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This invention relates to steam pumps,
boiler feeders and steam traps though it is
noted that the invention is not limited to
any of these nor in some respects even to
steam or pressure devices. '

The invention particularly relates to that
form of trap or boiler feeder having a con-
trol - tank, means for the intake of Iiquid
into the tank and its discharge alternately
therefrom, and means for supplying .steam
pressure to the upper part of the tank when
the liquid is flowing therefrom.

One object of the invention is to provide
a device adapiable for continuous or inter-
mittent flow of liquid theretrom.

Another object is to provide an apparatus
or device of this kind in which the steam
pressuve is supplied when the liquid is at
the upper level of the control tank and is
retained therein until the lower level is
reached. :

Another object of the invention is to pro-
vide in an apparatus or device of this kind
suitable means for venting the control tank
when liquid is rising therein, and for pre-
venting the venting while steam is entering.

Anocther object of the invention is to pro-
vide an apparatus or device of this kind in
which water hammer and the tco sudden or
extensive cooling of steam will not take
place.

Other cbjects of the invention are to im-
prove generally the simplicity and efliciency
of such devices and to provide a deviece or
apparatus of this kind which is- durable,
economical to manufacture and operate, and
which will not get out of order.

The inventive features for the accomplish-
ment of these and other objects are shown
in connection with my improved steam pump
or boiler feeder which, briefly stated, com-
brises a master tank and an auxiliary tank

etween the levels of a water feed reservoir

"and the boiler to be fed, and means for con-

ducting water from the reservoir to the

tanks and its discharge alternately from the-

tanks into the boiler. Means are provided
for supplying counter balancing steam pres-
sure discharging it through a perforated
pipe into the upper part of the tanks when
the water is flowing from the tanks into the
boiler, and for venting the upper part of the
tanks when the water 1s entering therein. A
system of steam operated valves controls the

1923. Serial No. 649,614, -
flow of the fluids'in all of said means where-
by the above described actions take place and
this system is controlled by a steam control
means including a diaphragm chamber hav-
ing a diaphragm therem for actuating a con-
trol valve directing steam to the valves of
said system and actuated by the diaphragm.
Said diaphragm is shifted by a float control
means itself controlled by .the water level
of the master tank only and at the upper
and lower water level limits therein. _
Other objects of the invention will appear
as the description proceeds; and while here-

-in details of the invention are described, the

invention is net limited to these, since many
and various changes may be made without
departing from the scope of the invention
as claimed.

In the accompanying drawing, showing
by way of example, one of many possible
embodiments of the invention,
~ Fig. 1 is a diagrammatic elevation show-
1ng the assembly of the device; -
~ Fig. 2 is an axial sectional view, partly
in elevution, showing the diaphragm cham-
ber and steam control valve;-

Fig. 8 is a vertical axial sectional view,
showing the float eontrol means;

Tig. 4 ig a longitudinal vertical sectional
view of one of the steam pressure operated
valves;

Fig. 5 is a vertical sectional view of the
contrel valve, drawn on a larger scale than
Fig. 2; and _

Fig. 6 is a transverse vertieal sectional
view, partly in elevation, showing the per-
forated stearn discharge pipe. '

Myimproved pump or boiler feederisshown
in combination with an elevated water feed
reservoir 10 and a pressure boiler 11 to be
fed; though the invention is- nmot limited -
either to a pump or boiler feeder. The ap-
paratus ftself comprises a master tank 12
and an auxiliary tank 14 between the levels
of the regervoir and beiler, and operating
means for eausing the alternate intalee of
water from the reserveir to the tanks and
its discharge alternately from the tanks into -
the boiler. It is noted that the invention is
not limited to the inclusion of the auxiliary
tank, as this is not necessary to the opera-
tion of the apparatus, but provides for con-
tinuous eperation as distinguished from in-
termittent operation.
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The operating means comprises a water
teed pipe 15 extending from the lower part
of the reservoir to near the lower level of the
tanks 12 and 14 where it communicates with
master and auziliary water feed branch
pipes 16 and 17 joining the lower end of the
feed pipe and extending into the lower part
of the respective tanks 12 and 14 for feeding
water into the tanks. A discharge pipe 20
extending from near the lower part of the
master and auxiliary tanks and discharging
into the boiler is fed by discharge branch
pipes 21 and 22 extending from said feed
branch pipes 16 and 17 respectively to the
discharge pipe for discharging water from
the tanks 1nto the boiler.

Means are provided for supplying counter
balancing steam pressure in the upper part
of the tanks when the water is flowing from
the tanks into the boiler. Said means com-
prises a pressure steam pipe 25 leading
from the upper part of the boiler to near
the upper part of said tanks 12 and 14
where 1t is provided with & T or X-con-
nection 24 joining the steam pipe with mas-
ter and auxiliary branch steam pipes 25

and 26, each having a discharge part 27

(Fig. 6) extending transversely into the up-
per part of the master or auxiliary tanks re-
spectively and provided with a cap 28 to
seal the end and with transverse hack-saw
cuts 30 at the upper part for directing in-
coming steam against the upper head 31 of
the tank to cause the steam to lose its veloc-
ity before coming into contact with the
water to avoid the too sudden condensation
of steam and water hammer.

Vent means for permitting the egress of
air from the upper part of the tanks when
the water is entering therein, comprises a
main relief pipe 35 communicating with the
upper part of the reservoir 10 and commu-
nicating with branch relief pipes 36 and 37
extending from main pipe respectively to
said auxiliary tank 14 and to the master
steam branch pipe 25 at a point near the
master tank.

