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This invention is designed and developed
to provide comparatively simple, durable
and reliable means for automatically intro-
ducing water into a low pressure steam boil-
er, Tor instance boilers such as are employed
in low pressure heating systems, to maintain
the water level in the boiler above the danger
point, utilizing water from the ordinary pres-
sure supply system of the municipality to the
house or building in which the steam plant
is located, and the objects and nature of the
invention will be readily understood by those

- skilled in the art in the light of the following
explanations of the accompanying drawings

5 that illustrate what I now believe to be the

preferred mechanical expression or embodi-
ment of my invention from among other
forms, constructions, and arrangements with-
in the spirit and scope of the invention.
This device is the result of many years
study and practical experience in endeavor-
Ing to secure a reliable, automatic water sup-
ply for low pressure steam boilers. It may
be well to distinguish the difference between
low pressure and high pressure boilers to
give a better idea of applying the principles
involved in this invention. As the inventor
has learned, the low pressure steam heating
system usually has a boiler made of cast iron
sections, and the steam generated is rarely in
excess of fifteen pounds pressure; fifteen
pounds being considered a very high point
for the steam gauge to reach, as most of the
low pressure boilers are adjusted-with a relief

i valve set to blow off between eight and twelve

pounds. In the majority of cases the low
pressure boiler never generatesa steam pres-
sure, intentionally by the fireman, above four
or five pounds; usually it runs between one
and four pounds, except in severely cold
weather, when it is allowed to move up to
between five and seven. The high pressure
boiler, in which the water supply is controlled
by what is known as an injector, is arranged
for a steam pressure far in excess of what. is
maintained in a low pressure boiler; there-
fore, the class of high pressure boilers, using
injectors, need not be considered in this con-
nection,

The petitioner and inventor has made a
very careful study of the question of supply-
ing a low pressure steam boiler with water to
avoid the burning out and cracking of the
cast iron sections; such trouble has cost him,
as owner of various buildings, thousands of
dollars for replacements, and untold annoy-
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ance because of the breakage of the cast iron

boiler sections. Such annoyance and ex-
pense while very great, could have no com-
parison to the danger of exposing tenants in
medium sized apartment houses and office
buildings to suffering from lack of heat until
repairs can be made. Many articles have
been produced which can be inserted in
cracked boilers with the purpose of tempo-
rarily stopping the leakage. Without such
ingredients, it s very hard to visualize how
great the suffering would have been in the
past. Though such remedies have given great
relief and benefit to the public, it is a well
known fact that the owner, or those respon-
sible for supplying heat fo tenants, under
such conditions, are in. constant fear of the
patched-up condition of the boiler.

The inventor is well aware of the numer-
ous attempts which have been made to accom-

plish this purpose, having learned of such at-

tempts in trying to secure some arrangement
which would eliminate the possibility of such
conditions for his own use; and, finding none,
after careful research and consideration, un-
dertook through his ingenuity, as an inven-
tor, to develop something that would accom-
plish the object in view, and, with this in-
vention, feels confident he has succeeded.

One of the great difficulties, it seems, was
the many varying water pressures in the city
systems of water supply, and in the produc-
tion of a supply valve that would not leak
and flood the boiler, or one which would not
allow the seat of the valve to be burned out
by the very high temperature of the water or
steam coming 1n contact with same.

The object of this invention being intended
to eiiminate the possibility of breakage, for
lack of the proper water supply, in low pres-
sure steam boilers, and -after careful and
practical test of this invention, it seems a cer-
tainty that the object in view has been accom-
plished. Specifically pointing out the ob-
jects, and in explanation of the various parts
of the device says:

The particular object of this invention is to
automatically introduce and feed water into
a low pressure steam boiler from the ordinary
municipal water supply system by simple,
durable, improved, and eflicient means and to
maintain an automatic water supply level.

A further object in connection with this in--

vention is to provide an automatic water feed
supply system for low pressure steam boilers,
wherein a small, elongated feed water tank is
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utilized with means to control the water pres-
sure conditions and maintain a certain and
positive water supply to the boiler.

