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- UNITED STATES

d

PatEnT OFFICE.

EDWARD D. SHEPARDSON, OF PITTSFIELD, ILLINOIS.

FEED-WATER REGULATOR.

'SPECIFICATION forming part of Letters Patent No. 231,938, dated_' September 7, 1880. '
Application filed February 13, 18380. |

To all whom +t may concern : _ |
Be it known that I, EDWARD D. SHEPARD-
sON, of Pittsfield, in the county of Pike and
State of Illinois, have invented a new and
useful Feed-Water Regulator for Steam-Boil-
ers, of which the following is a specification.
My invention relates to feed-water regula-
tors in which the flow of the water is regu-

lated by the rising and falling of the water in
the boiler, and is capable of use in connection
with plunger or steam pumps employed to sup-

ply the water to the boiler; and it consists,
mainly, in saitable balance-valves connected
by suitable mechanism with the water of the
boiler, the rise and fall of which controls the

effective operation of the pump or the flow of

water therefrom to the boiler. These and other
improvements, to be hereinafter described, con-

stitute the subject-matter of this specification.

In the accompanying drawings, illastrating

my improvements, Figure 1 is a front eleva-

tion of an apparatus embodying my invention,
of suitable construetion, to be mounted 1n any
suitable position, as on the room-walls of the
boiler, engine, office, or in other convenient
place. Tig.21isa side elevation of the same ap-

paratus,and Fig. 3 a plan view. Iig.4isaview

from the front, mainly in section, on dotted
lines z; Fig.5,a view from the leftside, partly
in section, on dotted lines y; Fig. 6, a hori-
zontal or transverse section on dotted lines 2 ;
Fig. 7, a vertical central section of globe-valve

enlarged: Fig. 8, an isometrical representation,

showing the connection of the regulator and
mud-drum; Fig. 9, a view showing the valve-
connection without the use of the valve-cham-
ber., | | | -

- In my improved regulator, in this instance,
the float-cylinder is made in convenient parts
suitably connected to produce a cylinder of a

form convenient to receive the working parts.

of the regulator and the necessary pipe-con-
nectionis to connect-it with the boiler, pump,
and tank. This eylinder isformed with a float-
chamber, A, to receive a suitable float. It is
also provided with a hollow arm, B, project-
ing laterally from its upper neck portion, the

chamber C of which connects with the cham-

ber of the float-cylinder, and is designed to
receive a suitable lever to counect the tloat
with the valve. |

D is a valve-chamber which projects rear-
ward from the rear side and outer end ot the
hollow arm B, and is provided with a cham-
ber, I, to receive a suitable valve to control
the flow of the water to the Doiler. These
parts constitute the casing of my improved
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regulator, and it is provided with a bed-plate,

I, connected by standards G, employed to fix
it in position. - |

~ H represents a float suitably formed and of
a size adapted to vise and fall freely within
the chamber with the rise and fall of the wa-
ter within it. To this float is fixed a vertical
shaft, a, which rises in the neck portion 1 of
the cylinder-chamber, and is hollow, having
an axial opening, «’, of square form in section,
adapted to receive the square shaft b to slide
thereon freely. The upper portion, b, of the
square shaft is eylindrical in form, and is fit-
ted to pass upward through the stuffing-box
J, fixed in place on the upper end of the float-
cylinder, in which it may be turned in either
direction by meansofahand-wheel, b, mounted

on its upper end for the purpose,and will cause

the float-shaft to revolve with it by means of
its square shaft-connection, and still permit

freely. | | |
The float-shaft ¢ is screw-threaded, and 1s

nionsprojectingradially fromits opposite sides,
on which are pivoted the arms of a yoke, ¢/,
having its free end fitted to receive the free
end of the lever ¢/, forming a free joint-con-

nection therewith to permit the float to rise

and fall without cramping.
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‘the float to rise and fall within its chamber

