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-and through an opening at its center.
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To all whom it mai concern: '

Be it known that I, CARTER H. PAGE, Jr.,
a citizen of the United States, residing at the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certainnew and useful Improvements
in an Apparatus for Heating Water, of which
the following is a specification. '

_The principal object of my present inven-

tion is to providea compact, reliable and com-
paratively inexpensive apparatus for heating
water by means of the combustion of fuel in
such manner that the heated water is exposed
to a higher temperature than that of the out-
going or escaping products of combustion. -

My invention consists in the improvements
hereinafter deseribed and claimed.

Thenature, objects, characteristic features,
and scope of my invention will be more fully
understood from the-following description
taken in connection with the accompanying
drawings forming part hereof and in which—

Figure 1, is an elevational view partly in
seetion illustrating an apparatus embodying
features of my invention in application to an
ordinary domestic or kitchen boiler. Fig. 2,
is a transverse sectional view drawn to an en-
larged scale and illustrating the apparatus
shown at the left-hand side of Fig. 1. Fig.
3, 18 a sectional view taken on the line 3—3
of Fig.2. Fig.4,1is ahorizontal section taken
on the line 4—4 of Fig. 2, and showing one of
a series of drums arranged to permit of the
passage of the products of combustion around
its exterior edge or periphery. Tig. 5, isa
similar view taken on the line 5—5 of Fig. 2,
and illustrating one of a second series of
drums arranged for the passage of the pro-
ducts of combustion around its inner edge
Fig.
6, is.a similar view taken on the line 6—6 of
Fig. 2, and illustrating a main burner and a
pilot burner and its accessories, and Fig. 7,
is a side elevational view of the thermostatic
fuel supply regulating device illustrated at
the right-hand side of Fig. 2.

In carrging my invention into effect, the
incoming water is caused to travel down-

wardly and horizontally into proximity with

the source of heat and the products of com-

bustion from the source of heat are caused
to travel upwardly and horizontally in a di-
rection opposite to that of the incoming water
and away from the source of heat; so that the
highly heated water is exposed to thehottest
products of combustion and to the source of
heat, whereby excellent and economiecal heat-
ing effects are insured. ) :

A description will now be given of a form
of apparatus especially adapted for the prac-
tical application of the above described mode
of heating water by means of the employ-
ment of gaseous fuel. .

In the drawings, a, is a water heater com-
prising, in the present instance, a eylindrical
shell a’, supported upon a legged base a? and
surmounted by a cap a®.

b, is a gaseous fuel burner having, in the
present instance, a cireular form, Fig. 6.

¢, is a hot water receptacle mounted above
the burner b, and as shown in the drawings
having the form of an inverted cone, depend-
ing from the base of a cylinder, Fig. 2.

Air is supplied to the burner b, through in-.
let openings at, cut or otherwise formed in

-the curved-walls of the shell ¢, of the water

heater a, and is deflected and guided to the
base of the burner through the annular
space included between the depending fun-
nel shaped shields d’ and d, of which the lat-
ter is provided with a bottom plate.

d? is a baffie-plate or skirt encireling the
shell ¢/, and depending over and a short dis-
tance from the inlet openings a% in order to
prevent the accidental introduction or admis-
sion of drafts there-through to or upon the
‘burner b. Additional air is supplied above
the burner b, and upon the conical surface of
the hot water receptacle ¢, which is exposed
to the direct heat radiated from the burner
b, by means of a cylindrical inlet or pipe d?,
that extends from the base of the heater up
through the center of the bottom plate of
the shield d, and of. the burner b, into prox-
imity with the apex of the conical portion of
the hot water receptacle c. In this connec-

tion, it may be remarked that a portion of
the air as it is discharged from the eylindri-
“cal inlet d?, spreads over the conical surface
of the hot water receptacle ¢, and thus forms
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as it were, a sort of layer or skin over the
same, which prevents undue heating, due to
the direct radiation from the burner .

¢, ¢’ and ¢ are aseries of externally heated
drums provided at their peripheries with in-
dentations or notches g, Fig. 4, that afford
passages, through whieh the products of com-
bustion may pass around the outer edges of
the drums.

fi f’ and f? are asecond seriesof externally
heated drums, having the openings at their
respective centers larger than the openings at
the respective centers of the drums e, ¢’ and ¢
in order to afford passages ¢’, Tig. 5, through
which the products of combustion may pass
around their inner edges.

