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UNITED STATES

PatEnT OFFICE.

JOHN ‘F. DEEMS, OF BURLINGTON, IOWA.

FEED-WATER HEATER.

SPECIFICATION forming p&rt of Letters Pa,tent No..658,566, da,ted Septembeir 25, 1900.

&pplmatmn filed Jane 18, 1900

S

To all whom it may concermn:

zen of the United States residing at Burhn o~
ton, in the county of Des Moines and State of
Iowa, have invented a certain new and use-

ful Improvement in Feed - Water Heaters for

Locomotive-Tanks, of which the following is
a specification.

My invention relates to water-heaters for
locomotive-tanks, for which Letters Patent
of the United States No. 642,088, dated Janu-
ary 50, 1899, were granted to me; and thein-
vention pertains specifically to the valve con-
trolling the exhaust-steam from the air-com-
pressing pump by which the exhaust is trans-
mitted to the smoke-stack or to the water-
tank, as fully and at large described in my
sald patent.

The object of the invention is to render the
steam-controlling valve automatic in its op-
eration through ‘the steam and air pressure
and dispense With the use of springs or other
means to move the valve in either direction
and at the same time render the valve more
sensitive and positive in its movements; and
the invention consists in the features of con-
struction and combination of parts herelnai-
ter described, and pointed out in the clalmb
as new. |

In the drawings the valve Gontrolhng the
exhaust-steam is all that it is deemed neces-
sary to illustrate, as the parts with which it
is designed to have such valve coOperate will
be of the construction shown in my said
former patent.

In the drawings, Figure 1 is a plan view,
and IF1g. 2 a central longitudinal section, of
the valve; Fig. 3, a sideelevation showing an
alr-compressor pump, an air-reservoir, and a
portion of a tank or tender of a locomotive or
engine with my invention applied thereto;
and Fig. 4, a plan view of the steam-control-
ling valve.

The valve is to be set or placed hor1z0ntally
and 18 to be located adjacent to the air-com-
pressing pump, so as to receive exhaust-
steam therefrom for the exhaust to pass
eitherto the smoke-stack or to the water-tank,
a8 may be necessary or required, to heat the
tank-water or to exhaust to the smoke-stack.

The valve is constructed with a casing A,

having on one side an inlet ¢ and on the other |

Be 1t known that I, JOEN F. DEEMS, a citi-.

Senal No. 20,692. (No model.}

- =

| side an outlet &', it being understood that the
inlet or induection port ¢ and the outlet or
eduection port o’ can be located on opposite
sides of the casing, as shown, or be arranged
in such other relation one to the other as to

provide an induction and eduction for the ex-

55

haust-steam from the air-compressing pump -

into and out from the controlling-valve, As
shown, each port a and o' is surrounded by
anannular wall on the casing, having ascrew-

thread on its exterior for the attachment of a, .

connecting-pipe between the induction-port

« and the air-compressing pump and for the

attachment of an exhaust-pipe to the educ-
tion-port leading to the exhaust-chamber for

the smoke-stack. The ecasing A, as shown,
has a neck or bend A’ at one end with a screw-

thread on its exterior for the attachment of
a pipe leading to the water-tank of the en-

gine.

The .casing A has an interior chamber B

and B', having different diameters, and a pas-

sage B*is continued from the smaller section
B’ of the interior chamber through the neck

A/, forming a passage for the exhaust—sﬁeam

to the water-tank. The casing is provided

with a cap or cover B° at one end for closing

the chamber in the interior of the casing. A
piston-valve is located in the chamber of the

The portion C has in its periph-
ery packing-rings ¢ to make a tight joint and
has a face b’ to fit a seat b on the wall of the

chamber, the two faces being ground or

otherwise formed s0 as t0 make a ground or

tight joint between the valve and the casing.