80
fitted with a thimble serew-nut, ¢, having trun-

K represents a globe-valve in which the

globe is divided into two chambers, ¢ and ¢/,
by parallel transverse walls f, which are con-
nected by a cap, /7, ail .of which join with the

outer walls of the globein such a manner that

the chamber e communicates with the opening

90

K, and the chamber ¢ communicates with the

opening K. The transverse walls f are each
fitted with a valve-seat, I, on the axial center
of the screw-threaded valve-shaft 4/, on which

“are mounted valves &/, adapted to enter and
close the valve-seats in the transverse walls.
The free end of the valve-shaft &/ is supported 1o0

in a suitable bearing in the wall of the globe,

95

and its screw-threaded portion is supportedin



T L

IO

1§

20

25

30

35

4.0

45

£o

55

60

a screw-threaded bearing in the plug 7/, which |

18 removably supported in the globe-wall by

serew-thread connection. Thevalve-shaftthus |

supported 1n its bearings is free to oscillate,
which movement will cause it to move end-
wise, to open or close the valves toward or
from their seats, by meansofits screw-threaded
bearing, as the shaft is made to oscillate in
one or the other direction, |

From the foregoing it will be seen that in
use the force exerted by steam, water, or other
fluids or gases from either the center or outer
chamber will bé equal on the opposite sides
of the valves, and cannot operate to destroy
or disturb their balance; neither will any un-
equal pressure from one or the other chamber
operate to change their equilibrium. I thus

produce a globe-valve balanced under any

pressure, equal or unequal, from one or both
chambers. This globe-valve is placed within
the valve-cylinder in sach a manner that the
openings K’ and K’/ will receive suitable pipes
passing through the outer walls of the valve-
cylinder, to produce a circuit through the
plunger - pump, with which it is connected,
hereinafter to be described.

On the outer end poriion of the valve-shaft
1s fixed a disk, L, fitted with a series of holes,
i, near its periphery, on a concentric line par-
allel thereto. The valve-lever ¢” is fixed to
the outer end center of the valve-shaft, and
extends through the chamber C of the hollow
arm b, having its inuer end to enter the open-
ing in the free end of the yoke on the float-
shaft, forming a free joint - connection there-
with, as hereinbefore described. This lever
is fitted with a stud, ¢/, to enter the holes 7 in
the disk I, to so connect it with the disk as

to cause the shaft and the valves mounted

thereon to oscillate with the vibratory move-
ments of the levercaused by the up and down
movements of the float, and the series of holes
%, 10 connection with the stud-pin 4, furnish
the means whereby the valves may be adjusted
relatively with their seats torequire a greater
or lessmovementof the float to close the valves
to their seats.

The outer end of the lever ¢ is fitted with

of the lever, and, if desired, the yoke-connec-
tion therewith; but this same result may be
accomplished by a slight increase of the buoy-
ancy of the float, and thus dispense with the
counter-weight.

At M 1s represented a glass water-gage of
theusual form, fitted with the usual appliances,
and connected to the float-cylinder in such po-
sition as to show the height of the water
therein. | -

At N is represented a steam-gage of the
usual construction, and in this instance is
mounted on the lever-chamber, its stem con-

-necting therewith, and is employed to indicate

the pressure of the steam.

At I isrepresented the bed-plate, connected
to the float-cylinder by means of standards G.
The bed-plate is employed to fix the regulator

‘a weight, ¢/, to counterbalance the longer arm |

!

| through the pipe.

