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To all whomw it may concer:

Beit known that I, DWIGHT S, COLE, a citi-

zen of the United States, and a resident of

Brooklyn, in the county of Kings and State

of New York, have invented certainnew and
useful Improvements in Automatic Valves
for Water-Heaters, of which the following is
a specification. |

My invention relates to water-heaters, and.

more particularly toan automatic valve mech-
anism for controlling the flow of fuel to said
heaters. - | |

An object of my invention is to provide a
mechanism which is simple and cheap 1n con-
struction and positive and reliable in opera-

tion, which at the same time is easily as-

sembled and mounted, and which is readily
accessible for cleaning and repairs. These
and other objects of my invention will more
fully appear from the following description.

My invention consists in the novel parts,
improvements, and combinations herein
shown and described.

The accompanying drawings, which are re- |

forred to herein and form a part hereof, illus-
trate two embodiments of my invention and

serve with the description herein to explain

the principles of the invention and the best
mode contemplated by me of applying these
rinciples to practice. |

Of the drawings, Figure 1 is a central lon-
gitudinal section of a valve mechanism con-
structed in accordance with my invention.

Fig. 2 is a similar view illustrating modifica-

tions of certain features of the mechanism;

and Fig. 3 is a transverse sectional view on |

the line 3 3, Fig. 1. |

An automatic valve mechanism construct-
ed in accordance with my invention com-
prises, in combination, a casing having two
communicating piston-chambers of different

diameters and suitable water inlet and outlet

passages connected therewith,a piston in each
of said chambers, the piston in the larger
chamber when at the limit of its stroke in the

direction of the smaller piston-chamber be-

ing located between the inlet and outlet pas-
sages, a restricted passage connecting the

- spaces at the opposite sides of the larger pis-

50

ton, a fuel-controlling valve, and connections
between said pistons and said fuel-control-
ling valve.

ber forms an extension of the smaller piston-
chamber, a suitable water vent or passage be-

ing provided in the fuel-valve chamber to

drain off any water which might leak past the
smaller piston into said chamber. It is also
in accordance with the preferred embodiment
of my invention that an annunlar offset or
shoulder, adapted to form a valve-seat, be lo-
cated internally between the smaller piston-
chamber and the fuel-valve chamber, a valve
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being provided to close on said seat when the

smaller piston is at the limit of its stroke far-
thest from the larger piston-chamber. In this
construction the connections between the pis-
tons and the fuel-valve are preferably made

upon its seat independently of the valve at
the junction of the smaller piston-chamber
and the fuel-valve chamber, provision being
thereby made for closing the fuel-valve with

yielding,so that the fuel-valve may be pressed

70

a uniform pressure regardless of the variance

of the hydraulic pressure to which the device

is subjected. | | -
Referring to the drawings in detail and at
first to the form of the device shown in Fig.

valve mechanism, 2 represents the larger pis-

| ton-chamber, and 3 the smaller piston-cham-

ber thereof. 4 is the water-inlet passage,

1 1, numeral 1 indicates the main casing of the -

30

which communicates with the water-inlet pipe .
5, and 6 is the water-outlet passage leading to

the heater, which may be of any suitable con-
struetion. 7 isa suitable piston fitted in the

| larger piston-chamber 2, and 8 is-a piston ar-

ranged to operate in the smaller piston-cham- '

ber 3. The water inlet and outlet passages
are so arranged with relation to the larger

‘piston 7 that when the latter is at the limit

Q0

of its stroke in the direction of the smaller

piston-chamber said larger piston 1s located.
between said passages, so that when water is

drawn from the heater said piston will be
moved toward the other limit of its stroke,

93

and thus permit communication to the estab-

lished between said inlet and outlet passages.

Provision should be made, however, for a re-

stricted flow of water past the piston 7 when at
or near the inner part of its stroke to permit

ICO

the equalization of the pressures onthe oppo-

site sides of this piston for a purpose which will
hereinafter mere fully appear. This may be

Preferably the fuel-valve cham- ; accom nlished in any suitable way, as bygiving
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‘as the cup-leather 11.

