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HOT WATER HEATER

SPECIFICATION fermmg _pa,rt of Letters Pa.tent No. 522 '?55 de,teﬂ July 10,1894,
o Apphcetmn ﬁlﬁd Apnl 10, 1894, Eemel Ne 507,076. (No medel) |

.To all wiwm it ma»y CONLCETTL.
Be it known that I, August O. GRASSL, a

-_cltlzen of the United Stetee residing at Syra-

cuse, in the county of Onondege a,nd State of

-5 New York, haveinvented certain newand use-
- fual Imprevements in Hot-Water Heaters; and

- I dohereby declare the following to be a full
~ clear, and exact deseription of the invention,

1o

~ such as will enable others skilled in the art to _
which it appertains to make and use the same,

. reference being had to the eecempenymtr
" _'-_---dra,wmn'e, in which—

Figure 1 isafrontelevation of my 1mproved

' '.het-waterheater (or boiler), the forward brick
casing or jacket being shown broken- -away -
- about. half its length and bringing to view

~ the contiguous mterna,l construetion or por-
~ tions embodied in my apparatus; Fig. 2 alon-

o gitudinal vertical section of my device taken |
about a third of the distance backward of

- 20

- “in the fellowmﬂ' ficure.

the front, as indicated by dotted line =z, z,
‘Fig. 3 is a top-plan

view of my. heatmﬂ* eppa,retus as appearing

brick casing; Fig, 6

- -with the cenﬁmne casing removed; Fig. 4 an

end-elevation of my devrce as devmd of its
5 a detached detail, in top-

o ‘plan and sectional, of the H-shaped horizon-
~ tally disposed upper shell appertaining to my
- formation of heater; Fig. 6 a detached detail,

30

combined planand lon ﬂ'rtudmel section,of the

. lower disposed horrzontel rectanwuler-qheped

 shell entering into the construction of my hot-
~ water heater; and Fig.

718 a detached detail,

~ in top-plan with a portmn broken open, illus-

35

trating the elongated straight shell disposed

. .mtermedmte] y the upper end 1ewer ehelle be-
~ fore referred to.

Throughout the soveral views COrY espoud-

R ing letters and ﬁgures of reference indicate

40

mmllar parts.

My invention has espeelel referenee to that

_gclass or species of heating or warming de-
~ vices designed for the warming of etores'_
 dwellings, halls, green-houses, &e., eommonly

denominated as hot-water heetere or,in some

| metences, as hot-water boilers.

The object of my invention is the construc-

tion of & heating apparatus of the character
eforementwned of comparatively simple and

 so

inexpensive fermetwn s embodying simplicity {
ab & sufficient height to insure an ash-plt or

receptacle 7 beneath it occupying the area of

of operation combmed with efficiency and re-

heblllty thereof meurm a maximum degree |

[ of hea,t with a comparatwely slight amount of
fuel; the greatestdirect heetlnw capaecity with

but & minimum of friction of the water cir-
ily and economically eperated, and wherein
nection or dlsconneetwn for replacing of worn

parts, or other needful repairs; and, in other
hereinafter to be described deterle of con-

struetmn caleculated to add to the dma,blhty

| acter.

My invention consistsin the novel features

:of construction, combination and co-adapta-
‘tion of parts, end operation, as hereinafter
‘set forth, and which are specifically enumer-
ated in the clauses of claim hereto annexed

It is constructed as follows:

- A is my apparatus per se, inclosed by a
casing or jacket 1, of brick or other satisfac-
tory materlal and smtebly mounted in opera~
tive position in'the rectangular-shaped cham-

ber 2 (combustion-chamber) created by the

casing. Said casing may be of any ordinary
or preferred constr uction, and comprising

right-angular meeting frent rear, and end
vertrcel wells and requisite overhead arch;
the vertical walls resting upon any smtable
foundation; the front wall being provided

midway its length with a fire- -opening closed

55

culating through the apparatus;adeviceread-

the various tubes, &e., admit of ready con-

50
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75
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by a suitable fire-door 3, and one -or two ash-

