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‘To all whom it ma,y concern: =
Be it known that we, HENRY J ACKSON DA-
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vis and PLAYFATR GOODWIN AULT, citizens

1O

of the United States, residing at Blrmmﬂ'ham |
‘in the county of Jefferson and State of Ale- |
bama, have invented certain new and useful

Improvements in Boiler-Feeders,of WhlGh the
followmﬂ' is a specification. -

Our present invention pertains to im preve-}

ments in steam-boiler feeders, the construc-

tion and advantages of which wﬂl be herein--{
after set forth, reference being had to the en--

nexed drawmﬂ‘s wherein—
- Higure 1is a vertlcal sectlonel view of the

apparatus s Fig. 2, a sectional view of a por- |

~tion of the valve mechamem Fig. 3, a similar
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view taken on the line 2 2 of Flg 2: Fig. 4,a
‘top plan view of the valve proper; Flg 5, a
similarview of the valve-carrier; and Figs. 6 -
7, and 8 diagrammatic views ehowmg dlﬁer- |

ent poeltlons of the valve and its relation to
the various ports or openings in the valve-

of the p1ston -valve casing. |
The object of our invention is to provide a

simple and efficient feeder by which water
may be fed to the boiler by gravity, the ap-
- paratus coming automatically into operation
as the water-level in the boiler falls below a

predetermined point.
Referring to the drawmgs, A denotes the

boiler,into whwh dependsthe water-discharge
pipe B which is surrounded by the steam-

- pipe O a shield D being placed around the

35

4.0

two pipes and extending down below the nor-
mal water-line, as does elso the water-pipe B.

The shield is prewded with a series of open-
ings near its upper end to admit steam into

.the same and permlt the steam to pass up
into the steam-pipe C when the water-line

falls below the mouth of said pipe. The

- shield also serves to prevent the foam or scum

45

50 p]y pipe .- A suitable shut-off valve G is lo- |

from entering the steam-pipe. It is not nec-
essary that the steam and water pipes should
be tapped into the boiler at the same pemt
but, as will be seen, only one tappmcr is re-
qmred in the elrenﬂ'ement shown. |

E denotes the Water tank or reservoir, the
lower end of which is connected toa wa.ter-sup—

Fig. 9 is an enlarged vertwel section

| this particular point.

ed in the pipe F. A branch pipe I is.con-

‘nected to pipe F and extends downwardly and
‘communicates with a pipe J, which in turn is

connected to the lower end of a float-cham-

1 ber K. A suitable valve LLis mounted in the
pipe J,and by properadjustment thereof the
| ﬂoet-chamber and the tank E may be caused
to fill simultaneously. -

] ca.tedm ‘seld plpe and a check- Va.lve H,closing
I acainsttheou tflow of water,is hkemse mount-'- By
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A pipe M is connected to the pipes T and J -

‘and is likewise connected to the water-dis
charge pipe B, hereinbefore referred to. _
‘check-valve N is located in the pipe M and

A

serves to prevent the water from being forced
up through pipes B anid M into the pipe I or

J. A suitable shut-off valve O islikewise lo-
‘cated in the pipe M.
'A pipe or tube P is placed within the tank

or reservoir K, the upper end of the pipe be-
ing open at a pomn near the top of the tank,

cates with a shell orcasing Q,which surmounts

and is connected to the float-chamber K.
This shell or casing @ opens directly into
the float-chamber through ports or passages

formedin the washerorguide-block R,mount-
ed in the upper end of the float-chamber.

A float S is placed within the chamber K
and properly posrbloned therein by means of

| a stem T, extending from its lower end and

passing throufrh & pmted washer or guide-

ally connected to a lever W. Said lever is

ity a valve-carrier b. This valve-carrier is
cylindrical in form and werke wmhm a eteam-
chest or valve-casing c.

As will be seen upon reference to Fig. 2,
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whlle the lower end of sald pipe communi-
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-blockU “To the upper end of the float is
attached an arm V, which in turn is pivot-

3t

™

detachably secured to the end of an arm or -
stem a, which has formed atits outer extrem-
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the wall of the chest or casing adjacent tothe
rear face of the valve-carrier b 'is provided

with a shoulder d, against which the valve-

carrier -works, said carrier being free from

95

contact with the walls of the casing except at

The carrieriscut away
on one side, and in said cut-away portion is
mounted a valve e, the outer face of which

bears directly against the wall of the steam-
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chest and makes a close joint therewith. The
valve i8 fitfed closely in the carrier, so that
any movement which is. given to the carrier
is imparted to the valve. Upon reference to
Figs. 4, 6, 7, and 8 it will be noted that the
valve is cruciform in its general contour and
18 provided with a groove or channel 7, which
extends nearly across one member thereof.
There is also a second groove or channel g,
formed in one of the arms of the valve, which

groove leads into the main cross groove or |
channel f, the two grooves forming, in effect,