inan upright positionin any convenient place

and at such a relative height with the boiler
that the water-line of the regulator shall bein

the same horizontal plane with the water-line

of the boiler; and when in such position, suit-
ably mounted, it is connected with the boiler
below the water-line (preferably with the blow-
off pipe I’) by means of a suitable pipe, P,
through which the water-conneection between
the boiler and the regulator is formed. This
connection will always insure pure water in
the regulator, to prevent clogging the parts
and staining the glass gage, and being located
some distance from the water - surface in the
boiler, will not be disturbed by foaming; and
1ts connection with the blow-off pipe P, be-
tween the mud-drum P”, the water-indunection
pipe T, and the blow-off valve P/, hy which
the feed-water and blow-off will pass the con-
nection of the regulator supply-pipe, will pre-
vent its clogging. The regulator supply-pipe
is provided with a valve, &, by which to shut
off the water-supply to the regulator when re-
quired for the examination or repairs of the
regulator. Theregulatorisalso provided with
a blow-off valve, &/, employed to empty the
float-chamber.

At R 1s represented the steam -indnetion
pipe, the continuation of which is designed to
connect with the boiler at any convenient point
sutficiently above the water-line therein to
prevent the water from the boiler being car-
ried over throughit. This pipe connects with
the valve-cylinder by means of a branch pipe,
R, through which the steam from the boiler
1s admitted to the float-chamber, through the
chamber I& of the valve-cylinder D and
through the chamber O of the hollow arm B,
as indicated by the arrows in these parts in
Kigs. 4, 5, and 6. The induction-pipe Ris fit-
ted with a valve, R/, by means of which the
flow of steam to the regulator may be shut off
when desired, for the examination or repairs
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of the regulator or any other purpose requir-

ing 1ts use.

The Induction-pipe R is continued below the
branch pipe R, and is provided with a valve,
R, by which it may be closed or opened to
prevent or permit the passage of the steam
The further extension of

II5

this pipe and its purpose will be hereinafter

described.

I have represented my improved regulator
in connection with a plunger-pump of ordinary
constraction, in which S represents the pump
proper, with planger S/, plunger-rod S”, and
valves 8. The continuations of the broken
pipes T, Ifigs. 2and 8, are designed to connect,
forming a water-induction pipe-connection of
the pump with the blow-off pipe near the mud-
dram, through which to supply water to the
boiler. The continuation of the broken pipe
T7 1s designed to connect with the water-sup-
ply tank. At 1 is represented a portion of a
circuit-pipe, one end of which is conneected
with the side chambers of the globe-valve in
the valve-cylinder, and its other end is con-

I20

125

130



LT

~ boiler.

1O

20

231,938 - . 3

nected Wlth the water-induection pipe T, be-
tween the pump and its connection mth the
At U is represented a pipe which con-
nects with the center chamber of the globe-
valve in the valve- cylinder, and is eonne.(,ted

‘with the horizontal portion I/, which is con-

nected with the portion ', t]nt connects with

the water-supply pipe TV, betwecn the pump
‘and the water-supply, in 'such a manner as to

produce, a complete circuit with the water-sup-
ply pipe through the pump and thlough the
olobe-valve.

From the foregoing it will be seen that with
my improved regulator, constructed and ap-
plied substantially as described and shown,

the water-line will be maintained on the same.

horizontal plane in the boiler and regulator
by means of the water- connection herein-
before described, and that the water-supply
will be farnished to the boiler by a pump con-
nected therewith, substantially as shown and

described, put in econnection with suitable ma-

~chinery operated by the steam generated in
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the boiler or otherwise, and the StP‘Lm -pressure
will be the samein the boﬂer and regulator, by
means of their ste‘un couneotwn as herem de-
scribed.

- It will be rewdﬂy seen that under these cir-
cumstances the float in the regulator will rise
and fall with the rise and fall of the water in
the boiler; and as it falls it will carry with it
the lever conuected with the screw-shaft of the

valve, which movement will operate, through

the left hand screw-thread bearing thereof to
move the shaft endwise and close the vfﬂve,
and compel the water thrown by the pump to
pass into the boiler direct. This action, if

~continued, will soon cause the water to 1"ib6 in

the 1)01161' and in the regulator, which will
cause the float to rise and reverse the move-
ment of the valve-shaft through its connection
with the rising float, and cause the valves to
open to per 111113 the water thrown by the pump,
or a portion thereof, to flow throu nrh the pipe
connected with the ind uction-pipe Detween the

pump and boiler, and through the valve and

the pipes which conneet with the supply-pipe

~ between the pump aud the tank or water-sup-
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ply, to be again passed through the pump, to

continue 1t§:. circuit of least I‘E‘ilbtcll]be when
the valves are open.