pit doors 4 closing openings leading to a cus-
tomary ash-pit, which door or doors are lo-
cated .a distance underneath the fire-door
before referred to. And, obviously, a satisfac-
tory stack or chimney cemmumeates with the

| eombustion-chamber 2, at a proper point, to

permit of the escape of smoke and other pro-

duets of ecombustion therefrom, and moreover

insuring requisite draft. -
Referrmu‘ to the water-heating and cireu-
lating structure or apparatus A, the letter B

able cast-metal, horlzontelly erected upon the
shelf or ebuttmn- ledges o, 9, of the base por-
tions 6, 6, of the casing walls in the ordinary
manners "and of course similarly resting upon

‘the ba,se portions of the front and rear Wa,lls

of the casing. -
‘The herizentelly resting shell B, mounted

9o

‘denotes a rectangular fram e-hke shell of suit- 95
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- frame-like rectangular dlsposed conduit-sec- |

I5
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the chamber thereat,and which lower-located

water-circulating shell ig in plan of rectan-

gular or C3-outline, comprises a straight for-
ward and rearward flue or pipe portions and
similar end portions, ¢reating a frame-shaped
water-circulating chamber or duect a extend-
ingfromone given point rectangularlyaround
to the same, the conduit right—angulerly coms-

municating sections all being integral, and .
said frame-like water-circulatingand heating

shell leaving a central open and free space C,
as mdmated in Kig. 2 of the drawings, and
also in detail Fig. 6 existing by reason of the

tions of said ehell ‘B. Transversely, at any

portion of its integal right-angular meeting
lengths or sections, the same is of square for-
mation,producing therebyacirculating cham-
ber of like contour for the heated or warm

water therein.

D are grate-bars of any common Or pre--‘%
_ferred ferm erected horlzentally across from:
front to rear of the opening or space C:
bounded by the skeleton-like rectangular:
-frame shell B; which series of bars are dis-
posed at or about the plane of the bottom of:
- the said shell, and secured at their ends to
the oppositely facing conduit portions thereof
by any suitable means.

The upper portion of the frame-like water-

shell B throughout its continuous rectangu-
lar length, is, except for a moderate dlstanee

along the eentral portion of its forward sec-
tion b, pierced by two rows of circular aper-
tures ¢, ¢, arranged alternately one to the
~other, as very clearly represented in Iigs. 3

and 6 of the drawings.

satisfactory metal, the tubes of one row dis-
posed alternately Wlth those of the compan-

ion row, which respective tubes are, by their
lower threaded ends screwing snugly into the
~interiorly-threaded apertures ¢, ¢, firmly re--
tained in upright position, and freely com-
municating at their lower ends with the wa-

ter-circulating interior of the square frame-
shaped shell B asillustrated, and very clearly
brought out in the major figures of the draw-

”111n's

T 1nd1mtes the upper or t0p Wa,tel circu-

lating and heating shell appertaining to my
eppa,ratuS; which horizontally disposed shell

is in top (or bottom) plan of an H-shape or

configuration lenﬂ*ltualnally, while opposite-
wise it resembles in plan an H turned one-
fourth around; the said shell being upheld

in proper posﬂsmn within the interior of the
casing and at some considerable distance

above the bottom shell B by means of the

double rows of vertical water-tubes E up-
wardly connecting therewith. This upper
shell, comprising the parallel lengths d, d ly-

ing lonfr1tud1na,11y the apparatus, and the cen-

trally located transverse length d’ connect-
ing the aforesaid midway the1r length, and

lecated on the same horizontal pla,ne, is pref-,

522,755

erably formed of an integral casting asillus-
trated; the lengths or sections embodied by
its formatlon bemﬂ' in eross-section of square 7o
contour, whereby the water chambers e, there-

of are, also, transversely rectangular. Said
upper shell-formation F is, alongits two outer
sides f, 7, provided with a double row of cir-
cular threaded-apertures g, g, arranged alter- 75
nately one to the other; while the square-
shaped ends of the respective lengths d, d,
are provided with a group of like apertures