The drums e, ¢’ and €% and f, f  and f*, are
alternated and mounted one above the other
in the shell or casing @/, and have their in-
terior portions connected with each other and
with the hot water receptacle ¢, by means of
pipes and . In thisconnection, it may be
remarked that the pipes /), and W/, penetrat-
ing the top wall of each of these drums are
not in alignment with, but are disposed at an
angle of about forty degrees to and at dif-
ferent distances from the center than the
pipesand 7', penetrating the bottom of each
of these drums, IFigs. 4 and 5, in order to pro-
duce a horizontal circulation of the down-
wardly flowing water through the interior of
the drums. Moreover a horizontal circula-
tion of the upwardly escaping products of
combustion around the exterior of the drums
is insured by reason of the location of the
suceceeding flues or passages at the center
and at the periphery of the alternate drums.

1, is a thermostatic fuel supply regulating
device comprising a conduit ¢/, interposed in
the induction pipe 4, and a valve setting and
seat 7%, interposed in the gas supply pipe k.

%, is an arched diaphragm brazed or other-
wise secured at its edges to thearched bottom
wall of the conduit4’,in orderto form aspace
or recéptacle ¢*, for eontaining a supply of a
volatile substanee or material. From the
arched diaphragm <%, depends a valve %%
adapted for co-operation with the seat ¢, in
such manner that an increase in the tempera-
ture of the water flowing through the conduit
4/, causes the volatile substance or material
to expand and depress the diaphragm %, and
thus cause the valve %5 to be projected to-
ward its seat, and in such manner that a de-
crease in the temperature of the water flow-
ing through the conduit ¢’, permits the vola-
tile substance or material to contract and
cause the diaphragm <% to spring upward and
thus draw the valve %% from its seat. Inthis
connection it may be remarked that the ther-
mostat above described and illustrated in the
accompanying drawings constitutes the sub-
ject matter of a divisional application for a
Patent, Serial No. 495,241, filed by me on the
30th day of December, 1893, and consequently
is not claimed herein.

l,i3 a gas pipebranching from the gas pipe

521,016

%z, and extending to the base of the heater a.
This branch pipe I, is provided with a pilot
burner /', disposed in proximity to the burner
D, Tig. 6, and with a light-jet % and its com-
plemental stop cock P, )

m,is a tube adapted to conduct the jet from
the jet-burner 12, through the shields d and
.d’, to the pilot burner .

m/, is a swing door for closing the tube m,
and which may be provided with an ising-
glass or other type of window as shown.

I* and %', are stop cocks or valves for con-
trolling the passage of gas through the pipes
I and .

Tor the sakeof afurtherdeseription of my
invention, it will be assumed that the heater
@, is to be employed in connection with a
boiler such as is commonly used in dwelling
houses, and consequently I shall proceed to
describe my invention in connectivn there-
with, although it is applicable in whole or in
part to other apparatus. .

Referring more particularly to FFig. 1, n, is
a receptacle supported upon a base n’, and
comprising what is commonly called a boiler
and placed in a kitchen for domestic use.
This beiler n, is provided at the top with the
usual hot water distributing connections o,
and these connections o, communicate with
the eduction pipe p, of the heatera. In this
connection it may be remarked that the edue-
tion pipe p, is, for convenience, located at the
center of the shell or casing ', and passes
through the heater a; however the eduction
pipe p, is not a heating surface and serves
merely to convey the highly heated water
from the hot water receptacle c. .

p',is a branch eduction pipe provided with
a faucet or spigot and adapted to afford
meansfor obtaining a supply of hot water di-
rect from the hot water receptacle c.

The lower portion of the boiler n, commu-

_nieates with the induction pipe j; in the pres-

ent instance, the boiler n, is assumed to be of
such large proportions as that it is unneces-
sary to have the hot water extend all the way
to the bottom thereof; consequently the in-
duction pipe j, is extended upward toward
the top of the boiler n, either internally as
indicated by the pipes s’ and /3 or externally
as indicated in dotted lines by the pipe /7 the
result in either case being the same.

7% is a pipe through which cold water is
introduced into and discharged near the bot-
tom of the boiler », and nf is the usual draw-
off spigot.