T provide a system of valves for control-
ling the flow of the fluids in all of said
branch pipes whereby the above described
alternate actions take place. Sald system
comprises master and auxiliary water feed
valves 40 and 41 interposed in said feed
branch pipes 16 and 17 and openable by the
reservoir water pressure and closable, as will
be explained, when stem pressure is within

-the tanks; master and auxiliary discharge

valves 42 and 43 interposed in said water
discharge branch pipes 21 and 22 and open-
able by water head and steam pressure in
the tank and closable when the interior tank
pressure is less than the boiler pressure;
master and auxiliary vent valves 45 and 46
interposed in the vent branch pipes and con-
stantly tending to open by the pressure with-

1,601,478

in the tanks, and master and auxiliary
steam valves 47 and 48 interposed in the
steam branch pipes between sald T and
said auxiliary tank and the juncture of the
master vent branch pipe with the steam
branch and constantly tending to open by
the boiler steam pressure in the steam
branch pipes.

While the valves 40 to 43 may be plain
check valves in the device as here shown,
for lift pump work all of said valves 40 to
43 and 45 to 48 are preferably constructed
to be operated by steam or other pressure
control means whereby said valves are pres-
sure actuated at the proper time for causing
the water level in the tanks alternately to
rise and fall in alternation with each other.
It is understood that the invention is not
limited to the same or any type of valve,
Ag herein shown, each of sald valves com-
prises a valve body 50 (Fig. 4) having a
parition 51 having a seat 52 -and forming
an outlet chamber 53 and an inlet chamber
54, The valve is also formed with a piston
chamber 55 joining the inlet chamber and
receiving a piston 57 provided with an in-
tegral closure member 58 in the inlet cham-
ber closable on the seat and of smaller ac-
tive pressure area 59 in the inlet chamber
than the pressure area 60 of the piston
whereby the pressure in the inlet chamber
54 opens the valve. The inlet chambers of
the respective steam and feed valves are
disposed toward the stéam pipe and the
water feed pipe; while the inlet chambers
of the vent and discharge valves are dis-
posed toward the tanks. A cap 61 on the
piston chamber closes the chamber and is
provided with a pipe receiving opening 62
for the entry of controlling steam from a
steam control means now to be described.
The steam control means comprises a hori-
zontal diaphragm chamber comprising up-
per and lower wall members 65 and 66,
Fig. 2, between which is clamped a dia-
phragm 67 dividing the chamber into an
upper constant pressure compartment 68
and a lower working pressure compartment
69. A bracket arm 70 on the upper wall
member 65 of said chamber overhangs the
chamber and has a large vertical opening 71
approximately coaxial with the diaphragm
and having a vertical valve seat 72 (Fig. 5)
provided with npper, lower and intermedi-
ate ports 73, T4 and 75 provided with screw
threads at the outer ends. ‘A control valve
housing block 78 is fitted in sald opening
provided with 2 valve chamber 80 therein
having an open side disposed over and com-
municating with said ports. Said housing
block 78 has a lower stuffing box 81 and rod
opening 82 and an upper steam passage 83.
A shide valve 85 is vertically slidable on
said valve seat and has sufliciently short
outside lap to open one end port 73 before .
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the other end port 75 is opened, thereby
to momentarily hold closed valves controlled
thereby, as will be explained. An upper
valve rod section 87 (Fig. 2) extending
through said stufiing box 81 is secured to the
slide valve, and a lewer section 88 extending
through a stuffing box 89 in the top wall
of the diaphragm chamber passes through
the diaphragm and a pair of flexible me-
tallic disks 90 and 91 on both sides of the
diaphragm and having their edges 92 turned
away from the diaphragm. Nuts 93 clamp
together the plates and the diaphragm and
secure the rod section 88 theieto. An in-

‘termediate piece 99 connecting said sections

has a transverse opening 95 therein. A
counter balance lever 96 intermediately ful-

crumed on the mid part of the bracket aria
has one arm passing through said trans-
verse opening and on the other arm carries
a weight 97. ' ,

A control valye steam pressure pipe 100
extends from said T 24 and is screwed 1n said
upper steam passage 83 of the control valve
housing block for supplying steam to the
control valve. An upper steam distributing
pipe 101 extending from said upper port 73
1s provided with branches 102, 103, 104 and
105, Tig. 2, extending respectively into the
threaded opening of the caps of the steam
inlet master valve 47, the relief auxiliary
valve 46, the water feed auxiliary valve 41,
and the discharge master valve 42, whereby
when the control valve is down, steam pres-
sure passing through pipes 100 and 101 and
said branches holds all of said last men-
tioned valves closed. A lower distributing
pipe 105 extending from said lower port and
provided with branches 106, 107, 108 and 109

‘extending respectively to the threaded cap

openings of the master velief valve 45, the
auxiliary steam valve 48, the master water
feed valve 40, and the auxiliary discharge
valve 48, whereby when the control valve is

‘up, all of said valves are held closed. A

common valve relief pipe 110 connects said
intermediate port 74 with the main relief
pipe 35, whereby when said control valve 85
1g down, the piston chambers of the master

‘vent valve 45, the auxiliary steam valve 48,

the master water feed valve 40 and the aux-
iliary discharge valve 43 are vented by way
of the pipe 105, the recess 112 of the slide
valve 85, the pipe 110 and the main vent

“pipe 35, thereby permitting said last men-.

tioned valves to open, whereupon steam is
admitted into the upper part of the auxil-
iary tank and water therein runs by gravity
into the boiler, while at the same time the

“upper part of the master tank is vented and

feed water enters the bottom of the same by
eravity due to the height of the reservoir 10.
The opposite actions take place when the
control valve 85 is up.