From the above it will be seen that my in-

vention, constructed and arranged as herein

(1escribed, contains the elemeuts, in suitable
combinations, by which I produce a-complete
automatic water-feed capable ot regulating the
water to the water-line in the boﬂer within \fery
narrow limits.

The water-line in the boiler may be varied

“within thelimits of theregulator withoutchs ang-

ing its relative 1)05113101,1 therewith. This is
re'tdlly accomplished by turning the hand-
wheel 6 to theright, which will cause the float

toriserelatively with the valve-operating lever

by means of its screw-threaded shaft-connec-

LT
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with the valve- lever and the reverse movement
of the hand-wheel wﬂl reverse all the actions
and lower the water-line in the boiler with the
lowering of the float relatively with the valve-
lever.

Iu the foregoing I have described my im-
proved regulatorin connection with a plunger-

‘pump ; but 1t 18 also capable of use in connee-

tion Wlth a steam-pump, 11 which connection
it 1s found to be a very perfect regulator. In
1ts application to ‘a steam-pump the steam-
induction pipe Ris continued below the branch
pipe R/, and connects with the pipe [ below
the valve- cyhnder by means of the pipe m, and
the portion of pipe I below the connection

70
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of the pipe m is removed, and the end thereof _

below m, and its connection with the water-
induction pipe, is suitably closed with screw-
plugs or otherwise,
nected from the supply-pipe TV and connected
to the steam-pump, which may occupy substan-
tially the same position of the plunger-pump
above described, suitably connected with the
water-induction pipe and the water-supply
pipe. Inthisapplication with the steam-pump
1t will require a right-hand screw-thread on the
valve-shaftt, mstead of the left-hand screw-
thread above described, to reverse the move-
ment of the valves to cause them to open with
the downward movement of the float and the

ralve-lever thereto attached, caused by the low-
ering of the water in the boiler. This action,
thus opening the valves with the descent of

The pipe I/ is diseon-.

35
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the float, will permit steam to flow from the

boller through the valves in the direction in-
dicated by th(, arrows to the pump, through
the circuit formed by the steam-induction pipe
R and the continuation m and [, connecting it
with the outside chambers of the valve thence
through the valves and through the 1)1pes v, 1,
and Z*’”, which connect with tl]@ pump, to set
1t in operation to force water into the boiler
through the pipeT. Thisaction will cause the
water in the botler, and consequently in the
regulator, to rise, which will eause the float to
rise with 1t, and when 1t has reached the water-
Iine, or very soon thereafter, will close the
valves and shut off the flow of steam to the

pump, which will stop its actlon and the ﬂow-_

of water to the boiler.

When in use this action will be so balanced
that a very slight movement of the valves will
suffice to hold the water in the boiler practi-
cally on the water-line.
~ In the foregoing I have represented my im-
proved balanced valve incased in a eylinder
projecting from the rear side of the hollow
arm ; but this cylinder may be readily dis-
pensed with, and the globe-valve itself may
be fitted directly into the hollow arm by screw-
joint connection, as clearly represented in Fig.
9, or 1t may be wuuectud therewith in any
other sunitable manner. In this application of
the valve the steam-induction pipe R may be

tion therewith, and the water-line will rise in i connected with am convenient portion of the
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regulator above the water-line. In this in-
stance I have represented it connected with
the upper surface of the hollow arm. The like
parts in this figure are designated by like let-
ters of reference employed in the deseription
of the other figures.

