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To all whom it may concern:

Be it known that we, Jacos J. Liscu and
Wiser L. Roor, citizers of the United
States, and residents of the city of Cincin-
nati, in the county of Hamilton and State of
Ohio, have invented certain new and useful
Iaprovements in Automatic Combined Gas
and Water Cocks for Mechanism for Heat-
ing Liquids, of which the following is a
specification. T

The several features of our invention and
the various advantages resulting from their
use conjointly or otherwise will be apparent
from the following description and claims.

The main purpose of our invention is to
obtain by an economical construction and in
an economical manner, with a dependable
certainty, the supply of water to a_ water

Teater, and the heating-of this’water by gas

for fuel. ] o
In the accompanying drawirgs, maKing a
part of this application and in which similar

letters of reference indicate corresponding

parts,—Figure 1 is a top view of mechanism
embodying our invention, in combination

“with one description of mechanism where-
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with our improved mechanism can be used.
In this view, the cover or hood we usually
provide to protect the coils from dirt, and
for other obvious purposes, is omitted. Fig.
3 is an elevation of that end of the construc-
tion shown in Fig. 1, which faces toward the
right in Fig. 1. But this Fig. 2 shows the

. frame uprights at the sides of the coils, and
35

a cover for the coils. Fig. 3 represents a
vertical, ¢entral longitudinal section of our
improved automatic combined gas and water
cock. The drawing of this figure is to ascale

- Ny
larger than that to which Figs. 1 and 2 are’

drawn, Kig. 4 is a sectional view taken in

~ the plane of the dotted line 4, 4, of Fig. 3,

50

that side of the section being taken which
faces toward the right in said Fig. 3. in
this view (Fig 4}, the lower part of the
piston head, together with the embracing
evlinder and its inlet for water, is removed.
tl:e primary purpose of the view being to
show the formation of the adjacent end of
the check valve, and the relation of this
valve to the water way at the place in said
way wherein it is located. Fig. 5 is a view

of the piston valve. in elevation, and of its
valve seat and surrounding guard. in sec-

tion. This view is on a larger scale than
that of Figs. 3 and 4. Fig. 6 is a view in
vertical, central longitudinal section f the
parts illustrated in Fig. 3, only the upper
half of the parts being shown. The purpo=e
of this fiqure is to illustrate one of the por-
tions of the working parts, while the water
is being drawn from the heater.

We will now proceed to describe our in-
vention in detail.- ‘ ’

The water-heater itself may be of any
suitable construction. Inasmuch as it is de-
sirable that the water in the heater should!
be heated rapidly, the preferred construction
is of a kind that will enable much water to
be expeditiously heated. This is usually ac-
complished by a construction that provides
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a_widely distributed or extemsive heating -

surface, and a large amount of fire.

One of the preferred constructions for ~

compactly obtaining a widely extended heat-
ing surface consists of a coil or coils of pipes
compactly- arranged to réceive the heat, and
a line or lines of flame, or a series of burners.

While our invention is applicable to vari-

ous kinds of water. heaters and of burners..

we have shown herein and will describe cne

of the preferred kinds of water-heaters and -

one of the preferred arrangement of buraners.
These are as follows: A indicates a pipe.
which extends back and forth in the same
plane and then extends into another higher
plane, m which it is bent back and forth «
number of times. ' It then extends up into a
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higher plane and there is again bent and ex- -

tends back and forth. its like construction
is continued higher up in as many planes as

desired, seven of such layers of pipes, in as-

many planes, being shown. in the drawing.
Fie. 2. These coils of piping are suitably
upTleld.
them is as shown by the two_terminals of
the pipe A. For example, the inlet end port-
tion A% of the pipe .\ serves to uphold the
coils of the heater, and the exit end portion
A% of the pipe A performs a like function.
We provide a frame B, and to this frame
we connect the inlet end portion A* of the
coil and the esit end portion A thereet,
The exit end portion A® is extended.throuuh
a suitable conmnection to whatever place it i-
desired to deliver the water. In the pre~imt
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A convenient mode of upholding -
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instance, this end portion is extended wlong,
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in a straight portion A, back beneath the
coils to the opposite end of the heater (such
extension beine shown by dotted lines in
Fig. 1) and is at its end provided with the
faucet or eock C. “t is from this faucet or
‘cock C that the hot water heated in the
coils .\ of the heater is delivered.

