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To all whom it may concern:

Be it known that I, Joux . Haas, a citizen
of the United States, residing at Monaeca.in the
county of Beaver and State of Pennsylvania,
haveinvented certain new and useful Improve-

ments in Water-Heaters; and I do hereby de-

clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same. .

My invention relates to that class of water-
heaters known as “‘ instantaneous” heaters in
which the opening of a faucet in the supply-
line permits the water to flow through the
heater and in which the flow of gas to the
burner of the heater is regulated proportion-
ate to the flow of water.

The objects of this invention are,
provide a heater in which the water-coil there-
in 1s subjected to the heat of the gas-burner
equally at all points thereof, to provide a wa-
ter-coil which is positively efficient in its pur-
pose, and to otherwise improve the heater to
overcome objections now common to such de-
vices, and, second, to provide a positive gas-
regulating valve controlled by the flow of the
water through the medium of an automatic-
ally-operated abutment located in the supply-
pipe and which is of such construction as to
be as readily applicable for use on the outlet
side of the heater as on the inlet side thereof,
and when applied to the supply-pipe on the
outlet side of the heater it prevents reaction
when closing a cold-water faucet on the sup-
ply-line, such reaction being objectionable, for
the reason that the gas-valve is opened by the
movement of the abutment, which permits the
flow of gasto the burner, where it is ignited
by the pilot-light, and therefore gas is con-
sumed unnecessarily and without purpose.

The invention consists in the new and novel
arrangement and combination of parts, as will
be fully described hereinafter, and particu-
larly pointed out in the subjoined claims.

In order that the invention may be fully un-
derstood, I will now describe it, with refer-
ence to the accompanying drawings, in which

iy

like numerals of reference refer to like parts

in the several figures.

Figurelisa front elevation of my improved
heater. Fig. 2 is a central vertical section of
the same. Fig. 31sa horizontal section taken
on line % «, Fig. 2. Fig. 4 is a similar sec-
tion taken on line v 2, Fig. 2. Tig. 5isa hori-
zontal section taken on linewaw, Fig. 2. TFig.

rst, to

6 is a front elevation of a heater having the

gas-regulating valve applied to the outlet-pipe
Fig. 71s a side elevation of the

of the same.

gas-regulating valve on an enlarged scale.
Kig. 8 is a vertical section taken on line z =,
Kig. 7, looking toward the right. Fig. 9 isa
simllar section taken on line » v, Fig. 7, look-
ing toward the left. TFig. 10 is a horizontal
section on line z z, Fig. 8. Fig. 111is a ver-
tical section of the graduating gas-valve and
its seat. | |

In the drawings the numeral 1 designates
the heater-casing, which may be of any form
or shape to confine and house the water-coil,
gas-burner, and pilot-licht; but in the pre-
ferred construction it consists of a base 2.

having a central opening for the admission of

air to the burner, a cap or hood 3, and a cy-
lindrical body 4, comprising two segmental
plates 5, riveted or otherwise secured to the
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base and hood, and segmental doors 6, hinged

to sald segmental plates in any convenient

manner. The front plate 5 is provided with
a sight-opening 7 and an aperture 8 for con-
venlence in lighting the pilot-licht. A draft-
pipe 9 is held on the hood 3, which may be
led to a chimney, if desired. |

10 designates a tripod or jack which is sup-

ported on the base of the heater, and on this

tripod the burner 11 is designed to rest. This
burner is cylindrical in cross-section and has
1ts ax1s coincident with the axis of the casing.
It 1s designed to extend from the said tripod
to a point near the top of the body portion of
the casing and is provided with perforations
12, arranged the full length of the same in
any sultable manner. The manner in which
the burner is held on the said tripod is by
means of an externally - threaded pipe 18,
which passes through a correspondingly-

‘threaded aperture in the tripod and enters a

like aperture in the bottom of the burner.
The said pipe forms a part of the gas-supply
pipe 14, which is provided with the usual air-
mixer 15. | | |
16 designates the water-coil, which sur-
rounds the burner and extends from a point
near the bottom of the same to a point near
the top of the body portion of the casing.
This water-coil is arranged alternately in cir-
cular serpentine and spiral layers 17 and 18,
respectively, which not only prevents con-
cussion or reaction of the water on the abut-
ment when aflixed to the outlet-pipe thereof,
but also forms reticular spaces for the flame
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and hot air, thereby more effectively and in-
stantaneously heating the water as 1t passes
through the coils. The said layers provide a
vertical opening for the reception of the
burner to be hereinafter described. This ar-
rangement dispenses with the use of support-
ing and spacing blocks between the several
layers, as the ecircular serpentine layers sup-
port the spiral layer immediately above the
same and are themselves supported by the
spiral layer located immediately below.