An adjusting retarding valve 113 is pro-

vided in said relief pipe 110 for retarding
the relief action of the valves to prevent the
opening of the vent valves before the close
of the steam valves, whereby loss of steam
through the relief pipes 36 and 87 is pre-
vented. - This action of the valve 113 adds
itself to the action of the short outside lap
of the slide valve 85, permitting the sum of
these actions to be adjusted; and while
neither is herein omitted, it is noted that the
presence of either one is not necessary to the
operation of the other, and the invention as
claimed is not sc limited.

A surge chamber 115 (Fig. 1) at the upper
limit level of the master tank having a
plugged filling opening 116 has its upper

80

part connected by an overflow pipe 117 at

said upper limit level with the master tank.
A pressure pipe 118 connecting the lower
part of the surge chamber with the upper
compavtment of the diaphragm chamber is
provided for maintaining a substantially
constant and uniformly distributed pressure
on the upper face of the diaphragm.

Now will be described control means
whereby the control valve is shifted by the
water of the master fank at the upper and
lower water level limits therein.. Said con-
trol means comprises a float chamber 120 at
the lower level of the master tank provided
with a drain valve 121 at the lower part,said
valve having an upper seat 122. A float 125
(Fig. 3) in said chamber carries a pending
float valve stem 126 provided with a closure
disk 127 disposed below said seat 122. A
pipe 180 (¥ig. 1) connects the lower part of
the master tank with the mid part of the
float chamber, whereby as water rises in the

85

90

95

100

master tank, the float is raised and seals the .

valve 121. A pipe 131 connecting the lower
part.of the drain valve with the lower com-
partment 69 of the diaphragm chamber has
interposed therein a water cooling chamber
132 to protect the diaphragm against hot
water from the master tank. A riser 135 ex-
tends from the upper part of the float cham-
ber to the overflow pipe 117 whereby water
in the float chamber rises whenever the water
in the tank rises, thus to hold the float valve
121 closed while the water in the master tank
is going either up or down, and until the

110

115

lower level is reached in the master tank and

float chamber, whereupon the float lowers
and releages the float valve and the pressure
on the lower face of the diaphragm to per-
mit the pressure on the upper face thereof
to shift the control valve down thereby to
opén the water feed valve 40 and the vent
valve 45 to cause the water in the master
tank to rise. A pressure pipe 136 connects
the overflow  pipe with the connecting pipe
1381, whereby the water in the master tank,
when, and net before, it reaches its upper
limit, may overflow into the connecting pipe

to cause the raising of the diaphragm and.
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the control valve thereby to open the water
discharge valve 42 and the steam supply
valve 47 and cause the water in the master
tank to vise. An inlet check valve 188 (¥ig.
1) communicating with the auxiliary vent
branch pipe 37 between the vent valve and
the tank is provided for admitting air into
the upper part of the tank 14 should con-
(101’1““]\0 entrapped steam therein tend to suck
up water to above the discharge end of the
steam pipe 206 in the auxiliary umk where it
would cause water hammer when steam is
next admitted to the tank. ,

This device will perforsn the duties of a
dirvect return steam trap, that is, it will dis-
charge water under little ov no pressuie, as
in the reservoir 10, into the steam boiler 11
or other pressure vessel. In general it fol-
lows the p 11n01pleb of the direct return steam
trap, but it embodies new ant umpol it im-
p:ovc‘nej;;._. it may be adapted to sither
intermittent flow, as when the tank 14 is cut
out or omitted; or 1t may be used for con-
tinnous filling and discharging, as when
Doth tanks 19 and 14 are used. It is con-
trolled directly by the height of water in

the master tank 12, instead of by pressure,

thus adapting it for duties such as pt mrpmb
into open tanks or dinining pipes and vessels
carrying alternately hLigh and low pres-
sure, elc.

The operation as a continuous boiler feed-
er, pump or lifting trap is as follows
tho start the ¢ compartment 68 1bove the
the pipe 118 and the surge
v 115 are filled with water the Uiun
6 being removed for that purpose, a and is
en 10[*130@(1. The surge chamber 115 acts
a surge space to allow the dmphr gm to
o without materially alfering the head of
er 1n the pressure pipe and surge cham-
ves at all times a coaswrc down-
esstlie on the dmphrw m, and as this
iS oqu partly counter-balanced by
, it tends to ferce the diaphragm
and slide valve 85 (fig. 5) to their lower
posﬂuo 1 d1°1 eby uncovering the upper port
73. Boiler pressure steam is thus p%sed
through the pipe 100 and passage 83 into
slide valve chamber 70, and then flows
through port 73 into the pipe 101 and branch
pipes 102, 103, 104 and 105 into plston cham-
bers of valves 47, 46, 41 and 42, thus closing
these valves Simult tanecusly any pressuve
in the pis ston chambers of valves 45, 48, 40
and 48 escapes or vents through s)lfes 108,
107, 108, 109, 105, the port 75, (‘*10 by the
rocoss LI_J, pou &l and pipes 110 and 33

to the reservoir 10. This venting of the
pxsuon chamber permits valves 45, 48, 40
and 48 to open, the latter action being caused
by steam or water pressure in the inlet
chamber 54 of the valve pressing against the
piston 57 with a greater total force than
against the valve member 59, since the for-
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mer has a greater area than the valve seat
orifice. ihﬂ downward flexing of the dia-
phragm th 1efo‘e vesults in the opening of

valves 45, 48, 40 and 43 and the closing of
the others. Lm er pressure steam now enters
‘lu\]]‘alj ank 14 by wa . of the pipes 23
and 26, and ’t the same time any pressure