The frame I} is suitably supported from
below. Legs B, one of which is indicated
in Fg. 2, at proper intervals, constitute a
preferred means of support.. Uprichts B?
extending from the frame B upwardly, not
only support the cover Z, but also serve to
assist in keeping the coils A in place. These
coils A are for this reason connected to those
uprights.  The cover or hood Z is provided
with one or more apertures Z* for the escape
of the hot air rising from the burners.

The burners IJ consist of a series of paral-
lel pipes with opening D? in the top thereof
These burners D, D*
are distributed at proper intervals under the

“entire bottom surface of the body of the

coils of pipe A. E

The construction of this heater, as to coils
and burners, is not new, and we ‘make no
claim for the same. ' U
- Owr newly invented mechanism is as fol-
lows:— : G

E is a cylinder, properly closed by a rear
cylinder head E* and a front cylinder head
3. One of these cylinder heads should be
removable. Both are preferably removable,
and are removably connected to the cylin-
der preferably as follows: At each end tae
cylinder has an cuter annular flange E*.
Each cylinder head is bolted to its a(ﬁacer}t
end flange E* of the cylinder by the securing
serews or bolts E?, which latter pass into the
adjacent flange EY, and by means of a female
serew thread in the flange E*, or by a nut
at the opposite side of the flange, make their
necessary engagement to holil the head to the
flange. In Figs. 3 and 6, female screw
threads E¢ are present in the said flange for
engaging the serews E* A suitable packing
E7 is preseut hetween the cylinder head and
the adjacent flange EX.  Within this eylinder
E is a piston I, capable of shiding back and
forth within the cylinder. The periphery of
this cylinder fits closely the inner surface of
the cylinder and preferably a packing F* of
any suitable kind is present at the periphery

.

.of the cyiinder.

A tube G is connected at one end to the
piston. The interior space or passageway
(:* of this tube G extends through the piston,
and is preferably concentric therewith, so
that the axial center of the piston is coinci-
dent with the axial center of the passage G
This tube {+ extends forward through the
front eylinder head and to r distance be-
vond the latter. The tube is from one point
of view a hollow piston rod. That part of
this piston rod which is next to the piston

15 necessarily hollow. but that part G* e the

rod which is nearest the gas evlinder 1s not

neeessavily tubular, but is preferabiy so, as
will from. the further description soon be
obvious. This piston rod G should fit clozely
within the surface of the opening of the
head E? of the cvlinder E, threugh which it
passes. .\ convenient and economical means
for packing it corsists in extending the pack-
ing E7 down to and around and upon the
piston rod in the form of a gasket EP.

- To enable the ceylinder head E° to furnish
a longer bearing for the piston rod G, it 1s
extended in the form of an annular bearing

E” An oil passage E* in this bearing per-

wits a lnbricating oil to be applied to the
piston (& so that the latter shall never work

haxd nor stop by reason of friction, but on

the contrary shall always move easily in its
Learing in the cylinder head E3, E°. The
inlet Il for introducing the water into the
eyvlinder I8 is located near the midlength of
the cylinder E.  Within the passageway G°
of the piston G is a valve K and its valve
seat M. The valve K and its seat M- ave
so relatively constructed that the valve can-
not move unduly away from it. To this end,
the valve seat has at one end a beveled en-
Jargement M? and when the valve is moved
forward, constitutes the valve seat proper.
When the enlorgement K* of the valve K is
against the beveled portion M* (that is the
valve seat proper), the valve is closed, and
vice versa. From this beveled valve K* ex-
tends a valve stem K° At the opposite end
of the valve stem K® is an extension K*
preferably beveled and adupted to fit a bev-
eled annular part M?® stationary in the pas-
sage G - The valve K, stem K° and exten-
ston K* thus formed in combination with
the ~tationary valve seat 2* and stationary
part M?® cannot leave the passuge G°. But

because of the length of the stem, this valve.

stem and extenston are (or viewed as one is)
free to meve back and forth quite sufficiently
to permit the valve to leave its seat far
enough to allow much water to pass througi
hetween the valve and its seat. When the
valve is not only unseated, but the extension

"K* is against the beveled part M? the pas-

sageway (® is not entirely obstructed, hut
en accommt of the openings K* in the exten-

sion K*, the water can pass through said

epenings K°, and at each side of the valve
~tem K*, and thence between the valve and
its seat, or vice versa.

