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UNITED STATES PATENT OFFICE.

WILLIAM A. TICHENOR,

OF CHICAGO, ILLINOIS.

 WATER-HEATER.

SPECIFICATION forming part of Letters Patent No, 61 9,101, dated February 7, 1899.
Application filed August 30,1897, Serial No, 650,028, (No model.)

To all whom it may concern:
- Beit known that I, WILLIAM A. TICHENOR,
a citizen of the United States, residing at Chi-

cago, in the county of Cook, State of Illinois,
have invented certain new and useful Im-

provements in Water-Heaters; and I hereby

declare the following to be a full, clear, and
exact description of the saime, reference be-
ing had to the accompanying drawings, in
Whlch—-—-

Frigure 11is a view of devices embodying my
invention, the tubular water-chamber and the
combined motor and gas valve being shown
in elevation, the casing of the heater being in
section. Kig. 2 1is a plan view of one section
of the tubular heater. Fig. 3 is a sectional
view of the outlet-chamber of the tubular
heater, taken on the line 5 3, Fig. 2. Fig. 4
18 a sectional view of the tubular heater,
taken on the line 4 4, Fig. 2, the inlet and
outlet chambers being in transverse section
and the cross or connecting tube in side ele-
vation. Fig. 5 is an enlarg ed sectional view
of the combmed motor a,nd gas valve on the
line & 5, Fig. 7. Fig. 6 is an enlarged view,
in end elevation,of the casing of the combined
motor and gas valve, the end shown being
the opposite end from that shown in Fig. 1.
Fig. 7 1s an enlarged sectional view of the
eombmed motor fmd gas valve on the line 7 7,

Fig. 5, looking in the direction of the arrow.

Fig. 81 1S an enla,wed sectional view of the
ca,sing and gas-valve, taken on the line 8 &,

Fig. 7, looking in the direction of the arrow.

Fig. 91sa vertical central section of the water-
heater, taken on the line 9 9, Fig. 1, lookmﬂ'
in the direction of the arrow.

Like symbols refer to like parts wherever
they occur.

My invention relates to that class of water-
heaters, sometimes termed ‘‘instantaneous
heaters,” wherein the water is heated while
flowin gthrou ¢h the heater, the turningon and
oft of the water serving to set in opera,tmn
and arrest the oper ation of the apparatus
and the flow of the water serving to turn on
the gas or like fuel supply. Such apparatus,
generally considered, embrace, in combina-
tion, a boller-coil or water-chamber, a water-
inlet valve for the boiler or coil, a burner,
and a valve for the gas-supply, said valve
controlled by the movement of the water-in-

| let valve and the water-inlet valve controlled

by the valve of the discharge-pipe of the boiler
or coll.

The object of my present 1nventmn is to
simplify the construction and enhance the
effectiveness of both the heater or boiler and
the valves for controlling the flow thereto and
to the burner.

To this end one feature of my invention
embraces the combination, in an instanta-
neous water-heater, of a series of boiler-sec-
tions each having i ansverse inlet and outlet
chambers conuected by tubes, said sections
successively connected up and the alternate
sectionssoarranged that the tubes shall Cross,
whereby an extended tortuous passage is
formed for the flow of the water, as wellasa

reticulated passage for the moduets of com-

bustion, thereby utilizing fully the heat from
the products of combustion before their escape
from the jacket or casing which incloses the
heater and minimizing the fuel required to
heat a given volume of water tothe required
temperature.

Another feature of my invention embraces
the combination, with a water-heating cham-
ber, a gas-burner, and their supply-pipes, of
a combined valve and valve-motor, the valve

| eonstituting the axis of the motor whereby

certainty Df operation is insured, gas leakage
avolded, and great eompactness obtalned

There are other minor features of inven-
tion, all as will hereinafter appear.

I willnow proceed to describe my invention
more fully, so that others skilled in the art
to which it appertains may apply the same.

Inthedrawings, A indicatesa suitable outer
casing, pr efembly provided with a flue «,
leading therefrom and in which are located
the water heater or boiler and a suitable
burner B beneath the same. |

‘The boiler or heater is of tubular form,
composed of a series of like sections super-
posed one on the other to the desired number,
said sections consecutively connected and
with the tubes of the alternate sections at
right angles, so as to form reticulated pas-
sages for the escape of the products of com-
bustion. Kach section (see Figs. 2, 3, and 4)

is composed of a transverse inlet-chamber 1

and a transverse outlet-chamber 2,said cham-
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i bers arranged parallel with each other and _



2

having the respective inlet and outlet orifices |

or ports 1* 1 at diametrically opposite points,

the inlet and outlet chambers being connect-
ed by a series of transverse tubes 3, of such
diameter asis required by the capa,city of the
inlet and outlet chambers and the number of

- fransverse tubes 3 3, which connect sald in-
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iet and outlet chambers. |
The inlef and outlet chambers ma,y, if de-

sired, be in the form of cored castings tapped
for the reception of the transverse fubes 3 3,

or the tubes may be brazed to the inlet and
outlet chambers, while the transverse tubes

3 3 may be of copper or of any su1table ma-
terial.