in the master tank 12 is released through
Ppipes 25, 66 and 35 into reservoir 10, where-
upon w ater in the veservoir 10 flows by grav-
ity into tank 12 by way of pipes 15 and 16,
and the open valve 40. Part of this water
continues into float chamber 120 through
the pipe 130 and then thmuon the valve 121
(ifg. &) into the pipes 1 and cooli ing cham-
ber 132 into the lower Lompdrtment 69 of
the diaphragm chamoer through pipe 21.
£ the water rises in the master tank 12 it
rises COuem)OﬁdlnglV in the float chamber
120 and the riser 135 And soon the buoyancy
of thie float 125 closes the valve 121 prevent-
ng any further flow from the float chamber

into the pipe 131 or into the lower compart-
ment 69. As the water continues to rise in
the master tank, the float chamber and then
iser 135 Lgvomn filled, but the water is un-
LC gain further Lnul ance to pipe 136 un-
reaches the he ight of the overflow pipe
W he gupon it flows down and floods the

p ssure pipe 186, bringing its weight sud-
denly upward against chaphr agm thzouwh
the pipe 181.. This moves the dnpnraam

vad,
3D an

reversing the position of slide valve
nd in turn valves 40 to 48, whereby the
vessuie in the auxiliary tank 14 escapes
hroguh pipes 37 and 85 and steam pressurc
enters the master tank through pipes 23 and
95. As a result water fows from the reser-
voir 10 into the auxiliar
of pipes 15 and 17, while simultaneously

vater flows irom the master tank 1nto the
boiler through pipes 16, 21 and 20. 'As the
vater lowers in the master tank it lowers
to the same extent in the riser 125 and then
in the float chamber and eventuaily becomes
too Jow to provide busyancy for the float 125,

b O e

('\

whercupon the valve 121 is opened by the
Weight the float and the water which
had Decn trapped in the pressure pipe 136
flows into the float chamber through the
pipe 181. This relieves the pressure " under

diaphragm which therefore moves down-
ward under the w elght of the water in pipe
118 and chamber 1 This reverses all the
valves S, and the Mlhuly tank discharges
through pipes 17, 12 and 29, while the master
tank simultaneon s]y fills as before.

It will be noted that the height of water

in the master tank is the factor that governs
the pressures in both tanks, and hence the
filling and discharging of both.” It thus
miﬁhb result, at times in the filling up of the
ausiliary y tank to the steam admission pipe
26, which would give rise to objectionable
water hammer when the live steam en-

tank 14 by way
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tered for the next discharge, were it not that
the steam is venied through the separate
pipe 87 at a lower level than the pipe 26.
With this arrangement when the water
reaches height of the pipe 37, the water
closes this pipe which is the only vent port
the tank has and the escape of steam or air
is cut off and the steam or air is trapped
at the top of the tank, which thus prevents
the water rising further.  The water may
however flow out through the pipe 37 into
the pipe 35, but when it has reached a height
in the pipe 35 corresponding in pressure to
the height of water in the reservoir 10 it will
stop. This water will be blown out of the
pipes 37 and 35 at the next venting of the
auxiliary tank. The inlet check valve 138
which opens inwardly, assists in the above
action by allowing air to be sucked into
the auxiliary tank whenever the latter de-
velops a vacuum by reason of the rapid con-
densing of steam when water first enters at

the start of each refilling of the auxiliary

tank. In the master tank the precautions
against water hammer just described are un-
necessary, as the certainty of admission of
boiler pressure steam when the water has
reached the level of the pipe 25 makes too
high a water level impossible.

The operation of the device and intermit-
tent feeder pump or trap is substantially
the same as above relative to the master
tank, the auxiliary tank and the associated
valves being cut out or omitted. The master
tank then functions alone as already de-
seribed. :

Tt will be noted that when-the device is
used as a boiler feeder, the valves 40, 41, 42
and 43 may be in the form of check valves,
the valves 40 and 41 opening toward the ve-
spective tanks 12 and 14 to let the water flow
in by gravity when the tanks are vented, and
automatically closing to prevent water being
forced back to the reservoir 10 when steam
pressure enters the tanks.  In like manner

the valves 42 and 48 would open toward the -

hoiler to let the water enter the boiler by
gravity when counterbalancing steam is sup-
plied to the tanks, but would close against

Tt is noted that the tank 12, the overflow
pipe 117, the float chamber 120, the pipe 130
and the riser 185 all constitute a single mas-
ter chamber or tank equivalent to an av-
rangement whereby the float 125 and valve
191 are placed inside the master tank; with
the float chamber and pipes 123 and 135
omitted, and pipe 136 simply carried inside
or outside the tank to the level of the over-
flow pipe 117. Therefore the invention is
not limited to the particular arrangement
shown. Neither is the invention limited to
the particular type of valves 40 to 48 and 85,
nor the combination of indirectly controlled

as soon- as the tanks were’

valves rather than to valves controlled di-
rectly by the diaphragm 67 or some other
level or pressure operated means.

This device possesses among others, the
following advantages:—

1. Tt may be constructed as either a single
intermittent acting device or a duplex .de-
vice, the latter giving a constant discharge.

2. Wrought steel tanks may be used, re-
ducing the weight as compared with cast
bowls, and the weight is all in stationary
parts of light construction and can be used
for the supporting platform.

8. As the tanks do not move they may
easily be insulated to conserve heat.

4. 'Most of the parts of the trap can be
bought on the open market, reducing invest-
ment in patterns, stock and the like.

5. Most of the special parts can. be of the
same size for all sizes of traps, reducing the
number of special parts that must be made to
cover a large line of sizes.

6. The chief control parts, namely the
valves 45 to 48 and 85, may be placed a dis-
tance from the main parts.of the trap, where
they will be more easily watched and ad-
justed. : : o

7. As the water in the tanks is not agi-
tated by any tilting action, and the steam is
sprayed into the tanks so as to lose its force
before coming in contact with water, the
water will not absorb any considerable
amount of heat from the operating steam
and water hammer will not be developed.

