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To all whom it ma Y COMLCETTL:

- Be it known that we, HENRY JAOKSON'

DAVIS, PLAYFAIR GOODWIN AULT, WILBER
WHEELER BAILEY, and JAMES HARDY WIDE-
MAN, of B1rm1nﬂ'hem in the county of Jeffer-
son end State of Alebama have invented a

new and useful Implovement in Automatic
- Boiler-Feeders, of which' the fellom ing is a_.

specification. -
Ourinvention rela,tes to steam-beﬂers : end
it has for its object an apparatus which will

- automatically maintain a uniform water- level
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in a boiler, the level being maintained at any
desired hewhb predetermmed before placing
the epperatus in connection with the boiler,

the variation bemﬂ‘ effected by moving a eoun-f

terbalance or governor-weight epplled to-theé
rockinglever of a'weight arranged in the tank

that receives fthe eha,rn'e ef wa,ter te be fed toﬁ'

the boiler.

The invention conmsts in eertam eomb1-
nations and arrangements of the pelts and

- ¢ertain details of construction which we shall

hereinafter fully describe and claim.:

- Reference is to be had to the cmecempanylnﬂ’f
drawings, forming part of this specification,
in Whlch like ehera,eters of reference indicate |

corresponding parts in both views.

Figure 1 is a vertical section of the eppe- |

ratus with parts in side elevatwn and Fig: 2

1s a sectional plan view.

Our boiler-feed epperetue 18 p1OV1ded mth
a cylindrical tank A, in which is located a
water-displacing wemht B, preferably 11ke-
wise of cvlmdmcal shape and spaced from the

walls of the tank A. The weight B is carried

by a rod X, fitted through an opening in the

cap A and. pivotally connected at its upper
- ‘end above said cap with one arm G of a coun-

_40

terpoised rocking lever, said arm being in-

closed in a chamber Y, fermed on thecap A'.

- The said arm G is seeured t0 a transverse

shaft Z, journaled in’the side ‘walls of the
- eha,mber Y and extendmﬂ' through a stuffi
box B’ to the out51de, Where it has attached

ng-

thereto the other arm H of the said lever, said

arm H having a weight F- e,d;justably held

thereon and-so erranﬂ'ed with respect to the

~ weight B that the 1etter will raise the former

N {e

when it is out of water, but will be itself

the eylinder U, as shown.

‘space of the boiler.

| weight F'i 18 a gov_ernef for regulating the level
of waterin the boiler—thatis tosay,byadjust-

ing it on the lever-arm H toward the shaft Z
the apparatus will feed the boiler (not shown)

on smd arm the feed or supply wﬂl be less.
The al m His. further provided Y‘E?Ith a pin IE[’

| end ef the valve-rod 1, whleh latter pesses
downward through the stufﬁnﬂ'-bm{.] into the

valve-chest C.- The chest Cis conneeted with
a steam-pipe R of small diameter, the steam
therefrom passing into the ehest through a

port R', closed by the upward movement i a,
valve C' on a stem. C*, which is formed with
‘abutments C* and C°, a,daptea to be engaged

by the head C3 on the valve-rod T to recipro-

eete the stem C=. " In the chest Cisalso fitted
a valve-stem C7, fermed with a shouldered

valve C?, edepted to govern the exhaust or
outlet pert C?, and hevmcr an abutment C¢,
~which alter netely with the shouldered valve
C'is also adapted to be engaged by the head

C? on the rod I. - An exheuet-—plpe S, opening
into the air, is connected with the outlet -port
C? of the ehest as shown. -

From the steam space of the chest C a

55

{ to a higher level, and by moving it outward

o
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small steam-pipe T extends, opening at its

other end into the bottom of a eylinder U, in

whichis fitted a piston V, provided with pa,ek—
ing-rings V' and carr 1ed on a stem D', which

passes throu oh the upper head of the cylin-

| der, throuﬂ-'h a bridge D? in a chamber D3,

and is prewded Wlth an exhaust-valve D
adapted to fit on a seat D*in said chamber

30

Steam-passages U’ are formed in the head of

The piston and
valve-stem D' extends above the valve D into
a- T P' and is formed at its upper end with a
disk d, adapted to abut against a similar disk
¢ on the lower end of the valve-stem E', car-
rying avalveE,governing the passage throu gh
the chamber ]L3 and guided by a bridge E-.

