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Jo all whom it may concern.: o
bBe 1t known that I, JAcOB HAUSER, resid-

ing in Boston, in the county of Suffolk and
State of Massachusetts, have invented an Im-

provement in Heaters, of which the following |
description, in connection with the accompa-

- nying drawings, is a specification, like letters

10

on the drawings representing like parts.
~This invention relates to a novel construe-
tion of circulating heater for -liquids, gases

and air, and is especially adapted, among

~other things, to be used as a feed water heater

- 20

for boilers.

~ Inaccordance with myinvention, the heater
18 constructed so as to form two compart-
ments or chambers communicating with each

‘other by suitable port openings in a wall

or partition dividing the said chambers and
distributed at various points in the said wall,

‘the heater, when in use, being arranged so

~that one of the said chambers will be more

intensely heated than the other, the more in-
tensely heated chamber forming the outlet
chamber for the heater and being for the

‘best results much smaller orof lessareathan
the cooler chamber, which forms the inlet
- chamber for the heater.

The port openings

~or passages connecting the chambers or com-

30

35

_the highly heated chamber at different points |

partments are made substantially small or of
suitable size as compared with the said cham-
ber, and are substantially widely separated
from each other so that the flow of liquor,
alr or gas from the cooler chamber into the
hotter outlet chamberis restricted or checked,
and the said openings are distributed at vari-.
ous points in the dividing wall or partition,

whereby the liquid, air or gas is admitted into

- 1n small quantities and is subjected in its di-

vided state to the intense heat in the shallow

- outlet chamber of the heater, and is therein

- fire-wall next to the bridge-wall of the fur-
- nace; 80 that one side of the heater may be

more energetically acted upon. |
- My improved heater may be used to great
advantage to replace one of the fire-walls of

a furnace provided with a boiler, and it is

more particularly well-adapted to replace the

oxposed to the direct action of the flame aris-
ing from the fire-box, and its other chamber

may be _'“heated by the waste heat, whereby

|

the water may be fed to the boiler under the
best possible conditions. These and other
features of my invention will be pointed out

in the claims at the end of this specification.

Figure 1, is a longitudinal section of a fur-
nace provided with a heater embodying my
invention, the port opening being shown on
an enlarged scale; Fig. 2, a perspective view

in section and on an enlarged scale of the

heater shown in Fig. 1; Fig. 3,a vertical sec-
tion of a modified form of furnace and heater

embodying my invention, and Fig. 4, a top or

plan viewshowing the heateraslocated within
_the side walls of the furnace.

Referring to TFig. 1, A represents a fur-

nace provided with a boiler A’ of any usual
or well-known construction and having the

‘usual appurtenances, the said boiler in the

present instance being connected to.a bank

of water circulating tubes A? located below
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the boiler and within the furnace, after the

manner of the well-known Babcock & Wilcox

type of boiler. ST | |
The boiler A’, in accordance with my in-

vention, has connected to it a water circulat-

‘ing heater B embodying my invention and
i represented in Figs. 1 and 2 as a substan-

tially oblong-shaped box or casing separated
by.a partition wall ¢ into two ehambers o’ a7,
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which communicate with each other through

‘a pluarality of port openings ¢® located in the
dividing wall or partition ¢ at different points,

only one of the said port openings being shown
in Figs. 1'and 2, it being shown as located

The port openingsa® are substantially minute
in area or size as compared with the area of
the dividing wall a and . ars substantially
widely separated,so as to afford an outlet for

‘minute quantities or jets of water from the
chamber a’ into the chamber a? which is the

gist of this invention, for by reason of this
construetion, the water admitted into the

chamber ¢® is wholly or partially vaporized,
depending upon thesize of the port openings

and the heat of the chamber ¢* The divid-
ing wall or partition ¢ isarranged so that the
chamber o° is shallow and
than the chamber o’. o
- The heater B is represented in Fig. 1, as
arranged in the rear of the bridge-wall b, and

of much less.area

substantially near the bottom of the heater.
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. Water pump, not herein shown.
.- outlet

. ehambel

. . waste heat on 1ts passage through the coil of |
pipes 0% and the said water passes from the |
"into the chamber a® through the |
S subsmntlally small or minute port openings |
@’ which are substantially widely separated
o and which restrict the amount of water ad- |
The chamber |
o a% it will be noticed, is in position to be |