For convenience of manufacture, the bev-
oled valve seat M? and the beveled part

Vi gre united, forming an annular ring M?*.

In the left hand part of the cylinder E is
an exit passage ¢ for the water, as herein-
after described. . :

For the purpose of insuring entire safety
to the coils, in case the water is turned off
while the heaier is in operation, we provide
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"into ‘the leather, and makes a tight joint.
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the spring N. This spring will operate and

move the valve from left to right (see Fig.
3) and close the gas valve and thereby stop,

the supply of gas to the burners, and so
put them out, and thus prevent steam form-

ing and causing an explosion in the coils.

In other wosds, the spring N is a safety
spring in case-of trouble arising from stop-
page of the water.in the supplv pipe, or
otherwise. : :
" In the side of the tube or conduit G, is an
exit passageway G*. This way G* is located
in said tube G at a place to the right of the
piston, Figs. 8 and 6. ‘

The preferred description of gas valve,
and the connections between this gas valve

‘and the water valve is as follows:—P in-

dicates the inlet conduit for admitting gas
to the heater coils A. P? indicates the pas-
sage through the gas valve seat Q. 1* 18
the chamber in which the gas valve Q works.
When the valve is open, the passage I is
connected to the inlet P by the chamber P~
Tte valve proper Q is preferably a leather
one, and when brought against its valve seat
Q?, prevents the gas entering the inlet P
from passing through the passage P* and
into the chamber P: The valve seat is
referably a raised annular edge, whicl
atter when the valve is against it, presces
passes through the valve

After the gas

- passage P, it passes out-of the valve cham-

ber P? threugh the exit opening or conduit
P°. To retain this.valve Q in place. and to
enable the material of which it is composed
to be readily replaced, I connect this valve

to the adjacent end of the plunger by .

serew Q3.

In the chamber P? is an air tight plunger
R. This plunger R works closely in the
chamber P2, its peripheral surface making

an air tight connection with the interior sur-

face of the chamber P2 To effectuate very

‘perfectly this air-tight connection, an an-

nular packing R? is present in the periphery
of the plunger R. This close connection be-
tween the plunger R and the walls of the

- chamber P? prevents the gas which enters.

the chamber . P? by the gas inlet P from es-
caping between the plunger and the adja-
cent wall of chamber P2

S is an adjusting stem for regulating the

flow of gas, the amount of the flow being
accurately regulated by advancing or rve-
tracting the stem relatively to the tube pis-
ton (+. This stem S has a screw thread S°
which latter engages the female screw

thread of the nut G* of the piston tube G,
G2 This nut G*® is preferably at first sep-
arate- from said tube or piston red G, G,
and is then connected thereto, but may be
integral with this rod. By rotating this
stem within the nut. the stem may be made
tor project more or less from the piston rod.

The head 8 of this stem S is within a
chamber R  This chamber s purposely
constructed of sueh a lengih that there 1s
room for the head of the sten to move back
and forth quite & distance within this cham-
ber R* of the plunger R, This head S of
the plunger is preferakily rounded in front
substantially as shown, aud iz preferably
larger in diameter than the body of the
stem. One of the advantages of such en-
larged head is ibat it prevents the latter
from leaving the planger. A preferred con-

struction” to ¢obperate with this enlarged
head is a sleeve or part R* which is at the

rear part of the plunger Rand is fixed there.
As the pussage through this sleeve R is of
less dineter than the head 8% of the stem,
the Iatter. when drawn back. cannot slip out
of the plunger. After the stem S is fixed in
the piston rod, o that the correct amount of
it (the stem) projects forward and into the
plinger. to keep the siem fixedly thére, a
set nui R is screwed on this stem and
against the stationary nut G This pre-
vents. in the well known manner. the stem
from turning. and consequently from mov-
ing longitudinally relatively to the piston.
When the piston rod is tubular. the dia-
phragm G° is preferably present.. Before
proceeding to describe the operation of this

“combination valve, 2 short” deseription of

the conduit connections of these valves is ad-
visable. ‘ ‘

E is the exit water conduit of the evlin-
der E. .This conduit- E™ counects with the

cotls of pipes A. and tliereby supplies these

enils with water. The exit gas conduit P*

of gas chamber P* extends to the pipes 13-

which in turn-supply the vertical gas pipes

D, which latter deliver the gas at the burner

openings D% An éxit condnit V in the gas
inlet conduit I carries continually a small
amount of gas to the pilot hurner W, The

latter is used for igniting tne principal an:i.
large burner D D, D\ stop cock V2 ]

the conduit V enables the amount of 2as
passing to the pilot burner to be regulated.
acl to be entirely shut off. when the mech-
anism needs repair. or when it is out of use
for 2 long time. o :

The valve mechanisias are suitably sup-
ported. In the present illustrative instance,
the cylinder E is connected by an extension
E? to the frame B.- The condnit E' passes
through this extension. ' .