8. The special method of venting the aux-
iliary tank 14 avoids the chance of the steam
inlet pipe in this tank becoming submerged
and giving rise to large heat absorption by
the water and water hammer.

9. The construction is such that a direct
return trap may readily be converted into a
lifting trap, or vice versa.

10. The mechanical elements are simple
and may be proportioned to function reli-
ably on any pressure.

11. The movement of lever weight 97 will
give evidence of operation or non-operation
and is suitable for connection to a distant
signal or recording device. :

12. The valve 121 has the full boiler pres-
sure on both sides at all times and has
to open against only the pressure due to
the head of water in tank 12 whereby little
power is required to operate it. :

18. The valve.action is caused to occur at
definite high and low water lines by means
of the float valve 121. , -

14. All of the parts apt to require adjust-
ment, such as the packings 81 and 89 (Fig.
2) may be located anywhere below the low
water line of the master tank. '

T claim as my invention:

1. In combination, a tank; a conduit com-
municating with the tank; a control means
for causing the water in the tank to rise
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when water in the conduit is low and to
cause the water in the tank to lower when
water in the conduit is high; and means for
retarding the flow of water from the tank
into the conduit until water in the tank is
high; and means for vetarding the flow of
water from the conduit until the water in
the tank is low.

2. In combination, a tank; a conduit re-
ceiving water from the tank when the water
in the tank is high; a control means for
causing the water in the tank to lower when
water in the conduit is high, and causing the
water in the tank to lower when the water
in the conduit is high; and means for auto-
matically opening the lower part of said
conduit when the water in the tank is low,
thereby to lower the water in the conduit
to cause the water in the tank to rise.

3. In combination, a tank; a conduit; a
control means controlled by water in the
conduit for causing the water in the tank
to rise when the water in the conduit is low

- and to cause the water in the tank to lower

when water in the conduit is high; said con-
duit having an upper inlet to the tank
whereby when the water in the tank reaches
said upper inlet water overflows into the
conduit to raise the water therein to cause
the water in the tank to lower; and means
for automatically connecting the lower part
of the conduit to the tank only when the
water in the tank is low, thereby to lower
the water in the conduit and cause the water
in the tank to rise.

4. In combination, a water reservoir; a
master tank and an auxiliary tank between
the levels of the reservoir and the boiler
to be fed; means including water feed branch
pipes and discharge branch pipes for con-
ducting water from the reservoir to the tanks
and discharging it from the tanks into the
boiler; means including steam pressure
branch pipes to the respective tanks for sup-
plying steam pressare in the tanks when
the water is flowing therefrom; means in-
cluding branch vent pipes for venting the
tanks when the water 1s entering therein;
master and auxiliary water feed valves in-
terposed in said feed branch pipes and open-
able by the reservoir water pressure and
closable when steam pressure is within the
tanks; master and auxiliary discharge valve
pipes interposed in said discharge branch
pipes and openable by water head and steam
pressure in the tank and closable when the
mterior tank pressure is less than the boiler
pressure; master and auxiliary vent valves
interposed in the vent branch pipes and con-
stantly tending to open by the pressure with-
in the tanks; master and auxiliary steam
valves interposed in the steam branch pipes
constantly tending to open by the boiler
steam pressure in the steam branch pipes;
and additional control means whereby the

to said
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of the

valves are actuated when the water
© water-

master tank is at its upper and lower
level limits.

5. In combination; a control tank; pipes
for the intake of liquid into the.tank pipes
for supplying fluid pressure to the tank
when the Lguid is flowing therefrom; valves
in said pipes for controlling the flow of the
fluids therein comprising a valve body hav-

ing a partition therein having a seat and 1

forming an cutlet chamber, an inlet cham-
ber, and a pisten chamber joining the inlet
chammber; & piston in the piston chamber
provided with an integral closure meinber in
the inlet chamber closable cn the seat and of
smaller active pressurve area in the Iinlet
chamber than the piston whereby the pres-
sure in the inlet chamber opens the valve;
a cap on the piston chamber having there-
through a threaded pipe receiving opening
for the entry of controlling fluid; a fiuid
control means whereby said valves are ac-
tuated at the proper time for causing the
srater level in the tanks alternately to rise
and fall in alternation with each other; and
distributing pipes from said control means
threaded openings.

6. In combination, an elevated svater feed
reservoir; a master tank and am auxiliary
tank between the levels of the reservoir and
the boiler to be fed; means for conducting
svater from the reservoir to the tanks and its
discharge alternately “from the tanks into
the boiler; means for supplying counter-
balancing steam pressure into the upper part
of the tanks when the water is flowing from
the tanks into the hoiler: vent means for
permitting the egress of air frem the upper
parh of the tanks when the water is entering
therein, said means comprising: a main re-
lief pipe communicating with the upper part
of the reservoir and extendng to near said
tanks; branch relief pipes extending from
said main pipe respectively to said auxiliary
tank and to the master tank.

7. In combination, a control tank; meuns
for the intake of liquid inte the tank and
its discharge alternately therefroni; a pres- -
sure operated valve openable by pressure of
fluid - passing therethrough - and supplying
fluid pressure to the tank when the liquid is
flowing therefrom; and a control means for
supplying fluid pressure to said valve where-
by the valve is closed, and for venting said
valve whereby the valve is opened.