&

the said piston a suitable amount of clear-
ance in the chamber or by providing it with
a small perforation, as indicated at 9. The
pistons 7 and 8 are preferably rigidly con-
nected together, as by being threaded on a
rod 10, and to prevent leakage the piston 8 is
preferably provided with a suitable packing,
T'his piston mechan-
1sm, so far as certain features of my inven-
tion are concerned, may be connected to the
controlling-valve for the fuel-supply in any
suitable way. In accordance with the pre-
ferred embodiment of my invention, how-
ever, the fuel-valvechamber is formed in the
same casing with the water-piston chambers
and constitutes an extension of the smaller
piston-chamber. As shown in TFig. 1, the
fuel-valve chamber 12 is formed in an exten-
sion 13 of the casing 1 and is provided with
a valve-seat 14, which communicates on the
one hand with the fuel-supply passage 15and
on the other hand with the fuel-discharge
passage 16. In accordance with the con-
struction shownin Fig. 1 the fuel-valve cham-
ber 12 is bored out concentrically with the
piston-chambers 2 and 3, and the fuel-valve
17 is provided with packing-rings 18, which
are fitted to the chamber 12, so as to prevent
the escape of fuel in the direction of the pis-
ton - chambers and to prevent any water
which may leak past the piston 8 from flow-
ing through the fuel-valve chamber into the
fuelinlet or outlet passages. Tomake it im-
possible for any water to reach the fuel-sup-
ply passage, a vent-opening 19 is providedin
the casing extensions 13 between the pack-
Ing-rings 18 and the end of the piston-cham-
ber 3; but in order to provide for the reten-
tion of a sufficient amount of water in the

vented section of the fuel-valve chamber to

keep the packing-rings 18 moistened and in
zond operative condition the vent-opening 19
18 preferablylocated asuitable distance above
the bottom of the fuel-valve chamber, as
clearly shown in Fig. 3.

With the object in view of removing the
greater partof the force of the water-pressure
acting upon piston 8 from the fuel-valve 17
and also of providing an additional precau-
tion against leakage of water past the said
piston 3an annularshoulder, forming a valve-
seat 20, 18 provided at the end of the piston-
chamber 3, against which a suitable valve 21
Is arranged to be seated when the piston 8 is
at the limit of its movement in the direction
ot the fuel-valve chamber 12. To permit the
fuel-valve 17 to be seated independently of
the valve 21 and with a limited yielding pres-
sure and at the same time to provide for its
positive operation in opening the fuel-pas-
sage, 1t 18 Joosely confined to the end of the
rod 10, as by means of the transverse pin 22
In the rod, which pin engages the elongated
openings 23 in the valve 17, and a compres-
sion-spring 24 is provided between the valve
21 and the packing-rings 18 on the valve 17,

sald spring serving to confine the valve 17 to |
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its seat with a limited pressure when the valve
21 1s seated. It will also be observed that by
reason of this construetion the packing-rings
18 are permitted to expand laterally, thereby
preventing undue binding of the valve in the
chamber. '- R

By reason of the fact that the chambers 2,
3, and 12 are successively smaller in diameter
and that the pistons and valve working in
said chambers are all connected to the rod 10
1t is evident that when the cap 25, which
closesthe larger piston-chamber 2, is removed
all the moving parts of the mechanismn may
be withdrawn from the casing for the purpose
of being cleaned or repaired and that this may
be done without disturbing any of the pipe
connections. The headed nut 25°is provided
to facilitate the removal of the pistons, and
said nut also serves, in connection with the
cap 290, as a stop to limit the opening move-
ment of the pistons. | |

It follows from the construction above de-
seribed that when water is drawn from the
heater in a sufficient quantity to reduce the
pressure therein and thence through the out-
let-port 6 on that face of the larger piston 7
farthest from the smaller piston-chamber
there will be an unbalanced pressure on the
opposite face of said piston which will act to
move said piston and the parts connected
therewith in a direction to establish commu-
nication between the inlet and outlet water-
passages and to open the fuel-valve 17. The
parts wili remain in this position as long as a
sufficient flow of water through the heater is
maintained; but when the flow of water

‘through the heater is stopped or reduced to

such an amount that it may be supplied by
the small flow past the piston 7 or through
the small perforation 9 in the same withont
maintaining a sufficient difference in pres-
sureon theopposite sidesof said piston to over-
come the pressure of the water on the smaller
piston 8 the latter pressure will move the
parts in a direction to close the fuel-valve, and
thus render the device inoperative.