~ The upper and lower ends of the water-coil

are secured to the water-supply pipe, which
may be directed to any point or points in the
building and which is connected to the water-
main directly or indirectly, as may be most
convenient. The heater may therefore be lo-
cated at any point in the supply line or pipe,
and for convenience in describing the inven-
tion I will call that portion of the supply-
pipe connected to the lower end of the water-
coil the ‘‘inlet-pipe” of the heater, and the
portion connected to the upper end of the wa-

ter-coil 1 will term the " outlet-pipe” of the |

heater or the ‘‘ hot-water-supply pipe.”

A pilot-light 19 is provided, which may be
connected to the gas-supply pipe at any de-
sired point. The light may be of any form
suitable for the purpose. A semispherical
shield 20 is affixed to the gas-pipe of the pilot-
light, and it has a series of perforations 21
formed therein, through which the necessary
air is fed to the light from the bottom. This
shield serves to protect the light from air-
drafts, which would extinguish the same.

The numeral 22 designates the gas-regu-
Jating device, which comprises an abutment in
a chamber 23 and a gas-valve 24, connected
together to cause the latter to operate with
the former. The abutment-chamber 23 is lo-
cated in the water-supply pipe and may be
located in the inlet-pipe or in the outlet-pipe
of the heater, as desired., while the gas-valve
24 is located in the gas-supply pipe 14. The
abutment-chamber comprises two side walls
14>, connected together by two angular walls
14°, one of which is longer than the other,
and a curved or segmental wall 14°, which
connects the distant ends of said angular walls,
and in said chamber a pivoted abutment 25 1s
held, whizh is pivoted at the angle formed by
said two angular walls. In the bottom of the
chamber or near the end ot one of said angu-
lar walls an inlet 26 1s provided, and near 1ts
upper end or near the end of the other angu-
lar wall it has an outlet 27. This abutment
is movable between the inlet and outlet and
has a conical stud or projection 28 formed on
its under side, that fits the inner end of the
inlet 26, which i1s ground to make a perfect
fit and cause the said stud to effectually close
the same. The abutment also has an incision
or notch 29 formed in its outer or free end
to permit a quantity of water to pass through

65 the casing without moving the abutment to

. ner.
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an extent sufficient to cause the gas-valve to
rise and permit the gas to pass to the burner.
This is very essential in cases where leaking
faucets may be in the supply-line, as no gas
will be fed to the burner uselessly, which
would, however, be the case 1f 1t were neces-
sary to cause the abutment to rise sufficiently
to permit the water to pass the outer free
edge of the same. The relative positions of
the axis of the segmental casing and the piv-
otal point of the abutment 25 are such that
the outer or free end of the latter when 1n 1ts
normal or lowermost position fits snugly

against the segmental wall of the casing and

is raised by the water passing through the
casing when a faucet on the supply-line 1s
opened to provide a free passage for the
same. Theabutment when raised by the wa-
ter - pressure leaves a passage between the
edge thereof and the segmental wall, which
passage becomes enlarged as the abutment is
lifted higher, as clearly illustrated 1n I1g. 8.
By this construction an abutment is produced
which can be as readily used on the outlet of
the heater as on the inlet thereof, as no springs
are necessary, which would be caused to lose
their temper by the action of hot water thereon

1 and would therefore be rendered useless tfor the

purpose designed. The conical stud 28 serves
to a great extent to prevent reaction ot the wa-
ter against the abutment when acold-water fau-
cet in the supply-line is being closed, as the
concussion is directed against the said stud
and deflected to the side of the inlet, which

oreatly lessens the tendency of deflecting the

abutment, particularly so since the area of
the stud is much less than the area of the abut-
ment. Thesaidstud, in connection with other
specially-designed features to be presently de-
seribed, is absolutely necessary to prevent
movement of the abutment when the same 1s
placed in the inlet-pipe of the heater, as said
abutment would otherwise be caused to move
when a faucet in the supply - pipe 1s belng
closed and would therefore admit gas to the
burner, which would become 1gnited by the
pilot-light.
at such times is useless, expensive, and even
dangerous, as the water in the heater would
become heated sufliciently to generate steam.