The chambers I’* and P* are for conven-
jence of manufaciure, preferably integra! as
<hown and constitite a.single piece which
for convenience is designated by the chay-
acter X.  This piece X is connected to the

t frame B, by an extension X* The conduit

P> passes through this extension X2
The mode in which our improved mechan-

- isms operate i3 as follows: Water is supplied

through the inlet pipe H. There is prefer-
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ably « means of regulating the flow of water |

throngh the pipe I, because in case the
water Leater mechanisu 4s to be altogether
stopped or renjoved, the water in the pipe

5 whieh feeds pipe I would continue to flow

“out at the point on the pipe where tlie inlet
{")ipe IT was removed, thereby occastoning a
Jgss of water, and a possibly injury to what
the wator 7omes in contact with. To this

10 cud, a stop cock Is to be understood as gov-
~erning the admission of water to plpeyll,

but as suel.cock forms no part of our in-
. PN v . . .t

vention, it is omitted from the drawings.

TUnder ordinary use .of our invention, the

15 above mamed cock will be always open and

wil}, not be needed.  The discharge cock C
is opened 1o let oyt air that is present 1n the
- coils of the heater,and the water supplied

by the conduit- pipk H passes up into the
20 space Y of the cylinder K. and then passes

throngh the opening at valve K and runs
into the space Y? of cylinder E. and thence
into the conduit E. It passes through con-
duit £ into the coil of pipes and duly fills

" 25 them. During this aperation, the gas is shut
* off from pipe P and from the burnevs.

‘As to the operation of the piston and
valve X: the waterr after it has filled the
space Y of the cylinder I, presses against

30 the piston I and moves the piston to the left

(Fig. 3) to the position shown in Fig. 6.
At the same time, the valve K is pressed to
sthe left and is thus opened. The discharge
“cock C is now closed, whereupon the piston

35 I will return to the position shown by solid

lines in Fig. 8, and the valve K will be
moved to the right and be closed. The gas
is now admitted to pipe P, by turning a suit-
able cock P¢ and pass s into pipe V, and the

40 cock V2 being opened. the gas exits at the

Pilot burner W. - The latter is now lighted.
The heater is now ready for operation.
Whenever a person desires to have hot water
from the heater, he opens the discharge cock

45 Q. The water flows ont therefrom. At the

same time, the water from the source of sup-
ply enters the pipe H and the space Y of
cylinder E. In answer to this impulse, the
_piston F moves quickly to the left all the

50 way over until it oceupies the position shown

by dotted lines %, F?, in space Y* of the
cylinder E. This fong. movement of the
piston does through the agency of the piston

rod and the stem S draw back the plunger RR.
55 and the valve Q, thereby apening the pas-

sageway P* and allowing gas to pass into
the chamber P* . Thence the gas immedi-

- ately passes into pipe I’* and thence to the

burners D= Tt is'there lighted by the flame

60 of the pilot burner W. The flame of the
latter ignites, the gas of the byrner nearest

it..and each burner ignites the adjacent onc.
Thus the various burners are practically

. simultancously lighted, aud all the burners

.euts ¢

are heating the watar in the coils. As the
piping of the coils is thin and the -diameter

Y of the piping is small, the water is rapidly
Teated. and ecomes hot, and is ready for
“delivery, and us it Tuns out of the delivery

faucet C, it is hot:and ready for use.

