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of Chicago, in.the county of Cook and Sbate__-
of Ilhllms have invented certain new and
useful Imp1 ovements in Water-Heaters; and

UNITED STATES

PATENT OFFICE.

 WILLIAM J. EDWARDS,

OF CHICAGO, ILLINOIS,

 WAT ER -H EAT_’*E'R'. _

uP“‘CIFICATION formmg part of Letters Patent 1\T0 560 848 da,tecl Ma.y 26 1896
&pphcatwn ﬁlecl SEPtember 12, 1895 Seua,l No, 562 236, (Nc: mndel)

- To all whom it may concern:

Be it known that I, "WILLIAM J. EDWARDS

I do hereby declare that the following isa full

clear, and exact deser iption thereof, r efel ence

- being had to the accompanying drawings, and

1O

 1'5
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 gas-burner,

I _'-40

to the letters of reference marked thereon,
which form a part of this specification.
This invention 1ela,tes to improvements in

' ~ gas water-heaters more especially intended
- for use in heating the contents of 11p11ﬂ]1t

thehen -range tanks and the like.
- One pmlelpal obJect of the invention is to
provide a construction in tubular water-heat-

- ers caleulated to give the water to be heated

a more than or dma,uly advantageous circula-
tion with respect to the parts to whwh 6‘{1361-*
nal heat 1s applied.

Another principal ob,]eet is to make 511011'
',constl uction in the form of anintegral casting
containing only screw-joints,. wheleby abso--
lute ev;emptmn from leakage may be assured. -
- Still another object is to provide for the
- more complete utilization of the heat of the
| the parts being so constructed
| and a,rranﬂed that after the jet-flames have.
‘acted upon the tubes of the water-heater they
and the products of combustion may passon
| - and act effectwe]y upon the bottom of the
R '._*mnk with which the heater is connected.
. Simplicity of construction and consequent
~ reduction of cost in making, assembly, and
repair is also aimed at, as will appear more
~ fully from the detaulled deserlptlon ST
- The invention consists in the matters here-
inafter described, and more pmtlculmly..
pointed out in the appended claims, and it

will be readily understood from the followmo
description of the accompanying drawings,

. which represent the best emb0d1ment of my{
+ - invention now known to me. -
- In the drawings, Figure 11is a view of the_',
lowel portion ot an Ordmmy kitchen - tank
with my invention, the tank and heater being
. 'shown in central vertical section. .
- top planview of the heater, the inlet and out-
. let pipes being shown in houzont&l section |
and portions Of one end being broken away
: J1s a.
houzontal seetlonal view taken in the lme 3 3

to reduce the.size of the ﬁﬂ*me Flﬂ

Fig. 2 is ﬂ;.

"LllOWS Ihg. 4. 1s a transverse vertical see-.
tion taken in the 11116 4 4 of Fig. 2. . Fi 12, D i8S
a front end elevation of the hea,te] F1n 6 18

of E ig. 1 and 100}..111(:- in the direction of ' the -
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a bottom plan view of the front end pmtwn '

'of the heater.

- Referring to said dmwmns A desi ﬂ'lmtes as
a whole a 1{113011611--1 ange tank of conventmnal
form, comprising an upuﬂ'ht hollow eylinder

A 5L1pported by an open-topped standard A2

6o -

At the center of the bottom A3 of the tank is
formed an aperture within which is threaded -

one end of a nipple or short tube A%, the pro-
truding end of which is exter 1011y SCT eW-
thr eaded as seen at a.

B deswnates the Watél-heatel as a. Whole .