A further object of this invention is that
the water forced into the boiler shall not be
of a very low temperature; a tank is therefore
provided as an auxiliary to be attached to the
boiler, as indicated, so as to permit the steam
to raise the temperature of the water before it
enters the boiler, thereby preventing reduc-
tion of the generated steam in the boiler and
consequent increased cost in fuel.

A further-object of this invention is to pro-
vide certain improvements in an equalizing
system by connecting the steam generated
in the boiler to the tank, whereby the steam
will hold the required amount of water to its
proper limit in said auxiliary tank and pre-
vent the backing up of the water into same, at
the same time preventing a vacuum, and flow
stoppage from the tank.

And a further object of this invention is to
provide a free, non-leakable, gravity closing

" valve, without springs or connections for
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forcing it to its seat ; leaving said valve entire-
ly controlled by gravity and water pressure.
All of which in combination is arranged as
more fully explained and specified herein-
after.

Referring to the accompanying drawings,
forming a part hereof:

Fig. 1 more or less diagrammatically illus-
trates a low pressure boiler for a steam heat-
ing plant equipped with water supply means
n accordance with my invention.

Fig. 2'is a detail vertical section through

" the water supply tank and certain other at-
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tached parts.

Fig. 8 is a detail vertical section taken in
the plane of the line 3—38, Fig. 2, showing the
water-cooled, vertical 1ift valve,

Fig. 4 is a detail horizontal section taken
on the line 44, Hig. 8. ‘

Fig. 5 is a detail perspective of the water-
cooled, washer-holding clamp or open sleeve.

Fig. 6 is a detail perspective of a portion of
the adjustable float apparatus and of the op-
erative connection from said apparatus to the
cone lift valve.

I show more or less diagrammatically any
suitable low pressure boiler 1, for a steam
heating plant, and this boiler 1 is equipped
with any suitable or usual gauges and indi-
cators, among others such as water gauge 2,
indicating the boiler water level.

I show a water supply pipe 4, from the city
or municipal water supply system and where-
in the water is usually maintained at a con-
siderably higher pressure than the steam pres-
sure generated in such boiler. This pipe 4 is
controlled by emergency cut-off valve 6, and
usually forms the main water supply system
of the house or building to be heated by the
steam heating plant that includes the boiler
1 so that the pressure water supply flows
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through pipe 4 into the building. The pipe
by-pass or loop, 10 and 12, Fig. 1, becomes
part of the water supply system of the build-
ing, where suitable means are provided to
maintain the desired water pressure, and
should be equipped with suitable emergency
cut-off valves, for instance, such as valves 11.

The ordinary manually. controlled emer-
gency feed water pipe 3 extends into the lower
portion of the boiler 1, as usual, to supply
water to the hoiler through manual control
of the cut-off valve 5 in the usual manner.
This pipe 8, while coupled to the pipe 4, re-
ceives its water supply therefrom in emergen-
¢y cases and is only mtended for use in case
the automatic supply fails.

During the operation of the ordinary low
pressure steam heating plants, it is necessary
for the fireman to closely observe, from time
to time, the water level indicated by the gauge
2, and to supply water to the boiler to main-
tain the safety level, through manual manip-
ulation of the valve 5. ‘Fhrough careless-
ness on the part of firemen, and for other
accidental reasons, very heavy annual loss
is suffered by reason of damaged boilers due
to leakage and failure to keep up and main-
tain the proper water supply in the boiler. To
the best of my information, no kind of safe
and efficient automatic feed water supply de-
vices for low pressure steam-heating plant
boilers are on the market, nor ave such obtain-
able.

By long study of this subject, experimenta-
tion and development, I have discovered that
this problem of automatically and reliably
maintaining the proper water level in a low
pressure boiler within safe limits can be
solved by employing a closed or tight feed
water supply tank, such for instance as 14,
Fig. 1, with the water space of the boiler in
open communication with the water space
of the tank, and with the space- above the
water in open communication with the steam
space of the boiler, so that the water in the
boiler and in the tank will be free to seek a
common level and the steam pressure above
the water in the tank, earried through pipe
16, will approximately be the same as the
pressure on the water in the boiler; and to
provide float-controlled means to regulate
the level of the water in the tank and to sup-
F].y the boiler through the tank from the

‘house water supply pressure system, whereby

when the water in the boiler drops below the
desired water level, the flcat will fall and a
valve will open to replenish such supply.
For instance, I show a closed, elongated
water supply tank 14 arranged contiguous
to the boiler 1 and at the proper elevation
with respect thereto. This feed water sup-
ply tank 14 can be supported at the desired
elevation in any suitable manner although
I show a pipe supporting frame work or
stand 15 on which this tank 14 rests.
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A feed water supply pipe 8 opens from
the bottom of the tank 14, extending to the
ordinary feed water supply pipe 3 to the
boiler. This pipe 8 can be provided with an
emergency hand-operated cut-off valve, 7,
and if so desired, with a drain-cock 9.