To return tothe piston F. After the j.is-
ton I snoves to the left and-occupies the po-
<ition shown by the dotted lines F?, F%.1t
does not remain theve, but moves back to
the right and occupies a midway position
<hown in Fig, 6. While the water continues
fo run, the piston stands at this midposition.
When in this position, the inlet H 1s not at

65
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all covered by the piston, but is entirely

open, thus allowing a very large passage of
water through it. S0 also the outlet E is
not at all covered by the piston, and allows
a very large flow of water throngh it. The

water passing into the space Y of the eylin-

der then runs throuh the orifice G* of the
hollow piston’ %, thence through tlie open-
ings K of the open valve, thence tl:rough
the passage around the valve K, thence into
the space Y? of the cylinder E, thence out.
through conduit E™ and ihence into the
coils. | There it is heated on its way to the
delivery faucet C and issues therefrom at
a temperatare raised from seventy .to one
hundred and forty degrees. When the out-
flow of water from the faucet is stopped by
turning the same, the back pressure of water'
ini the space Y? of the cylinder E will cause
the piston F-to move toward the right, and
through the agency of the piston rod (x, stem
S, aud plunger R closes the valve Q, % and

ffl the supply of gas to the main burn-
ers, leaving only the pilot burner W ignited.
As the piston has moved as far as it can to
the right, it occupies the position shown in.
Fig. 3. ’ :

“Another advantageous function of our in-
vention is as follows: In case the cock at
C has heen fully and then partly closed, or
in case it is partly opened, the water pres-

1 sure. that is the differential pressure of it

partly closes the valve K and moves the
piston F back to the position shown in Iig.
6. but as such 'movemer:t is not enough to
close the gas valve Q, consequently the op-

_erator can secure a smaller (n this case his.
desired) amount of water and as the gas

is not turned off thie water is held over the’
aas flame, and the water issues at a corre-
spendingly higher degree of temperature.
In other words, if the water is turned on
full. the action of the piston F and the valve
K takes place thus opening in full the g13
valve or opeming P? for the zis to pass to
the burners. Then by partly- closing cock’
C, it does not stop the flow of the gas to the
burners Dz but it retards the flow of water
<o that it flows slower through the coils.
The water thus absorbs more heat as it is
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Lield longer over the flames of the burnmg

aas.
Lo - - e b

Our invention aliows a pall and push
movement without springs, ete., and allows
a play o: the plunger in chamber P2

valve K. we have a reliable movement and |

power to automatically twrn on and off the
¢as 1o the burners simultaneously with the
tdow of the water. the gas whenever turned
on, being lighted by the pilot Jight W, whicl
Iatter ix always burning.

The term * water ™ wherever used in the
foregoing specification and in the ciaims, is
to be understood to stand for and to include

any kind of liquid that can be used in our-

invention.

The passages K° of the valve K may be
in the enlargement M3, instead of in the
enlargement K* of the valve IX. As such
construction is readily understood, it is not
figured in the drawings. :

What we elaim as new, and of cur. inven-

‘tion and desire to secure by Letters Patent,

isi—

1. An antomatic gas and water cock for
water hieaters, comprising a eylinder having
a water inlet and ountlet therein, a piston in
said cylinder located hetween said outlet
and inlet, a hollow stem connected to said
piston and having an opening therein com-
municating with the inlet side of ‘the cylin-
der, said piston having an opening therein
communicating with the hollow stem, a
valve for preventing the back flow of the
water through said opening, a second cylin-
der having an inlet and outlet therein for
gas, a valve controlling the outlet. therein,
a plunger carrying said valve and a con-

nection from said plunger to the piston
sten.

2, An automaiic gax and water cock for
water -healers. comprizing a cylinder hav-
ing a water inlet and outlet therein, a piston

By the water pressuve on the piston I' and ! baving a”central opening and located be-

tween said inlet aud oniler, a hollow stews
having its end fitted in said opening. snd
an annular ring in the end of =aid hollow
stem forming a valve seat, a spool shaped
vilve having its body part located in said
ring and having one of its heads adapted to
engage the valve seat to preveni back flow
of the water, and having an opening in its
other head. siuch stem baving an opening
therein conununicating with the inlet side
of the cylinder, and a gas valve connected
to the said stem. .

3. A combination gas and water cock for
water heaters cemprising a cylinder having
an inlet and outlet therein, a piston moving

in said cylinder, a stem on the piston. a sec- -

ond cylinder having a gas inlet and outlet
therein, a valve controlling the gas outlet. a
plunger ‘in the cylinder carrying the said
valve, said plunger having a chamber there-
in. a serew. adjnstably connected to the stem
of the piston and having an enlarged head
iving in said ehamber and having limited

movement therein. and a detent at the end.

of the chamber adapted to be engaged by the
enlarged head of the screw whereby the
plinger will be moved.
JACOB J. LISCH.
WILBER L. ROOT.
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