+acted npon by the direct heat from the fire-
. box ¢ and is thereby intensely heated, so |
. that the water admitted into the chambex
a*® of the heater at different points in small

20
' --;ehambel

30
- quantity or jets through the port openmrrs a?
18 1ntensely heated, and in whole or in part

. - 1sconverted into steam, which passes through
B the pipes b directly into the boiler.
il 3s

mitited into the chamber g

~ verted into steam, and in this way, it will be

40

seen that a clrculatlon 1s effected and main-
tcl,med through the heater. The chamber o
is for the best results made very much smaller

than the chamber o’,and being more intensely

KO
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heated, the substwtlcﬂly small body or vol-
ume of water admitted into the chamber ¢?
through the port openings o is exposed to
the actmn of the heat in the chamber a7,
which 1s highly heated, and consequently the

liquid admitted into the chamber a*is highly

heated, whereas a substantlally large body of
liquid in the chamber a’ is acted upon only
by the waste heat of the furnace and is much
cooler than the liquid in the chamberg? In
this way, a most effective heating of the feed
water may be accomplished at a minimum
expense. I have represented the heater Bin
Figs.1and 2 as a substantially oblong-shaped
box, to take the place of the vertical wall
commonly used in the Babcock & Wilcox

6o type of boiler, but I do not desire to limit my
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invention to any pmtlculm form of heater as
the latter may be made in any desired shape,
provided that the highly heated steam cham-
ber is made much smaller than the larger wa-
ter chamber. Furthermore, the heater may

be used with any desired type of boiler, asfor
instance, in Fig. 3, I have shown the heatel

The cham-
ber a® of the heater BB has connected to it an
SRR pipe 0° communicating with the boiler |
. A’and preferably extended up into the boiler

. above the water line 0%, as 1ep1 esented by det-;
»:tedllnesmI‘WI:-=-=- |
In the. 0pemt10u of the hea,tel as lepresent-:
ﬁed in g, 1, the water is admitted into the
. ’ from the pipe 0’ and is substan- |
. tially cool, but is heated somewhat by the |

steam passes out of the chamber a?, water is
~drawn from the chamber o
~ port opening &’, in a small quantity, and the
. sald water in turn is highly heated and con-

through each:

near the top of the

514,145

Same,

. as taking the place of the usual brick-wall | B as located near the bottom of the furnace -
R commonly employed in the type of boﬂel re-

o fened to. |
| "The chambel a’, in: the plescut msta,nce,:
5 has Commumcatmﬂ' with it a water inlet pipe

0’y herein shown as forming part of a coil of
. pipes 0% which, in practice, 1nay and. prefer-
- ably wﬂl be eﬂunected with the usual feed

at the rear of the bridge-wall 0, the inlet and
outlet pipes b’ b® for the heater being con-
nected to it near its bottom, and the pcut R
openings- a3 being formed in. the- partition ¢
The: heater may SN
be used in any desired place or locality where =
one chamber can be more highly heated than
the other chamber, and may be used equally EEE
as well for heatmﬂ' liquids, air or gases. -

’-70;;;
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In Fig.4,1have represented two hoeatersas

located mthm the side walls of the furnace,
the smaller chamber a? of each heater being
| exposed to the heat, while the larger water
chamber o’ is 111(:&‘3(,61 within the brick-walls,
and is thereby maintained much cooler than
the chamber a® = |

~When the heaterf is loca,ted Wlthlﬂ the suﬁle | |
walls of the furnace, the inlet and outlet =
pipes b" b® may be connected to the topof the
heater as represented in Ifig. 4, or. they may -
be connected in c;m} othel desued or con-
'vement manner. |

8o
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As replesented in I‘1g 4 the 1nlet pipes f01 SERES

I have herein  illustrated my improved

;both heatels are eonneeted toacommon sup-.
ply pipec’, and the outlet pipes for both heat- -~
ers are connected to a common outlet pipec® =
95
;heater: as used in connection with-a furnace
provided with a boiler, but I do not desireto:
1imit myself in this 1espeet as the heatermay
be used independent of the boiler, as for in-
stance, in a system of hot water eirculation
for houses and 5lﬁikeiStl‘uctul‘fes,éingwhich case;
the outlet pipe 6 may be connected tothe
inlet pipe after the manner now eommonly .
adopted in such hot water circulating sys-
tems, the vaporizing of the small amount of
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water in the small steam chamber ¢* of the

heater, and the retarding of the flow of water
from the much larger water chamber ¢’ into
the chamber a* through the port opening or
openings ¢ establishing a circulation through
the heater and the pipes connected with it.