8. In combination, a control tank; means
for the intake of liquid into the tank and
its discharge alternately therefrom: a pipe
for supplying fluid pressure to the tank
when the liquid is flowing therefrom; a
valve for controlling the flow of the fluids
in said pipe, said valve comprising a closure
member openable by ‘the pressuve in the
pipes, a piston chamber and a piston there-
in for actuating the closure member; and a
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control means for supplying fluid pressure
to said piston chambers whereby the valves
are closed, and for venting said piston cham-
ber, whereby the valves are opened.

9. In combination, a master tank; an aux-
iliary tank; pipes for permitting the akier-
nate intalke of water into the tanks and ifs
discharge; pipes for supplying counter-bal-
ancing fluid pressure in the upper part of
the tanks when the water is flowing from
the tanks; valves for controlling the flow of
the fluids in said pipes each of said valves
comprising a closure member openable by
the pressure in the pipes, a piston chamber
and a piston therein for actuating the closure
member; and a control means for supplying
fluid pressure - to said piston chambers
whereby the valves are closed, and for vent-
ing said piston chamber, whereby the valves
are opened. )

10. In combination, a master tank; an
auxiliary tank; master and auxsiliary feed
pipes for permitting the intake of water into
the tank; master and auxiliary pipes per-
mitting the alternate -discharge of water
therefrom ; master and auxziliary steam pipes
for supplying counter-balancing fluid pres-

. sure in the upper part of the tanks when the
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water is flowing from the intake; master and
auxiliary pipes for venting the tanls when
the water rises therein; pressure operated
valves for controlling the flow of the fluids

in all of said nipes whereby the above de-

scribed actions take place; a control valve
for controlling the pressure valves; a cou-
trol valve pipe supplying steam to the con-
trol valve; & steam distributing pipe ex-
tending from said control valve and pro-
vided with branches extending respectively
to the valves of the master steam pipe, the
auxiliary vent pipe, the master discharge
pipe and the auxiliary feed pipe; and a
steam distributing pipe extending from said
control valve and provided with branches
extending respectively to the valves of the
auxiliary steam pipe, the master vent pipe,
the master feed pipe, and the auxiliary dis-
charge pipe. ‘ o

11. In combination, a master tank; an
auxiliary tank; pipes for permitting the al-
ternate intake of water into the tanls and its
discharge therefrom; master and auxiliary
steam pipes for supplying counter-balanc-
ing fluid pressure in the upper part of the

tanks when the water is flowing from the

tank; master and auxiliary pipes for vent-
ing the tanks when the water rises therein;
normally open pressure operated valves for
controlling the flow of the fluids in all of
said pipes whereby the above described ac-
tions take place; a control valve for control-
ling the pressure valves; a control valve pipe
supplying steam to the control valve: and a
steam distributing pipe extending from said
valve and provided with branches extending

rp

respectively to the valves of the master steam
pipe, the auxiliary vent pipe to cause the
valves to close, the other pressure valves re-
maining open whereupon steain is admitted

into the upper part of the auxiliavy tank 7

and water therein runs by gravity into the
boiler, and whereupon the upper part oi the
master tank is vented and feed water enters
the bottomn. of the same by gravity. '
12. In combination, a control tank; means
for the intake of liquid into the tank and
its discharge alternately therefrom; a steam
pipe for supplying {luid pressure to the tank
when the liquid is flowing therefrom; a
velief pipe for venting the tank; pressure
operated valves for controlling the flow of
the fluids in said pipes and having threaded
openings; a control valve having a chamber
having a steam inlet passage and a vertical
valve seat and upper, lower and interme-
diate ports in the seat; a diaphragm chan-
ber communicating with said tank; a di-
aphragm therein actuated by fluid pressure
in the chamber; a slide valve slidable on
said valve seat and adapted to cover the up-
per and lower ports] a valve rod connecting
the slide valve and the diaphragm; a control
valve preszure pipe to said passage ci the
control valve; and an upper steam distrib-
uting pipe extending from said upper pord
into the threaded opening of the valve of
the steam pipe, and a lower distributing

pipe extending to the valve of the relief

pipe to cause the valve to open. _ ,

13. In combination, a control tank; means
for the intake of liquid and discharge into
and from the tank; a steam pipe for sup-
plying fluid pressure to the tank; pressure
valves in said pipes; » diaphragm chamber;
a diaphragm thereacross dividing the cham
ber into an upper compartment and a Ig
compartment; conduit means connectin
lower part with the tank; o bracket
said chamber and having a vertical openit
having ‘a valve seat and upper, lower a
intermediate ports in the

at

and having a lower stuffi
per steam inlet passage;
able on said valve seat
cover and uncover the i
ports and alternately
the intermediate poit

and an intermediate piece connect
sections; a lever intermedistel;
on the arm and connected to said
weight carried on the cuter arm of the lever;
and distributing pipes connecting said upper
and lower ports with the respective pres-
sure valves. : :

14, In combination, a control tank; mcans
for the intake of liquid inte the tank and its
discharge alternately therefrom; a relief .
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trol valve pressure pipe
- passage of the control Valvn an upper stean

8

valve for venting the tank when the water
fiows thercin; a snpfzrate pressure valve for
supplying fluid pressure to the tank when
the liquid is flowing therefrom; and a con-
trol means Wheleby the valves ate :ep arate-
ly operated; said means closing the 11,1 Lf
valve before the pressure valve iz opened.

15. In combination, a control tank; means
for the intake of liguid inte the tank and
its discharge therefrom; a steam pipe for
supplying Huid pressure to the tank

T when
the liquid is flowing therefrom; a relief plpe
for venting the thulk, pressure operate

«alves for CO‘QLIOthG the flow of the dmf‘s
in said pipes and nfu ing threaded opening

a control valve having a chamber having

Vrtlc:a

steam inlet passage and a

seat and upper, lower and intermedia

in the seat; a slide valve slidable on

valve geat and short eno ugh to uncove

upper and lower ports '

means for actuating tlie ¢lid
+

n-
aid uemn mk’r

distributing pme extending from said up-
per port into the meackd opening of the
Valve of the steam pipe,and a 10*"01 cigtrib-
uting pipe from the lower port of the valve
of the reliet pipe.