The end C' of the valve is ecut away circum-
ferentially, so astoleave a chamber C?. - This
chamber at one end terminates in a shoulder
or face of a flange or collar ¢’ and at the

other end terminates in a curved face of a
| flange or collar ¢ on the end of the valve

having the smallest diameter. |
Thevalve has a central interior chamber D,
and. the body of the valve on the exterior has
a peripheral channel d, which communicates
with the chamber D by openings or ports on
d’, so that when the channel D is in com-

munication with the induection-port exhaust-
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casing, and this valve 1s of different diame-
ters, having one portion C to fit the portion
t B of the chamber and a portion C' of a
i smaller diameter to fit the portion B’ of the
chamber.
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parts just described constitute a thermostat
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~ position of the controlling-valve in the shell

- or casing. The water in the tank or tender |

‘releasing compressed air therefrom.

9 | | - 858,566

steam will pass into the channel and through

‘the ports or openings d’ into the chamber D

and out through the passage B3° to the water-
tank of the engine. The exhaust-steam,
when the chamber or passage C?is in com-

munication with the induction-port a, passes

around in such chamber and out at the
eduction-port ¢’ to the smoke-stack, so that
the exhaust-steam will pass either to the
water-tank or to the smoke-stack, according
to the position of the valve, and, as shown

exhaust from the air-compressing pump into
the chamber D and through the passage B?
to the water-tank. The exhaust-steam from

the valve enters a pipe E, coupled to the nip-

ple of the outlet-port ', which pipe leads to
the smoke -stack, as usual.
steam for the tank or tender enters a pipe I,
attached by a coupling to the neck or casing
end A, and this pipe may be made up of sec-
tions, so that it can be located properly in

position, and is coupled to a pipe F' within |

the water-tank, which pipe is coupled to the

first pipe or header G' of a heating-coil G,

located in the water-tank H of the engine.
An air-reservoir I communicates with the

' compressing-cylinder of the pump by a pipe

I', and leading from the compressed-air reser-
voirisa pipe J, coupled to a casing K, in which
is located a controlling-valve. A second pipe
J' communicates with the valve-chamber in

the casing K and leads to the steam-control- |

ling valve and is connected with the supply
port or passage in the casing for admitting
compressed air back of the piston-valve and

valve in the casing K is connected with a sup-
port L,and between the support and the valve
is a coil-spring L’ for retracting or opening
the valve, and the supportiscarried by a stem
L* from a movable diaphragm located in a
saucer or dish shaped receiver M, connected
by arms M’ with the shell or casing K and
having at its center a tubular stem M?, into
whichisscrew-threaded apipe N, passing into
the water-tank and connected with a tube or
cylinder O, containing water or other ligunid

or regulator actuated from the heat of the wa-
ter in the tank to operate the compressed-air-
controlling valve in the casing K and admit
air into the casing to pass through the pipe J’

into the steam-controlling valve. The steam- |

controlling valve is connected with an ordi-
nary compressor-pump having a steam-chest

P, a compressor-cylinder P', and a connect-

ing-rod P* for the pistons of the chest and
cylinder.
isadmitted to the steam-chest by a pipe p and

is exhausted therefrom through a pipe p'into
the chamber of the shell or casing A to pass

therefrom either to a direct exhaust or to the
heater in the tank or tender, according to the

The exhaust-

The

The

The steam for operating the pump-

~in the drawings, the valve is 1n position to |

{

[ 15 heated from the exhaus_t-Steam transmitted

thereto from the steam-chest P> of the com-
pression-pump. The temperature of the wa-
ter acts on the cylinder or tube U and ralses
the temperature of the water or liquid in such

70

cylinder or tube, and with the temperature

below a point which might cause injurious

effects the valve in the shell or casing K is

~open for the pressure from the pipe J to pass

into the pipe J' and to the valve-casing A

' back of the piston-valveCin the chamber B,
holding the valve in the position shown in

Fig. 2 for the exhaust-steam to pass to the
tank or tender. Anincrease of temperature
of the water in the tank to a point that might

be dangerous or that would cause injurious

effects expands the water or liquid in the eyl-
inder or tube O and operates the valve in the

shell or casing K, shutting off the admission
of compressed air through the pipe J and per-
mitting air in the chamber B to escape, releas-
ing the air-pressure on the piston-valve C in |
As will be seen

the chamber back thereof.