When the heater is used in a hot water cir-
culating system, the chamber ¢* will be more
highly heated than the chamber o/, after the
manner above described, orin any other suit-
able or desired manner.

I have herein shown the water and steam
chambers as formed in a single easing or box
by a dividing partition ha,vm port Openmﬂrs,
but I do not desue to limit my invention in
thisrespect, as itis evident, the chambers may
be made in independent casings connected
together by pipes of substantially small area,
to correspond to the port openings a? the cas-
ing corresponding to the chamber ¢?® being
made of much less area than the casing cor-
responding to the chamber a’.

By the term “furnace,” I desire to include
any construction provided with a fire-box or

chamber in which combustion takes place,

such for instance, ag the fire pot or ehamber
of a stove.

When the heater is etiployed with a boiler
after the manner shown in Ifig. 1, the said

11O
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boiler may be filled ilp to the water

with water before starting the fire and the

~ water may be forced through the heater, but
- preferably the boiler will be first filled up to

the waterlinethrough any suitableinlet, as for

- Instance, through one of the man holes, and

after the fireisstarted, the supply of water to

- the boiler may be admitted through the heater

solely. 'When used as a heater pure and sim-
ple in connection with a boileras A’, the ports
or openings ¢® admitting the water from the
substantiallylargerand coolerchambera’into

 the much smaller and highly heated chamber

20

~case, S0 that the minute streams or jets of |

a?, are made substantially small or minute to

restrict the flow of water and to admit it into

the chamber a? in jets, but when the heater

1s used for the purpose of generating steam

~direct, in which case it is used asa boiler di-

rect, the port openings o® are made much
smaller or more minute than in the former

water, admitted from the large water cham-

~ ber ¢’ into the very much smaller or shallow

‘and highly heated chamber a2 may be con- .
verted instantly into highly heated steam,
but in either case, the essential principle of

this invention is preserved, which is the ad-

B ~ mitting of water into a highly heated small

30
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- or shallow chamber, from a very much larger
and_cooler chamber through substantially

small or minute

ports or openings.
I elaim— -

-

1. The combination with a furnace, of a cir-

culating ‘heater comprising a substantially
small or shallow highly heated compartment

- or chamber, and a larger and cooler compart- |
- ment or chamber separated from one another |-
by a dividing wall extended from the top to
‘the bottom of the heater and provided with
a plurality of substantially minute port open- |

40
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| two subseribing witnesses. .
' JACOB HAUSER.

line b* | ings substantially widely se_parated by which

the fluid from the larger and cooler chamber
i1s admitted in fine jets into the shallow and

+ highly heated chamber, substantially as and

for the purpose specified.
2, A circulating heater consisting of a sub-

stantially large and cooler inlet chamber and

a substantially small or shallow and highly
heated outlet chamber of muech less area than
the inlet chamber and communicating with
the inlet chamber through a plurality of sub-
stantially minute port openings substantially

widely separated, whereby the fluid in the

larger and cooler inlet chamber is greatly re-

stricted in its passage into the shallow and

highly heated outlet chamber and is admitted
into said outlet chamber in minute streams or
Jets, substantially as and for the purpose
specified. |

3. The combination with afurnace, of a cir-
culating heater located in the furnace and
consisting of a substantially large and cooler
water chamber and a substantially small or
shallow and highly heated steam chamber
communicating with the water chamber by a
plurality of substantially minute port open-

ings substantially widely separated to restrict

45
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the admission of water into the steam cham- -

- ber, an inlet for the cooler water chamber and

an outlet for the highly heated shallow steam

chamber, substantially as and forthe purpose
‘specified. - ; |

- In testimony whereof I have signed my
name to this specification in the presence of

-

‘Witnesses: .
- JAs, H. CHURCHILL,
J. MURPHY.
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