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To all whom it may concern:
Beit known that we, JUDSON BIBE and ED-

WIN RALPH DUNCAN, citizens of the United

States of Amerieca, 1681(11110‘ at Colorado

Springs, in the county of El Paso and State of

Colorado, have invented certain new and use-

ful Impr ovements in Feed-Water Regulators

~ for Steam-Boilers; and we do declare the fol-
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| .advantages resulting from dry boilers or too

. accompanying drawing
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- lowing to be a full clear, and exact descrip-

tion of tho mventmu su ch as will enable oth-

‘ers skilled in the art to which it appertains

to make and use the same, reference being
had to the accompanying drawing, and to the
figures of reference marked theleon which
forms a part of this specification.

‘Our invention relates to improvements in

Teed-water regulators for steam- boilers, our

object being To automatically maintain the
water at a smtable predetermined depth in
the boiler, whereby accidents and other dis-

little water therein may be avoided: and to

this end our improvement consists of the fea- |
tures, arrangements, and combinations here-
inafter descrlbed and claimed, all of which

will be fally understood by 1eferenee to the
in which 1s illus-
trated an embodiment: thereof

The drawing is a section taken through a
boiler eqmpped with our improved automatw

~ feed-water regulator, the mechanism of whleh
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is shown partly in section.

Let the numeral 5 in the drawing designate

the boiler, in which is located a ball b ar-
ranged to rise and fall with the level of the
Water in the boiler. This ball is made fast to
a stem 7, passmn' through an opening in the
top of the boiler,in which 1 1s Inserted a hollow
stud or sleeve 8, whose opening is larger than
the stem to allow the steam from the boiler
to circulate around the stem. Above the
boiler is located and suitably supported a
plate 9, which forms the statlonary support
upon Whlch the mechanism is mounted.
Through an opening formed in this plate
passes the upper extremity of the sleeve 8,
which is threaded at both ends and secured
by nuts applied, respectively, toits extremi-
ties on the inside of the boiler and above
the stationary plate. The stem 7 passes up-

wardly through the sleeve 8 above the plate

l

I . rections from the stem. |
fulerumed on the upper extremitfies of links
13 and 139,

F

at will.

suitable consmuetlon

9. To the upper portion of the stem is se-

cured a sleeve 10, provided with ears, which
are pivotally connected with the inner ex-
tremities of two levers 12 and 12*, which, as

shown in the drawing, project in opposwe di-
These levers are

respectively, whose lower ex-
tremities are pivotally connected with the
plate 9, as shown at 14 and 14*., Hach lever
12 12*is provided with a number of openings,
whereby the fulerum-point may be regulated
Theouterextremitiesoftheleversare
connected,by meansof links 15 152, with valves
16 and 17, respectively, which may be of any
One of these valves
controls the passage of water to the boiler
from the pump, (not shown,) while the other
controls the passage of steam from the boiler
to the pump. It will be assumed that 16 is
the water-valve and 17 the steam-valve.
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Between the sleeve 10 and the stationary

The plston 19 of
the dash-pot is made fast to the stem. The

function of the dash-pot is to prevent sudden

fluctuations of the water in the boiler, as

would occur in marine service, from being

communicated to the stem and thence to the

valves 16 and 17 through the instrumentality

of their connections. The dash-pot is mount-
ed on suitable supports 20, secured to the
plate 9. A stuffing-box is located above and
another below the dash -pot and also be-
tween the top of the sleeve 8 and the bottom

of the dash-pot, whereby there is no esecape

plate 9 is located a dash-pot 18, through

‘which the stem 7 passes. 75
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for the steam around the stem above the

sleeve 8. Communicating with the space
around the stem in the sleeve 8 and leading
therefrom are two pipes 21, which extend up-
wardly and open into a steam-chest 22, into

which the upper e*{tlelmty of the stem 7 pro-

trudes.

Surrounding the stem 7, dbove the sleeve 10
and resting on the sleeve, are a number of
weights 25 for convenience 1in balancing the
mechanism, as hereinafter explained. Each
pipe 21 is prowded with a valve 24, which is
normally open. These valves are atilized to
shut off the steam from the chest 22 when

l for any reason it may be neeessa,ry to do so.
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~1sm would be correspondingly arranged.
~other words, what is referred to in the draw-
ingasa ‘“*boiler” may be considered a tank or
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From the foregoing de%rlptlon the opera-
tion of the mechemsm in a general way will

be readily understood. The float 6 rises and
falls with the water in the boiler through the

connections heretofore explained and by vir-
tue of its action on the valves 16 and 17 reg-
ulates the supply of steam to the pump and
the flow of water from the pump to the boiler,
whereby the water is maintained at the proper
level. Asthe load on the boiler variés or as
the requirements for steam finctuate, adevice
of this kind automatically regulates the sup-
ply of steam to the pump and the supply of
water to the boiler through its action on the

valves 16 and 17, as deseribed.

In water-tube boilers or when forany reason
it is not practicable to place the float directly
in the boiler the float may be placed in a tank
adjacent and communicating with the boiler,
whereby the water in the taok rises and fa,lle
with the water in the boiler. In this event
the hollow stud or sleeve 8 would be attached
to the top of the tank and the other mechan-

In

receptacle in communication with the boiler
and so arranged-that the water-level in the
tank always properly indicates or is the same

‘as the water-level in the boiler.