16. In combination, a contrel tank;
for the intake of liquid into the tank
its discharge alternately thete‘im, pres-
sure opemted and relief valves for supply-
ing fluid pressure to the tank when 'ﬂ‘e
hmud is flowing tlELGfIOHl and for
ing the tank; means for ;upolviﬁ ﬁdd
pressure for qctuating each valve in ocne
direction and for venting the valve to permit
it to actuate in the other direction; and
means for retarding the venting ﬂmd

17. In comblnmuon, & control tr ?ﬂ:, means
for the intake of liquid into the tank and
its discharge alternately tnereuom, a pres-
sure pipe for supplv‘po duid pressure to
the tank when the liquid is flowing there-
from; a

pressure
the flow 01" the ﬂums in said pmes
tively, each of said valves comprising s
ure member r)pe:m‘vle by the pressure in
pipes, a piston chamber and a pi e
in for actua tmO‘ the closure member; a con-
trol means for supplying fluid pressure to
said piston chambess Whmeoy the
are sometitmes closed at the same time anc
removing the pressure for mmm:r said pis-
ton chamber , whereby the valves are opened;
and ad]a%mble means for retarding the flow
of venting fluid.

18. In commnfttim, a valve comprising
a closure member openable by the pressure
in the valve, a piston chamber and a piston
therein for actuating the closure meniber;
a pressure pipe lmfhno to ul chamber for
operating the valve; means for venting the

any; means

z*..nd
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Iehe; plpe for ve‘mn% thc t"‘l],.,,
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piston chamber including a common relief
pipe, and an adjusting valve in said relief
pipe for retarding the relief action.

19. In combmatlon a control tank; means
for the intake of hfﬂhd into the tank and its
dischurge alterna tely therefrom; a pressure
pipe for supplying fluid pressure to the tank
when the liquid is flowing thevefrom; a re-
lief pipe for venting the uml'; pregsure and
10’10 { valves for centrolling the flow of { the
fluids in said pipes respecti vely, each of scud
valves comprising & closure member open-
lLL ¢ by the pressure in the pipes, a piston
mber and a piston therein for actuutmv

Lie closure member; a control valve havmg
pressure inlet passage and a vertical valve

pper, lower and intermediate ports
n the se,lt, a slide valve slidable on said
ralve seat; a pressure distributing mpe ex-
ex 1ding from one of said ports into the
d d ol,emnrr of the valve of the pres-
cs another distributing pipe extend-
valve of the vent pipe; a common
e m smd intermediate port; and
justing valve-n said relief pipe for re-
w'hnw the relief action,

20. In combination, a control tank; means
including 2 control valve for controlling the
alter
its disclmv% alternately therefrom; a dia-
]luagn chamber; a dmphl agm therein- di-
viding the chamber into upper and Jower
compartments; means operatively connect-
ulo the dhuphmom with the control valve

or opera ating the latter; conduit means oper-
ativ iy connbctmo the lox*wr chamber with

the tank; a surge ‘chamber at the upper limit
level of the tank having a plugged filling
opemnm a Lom/omzﬂ overflow pipe connect-
ing the upper part of the surge chamber with
said upper limit level of the tank; and a
pressure stabilizing pipe connectmﬁ the
lower part of the surge chamber with the
.ppox compartment of the diaphragm cham-
for maintaining a subst tantially constant
ay Ld annormly distributed pressure on the
upper face of the diaphragm. _

21. In combin: Ltlon, a tank; a control
means for controlling the change of liquid
Tevel in the tank; a “conduit for communi-
cating pressure between the water in the
tank and the pressure control means; and
means for at times rendering the conduit in-
operative.

22. In combination, a tank; a liquid pres-
sure control means for controlhno change
of water level in the tank; a float chamber
communicating with the 10\'\76L level of the
tank; a eonnectmo pipe connecting the float
chamber with the pressure contr ol me eans; a
float in the chamber ; means operated by said
Lmt for cutting oft said chamber from the
connecting pipe when water in the float
'hammr rises; a riser from the float cham-
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ber to the upper part of the tank; and a
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pressure pipe connecting the upper part of
the riser with the connecting pipe.

93. In combination, a tank; a control
means for controlling the rise and fall of
water in the tank; a diaphragm chamber
having a diaphragm actuating the control
means; a float chamber communicating with
the lower level of the tank; a connecting
pipe connecting the float chamber with the
diaphragm chamber; a float in said float
chamber; a valve for cutting off said float
chamber from the connecting pipe when the
float rises; an overflow pipe connecting with

the upper part of the tank; a riser from the.

float chamber to the overflow pipe; and a
pressure pipe connecting the overflow pipe
with the connecting pipe, whereby the water
in the master tank, when, and not before, it
reaches its upper limit, may overflow into
the connecting pipe to cause the raising of
the diaphragm. o

24. In combination, a tank; a control
means for controlling the rise and fall of
water in the tank; a diaphragm chamber
having a diaphragm actuating the control
means; a float chamber communicating with
the lower level of the tank; a connecting
pipe connecting the float chamber with the
diaphragm chamber; a float in said float
chamber; a valve for cutting off said float
chamber from the connecting pipe when the
float rises; an overflow pipe connecting with
the upper part of the tank; a riser from the
float chamber to the overflow pipe, whereby
water in the float chamber rises whenever
the water in the tank rises, thus to hold the
float valve closed while the water in the tank
is going either up or down, and until the
lower level is reached in the tank and float
chamber, whereupon the float lowers and re-
leases the float valve and the pressure on
the. lower face of the diaphragm to permit
the diaphragm to shift the control means;
and a pressure pipe connecting the overflow
pipe with the connecting pipe.

