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Tf) all w?wm it ma J COTCEFT: } .
‘Beit known that I, MORRIS I. COHEN, a citi-

-zen of the United fatates residing at Chlcsn*o |

county of Cook, and Sba,te of Illmms hzwe
invented certann new and useful Improve-—

Lo ments in Water-Heaters, of WhICh the follow-
IR ---lng is a specification.

"This invention relates to that class of ap—-

R ._-_pa,ratus commonly known as ‘“instantaneous
water-heaters,” which are designed to quickly

| " heat for domesme uses a streem of water as

| 1t flows from a,ny suitable source of cold- -Wa-

. ter supply. ‘As is well known, the general

o zo

SRR principle underlying all systems of so-called

‘“instantaneons water-heating” is that for the

. same volume of water the greater the area of
. heat-radiating surfaceover Whleh it lows and |
. thethinnerorshallower the stream the higher
. the tempelature to which it may be brought
in a given interval of time.

e struetion of these devices would thus seem

to be to increase to the greatest possible ex-
tient the area of heat- redletmg surface over
- 25 which the wateris designed to flow,to entirely
" cover this surface wmh the thmhest possible.

~ sheet of running water; and to heat said sur-

- face to as high a temperature as is consistent

~ with safety and economy. At the same time

_.:;j--3'b

it is ev1dent that in endeevmmﬂ* tO Increase

. thearea of heat-radiating surfaee within the
~~ heater the size of the devme as a whole must

be kept at a minimum and the amount of
e fuel required to suf101ently heat said surface.
35

- various constructions, the largest number

must not be excessive. These heaters are of

- consisting of an outer shell or casing together
- within an inner shell or shells to plovufle the

- heat-radiating surfaces.

.~ ers employing two. concentric inner shells,
~ one within the other, the annular space be-
~ tween them . eonsmbutmg the upper part of
 the combustion - chamber and serving as -a
flue for the hot waste gases of combustion, the

“This invention relates | pal bleulmly to heat-

. . water to be heated flowi ing down the extEI‘IOP

face of the outer heatmg shell and the inte-

. ~ rior face of the inner heating-shell in exceed-
B 111#13? thin or shallow sheets or layers, becom-.
o 5-:; ing rapidly heated from its contact with said

The general ob-
jects souﬂ‘ht to be consummated in-the con--

e

i

_and dlsehalfred et a 00nvemenb pomt in its

heated state.
In heaters now in use. prewded with two
inner shells both of said i inner shells are more

commonly in the form of concentric upright

truncated cones with faces consequently sub-
stantially parallel, or oneor both may be cy-

'_-lmclrlea,l which form is not' so common and
to the best of my knowledﬂe only employed
‘where at least one of said shells 18 corrugated.

It is ¢vident that when two upright eomeal
‘shells are employed with faces substantially
‘parallel, the base of the inner shell being

closed and the combustion-chamber limited
to the space underneath said shells and be-

tween their faces, but a limited amount of air
| is available for combusuon and the quantity
| of heat ﬂenelated thereby limited. When
this limit has been reached, the supplying of

additional fuel, usually in the form of an in-

flammable gas, will result in smothering the

55
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flame,decreasing comhusbwh and the amount |

of heeb ﬂ'enerated and an mcrease in the ﬂow

...1_

Weste of ‘gas, which will pass off uneonsumed

through the flue.

The principal object of my invention is

therefore to increase the size of the combus-

tion-chamber to permit of the perfect com-

“bustion of a larger amount of gas in heaters

employing a double inner shell without in-
creasing the size of the heater or its cost of

:mannfecture or diminishing its capacity or
the temperature of the finally - disecharged

water
Further objects of my invention are to pro-

IVIde for a more uniform distribution of the

water over the heating-surfaces, to properly

insure a proportmnately equal division of the
‘water between the two heating-shells, and to
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secure its ultimate reunion and proper dis-

charge at a convenient pomt in a heated state.