75
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from the foregoing, the opening of the ports

for steam to pass to the smoke-stack or other
exhaust and the closing of the ports against

the steam passing to the heating-coil in the

tank or tender are had antomatically with the
increase of temperature of the water in the

tank or tender.

ter falls oris reduced, such reduction of tem-

perature causing a corresponding reduction

of temperature of the water or liquid in the
cylinder or tube O, permitting the valve to
open for compressed air to pass through the
pipe J and the valve into the pipe J' to enter
the valve-chamber B and by its pressure force
the piston-valve to open the ports for steam

A reverse operation takes
place when the temperature of the tank-wa-

95
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to pass to the tank or tender and shut off the

passage of steam to the stack or exhaust.

- The compressed air from the thermostat or

regulator is supplied to the valve by a pipe

J', entering into the casing A and communi-
cating by a passage ¢ and port ¢ with the end

B of the chamber of the casing between the
cap or cover B? and the end C of the valve,
so that the pressure of the compressed ailr

will act on the end of the valve and force the
valve into the position shown in Fig. 2 for
the exhaust-steam to pass into the chamber
D of the valve. This operation takes place
when the water in the tender has become re-
duced enough in temperature to operate the
thermostat or regulator and open the ther-

mostat-valve for the air to enter the end of

the chamber B. When the temperature of

the tank-water has been raised sufficiently to

operate. the thermostat and close the com-
pressed-air valve, shutting off the compressed
air from entering the end B of the chamber,
the exhaust-steam entering the chamber D
‘will act on the wall or face at the closed end
of the chamber and also act on the outerend
‘'wall or face of the flange or collar ¢ of the
end C' of the valve, and this pressure will be
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sufficient to force the valve toward the cap
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or cover B3, and when the flange or collar c
has pa.ssed the line of the mduetlon -port &
the exhaust-steam in addition will act on the
face of the collar or flange ¢, so that the pres-
sure of the steam on the end face of the end
wall of the chamber and on the end face of
the flange or collar ¢* and on the end face of
the flange or collar ¢’ will force the valve to
the cap or cover B’ in which position the in-
duction-port is in full communication with
the chamber or passage C' and the eduction-
port ¢’ for the exhaust-steam from the air-
compressing pump to pass to the smoke-stack.
The valve will remain in its open position for
exhausting to the smoke-stack until the tem-
perature of the tank-water has become again
reduced suificiently for the thelmostat to
open the compressed-alr valve and admit air

under pressure through the passage e and
port ¢ into the end B of the chamber and

against the end C of the valve, forcing the
valve again into position shown in Fig. 2 for
the exhaust of the air-compressing pump to
pass to the water-tank. These operations

will continue and will occur as the tempera-

ture of the water rises and falls, and the op-
eration of the valve will be automatic and
controlled wholly by the temperature of the
water in the engine-tank, thus dispensing
with the use of springs for moving the valve
and operating the valve by the pressure of
the steam and compressed air.

The construction of the valve is one which
in effect makes i1t an unbalanced valve, en-
abling the excess of pressure of either the
steam or the air to move the valve to opera-
tive position for the required exhausts, and
this unbalanced condition is secured by the
excess of pressure-surface had through the
end wall of the chamber D, the end face of
the flange or collar ¢, and the end face of the
flange or collar ¢/, which gives an excess of
pressure in opening the valve for exhaust to
the smoke-stack. T'he placing of the valve
in a horizontal position and reducing the walls
of the chamber and the body of the valve, so
as to give the valve an unbalanced character,
place the control of the valve wholly under

the pressure of the steam and the compressed

alr and make the valve more positive in its
movements than where a spring or other
means is necessary to return the valve in one
direction or to hold the valve against drop-
pingormovingindependently of the pressure.
The valve 18 moved in either direction by di-
rect force and against a resistance making it
very sensitive and positive in operation, as
in one direction 1t is moved against the re-
sistance of the air-pressure and in the oppo-
site direction 1s moved against the resistance
of the steam, rendering it nececessary for pres-
sure to overcome pressure, by which a more
perfect and uniform action of the valve is ob-
tained. The exhaust from the air-compress-

ing chamber is of an intermittent character,
and for this reason a spring, while it will per-
form the required work,is open to the objec- |

ing to the smoke-stack.