Should the relative flows of water and fuel

at any time be such as to cause the genera-
tion of steam in the heater so that the pres-
sure 1n the heater equals the pressure in the
water-supply passage, the pressures on the
opposite faces of the larger piston will be
equalized, thereby rendering the pressure on
the smaller piston effective to close the fuel-
valve, and thus render the device inopera-
tive.

With the object in view of having the fuel-
valve opened sufficiently to permit a full flow
of fuel whenever any water is drawn from the
heater the water-outlet port 6 is preterably
so located with relation to the position occu-
pied by piston 7 when the device is inactive
that said piston has to move far enough to
fully open the fuel-valve before communica-
tion is established between the water inlet
and outlet ports. By reason of this construc-

tion the proper operation of the burner each
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time water is drawn from the heater is in-
sured and the water is heated in the shortest
possible time. The temperature of the wa-
ter may be varied from the boiling-point (if
the restricted passage connecting the spaces
at the opposite sides of the piston 7 1s suffi-
ciently small) to lukewarm by regulating the
flow of water through the heater, this regu-
lation being effected by the user at the poinb
where the heated water is being drawn. It
is often desirable, however, that the flow ot
fuel be made approximately proportional to
the flow of water so as to maintain a substan-
tially uniform temperature of the water de-
livered by the heater irrespective of varla-
tions in the volume thereof. A simple way
of acecomplishing this in a valve mechanism

constructed in accordance with myinvention
is illustrated by Fig. 2. The feature of this

construction whereby this result IS accom-
plished consists in providing the water-out-

~ let port 6 with a suitably-tapered extension

30

35

26, which terminates at or near the face of

the piston 7 nearest the smaller piston-cham-

ber when the latter is at the limit of its stroke
in the direction of the smaller piston-cham-
ber.

the piston is moved by the water will be pro-
portional to the volume of water being drawn
from the heater. To get a proportional flow

of fuel, therefore, it will only be necessary to

provide a fuel-controlling valve, the opening

through which varies with relation to its

movement in proportion to the correspond-
ing variations in the opening through the
passage 26. In accordance with the con-

struction shown in Fig. 2 this isaccomplished

by providing the valve 17 with a conical ex-

40

45

tension 27. To attain great accuraey in this

regulation there preferably should be no lost
motion between the valve 17 and the piston
7. To this end the valve 17 in Fig. 2 is rig-
idly connected to the end of the rod 10. In
accordance with this construction also the

valve 21 is dispensed with, as is also the
packing 18, the cup-leather 11 being solely |

~ depended upon to prevent the escape of
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water into the fuel - valve chamber. The
force of the water-pressure on the piston 3
when the heater is not in operation is en-
tirely sustained by the valve 17, resting upon
its seat 14. A vent-pipe 28 is provided to
take care of any possible leakage past the
piston 8. To prevent the escape of a gaseous
fuel through the vent-pipe 28, the latter is

extended a suitable distance, depending on

the pressure of the fuel, below the valve-
chamber and is provided with a return-bend
or riser to form a liguid seal, said riser being
terminated at some point below the valve-

seat 14. It will be seen that while this c¢on-

struction provides an effective seal against
the escape of a gas any water which may col-
lect in the bottom of the fuel-valve chamber
12 will be permitted to escape. As the op-

eration of this deviceissubstantially the same |

— |

_ By reason of this construction it will |
‘be observed that the distance through which

as that of the device previously described, fur-

ther description of the operation will be un-
necessary except to state that as the passage
26 will form an effective restricted passage

connecting the spaces at the opposite sides of

the piston 7 no other provision need be made

to enable the piston 8 to close the fuel-valve '

when the flow of water from the heater is dis-

My invention in its broader aspects 1s nob

75

limited to the precise construction shown

nor to the particular construction by which

it may be carried into effect, as many changes
‘may be made in the construction without de-

parting from the main principles of the in-

vention and without sacrificing its chief ad-

vantages. | | o
Having thus deseribed my invention, what

I claim as new, and desire to secure by Letters

Patent, is— | |

30

1. In an automatic valve mechanism for .

water-heaters, the combination with a casing

having two communicating piston-chambers

ga

of differentdiameters and suitable water inlet

and outlet passages, of a piston in each cham- -
ber, the piston in the larger chamber when
at the limit of its stroke in the direction of-