To. this end my invention consists gener-
ally in a heater provided with two heating-
shells, both conical, the larger and outer one

being upright and the smaller and inner one
being inverted, thus materially increasing the -

area ef the cemhustwn-chamher and d1m1n- :

ishing to an insignificant extent only the area

100 .

ofhea,tmg—surfaces,and myinvention further . . ...

heated shells dﬂd bemn* suhsequently unlted | consists in novel means for eontrollmcr the L
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said chamber full of water under a slight
pressure., These disks being substantially
horizontal acomparatively uniform discharge %o
of wateris thus provided for around the whole -
circuimnference of said disks, which water

- falls in small streams upon the inner face of

the shell 4, whereon it isevenly distributed in
the form of a thin downwardly-flowing sheet.

volume, character, and uniformity of the dis- l
charge of water to both surfaces from a single
pipe, and particularly of the discharge to the
innershell; and myinvention further consists
in the various details of construction and in
combinations of parts, all as hereinafter de-
scribed, and particularly pointed out in the
claims. - -

- My invention wiil be more readily under-
10 stood by reference to theaccompanying draw-

- 1ngs, forming a part of this specification, and |
in which— | R
- Figure 1is a vertical central section of a |
heater embodying my invention. Fig. 2isa
top plan view of the upper spraying or dis-
charge apparatus. Tig. 3is a top plan view
of the double plate controlling the discharge

to the innershell. Fig. 4is a central vertical |
- section of Fig. 3. | |
20  Referring now to the drawings in detail, the

- numeral 2 refers to the exterior casing of the
~ heater, which may be of usual size, construe-

- tion, and design. - Within this exterior cas-

ing isthe inner shell 3, preferably in the form
of a truncated cone, the bottom or lower edge |
of which is attached to the inner wall of the
outer casing by any suitable water-tight con-
~nection. Within the inner shell 3 is another
shell 4, also in the form of a truncated cone, l

75
Capping or crowning the shell 3 is another

and smaller truncated cone-shaped shell 14,
open at both base and top, the lower rim
thereof being designed tosnugly fit over and
incase the top of the shell 3. The upper ex-
tremity of the pipe 5 is closed and preferably
provided with a pluarality of horizontally-ra-
diating tubes 15 15, dividing the streawm into
an equivalent number of smaller streams,
which are subsequently discharged upon the
shell 14 through somewhat flattened orifices
16 16 at the extreniities of the tubes 15 15,
which extremities are preferably slightly
‘downwardly turned to insure the proper di-
rection to said discharge. Itisapparent that
the water discharged from these tubes and
striking the shell 14 will be gradually dis-
tributed over a larger area of surface until.
the shell 3 is reached, down the exterior face
of which the water will flow in a thin and
comparatively uniformly distributed sheet.