! tion that when used in conneetmn with a ver-
tically-standing valve the valve might fall

back between eaeh exhaust, ther eby chang-
ing the direction of the exhaust, which would

interfere to some extent with the full opera-

tion for heating the tank-water and exhaust-
_ This objection is
entirely overcome by placing the controlling-

valve horizontally and operating such valve
through the pressure of the steam and air..
| The valve can also be used for the purpose of

controlling or directing a part of the main

exhaust through the exhaust-pipeinthe front

end or smoke-stack of the engine, as well as
for controlling or directing the exhaust from
theair-compressing pump, and will be equally
as oper ative for controlling a portion of the

"main exhaust as in eontrolhnw the exhaust

from the air-compressing pump.
I claim—

1. In a water-heater for locomotive-tanks,
the combination of a horizontal valve-casing
having therein a steam-induction port com-
mumca,tmﬂ' with the exhaust of an air-com-
pressing pump, a steam-eduction port and a
steam - eduction passage for direct exhaust
and for exhaust into a heater located in the
water-tank, respectively, a chamber in the
casing eommumeatm g with the ports and pas-
sage, a piston-valve tmversmﬂ' the chamber
101]0‘1131.1(1111&11}/ and having an mtel ior cham-
ber, a peripheral channel communicating
with the interior chamber and with the Steam-
induction port and a peripheral passage com -
municating with the steam induction and
eduction pozts a fluid-pressure regulator op-
erated by the tempemture of the water in
the tank, and a fluid-pressure port at one end
of the casing-chamber,
by the differential pressure thereon of steam
and fluid to change the direction of the educ-

tion or discharge of steam through the valve,

substantmlly as described.
9. In a water-heater for locomotive- tanks,

the combination of a horizontal valve-casing
having therein a steam-induction port com-
municating with the exhaust of the air-com-
pressing pump, a steam-eduction port, and a
steam - eduction passage for direct exhaust
and for exhaust into a heater located in the
water-tank, respectively, a chamber i1n the
casing having ends of different diameter, a

| piston-valve traversing the casing-chamber

longitudinally and having ends of different

diameters to fit the ends of the casing-cham-

ber, and having an interior chamber, & pe-
ripheral channel communicating with the in-
terior chamber and with the steam-induction
port and a peripheral passage communicating

with the steam induction and eduction ports,

a fluid-pressure regulator operated by the

temperature of the water in the tank, and a

fluid-pressure port at one end of the casing-

chamber, for moving the valve by the difier-

ential pressure on the ends of steam and fluid

to change the direction of the eduction or dis-

charge of steam, substantially as described.

for moving the valve.
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3. In a water-heater for locomotive-tanks,
the combination of a horizontal valve-casing,
having therein a steam-induction port com-
municating with the exhaust of the air-com-
pressing chamber, a steam-eduction port and
a steam-eduction passage, for direct exhaust
and for exhaust into a heater located in the
waler-tank, respectively, a chamber in the
casing having ends of different diameters, a
piston-valve traversing the casing-chamber
longitudinally and having ends of different
diameters to fit the ends of the casing-cham-
ber, a seat on the wall of the chamber and a
face on the valve fitting the seat, an interior
chamber in the valve, a peripheral channel
on the valve, lateral openings from the pe-
ripheral channel to the valve-chamber fur-

| nishing communication between the indue-

tion-port for steam and the valve-chamber, a
peripheral passage on the valve furnishing
communication between the steam induction

20

and eduction ports, a fluid-pressure regulator

operated by the temperature of the water in

‘the tank, and a fluid-pressure port at one end
of the casing-chamber admitting fluid-pres-
sure to the chamber, for the valve to be moved.

by the differential pressure of steam and fluid
to change the direction of the eduction or dis-
charge of steam, substantially as described.

JOHN F. DEEMS.

| Wit.nessesi :
M. J. HowE,
V. A. JOHNSON.
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