_Whlch 1S shown as when made entirely of cast
metal and in a single jointless piece. Said
heater comprises as its- principal features a

| 131111&]113}7 of parallel water-tubes B’ B’, ar-

70

ranged in a horizontal plane with mtervenm o

spaces b, header tubes or chambers B? B2 ex-

tending across the heater at the ends of the
tubes B and communiecating with all of said -
tubes B',an upperchamber Iﬁ arranged above

the tubes B’ and having eommunw&tmu with
the outer ones of said tube&, B’ by means of

| glatera,lly-extendmg passages B+ B’*, and a cen-
trally-located chamber B° arranged immedi-

ately subjacent to the chamber B and com-

municating with the central portwnq of all of
| the parallel tubes B’ excepting the outer ones, -
which - (,ommumca,‘re Wlth the upper eham-—-

ber B3,

75

At the .éentel of the uppel chambm B3 is '-

| formed a boss or hub ', which is centrally

tapped at b? to receive the nipple A% said

nipple at once serving to support the heatel
from the tank and to give communication be-

tween the lower part of the tank interior and

the chamber B? of the heater.

A somewhat_ - o

similar boss b® is provided at the center of

| the lower wall of the lower clmmbel B2, and

SCTew- threaded therein the 10W61 end of

95
‘through this is tapped an aperture b, smaller- L
than that of the upper chamber and i in axial =

‘alinement with the latter. B
which forms the outlet of the heater, ha;s,r L

a 1co

'The aperture b*, B

pipe C, which rises vertically through the

nipple At and is in open commumcatmn with
the interior of the tank a,t a pomt demmbly I
.__116&1 1ts 11]_)1)61 end o R
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The circulation of the water from the boiler
to the heater, through the latter, and back
to the boiler is as follows: The colder, and
therefore heavier, water at the bottom of the
boiler passes down through the nipple to the
central upper chamber B° and thence later-
ally outward at opposite sides of the cham-
ber through the passages B! to the outer ones
of the parallel tubes B'. Iere the water
again divides, going in opposite directions
through said -outer tubes to the end headers
B2, from which latter it flows through all of
the inner ones of the parallel tubes to the
lower central chamber 3%, as indicated clearly
by the arrows in sectional Fig. 3. Irom the
lower chamber the water rises through the
pipe C to the upper part of the tank or boiler.

B® B® designate depending flanges, prefer-
ably and as herein shown formed integrally
with the outer sides of the headers Ir*and ex-
tending some distance below the lower sur-
face of the parallel tubes, the purpose of said
flanges being to form the side walls of a hous-
ing surrounding the burner. Said flanges
are extended a short distance beyond ‘uhe
ends of the main body of the heater at each
end thereof and their extreme vertical end
margins turned at right angles inwardly to
form retaining-flanges B3 BY, between which
and the body of the heater removable end
plates D D' are placed by sliding them ver-
tically down with their end margins engaged
with the ways 0° 0°, formed between said
flanges B BY and the body of the heater.
The upper edges of
vided with inturned fianges B® B?, which limit
their downward movement when the proper
position 1s reached, the lower margins of said
end plates being arranged to extend down
coincident with the bobtom margin of the
side flanges B® B when the ﬂan@es B® B? rest
in contact with the upper sur f.-;we of the
heater, thus forming, with the side flanges
B* B®% a valance extending entirely aronnd
the heater.

E E and E' E' designate a plur ality (in this

instance four) aper tures arranged in a series
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extending across the lower side of each end
plate D D', the several apertures of one plate
being armng’ed opposite those of the other.
The apertures I I of the plate D are prefer-
ablyround and of propersize toreceive loosely
therein tubular burners F,while the apertures
E’ of the plate D' are smaller and of rectan-
gular form to receive the correspondingly-
slmped ends of bosses /', formed on the end
caps or closures If of the said burners, thus
serving both tosupport the ends of the bur ner-
tubes .:md to prevent said tubes from turning
in their supports. The burner-tubes are thus
supported 1tmmediately beneath the water-
spaces of the heater and are of such length as
to extend the full length of the heater and
protrude some distance at the front or that
end provided with the round supporting-aper-
tures K. The upper sides of the pmtlons of
the tubes within the heater are provided with