a [-shaped channel. Steam is admitted to

the valve-casing through a pipe h, which ex-

tends into the upper end of the shield D.
Thus 1t will be seen that steam at boiler-
pressure is always present in the pipe &, and
consequently in the valve-casing. A second
pipe ¢ leads from the steam-chest ¢ to a valve-
casing 7, in which is mounted a piston-valve
kc. This valve is arranged so as to open a
port [, leading into the tank or reservoir E
and to a steam-pipe m, which is connected to
pipe C, or when the piston-valve is drawn to
the opposite position from that shown in Fig.
1 the port [/ is connected directly to a vent n.
The pipezcommunicates with a porto, formed
in the valve shell or casing, which port is in
the forin of a slot of dimensions substantially
the same as those of the groove or channel f,
formed in the valve e. An exhaust-port p is
also formed in the shell or casing, while a
third port g is likewise formed therein, and
to this latter port may be connected a whistle
or other suitable alarm, for a purpose which
will presently appear. Asthe float moves up
and down it oscillates the valve-carrierd, and
consequently shifts the position of the valve
with relation to the ports just referred to.
With the ports in the positions shown in Fig.
6 the groove orchannel fwillbeinline with the
port or opening o, while the laterally-extend-
ing channel g will be in direct communiecation
with the exhaust-port p. This position of the
ports is also illustrated in Fig. 3. When,

however, the water (as will be hereinafter set
forth) has passed out of the tank and the
float-chamber, the position of the valve will
be changed, by reason of the downward move-
ment of the float, to that illustrated in Fig. 7.
In this position it will be noted that the cross
member of the valve has moved to one side

- of the elongated slot or opening o, and as a
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consequence steam in the casing ¢ may pass
directly through the port o into the pipe 2
and thence 1111:0 the piston-valve casing 7,
forcing the valve to the right or to the oppo-
site position from that shown in Fig. 1. At
the same time the valve ¢ will pass to the ex-
haust-port and close the same. The position
of the valve shown in Fig. 8 is an extreme or
unusual one and is designed to open the
alarm-port when the float has collapsed and

- permitted the lever W to drop down to an

unusual extent.
A pipe r may be directly connected to the
vent-pipe n and brought down into a position

I cut off from tank E.

742,294

in line with the boiler, where it may be read-
ily seen by the attendant. This comes into

operation when for any reason the piston-
valve k fails to move back to the left, there-
by permitting the tank K to fill contmuouslv

The water will then be discharged through
the pipe 7, and the attendant will at once
perceive that the piston-valve is not properly
working and that th2 apparatus is out of or-
der in some particular.

The operation of this device is as follows:
Water enters pipe F past the check-valve H
and fills the tank E and also the float-cham-
| ber K. At such time, however, the valve k

i1s forced to the right by reason of the fact

that the piston-head at the left is larger than
| that at the right, so that the tank and the
float-chamber are vented directly to the at-
mosphere through opening [/ and pipe n.
When the tank is full, the float will have
moved up, and the valve ¢ will be positioned
as shown in Figs. 3 and 6—that is, the ex-
yhausb*port will be open, so that the steam
may pass from the piston-valve casing 3,
through the pipe 2, and thence through port o
out through the valve to the exhaust-port p.
By reason of the fact that there is a small
| passage g and a relatively small exhaust-port
p for the same the piston-valve % is moved
back against a steam -cushion,  so that the
valve will be prevented from chattering.
The steam in pipe m of course will force the
valve to the left or to the position shown in
Fig. 1. When the piston-valve reaches the
positio_n just referred to, it will be seen that
the steam-pressure will be exerted upon the
water within the tank E and also upon the
water in the float-chamber K by reason of the
communication between the same through
the pipe PP. The water will then flow down
by gravity through pipes I, J, M, and B into
the boiler. Immediately Lhe float is lowered
the valve will be shifted, so as to again ad-
mit steam into the pipe ¢, and conseguently
| into .the piston - valve chamber or easing j
back of the relatively large piston-valve .

As a consequence the piston-Valve will be

moved to the right and the steam-pressure
The tank and float-
chamber will again fill, and the same cycle

70

/5

80

QQ

95

100

105

110

II5

of operations will be repeated so long as the

water-level in the boiler is below a prede-
termined point or so long as it fails to seal
the lower end of the steam -pipe C. The
check-valve H, located in the water-supply
| pipe K, will plevent the water from being
foreed ba,ek therethroucrh by reason of the
steam-pressure which is exerted upon the

water within the tank K when said tank is

being emptied. The check-valve N also pre-
vents the boiler- -pressure from forcing the
water up through pipe B into the appmatub

i when the steam -pressure is not counterbal-

anced by reason of the pipe m being cut off
from the tank by the piston-valve.