A pipeleadsfrom the chamber K5 to the steem—
N designates a steam-
pipe leading from the T P’ and dischar ging
into the upper end of the tank A: above a

| perforated condensing or baffle plate W, held

therein, as plainly indicated in the dra,wmﬂ‘s
‘and M designates the water-supply pipe, pro-

ralsed when partly submerﬂ'ed in weter Thle vided- Wlth eheek-valve K and also opening
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E mto the upper end of the tank A abeve the I a.llow we1ght to smk 10w eneucrh to open the

- -steam entering the tank A through pipe N
and also of: the water discharged frem pipe
M, thereby preventing the wewht B bemﬂ"

- ._.'-.'15

plate W. 'This bafle-plate is intended, pri-

marily, to receive the forece or thrust of the

suddenly forced downward.

The water is supplied tothe boﬂer by meanef

~ of a pipe Q, connected to the bottom of the
10

provided with a check-valve L.

~ The steam-chamber D3 is eonneeted Wlth'-
~the outer air by an exhauet plpe O as shown__ .
- 1n Flg 1.

The tank A ef the eppa,ratus 18 pleced ad-

ceded su

- The operation is-then as follows: Starting
. with the tank A empty and weight B at the

s

- the valve-rod I downward. Sueh movement
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downward limit of its stroke, Wa,tel is turned
on through the pipe M and as it fills the tank |
A raises- the weight B to-a point where it |

causes the arm H of the 100111110' lever to carry

to pass from the

the boiler by grawty through the pipe Q. As |
the water recedes in the tank A the weight B |
- moves downwardly, carrying the arm H of the

roeking leverupwardly when it isnear the ter-

. minus 0]:' thestroke and raising the valve-rod 1.

- Such. use of ‘said rod will close the valve C',
which is-assisted to its seat by the steam-, -'-
pressure in the pipe R. - Near the completion
- of theupward movemenb of the rod I the head
. C*thereof will engage the abutment or collar-
- €% opening the velve C?, and thus permitting
_'the steam inthe pipe T a,nd behind the piston
-V to exhaust through the pipe S. = The pres- |

sure-behind the - piston V having thus ‘been
 reduced, the pressure in the pipe P will i in-
- stantly. feree the-valve E to its seat and open
the exhaust-valve D,therefore allowing steam-
. toexhaust frem tank A through pipes N and.

~O.-~ As soon as pressure in the tank A is re-
dueed to-a point. below that in the pipe M
water instantly flows from the latter over
the baffle- plate ‘W, condensing a pormon of
. . the-steam-in the tenk A, and tlms raising-the

- temperature of the watel
‘never completely empties, the water remain-
ing therein acquires a - temper&ture approxi-.|. -
mately the same as the steam. ' The opera-
‘tion-is then: repeeted until the water in the

| :.l .

o beller shell h::we r1se1:1 to a pomt that Wlll not 3 'at 1its tep, one: of said plpes lea,dmcr from 4

. Since the tank Al

‘valve C?, which will stop the epparetus until
water in boiler recedes sufficiently to allow
‘the weight B to make its full downward stroke.
Thus the apparatus is perfectly automatlc, |
‘maintaining a constant water-line in the
1 boiler by resupplymﬂ' the latter as soon as a
-volume of water has been evaporated equw--

| alent to a charge of the tank A.
tank A and the water-space of the bmler and-----

H&an‘ thus deserlbed oL mventwn What

| we cl::um as new, and deswe to secure. by Let-
-ters Patent, is=

1. In an apparatus. of the Ch&l a.eter de--
| seribed,a water-tank connected with a boiler,

|["and & wa,tel -supply and a water—dlsplacmg
~ jacent to the boiler at a height that the sur- |

 face of the water in the tank when it has re-

ficiently to carry weight B to the
- limit of its downward stroke shall be prac- |
——--go-tically-on-a-level with-the lime at-which-itis
- desired -to maintain the water in the boiler.

Welﬂ'ht in said tank, a lever-arm connected

with such dlepla,cmfr weight, -a governor-

weight applied to said-arm’ and a,depted for

edwebment along -the same- for -controlling
I automatically the-water-level-in theboiler;a
| steam-pipe leading from the boiler and- open—; |
ing into the tank, a valve governing the ad-
.Smission -of ste_em_ through said - pipe,~ and
‘means for opening and closing said valve by
-the rise and fall of said wewht as set forth.