the end plates are pro-

a plurality of evenly-distributed jet-openings
f* . The outer end of each burner-tube 1s
provided with a reducing-cap f°, having a
central aperture * of less diameter than the
interior diameter of the tube, said apertures
7* being severally adapted toreceive the ends
of short branch gas or vapor supply pipes or
nipples g, connected with a main supply-pipe
(x, which extends transversely across the end
of the burner. The main supply—plpe G 18
suitably capped or closed at one end ¢', while
1ts other end is adapted for connection with
any suitable source of fuel supply. HKach ot
the burner-tubes I is transversely slotted or
provided with an aperture /°, located approxi-
mately opposite the end of the inlet-nipple g,
and preferably upon the under side of the
burner, through which slot air 1s entrained
by the jet of gas issuing from the inlet-pipe
¢g. 'Theinterior of the burner-tube thus per-
forms the function of a mixing-chamber. In
order to hold the burner-tubes in position
within their bearings in the end plates and
at the same time support the supply-pipe G
against the ends of said burner with the nip-
ples thereof projecting within the latter, a
bracket II, provided with a hooked end I,
which engages the supply-pipe G, is secured

to the outer face of the end plate D by means

of one or more suitable screw-bolts /o. It will
be obvious from the foregoing that by simply
loosening and removing the bracket I the
supply-pipes may be removed, the burners
withdrawn, and the end plates removed, thus
separating the heater and its several individ-
ual parts.

J J designate screw-plugs employed to close
the core-holes necessary for casting the hol-
low parts of the heater integral and affording
access to the interior to remove sediment.

I I designate igniting-apertures in the end
plate D, through which the several burners
may be conveniently lighted after the gas or
vapor has been turned on.

The water circulation of the burner hav-
ing been described need not be here repeated.
It will be obvious, however, that a very large
amount of heating-surface is provided, and
also that the water in its circulation from the
point at which it enters the heater constantly
approaches a hotter and hotter part of the
heater in 1ts tortuous passage through the lat-
ter until it finally reaches the exit-pipe at
the center and hottest part of the heater.
This arrangement greatly facilitates and aug-
ments the circulation of the water, and the
latter is therefore rapidly raised in tempera-
ture. Furthermore, all the products of com-
bustion,after having acted on the heater, pass
upward through the spaces between the water-
tubes and act upon the concave bottom of the
tank, thusfurtheraidingin heating the water.

The construction set forth, in which the
entire heating-coil is cast integral and con-
tains only screw-joints, is a feature of im-
portance, inasmuch as it is comparatively
easy to make screw-joints fit and remain per-
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fectly tight in use, while in the cese of,reeti-
~ linear Jomts and seams it is very difficult to

do so, and leaks are of common oeeurl ence.

T claim as my invention—

1. A tubular water-heater provided with a

- centrally-located top inlet above a series of
~connecting-tubes, passages leading radially
- outward fmm said inlet to the outer tubes,
- and a eentra,lly-leeeted exit-opening commu-

IN®

nicating with the inner tubes, subetentmlly

as desel ibed.

2. Awater-heaterprovided Wlth & eentl ally-

located top inlet, a passage leading radially

and hor 1zontm11y outward from said inlet and
communicating with a a return-passage, said
return-passage being arranged in a horizon-

~ tal plane below and pa,lellel with that of the

20

outward passage,and a centrally-located exit-
‘opening communicating with saidr et urn—pes—

sage, substantially as deserlbed
3. A tubular water-heater provided with a

~centrally-located top inlet, passages leading.

- radially and horizontally outward from said

- 1nlet, a plurality of tubes or return-passages
commumeatmﬂ* with said outward passage,.
- and a centrelly located exit-opening with

which said return-passages eommumeete

- substantially as described.

30

4. A tubular water-heater pr 0\’1(16(1 w1th a

centrally-located top inlet, a passage leading |

radially outward from said inlet, and a plu-

rality of tortuous retur n-passages communi-

cating with said outward passage, and a cen-

o tmlly—leeated e:sut-—opemnﬂ‘ with which each
- 35
. stantially as deseribed.

of said return-passages eommumcetes, sub-—

5. A water-heaterprovided with a cen trally-
located inlet, a passage leading radially out-

 ward from said inlet, and a plurality of re-
turn-passages cemmumeetlnﬂ with said out-

- ward passage, openings eztendmw through

- the heater between said return- -passages, and

a_centrally - located exit - opening through

- which each of said 1e13um-pessa,n*es commu-

nicates, substantially as described.