The mode of operation of my invention
may be described in connection with the
foregoing apparatus as follows: Assuming
that -the water contained in the boiler =,
pipes j’, p, drums e, ¢’ and ¢% and f, £/ and
/% and hot water receptacle ¢, is eold, it fol-
lows that the volatile substance or material
contained in the receptacle ¢, is condensed
and consequently permits the diaphragm 4,
;0 1lift the valve 5 from its seat as shown in
Fig. 2.
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To start the apparatus, the valves I? and i,
are opened so that gasissupplied to the pilot
burner I/, and to the jet-burner 2, whereupon

a mateh, taper, or other lighting device is ap-

plied to the latter so that a lighted jet is pro-
jected through the tubem, and lights the pilot
burner; it being understood that the door m’,
is open for this purpose. .Assoon asthepilot
light ¥, is lighted, the valve 3,is closed. The

valve %', is then opened and permits a supply.,

of gas to flow past the valve 45 through the
pipe k,and escape at theburner b, The pilot
light 7, immediately causes the gas escaping
from the burner b, to be ignited. It may be
remarked that the pilot light 7/, is constantly
burning and affords means for igniting any
gas that may be permitted to escape from the
burner b. The burnerb,imparts its radiated
heat to the water contained in the receptacle
¢, and the produets of combustion traversing
the casing a’ upwardly and horizontally as
indicated by the arrows, escape at the off-
take g. The heating of the water in the re-
ceptacle ¢, induces a circulation from the top
of the heater a, through the pipe.p, into the
top of the boiler n, out at the bottom of the
boiler n, through the pipe j, and conduit 2,
and thence downwardly and horizontally
through the drums e, f, &c., and pipes h and
k', and back to the chamber ¢. As the tem-
perature of the water flowing from the boiler

“through the pipe j, rises, in consequence of

the heat imparted by the burner b, it causes
the volatile material or substance contained
in the receptacle 4%, to be expanded with the
result that the diaphragm 4%, is caused to
wholly or partially close the valve 4% and
thus regulate or shut off the supply of gas to
the burner b. If the water should subse-
quently become cooler by reason of the draw-
ing off of water through the connections o,
or for any other reason, the volatile sub-
stance in the chamber 7%, would be condensed

and thus permit of the opening of the valve«

%%, whereupon an additional supply of gas

- will be permitted to find its way to- and es-

cape from the burner b, and the pilotlight?’,
will immediately cause such escaping gas to
be ignited: _

" From the foregoing description it will be
obvious that the temperature of the water
entering the heater a, serves to regulate au-
tomatically the quantity of gas consumed,
whereby a considerable economy is effected.
Moreover the water on entering the heater a,
traverses the interiors of the drums e,f, ¢/,
f’, €% f* in the order named both downwardly
and horizontally, while escaping products of
combustion rise about the exteriors.of these
chambers in reverse order and in upward and

~ horizontal directions, so that the incoming
water is exposed to the coolest products of
combustion and the highly heated water is

8

exposed to the hottest escaping produects of
combustion, whereby a material saving of
heat and the rapid attainment of a high tem-
perature in the water is effected. -
It will be obvicus to those skilled in the
art to which my invention relates that modi-
fication may be made in details without de-

‘parting from the spirit thereof, hence, I do

not limit myself to the precise construetion
and arrangement of parts hereinabove sef
forth and illustrated in the drawings, but,
‘Having thus described the nature and ob-
jects of my present invention, what I claim
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asg new, and desire to secure by Letters Pat- -

ent, is— .

1. The combination in a water heater, of a
casing or shell having at its base a burner, a
closed hot water receptacle disposed above
said burner and clear of the curved walls of
the shell or casing, an eduction water pipe
communicating with said receptacle and lead-
ing directly out of the shell or casing and
through which the hottest water rises, a se-
ries of closed communieating drums through
which cooler water descends into the recep-
tacle and around which the gaseous products
circulate, a water induction pipe for supply-
ing cooler water to the uppermost drum, and
a pipe communicating with the lowest drum
and with the hot water receptacle, substan-
tially as described. '

2. The combination in a water heater of a
casing or shell having at its base a burner, a
closed hot water receptacle disposed above
said burner and clear of the curved walls of
the shell or casing, a series of closed eommu-
nicating drums whereof alternate drums have
large openings at their centers and have their
peripheries fitted to the curved walls of the’
casing or shell and whereof the intermediate
drums have smaller openings at their cen-
tersand have parts of their peripheries fitted
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to the curved walls of the shell or casing and. .

have their other parts indented and provided
‘with flues separating the water and products
of combustion, a water eduction pipe leading
from the top of the water receptacle through
and past the central openings in the drums
to prevent the passage-of the produets of
combustion at the centers of the intermedi-
ate drums, a water induction pipe for sup-
plying cooler water to the uppermost drum,
and a pipe communicating with the lowest
drum and hot water receptacle, substantially
as described.

In testimony whereof I have hereunto sub-
scribed my name in the presence of two wit-
nesses.

\ CARTER H. PAGE, Jg.
Witnesses: o

KATIE M. GILLIGAN, .
A. B. STOUGHTON.
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