2. In an apparatus: of the---- eherecter de-

between said tank and thesteam-space of the
boiler, a steam-cylinder connected -with said
pipe a,nd having a head - prowded with pas-
sages U, a plston working -in -said cylinder
and -earrying valves-E-and-D-whieh- -govern
the admmsmn and exhaust-of steam” in-"said
pipe, a steam-pipe arranged to supply steam
behind said piston, a steem chest connected -

to said latter pipe, admission and-reducing

‘valves in said chest, and a- Wa,ter-dlsplaelnfr~
__'Welght in the tank a,lranﬂ'ed b0 a,lterna,tely |

| hevmw free access 130 the upper elde of the
| plston from the chest containing the-said-ad=
| mission and reducing- Valvee, as- shown and-

= — -, pd - I ,.d-l-|

described, as set forth -
8. In an apparatus of the eharacter de-
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'-scrlbed a tank mterposed between the boiler

and a weter—supply, a-steam-pipe connection
 of the stem-opens the valve 0’, allowing steam |

pipe R into the chest Cy
- thence through the pipe T into the eylmdeL |
- U, where it foreee the piston V upwardly and
S .-cleses exhaust-valve D. At the same time
~the stem D" raises the stem I’ and opens the |
admission - valve E, allowing steam to pass
~ from the boiler, threucrh pipe P and pipe N,
-~ into the tank A thereby equalizing pressure |
~ and causing water in the tank A to flow into
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serlbed the combination: w1th the tank con-

nected 'Wlth a boiler-and a source-of Water-,
supply, a dlspla,emw-wel ght adapted to rise
and fall in said beiler, a rocking lever con~
| nected with said welﬂ'ht and - an adjustable
governor or eeunterbal&nee weight applied to
S&Id arm, of a valve-chest, a steam-enlet valve
‘@ and steam-exhaust V&IVG C?*arranged in
said -ehest: and provided with- sheuldered
-:stems, a slidable rod havmg a-lengthwise slot -
‘engaging a pin on said- lever-arm; and-
j; Vlded Wlbh a shoulder or collar-within -the
valve-chest, which collar is adapted to’ enga,n'e
{ the shouldel son the valve-stems, steam-pipes
| connecting said-chest with-the-boiler; and a
steam- cheet having admission and- exhaust‘
valves and a plsten for 0pe1 a,tmfr them as
shown and described.- e —

4. In- an-apparatus of the eharacter de-

-serlbed -a tank having a conneetmn at 1ts bot-
tom: Wlt]l the-boiler: and prowded with pipes

pro-

11§
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water-stipply and the other leading from the I a V&IVG-I od provided W1tha,slot and engaging

steam-space of the boiler, a float or weight

~adapted to control the passage of steam

IO

through said latter pipe, and a perforated
baifle-plate fixed in the upper portion of said
tank above the float or weight and extending
over the same between it and the exits of smd
pipes, as and for the purpose set forth.

5. T'’he combination of a tank interposed
between the boiler and water-supply, a steam-

- pipe leading from the boiler into the top of

20

the tank and provided with an exhaust-pipe,

an admission-valve controlling the said ex-

“haust, a cylinder connected w1th sald pipes
and provided with a piston whose movements
alternately open and close said valves, a

steam-chest having a connection with s::ud

cylinder, a steam- dctuated valve in said chest
which is closed by action of steam as soon as |

lifted off its base, a water-displacing weight

in said tank arranged to apply or reduce the.
pressure in such eonneetlon wherebytomove

the piston in the cylinder, a lever-arm con-

nected with the displacing-weight, a counter- |

balancing-weight arranged to move on said

arm and thus used as a governor or regulator, |

a pin on the lever-arm when the level-aam is

nearthe end of its stroke, the whole apparatus
being so placed that the tank does not com-
pletely empty, thereby always containing a
quantity of hot water for heating the Watel

30

discharging into it and always feedmcr hotwa-

terto the boﬂel a check-valve inter posed be-
tween the tank and the boiler admittin g water

-to the boiler, but preventing the flow in the

opposite dir ectlon and a check-valve inter-
posed between t&nk and water-supply, admit-
ting water to the tank but closing when the

pressure is on the tank, all substa,ntlally as

set forth and for the purposes specified.
In testimony whereof we have signed our

names to this specification in the presence of

two Subscubmﬂ* ﬂrltnesses

HENRY J. DAVIS
PLAYFAIR G. AULT.
WILBER W. BAILEY.

Witnesses:
- GEO0. B. TARRANT, .
- Louis W. TERRILL.

JAMES H. WIDEMAN.
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