Instead of the vertical shaft of the float be-
ing provided with square axial opening, as
helunbefme described, it may be cylindrical
in form, provided with a cap portion, as at »,
fitted with a square opening to receive the
square shaft b, which will cause the float-shaft
to revolve mth the movement of the square
shaft. -

To render my 1ent1la,t01 easy of access for
the purpose of repairs and for adjustment, I

.-1

- have provided it with removable screw-plugs
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», q, and 7, by means of which the several
parts can be readily adjusted, removed, or re-
placed, as may be required.

I am aware that prior to my invention feed-

water regulators have been made in which

floats operated by the rise and fall of the wa-
ter in the boiler were employed to regulate the
flow of the feed-water. 1 therefore do not
claim the use of the float in this connection,
broadly; but

I claim as my invention—

1. The combination, with a float-cylinder
and a float having a shaft secured thereto,

sald shaft provided with an axial opening of

square or angular shape in cross-section, of a
ouide-shaft located in the opening in the ahmﬂa

connected with the float, and of corresponding.

angular form 1 cross-section to the opening
in said shaft, substantially as set forth.

2. The combination, with a float-shaft pro-
vided with an axial opening in square or an-
gular form in cross-section, of a shaft fitted
to enter said axial opening and having its up-
per portion fitted to revolve in a suitable bear-
ing on the float-cylinder, and fitted with suit-
able appliances by which the shaft may be
turned in its bemmn to the right or left to

cause the float-shaft to revolve theremth sub-

stantially as and for the pur pose hereinbefore
set forth.

3. The cmnbm%lon with the screw-threaded
float-shaft, of a screw-threaded thimble-nut
suitably cm_mected with the valve-lever to
vary the position of the thimble-nut on the

float-shaft by means of its connection with the |

hand-wheel mounted on the square shaft, sub-
stantially as and for the purpose hereinbefore
set torth.

4, . The combination, with a screw- threaded

thimble-nut mounted on the float-shaft, of a

lever sunitably connected with the va]ve and
having a free joint-conneection with the thim-
ble- nut substantially as and for the pm pose
hereinbefore set forth.

5. The combination, with the float - lever,
of a balanced valve provided with a screw-
threaded sfem at one end and supported 1n
the valve-casing at its opposite end, said valve-
casing being divided into two chambers, each
faornished with an independent connection for
an induction and exhaust pipe, and valves
seating upon valve-seats formed in the walls
forming said chambers, substantially as set
forth.

6.-The herein-described valve, 1n combina-

tion with the float-cylinder, as and for the pur-
pose hereinbeforé set forth.

7. Thecombination, with thescrew-threaded
valve-shaft, of a disk mounted thereon and a
lever adjustably fixed thereto, the disk and
lever provided with means for the relative ra-
dial adjustment of the lever and disk, as and
for the purpose hereinbefore set forth.

8. The combination, with the float and Hoat-
lever, of the balanced valve having a screw-
threaded stem and devices, substantially as
hereinbefore set forth, for automatically regu-
lating the flow of feed-water to the boiler, sub-
stantially as set forth.

9. The combination, with a feed-water regu-
lator, substantially as herein described, of a
water-supply pipe communicating with the
boiler-supply pipe at a point between the mud-
(drum and blow-off pipe, substantially as set
forth.

10. The combination, with the valve-cham-
ber connecting with the float-lever chamber of
the regulator, of the steam-:pipe forming a
steam-conduit from the steam-boiler around
sald valve-chamber through the float-lever
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chamber to the float-chamber, substantially as

set forth.

11. The combination, with the feed-water
float-chamber, and mechanism, substantially
as hereinbefore described, of the valves and
circulating-pipes, substantlally as described,
whereby the watu" 1s automatically forced dl-
rectly into the boiler or through the circuit-
pipes, substantially as set forth.

DDWARD D. SHEPARDSON.

Witnesses:

J. L. DOBBIN,
GEORGE SANDERSON.
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