95

the smaller chamber being.located between
said inlet and outlet passages, a restricted

passage connecting the spaces at the oppo-

tially as described. o |
92 In an automatic valve mechanism for

water-heaters, the combination with a casing

having two communicating piston-chambers
of different diameters and suitable water inlet
and outlet passages, of a piston in each cham-

site sides of the larger piston, a fuel-control- .
ling valve, and connections between said pis-
tons and said fuel-controlling valve, substan-

I00

105

ber, the piston in the larger chamber when -

at the limit of its stroke in the direction of
the smaller chamber being located between
said inlet and outlet passages, a valve-seat lo-

cated at the end of the smaller piston-cham-
ber farthest from the larger piston-chamber,

YIO

a valve arranged to close on said seat when

the smaller piston is at the limitof its stroke.

farthest from the larger piston-chamber, a
fuel-controlling valve, and connections: be-
tween said pistons and said fuel-controlling
valve, substantially as described.

3. In an auntomatic valve mechanism for
water-heaters, the combination with a casing

having two communicating piston-chambers

of different diameters and suitable water inlet

L1 5

120

and outlet passages, of a piston in each cham- -
ber, the piston in the larger chamber when at

the limit of its stroke in the direction of the
smaller chamber being located between sald
inlet and outlet passages, a valve-seat located

125

at the end of the smaller piston-chamber far-

thest from the larger piston-chamber, a valve
arranged to close on said seat when the

130

smaller piston is -at the limit of ifs. stroke .
farthest from the larger piston, a restricted.

passage connecting the spaces at the oppo-
site sides of the larger piston, a fuel-con-
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trolling valve, and connections between said | valve chamber, and connections between said

pistons and said fuel-controlling valve, siib-
stantially as described.

4. In an automatic valve mechanism for
water-heaters, the combination with a casing
having two communicating piston-chambers
of different diameters, suitable water inlet
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-
ber, the piston in the larger chamber when
at the limit of its stroke in the direction of
the smaller piston-chamber being located be-
tween sald inlet and outlet passages, a fuel-
controlling valve in said fuel-valve chamber,

and connections between said pistons and
sald fuel-controlling valve, substantially as

described.

5. In an automatic valve mechanism for
water-heaters, the combination with a casing
having two communicating piston-chambers
of different diameters, suitable water inlet
and outlet passages, a fuel-valve chamber
forming an extension of the smaller piston-
chamber, of a piston in each piston-chamber,
the piston in the larger chamber when at the
Iimit of its stroke in the direction of the
smaller piston-chamber being located be-
tween said inlet and outlet passages, a water-
vent passage commitnicating with said fuel-
valve chamber, a fuel-controlling valve in
said fuel-valve chamber, and connections be-
tween sald pistons and said fuel-controlling
valve, substantially as deseribed.

6. In an automatic valve mechanism for |

water-heaters, the combination with a casing
having two communicating piston-chambers
of different diameters, suitable water inlet,
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-
ber, the piston in the larger chamber when
at the limit of its stroke in the direction of
the smaller piston-chamber being located be-
tween sald inlet and outlet passages, a fuel-
controlling valve in said fuel-valve chamber,
and yielding connections between said pis-
tons and said fuel-controlling valve, substan-
tially as described.