~ with which the latter communicate; passages
connecting said radial passeﬂ'es Wlﬂl said

. 55

heaters, end acentral exit-opening with which
said perallel water-tubes. eommumeete eub—_
. stantially as described. =

. 7. Awater-heater provided Wltheeentmlly-;

~located top inlet, passages leading radially

- outward from sald Inlet, a plurahty of water-
tubes arranged parallel Wlth each other trans- |

- versely of said radial passages, intervening |

- spaces between
- header-chambers at each end of said parallel :
. tubes with which the latter communicate, |
passeﬂ es conneetmn‘ smd 1ad1a,1 pesseges mth :

said parallel water- tubes

said headers, a,nd a eentrel opening with which

stantially as described. |

8. A water-heater provided w1theeentre11y—
located upper inlet-chamber,passagesleading
radially and horizontally outward from seld

said perallel water-tubes communicate, sub-

70

inlet-chamber and communicating with a plu-

rality of return-passages ermnged in a lower
horizontal plane, a centrally-located lower
chamber with which each of said return- -pas-
sages communicates, and an exit-pipe lead-
ing from said lower chamber upwardly, said
heeter being formed of a single mtegrel east—

1ng, subst&ntla,lly as deecrlbed

9. The combination, with a tank h&‘iflnﬂ‘ an

exteriorly-concave bottom of a water-heater-

arranged beneath and edJeeent to sald con-

75
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cave bottom and provided with a cemtrally— -
located upper inlet-chamber communicating

with the lower part of said tank, passages

leading ra,dlelly and houzontally outward

from sald inlet-chamber, a plurality of return-
passages arranged in a lower plane parallel

with and commumcatmﬂ' with said outward

passages, a eentrally—loeeted lower. chamber
with which each of said return - passages -

o0

communicates, and an exit- -pipe connected

with said lower chamber, passing upwardly
through said upper ehamber and the inlet-
opening thereof and communicating with the

upper part of the tank, said emt—plpe being
of less exterior dlameter than the diameter of-
said inlet-opening , substantially as deseribed.

10. A Water-heatel comprising a heating-
coil arranged in a horizontal plane, mterven-
ing spaces between the parts of said coil, a

95

100

depending flange surrounding said heetmg-— N

coil, and a burner arranged beneeth the 0011
substantlally as deserlbed | -

-11. The combination with a,'ta,.nk ha,vmo' a
(,onea;ve bottom of a water -heater arra,nﬂ'ed |

beneath and adj aeent to said concave bottom

105

and provided with an inlet-opening, a heat- -

interven-
ing spaces between the parts of said coil, a
dependmﬂ' flange surrounding said he&tmﬂ*-
coll, and a bumer arranged benea,th the 0011
substantmlly a:s desembed

12. A tubular water-heater for use beneath |

ing-coil arranged in a horizontal plene, com-

o mumcatmﬂ' with said inlet-opening,
6. A water-heater provided with a eentl all y-. |

“located top inlet, passages leading radially
~outward from said inlet, a plur allty of water-
tubesarranged parallel with each other, trans-
 versely of said radial passages, he&der-eham-
‘bers at each end of said parallel water-tubes,

110

115-:'. .

a kitchen-tank or the like, comprising a heat-
ing-coil arranged in a horizontal plane and

bemﬂ' made from a single 1nte0'ra1 eaebm
substentmlly as set forth.

' p10V1ded with openings or air-spaces extend-
-ing between the parts of said coil, said heater

.1_20 o -

In testimony that I claim the fore omg as

‘my invention I affix my signature, in presence

of two witnesses, this /th dey' ot September o

A.D.1895.
WILLIAM J ED WARDS

Wltnessee S
ALBERT II GRAVES
WILLIAM L. HALL
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