30

s

90
25

95

- 30 but inverted, with the smaller end at the bot- As the water accumulates at the base of
tom. Hxtending upwardly through the cen- | the chamber 17, formed by the shell 4, it 18
ter of these concentric oppositely- disposed | permitted to run off through a suitable con-
conical shells is the water-supply pipe 5, con- | necting-pipe 18 into the chamber 19 between oo
‘nected with any'suitable source of supply, ! the shell 3 and the casing 2. The bottom of
35 the flow of water therein being controlled by | this chamber 19 is closed and water-tight
a convenient valve or cock 6 outside the cas- | and is preferably somewhat lower than the
ing. The burners 7, adapted for the use of | bottom of the shell 4 to provide forthe proper
ordinary illuminating or other combustible | low of the water which would otherwise ac- 105
- gas as a fuel, may be of any suitable pattern | cumulate within the shell4 into the chamber
40 and construction and are supplied in the | 19. The final discharge-pipe 20 may be lo- -
- usual manner, being located just underneath | cated at any convenient point circumferen- -
~ the lower termination of the inner shells 3 | tially in the outer casing at the bottom of
and 4. | : the chamber 19, and I prefer that the plane 110
- At or near the top of the shell 4 and occu- | of the connection between the’ shell 3 and
45 pylng almost the entire horizontal sectional | the outer casing 2 shall not be horizontal,
area of the shell at that point is a double | but shall be inelined slightly toward the ori-
platecomposedof thetwoinverted-pan-shaped | fice and final discharge-pipe 20 to provide
disks 9 and 10, said disks being provided, re- | proper drainage of the chamber 19. B 8 £
spectively, with the downwardly - flaring | It will be apparent that I have provided a
50 rims 11 and 12. The upper disk 9 is slightly | much larger combustion-chamber than wonld
less in diameter than the lower disk 10, so | be possible where both cones are upright with
that when arranged, as shown in Figs. 8 and | faces substantially parallel, thus providing
4,with the rims'in loose contact a narrow cir- | for theconsumption of alargeramountoffuel- 120
cular chamber will be formed between said | gasandsecuringa highertemperature without
55 disks, which are capable of vertical adjust- increasing the area of the heat-radiating sur-
~ ment with reference to each other to control | faces, and consequently the size of the heater..
the volume of water which is designed to be | 'he hot gases of combustion ascend between
- discharged from said chamber through the | theshells 3 and 4, exposing the entire area of 125
~ interstices between said rims. To provide | each to the heat of combustion. These gases
~ 6o such interstices and to better control the | pass through the annular space between the
- uniformity of the discharge, I prefer to pro- | tops of theshells3 and 4, through thespace be-
vide both of said rims with corresponding | tween the radiating water-tubes 15 15, and |
- vertical corrugations, as shown in Fig. 3. | out through the final discharge-flue 21 atthe 130
- The pipe 5 is provided with a plurality of | top of the heater. It will be apparent, fur-
65 small orifices 13, opening into the chamber thermore, that from the moment the water
between said disks, through which is dis- | enters that; portion of the pipe 5 which lies

charged a sufficient quantity of water to keep | within the casing it is at all times subject to |




_the heat of combustmn The Dart of the water
flowing down thei inner face of the shell 4 and
the part flowing down the outer face of the l and vertical water-supply pipe of ‘a double
‘ghell 3 are equally sub;]ect to the heat of the
‘radiating-surfaces.
.?-:between the shells 3and 4 i is also in immedi-
. ate proximity to the burners subJect to the
... action of the heat and tends to increase the
SR _temperature of the water eonveyed there-
. :0 through. | -
. Many modlﬂcatwns of the minor details 01
. . my improved heater will doubtless readily
. suggest themselves to those skilled in the art
... -to which it anpertama and I therefore do not
.5
-~ . details of constructwn herem shown and de-
~seribed. -

The connectmﬂ-plpe 18

desire to limit my invention to the specific

Having thus deserlbed my 1mentlon I

i":f'“f"felalm as new a,nd deswe to secure by Letters
. 20 Patent— -

1. In awater-heater the eombmamon w1l;h

' :  the outer casing, of two concentrie, 0pp031tely-

.7 disposed,

':.f disposed, conical shells within said casing, a
. water-supply pipe extending longitudinally
25

. for dividing the water supplied throucrh sald
... pipe into thln sheets flowing down. the two
. non-adjacent faces of said shells.

completely through said shells and ‘means

2. Ina Water-heater the combmatlbn W1th

theouter casing, of t,wo concentric 0pp051tely-

conical shells within said casing, a

' water-supply pipe extending upwardly com-

. pletely through the common center of said
.~ shells, means upon said pipe for discharging
a portion of the water supplied therethrough

. upon the top of the interior face of the inner

. shell, means for discharging the remainder
oot the water supphed therethrough upon the

- topof the exterior face of the outer shell, and

o T sald water from S&ld casing.

means for reuniting and finally dISGhal ging

3. Ina Water-heater the con:iblnatlon w1th

. the casing and heatlng means therein, of two
_concentrie, opposnely disposed, eomcal shells -
.. 45 within said casing, a water-supply pipe ex-

.. tending longltudma,lly completely through

~both of said shells and terminating at its up- |

. perextremity in means for dlscharglnﬂ' water

o upon the exterior face of the outer shell,means

5o

- the interior face of said inner shell, and means

. for reuniting and finally dlsehawmﬂ' the wa-
. . terin its heated state.
oo 850
R _'=-.-the outer casing, heatmﬂ'-shell and a central
. and vertical water-sulaply pipe of & double
-+~ platecomprising twohorizontal disks,concen-