A steam pipe 16 opens into the steam space
of the boiler 1 and extends therefrom to the
top of the side of the tank 14 so as to enter
the space of the tank 14 above the water
therein. This pressure equalizing steam pipe
16 is provided with an emergency hand
operated cut-off valve 17.

The feed water supply tank 14 is prefer-
ably provided with a glass water gauge level
indicator 19 to visibly indicate the water
height within the tank. The arrangement of
the tank, equalizing steam pipe 16, and water
levelling pipe 8, is such that the water level
indicator gauges 2 and 19, should indicate
the same water level, and the water in the
tank and boiler will rise or fall simultane-
ously and reciprocally. This is rendered
possible and in fact is necessitated by the
open communications between the boiler and
tank through said steam and water pipe con-
nections.

Various means can be provided for auto-
matically maintaining a proper water level
in tank 14 from the supply pipe 4 and for
shutting off the water when it reaches the
desired level.

For instance, in the example illustrated, T
show a float to control the opening and clos-
ing of the tank water supply. from pipe 4,
through pipe by-pass 10, 12.

In this example, the tank 14 is provided
at its upper portion with a lateral projection
18 forming a lateral chamber open to the
interior of the tank above the water level,
and a supply pipe connection through the
top wall of this projection 18 to supply water
to the tank 14. This water supply connection
from pipe 4 to tank 14 includes an upright
valve casing having a depending water sup-
ply neck 26* screwed into a vertical port in
the top of the projection 18.

This valve casing provides an internal
horizontal annular seat 29 for a flat com-
pressible washer 30 having a central vertical
opening or port for the downflow of water
from the valve casing into the interior of the
projection 18 through the discharge passage
262,

This compressible or cushioning washer
forms the seat for vertical water supply con-
trolling lift valve 32 (Fig. 8), which in the
particular example shown, decreases down-
wardly in diameter, i. e. is conical in form,
constituting a conical plug valve depending
through the port in the washer to normally
tightly close the same. The edge of the
washer surrounding the port constitutes an
annular seat for the valve. The valve casing
13, provides a pressure water supply passage

3

or chamber 18% normally closed at the bot-
tom by the washer 29 and valve 82, so that
on Lifting valve 82, the pressure water supply
will flow into tank 14. ’

The valve casing water chamber 182 is in
constant open communication with pressure
water supply by pipe 4 and loop connections,
although in the example illustrated, T show
the water supply in chamber 18%, maintained
through the medium of radial port 21, from
annular water jacket 20, in the valve casing,
and surrounding the chamber 187, and the
valve and its washer, to chamber 13, and
pipe connections 10, and 12, from pipe 4, to
the water jacket 20. These pipe connections
10 and 12, in normal operation, place the
water jacket in open communication with
pipe 4, and are arranged to provide for a flow
of cold water through the water jacket to
constantly cool the valve mechanism and
washer within the valve casing.  In case of
emergency, the valve casing can be cut off
from the water supply 4, by manually oper-
ated cut-off valves i1. ‘

The vertically reciprocatory lift valve 32,
is guided and maintained in its vertical posi-
tion by guide rod 33, normally fixed to and
upstanding therefrom and by lift pin 34,
normally fixed to and depending therefrom,
although T do not wish to so limit my inven-
tion. The guide rod 83, is freely slidable ver-
tically in and is guided by the removable
top screw cap 28, of the valve casing 13.