25. In combination, a control tank; a con-
trol means for controlling the alternate in-
talke of water in the tanks and its discharge
alternately therefrom; a diaphragm cham-
ber; a diaphragm therein dividing the cham-
ber into upper and lower compartments;
eans operatively connecting the diaphragm
with the control means; a float chamber at
the lower level of the tank provided with a
drain valve at the lower part having an
upper seat; a float in said chamber; a float
valve pending from said float and provided
with a closure disk disposed below said
seat; a pipe connecting the lower part of
the tank with the mid part of the float cham-

ber; a connecting pipe connecting the lower

part of the drain valve with the lower com-
partment of the diaphragm chamber; a hori-
zontal overflow pipe connecting with the up-

o

the upper part of the float chamber to the
overflow pipe; and a pressure pipe connect-
ing the overflow pipe with the connecting
pipe. .

26. In combination, a control tank; con-
trol means for admitting steam into the
tank and controlling the intake of water in
the tank and its alternate discharge there-
from; a system of valves; a control means
for directing steam to valves of said system;
a diaphragm chamber; a diaphragm therein
dividing the chamber into upper and lower
compartments; means connecting the dia-
phragm with the control means; a connect-
ing pipe operatively connecting the lower

chamber with the lower part of the tank; -

and a water cooling chamber interposed in
said connecting pipe to protect the dia-
phragm against hot water from the tank.

27. In combination, a tank; means for the
intake of water into the tank; a steam pipe
for supplying steam to the tank; and means
for autcmatically admitting hir into the
tank when steam condenses therein.

28. In combination, a tank; means for the
intake of water into the tank and its alter-
nate discharge therefrom; a steam pipe for
supplying counter steam pressure in the up-
per part of the tank when water is flowing
from the tank; a vent pipe entering the up-
per part of the tank below the level of the
steam pipe for venting the tank when water
rises therein; control valves in said pipes
for controlling the flow of the fluids therein;
and means for admitting air into the upper
part of the tank.

99. In cormbination, a master tank; a ver-
tical auxiliary tank; means for the alternate
intake of water into the tanks and its alter-
nate discharge therefrom; steam pipes for
supplying counter-balancing steam pressure
in the upper part of the tanks when the water
is flowing from the tanks; an auxiliary vent
pipe entering the upper part of the auxiliary

tank below the level of the steam pipe for

venting the auxiliary tank when water rises
therein; a system of control valves in all of
said pipes for controlling the fow of the
fluids therein whereby the above described
actions take place; means controlled by the
water in the master tank for controlling said
system; and an inlet check valve communi-
cating with the auxiliary vent pipe between
its valve and the tank for admitting air into
the upper part of the tank should condens-
ing enfrapped steam therein tend to suck up
water to above the discharge end of the
steam pipe in the auxiliary tank. '
30. In combination, a tank; a liquid pres-
sure control means for controlling the
change of liquid level in the tank; a conduit
connecting the tank with the pressure con-
trol means; and means for at times closing
the conduit; said pressure control means

per part of the tank; a riser extending from comprising a diaphragm chaiber compris-
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ing upper and lower members; a flexible dia-
phragm clamped: between said members to
form upper and lower chambers; thin me-
tallic plates on- opposite faces of the dia-
phragm and having their edges inclined
away from the diaphragni; and actuating
means passed’ through and clamping to-
gether said plates and diaphragm and slid-
ably projecting thiough the upper member.

31. In combination; a tank; means for the
ntake of steam and water at a substantially
lower temperature than the steam, and an in-
wardly opening: check valve for autcmati-
cally” admitting: air into the upper part of
the tank:

32. In conmbination, a tank; means for'the
intake of cold water into the tank; a steam
pipe. for supplying:hot steam to the tank;
and-means controlled by fluid pressures in-
terior and-exterior to-the tink for automati-
cally admitting:aii into the upper part of
the tank. -

33. In-combination, a tank means for the
intake of water into the tank and-its dis-
charge therefrom; a steam pipe for supply-
ing -counter steam-pressure in the tank at a
substantially higher temperature than the
water; and an mwardly opening check valve
for flutomqtlcally admitting air into the up-
per part of the tank.

34:. In  combination; a tank; means for
the intake of water into the tank and its

1,601,478

discharge therefrom; a steam pipe for suy-
plying ‘tez‘m pressure in the upper part of
the® tank when - water is flowing from the
tank; a vent pipe entering the upper part of
the tanik below the uppermost part thereof
for venting the tank when water rises there-
in; means for controlling the f‘ow of the
fluids in said pipes; and means for- admit-
ting aii-into the upper part of the tank.

35. In combination, a water tank; means
for supplying hot steam into the tank to
force water to discharge from the ta hk,
mieans for the intake of cold water into th
tank after said discharge, whereby the steam
in-the tank is ¢ uckly condensed and an in-
wardly opening‘check valve commumcatmg
with the tank’ slightly below the top of the
tank ; said valve having the new function of
admitting into the top of the tank a resist-
ant cushion of air substantially equal in
thickness to said distance and serving the
further new function of preventing the
water from striking the top of the tank and
causing water hammer.

36.- In combmatlon, a t'mk, means for the
intake of stexm and water; and an mwardly
opening check valve for automatically ad-
mitting air-into the upper part of the tank
whén steam condenses therein, in order to
prevemt water from rising into the. upper
part of the tank,
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