2 indicates a casing
having at its opposite ends cylindrical cham-
bers 3 and 4 and an intermediate circular cham-

ber 5, which is communicatively connected di-

rectly with the chamberét and to the chamber

3 by aneck 6.
The cylinder 3 1s prowded Wlth a bushmg
6, having port-openings 7 and 8, arranged to

. be in line with steam inlet and ‘outlet open-
ings 9and 10, respectively, of the casing,which
are SCrew - threaded for making -connection

with a pipe 28, leading from a source of steam-
supply to the pump. Positioned so as to be
axially movable within the said bushing is a

“hollow drum or valve 11, provided with ports

12 and 13, which reoister with the respective

40

portsof tlle bushmo'
between the ends of the valve-cylinder and

Communicationismade

the steam-inlet opening 9 by channels 14, and
consequently the drum is balanced, or nearly
S0, as to the end pressure exerted thereon by
the steam.
ber 4 is a piston 15, provided with suitable

packing-rings, such as 16, and integrally con-
nected to the said drum by a stem 17, extend-

ing axially through the neck 6, but ot less di-
ameter than the msnde of ‘same, so as to leave

50 an annular passage 183 around the stem.

illustrated in the a,ccompanymo"
drawings, and finally set forth in the claims. |-

Seated within the cylinder-cham-

19 s A, dlaphrao'm extendma' dlametrlcallyf

across and divides the chamber 5 into two com-. :

partments 20 and 21.

The diaphragm is con--
| structed, preferab]y, of thin metal, such as
.copper, and is fixedly connected at its periph-
ery to the casing and at its center to the afore-
said stem by collars 22, and in or der to make
‘the diaphragm ﬂexlble for local movement
‘with the rod I provide the same with one or
more annular corrugations 23. Commumca-'
tion 1s made throucrh an aperture 24 in the

60

casing-wall between the compartment 21 and o

the water-delivery pipe of the pump 25 (see
Fig.

2) by a pipe 26, while the compartment
4 is connected Wlth the atmosphere throuﬂ'h-
aper ture 27. -
The several aforedescribed parts are e of size

suited to their respective services; but the-

area of the diaphragm acted upon by the wa-

ter muist exceed the area of the said piston,

and ordinarily the device will act efficiently - -
when the proportions-of same are as fouris
to.one, though this may be- somewhat V&I‘led o

to suit a specml reqmrement
The operation of the inventionis as tollows

oppositely upon the piston 15 and the steam-

e
The valve being supposed to be in ‘its half- - -
opened position, as shown in Fig. 1, to admit

steam sufficient to actuate the pump under or-

dinary conditions, and will remain 1n "this
its normal p031t1011 until” the pressure of the
water within the compartment 21, which is-
connected’ with the boiler-feed -pipe, acting
upon the diaphragm exceeds or is less than -
the combined pressures ot the water acting -

8o

pressure upon the diaphragm. VVhen these -

‘pressures are unbalanced, then it is evident-

that the valve will be moved to open or close

its ports and control the admission of steam S
to the pump, according as to whether the wa- -

ter-pressure 1S mcreased or diminished rela-
tively of the steam-pressure.

sures of the restrained water soon overcom-

Furthermore,
it is apparent. with this device that when the
valve in the feed-pipe is closed the steam 1s
cut off from the pump by reason of the pres-
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ing the pressure of the steam acting upon the

'dmphrao'm, and, vice versa, when the feed-

pipe valve is open the water-pressure 1s re-

| duced and the unbalanced steam - pressure
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overcoming the water -pressure opens thevalve
to operate the pump.

The invention is adapted for use with ma-

rine and other boilers, whether arranged singly
or 1n series or battery.

Having described my invention, what I
clalim as new, and desire to secure by Letters
Patent, 15— _

1. Inan apparatus of the class described, in
combination, a casing having steam inlet and
outlet openings and openings for the admis-
sion of water and air, a bushing in said cas-
ing provided with steam-ports, a valve-stem
extending axially of and longitudinally mov-
able 1n the casing and carrying at one end a
valve for regulating opening of said bushing-
ports, sald valve; a piston mounted upon the
opposite end of the valve-stem and intermed-
ate the air and steam openings, a diaphragm
mounted axially to the said valve-stem inter-
mediate the water and steam openings and se-
cured at 1ts periphery to the casing, commu-
nicative connections between the said steam-
inlet and the casing at each end of the valve
and with the space within the casing at the ad-
jacent side of the diaphragm, whereby the
sald valve will be moved longitudinally to reg-
ulate the opening of the said ports and con-
trol the passage of steam through the casing
by reason of the differential pressures exerted
upon one side of the diaphragm and the water
upon the other side less the opposing action
of the water upon the said piston.

2. In an apparatus of the class described,
the combination with a balanced steam-valve
and a suitable containing-case, of means to
control the movement of said valve for the pur-
pose of regulating the flow of steam to a boiler-
feed pump relatively of the pressure within
the water-delivery pipe of said pump, such

‘means comprising a diaphragm and a piston

integrally connected by a stem whereby pres-
sure introduced therebetween will be balanced
in the proportion as the area of the piston 1s
to the diaphragm and which unbalanced pres-
sure acting against the opposing pressure of
steam acting against the diaphragm will oper-

740,042

erate the valve and maintain an excess of

water-pressure above the steam-pressure suf-
ficient to maintain a positive feed of water to
the boiler.

- 3. Ina device of the type set forth, a casing
having steam ir let and outlet openings, a neck

connected to the lower end of the casing with
a cylindrical chamber secured to said neck, a

valve operating i1 the casing and a piston 1n

sald cylindrical cuamber, with a stem con-
necting the wvalve and piston and passing
through said neck, and a diaphragm secured

to said neck above the piston and secured be-

tween sald neck and said chamber, with acham-
ber formed between the neck and the piston
in which said diaphragm extends, and a con-
nection between said last-named chamber and
the water-delivery pipe of the pump.

4. A device of the type set forth presenting
a casing havinginlet and outlet openings with
a valve therein, a neck upon the casing, and

a cylindrical chamber on the neck, a piston

operating in said chamber with a stem con-
necting the wvalve and piston, and passing
through the neck, a diaphragm secured to the
stem and a second chamber formed between
said chamber and the neck in which said dia-
phragm extends, and a connection between
the under side of the diaphragm and the water-
delivery pipe of the pump. -

5. A device of the type set forth consisting
of a casing having inlet and outlet openings,
a neck on the casing with a chamber bolted
onto the neck, the casing having a valve there-
in and the chamber, a piston with a stem con-
necting the two and passing through the neck,
a diaphragm on the stem having its ends se-
cured between the neck and chamber, a cham-
ber between the diaphragm and piston with
a connection between sald chamber and the
water-delivery pipe of the pump.

In.testimony whereof I afix my signature
In presence of two witnesses.

ROYAL J. MULLIN.

Witnesses: '

PIiErRRE BARNES,
HexRY . NOOX.
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