The lift pin 34, depends through the dis-
charge neck 26% into the chamber within
projection 18, and is freely vertically moy-
able and is guided by any suitable interior
formation of said neck. The said plug valve
32, lift rod. 38, and lift pin 34 can be con-
structed as one integral part. -

The vertical position of the lift valve is,
in this example, controlled by a suitable float
device actuated by the rise and fall of the
water in tank 14, Fig. 2. For instance, T
show float 37, carried by long lever arm 38,
secured to a head that forms a longitudinal
continuation thereof and that provides the
fulerum point or axis 40, on which the float
arm swings vertically as the float or ball 87
rises and falls. Said head of the float arm
provides a short horizontally-disposed lever
arm, in the projection 18, which 1s the form
of fork 39, loosely straddling the lower end
of valve lift pin or rod 84. The lower end
of said lift pin 34, has opposite flat faces
within said fork to prevent axial rotation of
the 1ift rod and valve, and with top opposite
tapered stop shoulders 85, above the fork
and corresponding stop shoulders 36, below
the fork, The fork is arranged between said
upper and lower spaced stop shoulders, more
or less lost motion being provided for, so that

70

7E

80"

o
pa

a0

108

105

110

115

downward movement of the float elevates the

the 1ift rod and valve by contact between the
fork ‘39, and shoulders 85, while upward
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movement of the float causes the fork to co-

“operate with shoulders 36, in a downward or

valve closing direction.

After the tank 14, is set up and the varicus
pipes ave coupled therete and to the boiler,
and the float mechanism is operatively assem-
bled, it is usually necessary to adjust the float
with respect to the head of its lever arm, to
maintain the desired water level in the tank
to accord with the safety water level required
by the particular beiler installation. For
this purpose, I provide an adjustment where-
by the float 87, can be adjusted vertically
with respect to the fulcruin or axis 40, and
with respect to the head fork 39, and the valve
lift rod, so that the float and feed water sup-
ply valve controlled thereby, will thereafter
act to maintain this particular required
boiler water level. For instance, the rear
portion of the head of the float or lever arm
18 formed of lengitudinal spaced vertically
wide jaws or clamping members 41, between
which the float vod 38 extends and to which
it is pivotally secured by transverse pivot
pin 412 The rod 38, is clamped to the head
in fixed longitudinal continuation thereof by
bolts 42 whereby the jaws 41, are drawn to-
aether to tightly grip the rod 38, and where-
by the jaws can be loosened with respect to
said rod to permit the same relative vertical
swing on pivot 41% when setting the float to
the desired relative vertical adjustment pre-
paratory to securing the same by bolts 42, and
jaws 41.

The washer 30, that forms the seat for the
supply valve 82, is preferably rendered ac-
cessible and renewable. For this purpose, 1
provide = longitudinally-slidable ivasher
ciamping spider or sleeve 22, removably and
longitudinally located in the valve casing
water chamber 18% and at its lower end hav-
ing washer compressing ring foot 23, fitting
down on the tep side of the flat washer 30,
above the washer supporting annular ledge or
shoulder 29, and pressing and holding the
same thereto. The vertical port through a
cushioning compressible non-metallic washer
30, and the valve seat surrounding said port,
are remote from the foot 23, although usually
concentrically arranged with respect thereto.

The upper end of the valve casing 15, can
be formed with top tubular externally and
internally screw-threaded neck 26, in longl-
tudinal continuation of chamber 132 This
neck is normally tightly closed by removable
cap 28. The spider 22, is insertable and re-
movable through this neck, and is held down
and adjusted longitudinally by removable
ving nut 27.  The spider 22, 1s longitudinally
slidable in the valve casing and is preferably
held against axial rotation by tit or lug 24,
slidable in longitudinal groove 25, (Figs. 8,
5) in the neck 26.

From the foregoing, it will be understood,
that the washer can be removed and renewed,
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on removal of cap 28, ring nut 27, and spider

2, and that the clamping pressure of the
spider 22, on the washer 80, can be varied,
although T do not wish to so limit all fea-
tures of my invention.

The valve washers commonly employed are
soon destroyed or rendered inefficient by the
destructive action of steam and high tem-
perature, and hence where I employ a valve
In my apparatus that seats on a compressible
washer subject to deterioration under the ac-
tion of high temperature or steam, I provide
means for protecting the washer against the
action of sfeam. Tt is for this reason, that I
provide the valve casing with a valve and
washer cooling water jacket 20.