In the construction shown the tank is placed
directly over the float-chamber and commu-
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- pipe P, as heretofore stated. The tank, how-.
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nleatmn between them is made through the

ever, may be placed on a separate stand and
ab any elevatwn, provided outlet therefrom

‘is maintained in proper relation to the float-

chamber. The tank may also be placed hori-

zontally at any elevation above the middle of
the float-chamber, in which case communi-

cation between the tank and the float-cham-
ber may be made by a pipe tapped into the

- tank near the top thereof and connected to
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the float-chamber at or near its upper end.
It is to be noted that with a valve made in
the form shown and described there is but
slight surface contact, and therefore less
friction, than in other constructions. It will
also be observed that it takes but a relatively

small movement to change the position of

the valve with reference to the ports. -
Having thus deseribed our invention, what
we clalm and desire to secure by Letters Pat-
ent, is—
1. In an apparatus of the character de-

‘seribed, the combination of a boiler; a feed-

water ta.nk Incommunication with smd boiler;
a float-chamber also in communication with
sald boller and likewise in connection with
the tank; a float mounted in said float-cham-
ber; a valve-chest; a valve-carrier mounted
in said chest and connected to the float and
operated thereby; a valve mounted in said
carrier and controlling suitable ports formed
in the valve-chest; means for supplying steam

to said valve-chest and a piston-valve oper-

ating to vent the tank or to admit steam-pres-
sure thereto, substantially as set forth.

2. In an appara,tus of the character de-
scribed, the combination of a boiler; a water-
tank in communication with said boller; a
float-chamberlikewisein communication with
sald boller and in communication with the
upper portion of the tank; a float mounted

- 1n said float-chamber; a valve chest or cas-
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1ng, a valve-carrier workmg 1n sald chest or
casing and connected to the float and oper-
atoed thereby; a cruciform valve mounted

- upon said ecarrier and working over an elon-
- gated port and a relatively small exhaust-

| o
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port; means for admitting steam to said
valve chest or casing; a piston:valve operat-
ing to vent the tank or to admit steam-pres-

sure thereto; and suitable connections be-
tween said plston valve and the elongated

port substantially as set forth.

3. In an apparatus of the character de-
sceribed, the combination of a water-tank; a

piston- va,lve for venting said tank and a,lter-
nately admitting steam thereto, and a valve
for controlling the admission of steam to said
piston-valve, the controlling-valve having a

- T-shaped channel formed in the face thereof

65

and working across an elongated opening
which is in dlrect communication with the
piston- V&IVG, and also over a small exhaust
port or opening, substantially as set forth.
4. In an apparatus of the character de-

.

seribed, the combination of a float, a valve- -

carrier connected to said float; a eruciform
valve mounted upon said carrier, said valve
having a T-shaped groove or channel formed
in the face thereof: and a valve chest or cas-
ing for said carrier and valve, said casing
having an elongated port designed to register

with the cross-channel in the valve and like-

wise provided with a small exhaust-port to

3
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register with the other portlon of the groove -

or channel when said valve 18 brought to a
position to exhaust the. piston-valve or.the

like which it controls. |
5. In combination with a va,lve chest or

casing, means for admitting steam thereto; a
‘valve-carrier rotatably mounted within said
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chest or casing; a cruciform valve mounted
upon said carrier and having grooves or chan-

nels f, g formed therein; and means for oscil-

lating said carrier to brmg the valve carried
thereby into operative relation to ports o, P

1 formed in the valve-casing.

6. In combination Wlth a valve chest or
casing, means for admitting steam thereto,
an oscillating valve-carrier mounted within

sald chestorcasing; acruciform valve mount-

ed upon said carrier, said valve having chan-
nels or grooves f, g,formed in the face thereof;
and means for oscillating the carrier and
bringing the valve into position to control the

passage of steam through ports o, pand ¢
formed in the valve chest or casing.

00

95

7. In an apparatus of the character de-

‘seribed, the combination of a boiler: a feed-

water tank a float-chamber; means for ad-
mittin-g-water to said tank and caamber; con-

nections intermediate said tank and chamber

leading to the water-space of the boiler; a
float moanted in the float-chamber; a valve
chest or casing located adjacent to said cham-

ber; a valve-carrier working in said casing;

connections intermediate sald carrier and the

float for oscillating the carrier; a steam-pipe
leading from said casing to the steam-space

of the boiler; a cruciform valve mounted upon
said carrier, sald valve having grooves or
channels f, ¢ formed therein; a pipe extend-
ing from the casing in line with an elongated

opening or port o formed therein; a piston-

valve casing in communication with the tank
and likewise in communication with the pipe

leading from the elongated port; a piston-
‘valve working in said casing; a vent-pipe;

and a steam - pipe -communicating with the

piston-valve. casing
alternatelyinto communication with the tank

by the movement of the plston-valve, sub-

stantially as set forth.

In testimony whereof we have signed our
names to this speclﬁcatlou In the presence of
two subseribing witnesses.

"HENRY JACKSON DAVIS.
PLAYFAIR (.TOODWIN AUL[‘
Witnesses:
H. W. COFFIN,
WM., W. FRENCH.
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