S .trlcally mounted cnsaid pipe, said disks being
provided with downwardly-flaring rims and

4. In a Water-heater the combmatlon with

said rims being in loose contdct with each
~ other and corruwated to provide a plurality
~of thin lnterstlees around the periphery of
~ said plate, and means for permitting the flow
~of water from said pi pe. lnto the chamber be-
tween sald d1sks. o -
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9. In a water-heater, the combination with
the outer casing, heatlnﬂ'-shell and a central

plate comprising two horizontal disks,concen-
trically mounted on said pipe, the upper disk
being slightly less in diameter than the lower
dlsk said disks being provided with down-

.'wardlv flaring rims, said rims being in loose
contact with each other and corrugated to pro-
| vide a plurality of thin mterstlces around the

3
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perlphery of said plate, and means for keep-

ing the chamber between sald dlsks full of

water under pressure.

6. In a water-heater, the combma,tmn with.

the outer casing, a double heating-shell and
a vertically-disposed water- supply pipe ter-
minating within said casing of a plurahty of
houzentally radiating tubes from the upper
extremlty of said pipe, a double plate com-

mounted on said pipe, said disks being pro-
vided with downwardly-flaring rims and said
rims being in loose contact with each other,
and means for permitting the flow of water
from said pipe into the chamber between said
disks.

7. In a water-heater, the eombmatlon Wlth
the outer casing, a double hea,tmg-shell and
a vertically-disposed water-supply pipe of a
plurality of horizontally-radiating tubes from
the upper extremity of said pipe, the ends of

‘proper direction and flattened to give proper
‘shape to the jets discharged therefrom, a dou-
ble plate comprising two houzontal disks,
concentrically mounted on said pipe, said
disks being provided with downwardly-ﬂm-
1ing rims and said rims being in loose contaet
with each other, and means for permitting

‘the flow of water from said plpe mto the cha,m~
ber between said disks.

disposed, conical shells therein, whwh shells
form the upper walls of the heatmg chamber,

a water-supply pipe within-said shells, and
extendmfr longitudinally thereof, a plurality

of horlzontally-mdlatmﬂ tubes from the upper

extremity of said pipe adapted to discharge

upon said pipe substantially opposite the top | water upon the outer face of the outer shell
.. oftheinnershell fordischarging wateragainst

a double plate comprising two hmwontal
disks, concentrically mounted on said. pipe,
sald disks being provided with downwardly-
flaring rims and said rims being in loose con-

tact with each other, and means for permit-
I ting the flow of water from sald pipe to the

chamber between said disks.

9. In a water-heater, the combmatlon w1th
the outer casing of two concentmc oppositely-
disposed, eomcal shells therein, which shells

form the upper walls of the heatlnﬂ'—chamber

a water-supply pipe within said shells and

extending longitudinally thereof, a plurahty

of horizontally-radiating tubes from the upper
extremity of said pipe, the ends of said tubes

8. In a water-heater, the combmatmn with
the outer casing of two coneentrlc oppositely-

80

prising two horizontal disks, eoncemtrlcally .

9¢
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sald tubes being downwardly bent to give

!
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N being downwardly bent to give. proper direc-




4 . . 733,011

‘tion and ﬂattened to give proper shape to the | by said pipe into the chamber between s&id |

Jets discharged therefrom, means for convey-
“1ng the water discharged by said jets to the
~ top of the outer face of the outer shell, a dou-

5 ble plate comprising two horizontal disks,
- concentrically mounted on said pipe, said
- disks being provided with downwardly-flar-

ing rims and said rims being in loose contact
| with each other, and means for permitting

10 the flow of a portion of the water conveyed

i

disks. | .

In testimony of the foregoing I have here-
unto set my hand, this 20th day of March,
1902, in the presence of two subseribing wit- 15

N esses. o ’
MORRIS 1. COHEN.
Witnesses:
P. ¥. BOUGH,"
J. A. SAXTON.
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