The ordinary house supply water flowing
through the valve casing 20, lowers the tem-
perature adjacent to the valve and its washer,
and in fact will cause condensation of steam
rising in the projection 18, and water passage
26, and serves to protect the washer against
the softening destroying action of the steam.

It will be obvieus from the foregoing, that
when the water level in the tank 14, drops be-
low the predetermined level, the float lever
will 1ift the cone valve 32, and permit down-
flow of feed water through the washer port
and into the tank to raise the water level in
the tank and boiler. When the desired level
is attained, the float will raise to a point so
that the lift valve is free to close the port in
the washer.

It will be noted that the water in tank 14 is
kept hot or at least warm by the steam in the
tank and by the open communication between
the tank and boiler, and hence that the boiler
afficiency is not lowered by feeding cold water
thereinto. Also the float and peculiar valve
mechanism, serves to constantly maintain the
desired water level by frequent inflows of
small quantities of feed water, by a sort of
frequent bleeding action of the valve 32, as
distinguished from infrequent more or less
Iarge charges of cold feed water.

In the drawings, for purpoeses of illustra-
tion, the cone valve is exaggerated in length,
and the port in the washer in diameter. Not-
withstanding the fact that the water pressure
in the valve casing exceeds the steam pressure
in tank 14, the valve 82, is easily and quickly
lifted, the short stroke necessary to open the
same, by the float mechanism, and as quickly
closed. 'The valve mechanism is quickly re-
sponsive to the rise and fall of the water level.

The closed tank 14, is preferably provided
with a removable top wall ov cover 142, where-
by access can be gained to the float mechanism
when the valves 7, 17,6 and 11, are closed.

1 have gone into many details in the draw-.
ings and description te which I do not wish
to limit my invention, and hence the dis-
closure hereot should be considered merely
illustrative and not limiting in character,
particularly as various changes, modifica-
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tions and variations can be resorted to with-
out departing from the spirit and scope of
my invention, '

What 1 claim is: -

1. Means  for autcmatically supplying
water to a low pressure steam boiler from a
pressure water supply, comprising a feed
water connection including a closed boiler
feed water tank adapted to automatically
feed water into the boiler, a valve for con-
trolling the flow of water for the boiler
through said connection, and valve control-
ling means actuated by the fall and rise of
boiler heated water in the tank to cause said
valve to open and close said connection for
automatically maintaining the boiler water
level, a non-metallic compressible valve seat
washer for said valve, said valve and its said
washer being arranged at the exterior of the
tank and above the level of the hot boiler-
heated water in the tank; and means to con-
stantly maintain circulating cooling feed
water over and in contact with said valve and
said washer when the valve is in both closed
and opened positions to cool and protect the
washer against the deteriorating action of the
boiler steam and water temperature.

2. An automatic water supply for low
pressure steam boilers, comprising a feed
water supply connection adapted to be con-
nected with a source of water under pressure
to feed water therefrom to the boiler, a valve
for controlling the water flow through said
connection, and valve controlling means
actuated by the rise and fall of the boiler
water to cause the valve to close and open
sald connection to automatically maintain the
boiler water level, a non-metallic compressi-
ble cushioning valve seat washer being pro-
vided for said valve, said valve and its said
washer being remote from the hot boiler-
heated water; said washer and valve being
accessible from below to the boiler steam;
and means to circulate cooling feed water
in contact with the said washer and said valve
to protect the washer against the damaging
action of heat.

3. Means for automatically supplying
water for low pressure steam hoilers, com-
prising a closed tank adapted to be connected
with the steam and water spaces of a boiler
to maintain the boiler water level in the tank
with a steam space above the boiler-heated
water in the tank; a cool water supply con-
nection at the exterior of the tank and open-
ing thereinto above the water level therein
and embodying a water supply valve having
a non-metallic seat, both at the exterior of
the tank and open from below through the
sald connection to the steam space of the tank,
said connection providing an internal feed
water passage and chamber for circulating
and maintaining cooling water on said scat
and submerging the valve above the seat
when the valve is in both opened and closed

5

positions; and a valve actuating float in the

tank for controlling said valve.