7. In an automatic valve mechanism for
water-heaters, the combination with a easing
having two communicating piston-chambers
of different diameters, suitable water inlet
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-
ber, the piston in the larger chamber when at
the limit of its stroke in the direction of the
smaller piston-chamber being located be-
tween sald inlet and outlet passages, an an-
nular offset or shoulder forming a valve-seat,
sald shoulder being located between the
smaller piston-chamber and the fuel-valve
chamber, a valve arranged to close on said
seat when the smaller piston is at the limit
of its stroke farthest from the larger piston-

pistons and said fuel-controlling valve, sub-
stantially as described.
8. In an automatic valve mechanism for

water-heaters, the combination with a casing

having two communicating piston-chambers
of different diameters, suitable water inlet
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-
ber, the piston in the larger chamber when at
the limit of its stroke in the direction of the
smaller piston-chamber being located be-
tween said inlet and outlet passages, an an-
nular offset or shoulder forming a valve-seat,
sald shoulder being located between the
smaller piston-chamber and the fuel-valve
chamber, a valve arranged to close on said
seat when the smaller piston is at the limit
of its stroke farthest from the larger piston-

70

75

30

chamber, a fuel-controlling valve in said fuel- |

valve chamber, and yielding connections be-
tween said pistons and said fuel-controlling
valve, substantially as described.

9. In an automatic valve mechanism for
water-heaters, the combination with a easing
having two communicating piston-chambers
of different diameters, suitable water inlet
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-
ber, the piston in the larger chamber when at
the limit of its stroke in the direction of the

| smaller piston-chamber being located be-

tween said inlet and outlet passages, a fuel-
controlling valve in said fuel-valve chamber,
a packing in the fuel-valve chamber between
the fuel-valve and the piston-chambers, and
connections vetween said pistons and said
fuel-controlling valve, substantially as de-
seribed. | |
10. In an automatic valve mechanism for
water-heaters, the combination with a casing

-having two communicating piston-chambers

of different diameters, suitable water inlet
and outlet passages, and a fuel-valve cham-
ber forming an extension of the smaller pis-
ton-chamber, of a piston in each piston-cham-

| ber, the piston in the larger chamber when
at the limit of its stroke in the direction of

the smaller piston-chamber being located be-
tween said inlet and outlet passages, an an-
nular offset or shoulder forming a val ve-seat,
sald shoulder being located between the
smaller piston-chamber and the fuel - valve
chamber, a valve arranged to close on said
seat when the smaller piston is at the limit
of its stroke farthest from the larger piston-
chamber, a fuel-controlling valve in said fuel-
valve chamber, a packing in the fuel-valve
chamber between the fuel-valve and the pis-
ton-chambers, and connections between said
pistons and said fuel-controlling valve, sub-
stantially as described.

11. In an automatic valve mechanism for
water-heaters, the combination with a casing

Sle
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chamber, a fuel-controlling valve in said fuel- | having two communicating piston-chambers
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of different diameters;.' snitable water inlet
and outlet passages, and a fuel-valve cham-

~ ber forming an extension of the smaller pis-

- I0

15

s

ton-chamber, of apiston in each piston-cham-
ber, the piston in the larger chamber when

at the limit of its stroke in the direction of
the smaller piston-chamber being located be-

‘tween said inlet and outlet passages, an an-

nular offset or shoulder forming a valve-seart,

‘said shoulder being located between the

smaller piston-chamber and the fuel-valve
chamber, a valve arranged to close on sald

seat when the smaller piston is at the limit of

its stroke farthest from the larger piston-
chamber, a restricted passage connecting the

~ spaces at opposite sides ot the larger piston,

a fuel-controlling valve in said fuel-valve

‘chamber, a packing in the fuel-valve cham-

ber between the fuel-valve and the piston-
chambers, and yielding connections between
said pistons and said fuel-controlling valve,
substantially as described. .

12. In an automatic valve mechanism for |

¥

water-heaters, the combination with a casing

having three chambers arranged in line, one .

of said ehambers being of greater diameter

than the others, water inlet and outlet con-
nections communicating with the chamber

having the greater diameter, said connections
being arranged at the sides of the casing, a

30

pressure - operated mechanism consisting of -
two water-pistons and a fuel-valve all located

in said ehambers, and a removable head for

closing the end of the larger chamber farthest
35

from the other chambers, whereby when said
head is removed said operating mechanism
may be withdrawn from the casing without

disturbing said inlet and outlet connections. -

‘Signed at New York, in the county of New

January, A. D. 1902,

arl

Witnesses:
- J. H. FREEMAN,
"EDWIN SEGER.

York and State of New York, this 31st day of 40

DWIGHT S. COLE.
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