The several tubular sections are so connect- |

ed up—outlet-chamber to inlet-chamber, one
with the other—as to form a continuous wa-

terway from the water-supply pipe 4 to the

outlet-pipe 5, said waterway being repeatedly
subdivided by the series of tubes 3 3,80 asto
retard the flow of the water and presenb itin

a divided state or small streams to an extend-

ed heated surface.

heater, is placed the casing C, provided with
aflaporswinging leaf 6, controlled by a spring

6* or equivalent means of seating the leaf
against the inflow when the current through

the heater has been arrested by cutting off
the flow of water from the outlet-pipe 5.

The pivot or axis of the swinging leaf 6 is

a hollow cylinder and constitutes the rotary
gas-valve 7, provided with suitable ports 7°
and held upon its seat § by a spring 9.

The valve-seat 8§ for the rotary valve is pro-

vided with ports so located that when the

swinging leaf 6 occupies the position shown

1n Flﬂ‘ 5—that is t0 say, the position it as-
sumes when the flow of water through the.
heater is arrested—said ports will be closed'

and no gas can pass to the burner; but when
the flow of water through the heater isstarted

and the water-pressure in the supply-pipe

forces the leaf over to the left the rotation of
the axis or cylinder 7 will cause its ports 7 to
register with those in the valve-seat and open

the way for the passage of gas to the burner.

10 indicates the gas-inlet pipe, and 11 the

gas-exit pipe leading from the valve to the

burner. The valve-casing C (see Fig. 6) may
have a detachable end plate ¢ for the intro-

duction of the leaf 6 and rotary (axis) valve
‘7and a scerew-plugc’ therein for the introdue-
tion of the valve-spring 9, or other suitable
means for a like purpose md,y be adopted in

constructing the casing C.

It is to be‘ underst()od that in combination

with main burner B a pilot-burner or other
well-known means of igniting the gaseous

fuel from time t{o time will be employed.

The apparatus being constructed and com-
bined substantially as hereinbefore pointed
out will operate as follows: The outlet-pipe
5 leading from the boiler will of course be ex-

1
|

cets.

619,101

tended fo the points where the hot water is
desired and there provided with suitable fau-
When said faucets (or any of them) are
opened to permit the flow of water, a current

18 established from the supply-pipe 4 through

the heaters, Figs. 1, 2, and 3, and the water-
pressure back of ﬂap or swinging leaf 6 forces
it toward the heatér or to the left from the po-
sition it occupies in Fig. 5 of the drawings,
which movement of ﬂap-valve 6 causes the ro-
tation of its pivot or rotary valve 7, so that

| its ports. 7* register with the ports in valve-

seat 8 and permit the flow of gas to burner
B, which becoming ignited the flames. and
products of combustion rise through the re-
ticulated passages formed by the tubes 3 3
and in contact with the transverse tubes, thus
effectively heating the current of water flow-
ing through said tubes. When the faucets
are closed to shut off the flow of water, back
pressure fromthe heater,assisted by thespring
6* and the arrest of motion or flow of the cur-
rent, causes the reverse movement of flap-

. | valve 6, (back to the position shown in Fig. 5,)
~ In the supply-pipe 4, leading to the water-

which causes the reverse rotation of the axis
or rotary valve 7, and thus cuts off the sup-
ply of gas to burner B until such time as one
of the faucets above referred to is again

turned to permit the flowof water through the -

heater,when the several steps hereinbefore re-
cited are repeated.

Among the advantages incident to my in-
vention are s1mp1101ty of construction, cer-

tainty of operation of the motorand gas valve, |

and effectiveness as a heater, with the con-
sumption of a comparatively small volume
of gas.

II&VIII“‘ thus described my invention, what
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I claim, and desire to secure by Letters Pat-

ent, 18—

1. The combination in a water-heater, of a
series of superposed consecu twely-eonnected
sections each having an inlet and an outlet
chamber connected by a series of transverse
tubes, the alternate sections of the series ar-

ranged with the tubes at right angles, sub-

stantially as and for the purposes specified.
2. Anapparatus for heating water, COmpris-

ing a water-receptacle havmﬂ' a su pply -pipe, a .

was-burner adapted to heat sa,ld receptacle, a

gas-supply pipe for said burner, a valve and
motor casing arranged in and communicating
with the water and gas supply pipes, and a
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a 11§

vibrating flap or leaf arranged in the water-

supply portion of the casing and having a hol-
low axis arranged in the gas-supply portion of
the casing and constituting a gas-valve; sub-
stantially as and for the purposes specified.

In testimony whereof I affix my signature,
in presence of two witnesses, this 23th day ot‘
August, 1897.

WILLIAM A. TICHENOR.

Witnesses:
F. A. IIOPKINS
JNO. 3. ELLIOTT
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