4. Means for supplying water for a low
pressure steam boiler, comprising a float-
controlled water supply valve that embodies
a valve casing, a valve seat in said casing hav-
ing o feed water discharge port, said casing
providing a feed water discharge neck de-

70

pending from said port for delivery of feed

water Into the steam space of a boiler feed
tank, a feed-water-supply controlling tapered
1ift valve plug in said casing for closing and

opening said port and extending above and

below the same, a cooling pressure water
pipe connected to said casing above said port,
said casing providing a cooling .pressure
water circulating passage and chamber to
maintain cooling water over said seat and
submerging said valve above the seat when
the valve is in both opened and closed posi-
tions and to tend to cool the depending por-
tion of the valve and said neck by conduction.
5. An automatic water supply for low
pressure steam boilers, comprising an exte-
rior valve for controlling the discharge of feed
water to supply the boiler, and mechanism
controlling said valve, said mechanism actu-
ated by the rise and fall of water in the boiler,
said valve embodying a casing provided with
a cushioning non-metallic valve seat having
a port for discharge of feed water to the boil-
er, a lift valve to close and open said port and
seat on said washer, said casing having a cool-
ing feed water chamber communicating with
said port to provide a body of cooling feed
water within the casing to cool the valve,
washer and casing when the valve is in both
opened and closed positions, and means for
connecting said chamber and space with a
cool pressure water supply for supplying
feed water to and circulating the same in said
casing, )
6. Means for automatically feeding water
to a low pressure steam boiler, comprising an
exterior valve for controlling the discharge
of feed water to supply the boiler, and mech-
anism controlling said valve, said mechanism
actuated by the rise and fall of water in the
boiler, said valve embodying a casing provid-
ing an internal water chamber and communi-
cating surrounding cold water circulating
space, a cushioning washer at the bottom of
sald chamber with a feed water discharge
port from said chamber and space, and a de-
pending neck to discharge the feed water
from said port to the boiler, means being pro-
vided to connect said space and chamber with
a cool pressure water supply; and a tapered
lift valve in said chamber and depending
through said port and normally seated on

‘said washer.

7. An automatic water supply for low
pressure hoilers, comprising = feed water
supply valve having a discharge opening for
water for the boiler, and providing a cool
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pressure water chamber; a cushioning wash-
er held at the bottom of the chamber and hav-
ing a vertical port forming the chamber out-
let into said discharge; a tapered lift valve
normally seated on said washer and closing
said port and depending therethrough and
extending upwardly into said chamber; a

float operated lever in said tank actuated by

the rise and fall of water therein and having
a lost motion connection with the depending
portion of said valve to lift the valve and
permit.the same to drop and freely seat; and
means to connect the ¢asing with a cool pres-
suré water supply and maintain a cooling
body of feed water in the casing chamber.

8. A feed water supply for steam boilers,
comprising a closed tank having steam and
water spaces for open connection with the
boiler steam and water spaces; a feed water
supply valve casing having a non-metallic
cushioned seat with a feed water discharge
into the tank, said casing providing an inte-
rior casing and valve cooling chamber and
water circulating space’ and separate pipe
connections therefrom for coupling into a
préssure water supply system to maintain
cooling water circulation through the casing,
a valve in the casing to open and close said
discharge, and float operated valve actuating
means in the tank.

1,699,997

9. Means for automatically feeding water
to a low pressure steam boiler from a pres-
sure water supply for maintaining an ap-
proximate water level in the  boiler, said
means comprising a valve controlling the
flow of water for the boiler from said pres-
sure supply, said valve being normally in
closed position cutting off said water flow,
and valve opening mechanism actuated by
the rise and fall of boiler water and control-
ling the opening and closing movements of
said valve, said valve embodying a casing
having an outlet port for the flow of pres-
sure water for the boiler, a non-metallic com-
pressible washer in the casing and forming
an annular seat, a tapered lift valve plag
adapted to depend through said washer and
seat thereon to close the same against water
leakage and to lift therefrom against the
pressure of said supply to permit flow of
water for the boiler through the washer and
port; said casing providing a cooling water
chamber to maintain cooling water in con-
stant contact with the washer and plug to
cool and protect the washer against the wash-
er deteriorating action of the heat of the
boiler water and steam.

Signed at Washington, D. C., this 28" day

of March, 1927.
LEO SIMMONS.
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