Independent‘ly of the ball 6 our llmploved

' - mechanism is supposed to be exactly bal-

o
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anced. Letit be assumed that the parts are

~in the position shown in the drawing, that the

water-level is at the proper height in the

| 'boiler, and that the valves 16 and 17 are both
closed. Now if the float-ball were removed |
and the stem 7 left projecting into the boiler

the parts would remain in-the same position
regardless of the pressure in the boiler, since

"there 1s free communication between the

steam-chest 22 and the steam in the boiler by
way of the pipes 21. DBy virtue of this con-
struction the steam or pressure in the boiler
acts on the upper extremity of the stem to
balance the pressure on its lower extremity,
which protudes into the boiler. If the steam
were not allowed to pass to the upper ex-
tremity of the stem, it would be impossible to
antomatically maintain a perfect balance of

the mechanism at all boiler-pressures, since

when the float is applied to the stem as well as
whenitisnotapplied the pressureintheboiler
acts to raise the stem 7 with a force equal to
the boiler-pressure on the cross-sectional area
of the stem, and consequently the greater the
boﬂer-pressure the greater the force acting to
raise the stem. The raising of the stem oloses
the valves 16 and 17, as heretofore stated, and
without the steam- eheet construction, where-
by the steam is allowed to act on the upper
extremity of the stem 7, the pressure in the
boiler might be suf elently great to hold the

valves 16 and 17 closed, though the water were
lowered in the boiler below the danger- point,
in which case the construction would be in-
However, by allowing the steam |

operative.

679,209

| or boiler pressure to act on the upper ex-
tremity of the stem the pressure on the stem

inside and outside the boiler is equalized
under all circumstances and the ball or float

70

is free to rise and fall with the water in the

boiler and exert its forece to open and close
the valves 16 and 17 with the greatest accu-
racy and independently of any retarding or
interfering influences.

The bloeks with whieh thelowerextremities

of the links 13 and 13* are connected are ad-

justable on the plate 9 by means of an extm

bolt-hole 9.

75

30 -

Having thus described our mventlon whe,t k

we elmm 1§
1. In a feed-water ref:ruldtm for steam- b011

ers, the combination with the boiler or water-

1eoepteele in communication with the boiler,

| and the valves for controlling the passage of
steam from the boiler to the pump and the

passage of water from the pump to the boiler,

of a float located in the boiler or reoeptaele

in communication therewith, a stem to which

the float 1s rigidly etteohed, said stem. pro-
truding from the tank or boiler, levers con-

nected w1th the stem and smtably fuleramed,

the steam and watervalves being reepeetwely |

connected with said levers, the arrangement
being such that the water and steam Velves

are closed and opened by the rise and fall of
the float through the mstrumentahty of its

connection w1th the valves.

9. The combination with a boiler or a 1e-}

eepteele in communication therewith, and the
water and steam valves, of a float errenged
to rise and fall with the water in the boiler,

a stem connected with said float, levers con-

nected with the stem, connections between
the levers and the steam and water valves re-
spectively,whereby the passage of steam from

the boiler to the pump, and water from the

pump to the boiler is regulated to correspond
with the fluctuationsof the water-level in the
boiler, and a dash-pot acting on the stem to

prevent sudden variations of the water in the

boiler from being communicated to the water
and steam velves -

3. The combination with a boiler or a wa-
ter-receptacle in communication therewith,
and water and steam valves, of a float ar-
ranged to rise and fall with the water, a stem
connected with the float, two levers connect-

ed with the stem and fulecrumed between the

stem and the water and steam valves, con-
nections between the said levers and the said
valves respectively, and weights mounted on
the stem to facilitate the balancing of the
imechanism.

4. The combination with the boiller or wa-
ter-receptacle in communication therewith,
and water and steam valves, of a float, a stem
connected with the float, levers connected
with the stem, links Whose upper extremities
form fulecrums for the respective levers, be-
tween the stem and the said valves, the lowel
extromities of the links being adjustably con-
nected with a suitable stationary support,
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and. su1table connechons between Lhe outer | tion therewith, a stem connected with the

extremities of the levers and said valves,

whereby the valves are controlled by the rise

and fall of the water in the boiler.
5. In a construction of the class descllbed

the combination with the boiler, and steam

- and water valves, of a float arranged to rise

1o

Y

. the fluctuations of the water in the boiler.

and fall with the w&ter in the bmler a stem
connected with said float, levers conneeted
with the stem, ad] ustable fulerums for the
levers, and suitable connections between the

levers and the steam and water valves respec-

tively, whereby the latter are controlled by

the combination with the boiler and the steam

and water valves, of a float arranged to rise
“and fall with the water in the boﬂer or other

water-receptaclein communication therewith,
a stem connected with said float, a steam

+chest or receptacle located ou‘r51de of the

 Dboiler into which the stem protrudes, and a

connection between the interior of the boiler

or water-receptacle and said chest whereby

| the boiler-pressure on the stem is balanced.

The combination with the boiler and -

o steam and water valves, of a float located in

jthe bmlel or water- reeeptaele in commumca-

fioat, and protr uduw from the boiler, a sleeve
inserted in the bmlel and through whlch the
stem passes, the sleeve being larme enough

the stem, a chest or receptacle into which the
upper extremity of the stem protrudes, and

tacle..
8. The eombmamon with the bmler and

steam aud water valves, of a float located in
the boiler, a stem connected with the float

and Drotrudmﬁ* from the beiler, a sleeve or

which the stem passes, the sleeve being 1a1 o6

~enough to allow the steam to circulate fr 661}

around the stem, a chest or receptacle into
which the upper extremity of the stem pro-

trudes, two pipes leading from said sleeve to
- sald steam-chest, and a valve for controlling

the passage of steam through said pipes.
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i to allow the steam to circulate freely around
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| & pipe 1ead1nn'f10m sald sleeve to smd 1eceD-' |
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| hollowstud insertedin the boiler and thr ough
6. In a construction of the class described,

In tesmmony whereof we affix our signa- 50

tures in presence of two witnesses.
JUDSON BIBB.
EDWIN RALPH DUN OAN

Wltnesses
H. S. FAIROHILD
I‘LORENCD L. ROSSBACII
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