30 designates a shaft which passes through
a stuffing-box 31 on the casing and to which

the abutment 25 is secured by means of screws

32 or otherwise.

33 designates the gas-valve casing into
which the shaft 30 extends. This casing is
separated from the abutment-casing by an 1n-
tervening space, which permits the air to cir-
culate between the two, and thus keep the gus-
valve and its controlling-spring cool at all
times. A toothed segment 34 1s secured to
the end of the shaft 30 in any approved man-
A horizontal diaphragm 35 is provided
between the ends of the casing, and therein a
valve-seat 36 is formed. The gas-valve 37

The feeding of gas to the burner
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consists of a cylindrical shell or cup 88, hav-

ing apertures 39, which gradually increase in
size downwardly, andadisk 41, beneath which

disk 41 and gasket 42 are held loosely on a
valve-stem 40 between a disk 43, held between

nuts 44 atthe upper end of the stem, and a nut.
45, secured to said stem a short distance from

its upper end. This arrangement permits the
disk 41 and gasket 42 to remain seated d uring
the initial movement of the valve-stem, dur-
ing which movement the graduating-shell 38
1s carried with said stem without allowing the
passage of gas to the burner. The disk 41
does not become unseated until the move-
ment of the valve-stem is sufficient to bring
the shell 38 against said disk to elevate the
same, after which the gas passes through the
apertures in the shell. The valve-stem 40 is
guided in a hub-like guide 46, formed inte-
grally with the casing. The valve is actuated
by the toothed segment 34. which engages co-
acting teeth 47, formed on the valve-stem.
When a faucet on the supply-line is opened
to draw water, the abutment is Swung up-
ward to an extent proportionate to the flow
of water from the said faucet, and this action,
through the medium of the shaft 80 and seg-
ment 34, elevates the gas-valve toa proportion-
ate extent, thereby permitting the gas to flow
through the apertures 39 to the burner in the

heater, where it is ignited by the pilot-light.

The abutment rises and lowers with the
opening and closing of a faucet in the hot-
water-supply line, and when, for instance, a
faucet is opened to permit water to be drawn
therefrom and it is opened still farther to in-
crease the flow or when another faucet in the
line is opened the abutment is raised in pro-
portion to the increased flow, which necessa-
rily raises the gas-valve also to a like degree
and exposes the perforations in the oraduat-
ing-shell thereof above the diaphragm to a
greater extent, so that a larger quantity of
gasmay flow to the burner to increase the size
lame, and thus have a heating capacity
equal to the increased and accelerated flow.
The inlet end of the gas-valve is internally
threaded and has a perforated adjusting-disk
48, through which the gas passes. A spiral

spring-49, bearing with one end against said
~adjusting-disk and with its other end against

the upper end of the gas-valve, serves to keep
the latter in its closed or normal position.
More or less pressure may be brought to bear
on the said valve by raising or lowering the

‘adjusting-disk in the inlet of the gas-valve, as

may be necessary, depending entirely on the
pressure of the water in the water-main.

It is evident from the foregoing that the

disk 41 and gasket 42 of the gas-valve serve
to effectually close against the diaphragm 35
through the efforts of the spring 49 and that
the upper end of the valve-shell 38 is nor-

mally held against the nut 45 and below the |

3

upper face of the said diaphraem when the

valve-stem 40 is in its lowermost position.
The said stem on being elevated raises the
gas-valve and, owing to the position of the
valve-shell on said stem, prevents the passage
of gas through the diaphragm during the ini-

tial movement of the said stem and the abut- |

ment 1n the water-supply controlline the move-
ment of said stem, and thus serves to prevent
heating of the water in the heater by any move-
ment of the abutment caused by the reaction
or concussion of the water against the same

‘when a faucet in the cold-water supply is be-

ing closed.

When applying the regulating-valve to the
outlet-pipe of the heater the conical stud 98
on the abutment may be dispensed with. In
such cases I preferably arrange the water-
valve with its pivotal point at the upper end
of the valve-casing, as shown in Fie. 6.

- By arranging the water-valve on the outlet
side of the heater, the reaction. owing to the

| expansive propensities of the water-coll when
heated, will only pass through a portion of

the coil, which on account of its length, cir-
cuitous passage, and heated condition will
take up or check the reaction of the water

| before passing entirely through the coil and

prevent concussion on the abutment. This
prevents the unnecessary opening of the oas-
valve, which causes a continual waste of oas.
In this position of the abutment no sand or
other foreign matter can lodge in the casing
thereof and impair the effectiveness of the
same, for the reason that on being raised by
the water it will force the settlings up and

the water passing through the casing will

force the same out through the outlet of the
sald casing. Theabutmentis held in its closed
or normal position through the efforts of the
spring in the gas-valve, the action of which
1s imparted, through the valve-stem 40, toothed
segment 34, and shaft 30, to the abutment.
This obviates the necessity of a spring in the
water-valve, which if placed on the outlet of
the heater would in a very short time, through
the action of the hot water, lose its temper and
become useless.

- Having thus described my invention, what I
claim is—

1. Ina water-heater, the combination with a
gas-valve, of a segmental casing having an in-
let and an outlet, an abutment pivotally se-
cured in said casing and being movable be-
tween said inlet and outlet to form a passage

‘between the end.otf the same and the casing:.
‘said abutment controlling the gas-valve and

having a conical stud adapted to close the in-
let in said casing.

2. Inanautomaticregulator for water-heat-
ers, the combination with a oas-valve, of a cas-
ing in the water-pipe having an outlet and an
inlet, and a pivoted abutment serving as a
motor to control the gas-valve and being con-

| fined in said casing, said abutment heing mov-
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able between the outlet and inlet, and having
a conical stud adapted to close the inlet of
said casing, substantially as set forth.

3. The combination with the water-recep-
taclehavinga water-supply pipeleading there-
to and therefrom, and a burner contiguous to
said water-receptacle and having a supply-
nipe leading thereto, of a segmental casing 1n
the water-supply pipe comprising side walls,
two angular walls of which one is longer than
the other, and a segmental wall connecting the

side walls and the distant ends of the angular

walls, a shaft located in said casing and ex-

tending out through the same, an abutment

20

30

secured tosaid shaft and normally held against

the shorter of said two angular walls, and a

valve in the gas-supply pipe operatively con-
nected with said shaft.

4. Inahot-water heater, a gas-regulating de-
vice comprising a segmental casing in the wa-
ter-supply pipe having two angular walls con-
nected by a curved wall, one of said angular

walls being longer than the other and each

having a water-passage therein, a swinging
abutment in said casing, and a gas-valve oper-
atively connected with sald abutment. |
5. In an automatic regulator for water-heat-
ers, the combination of a water-pipe connect-
ed to the heater, a casing located in said pipe
and having a segmental wall, a pivoted abut-
ment confined in said casing and having 1ts

803,338

pivotal point nearer one end of said seomental
wall than the other end thereof, a valve for
controlling the supply of gas to the heater,
and operative connections between said valve
and the abutment.

6. In a water-heater, an automatic regulator
comprising a casing having a curved wall, a
pivoted abutment movable by the flow of wa-
ter through said casing and having its pivotal
point nearer one end of said curved wall than
the other end thereof, a confined gas-valve,
and operative connection between said gas-
valve and the abutment, said connection hav-
ing means to permit the actuation of the gas-
valve during the initial movement of the abut-
ment without causing said valve to become un-
seated.

7 1n a water-heater, an automatic regulator
comprising a casing having a curved wall, a
pivoted abutment movable by the flow of wa-
ter through said casing and having its pivotal
point nearer one end of said curved wall than
the other end thereof and a gas-valve oper-
atively connected with sald abutment.

In testimony whereof I have hereunto sub-
seribed my name in the presence of two sub-

seribing witnesses.
JOHN G. HAASN.

Witnesses:
J. J. ALLEN,
N. WurzeL, Jr.
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