q’; and moreover either side A, A, of the cross-

length d’ is provided with double parallel 8o

rows of like threaded apertures¢’’, located -

alternately one to the other. All the afore-

mentioned apertures, as is obvious, commu-
‘nicate with the interior of the integrally-

formed shell F. 85
The series of water-tubes E fexmmﬂ' the

| quadrangular fire-chamber G of my appara-
tus, and which, extending vertically from the

lower water shell B upward the height of the
top shell F, and terminating on slln'htly dif- go
ferent herlzentel planes, 2. e., the inner and
outer rows of -the Weter-tubes are thereat

provided with L’s <, cennectmﬂ' the afore-

stated vertical tubes with horlzontally lying
water-tube sections E’, of varying lengths, g4

| that communicate WIth the interior of the |

water-heating shell ' by reason of their
threaded ends fitting into the threaded aper-
tures hereinbefore referred to located at
stated portions of said shell. 100
The vertical water tubes E located at the
respective ends of the lower shell communi-

-cate with the cross-length d’ of the upper
| shell as shown, the hormontal tubes E’ bring-
- E are double rows ef vertical weter-tubes I
(or pipes) of wrought-iron, copper or other

ing them in communication with the central I05
sectlon of the shell F being of some consider-
able length necessarily, the sets approaching
from elther end the central cross portion of
theuppershell and there communicating with
1ts Interior, covering over in an open wmk 110
manner the fire chamber existing in the quad-
rangular space created by the water—tubes

As 18 observant, the vertical tubes K arising
from the {ront and rear sections of thelower
shell communicate with the overhead shell at 11 5
its parallel front and back sides by means of
the abbreviated horizontal tubes E’,-while

one, two, or more of them at the extremltlee

of the tube rows attain communication with

. the chamber of the upper shell through the r20

medinm of the L.-shaped pipe sections E’ that
severally enter the shell at the respective ends
of its longitudinally parallel portions d, d.
- The H-shaped shell F occupies an area suf-
ficiently smaller than that of the under wa- r2g
ter-shell to adapt the tubes arising therefrom
to be properly connected. theleW1th the ad-
vantages and necessity of its occupying a
lesser decrree of space as compared with the
underneath shell,being readilyapparent upon 130
consideration.

My apparatus at 1ts front portmn is pro-
vided with a feed or fire opening J, with which
the doorway having the fire- door opens into,
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said feed orfire opening permlttmo* ready ac-

© cess for fuel, &e., into the central fire-cham-
- ber bounded by the rows of water-tubes. Said
fire opening or fire-arch J breaking partially

the continuity of the forward rows of vertical

‘water tubes centrally the front of my appa-
-~ ratus, is created by the large vertically stand-
- ing wrought-iron pipes K, K fitting at their.
3 lower ends in the GII'GIII&I' openings 7, 4, lo-
cated in the top of the front length of the
- rectangular shaped frame shell B contwuou‘;-
- the termlnatlon of the aperturesc, ¢, at either -

~ side of the front, the said large pipes K, K,

- extending upward about a thlrd the heln'ht_.

of my strueture and there entering throucrh'

- coincident underneath openings a strawht"
“abbreviated shell L disposed horizontally par- |

15

“allel with the underneath shell B and span-

izol

ning the open space existing between the two
a,part pipes K K upholdmn' the said fire-arch
shell L in position.

HKvidently the open space

existing within the confines of the aforesaid
~ pipes and the overhead connecting shell forms
 a fire opening or arch for ready access into

30

* 15‘01110‘ in the casting I.. The top side of said
shell is provided throuo'hout its length with
small eircular apeltures m arranwed alter-
- nately, in two rows, into which ﬁt at their
Jower ends a double row of water tubes M ex-

35

the ﬁrencha.mber located above the grate-bars.

The carrying capacity for water of these two
- large pipes is calculated to be equal to that

of a number of tubes oecupymcr the space re-
served for the fire-arch or opening.

1 denotes the water- circulating chamber ex-

tending upward to the plane of the top water-

o circulating shell I, whence by L’s%’ connect-
. Ing them with the upper horizontal tubes M’
commumcahon is had with the said shell

1o

rwater leadmg from the ontside of the casing
* 1 of my apparatus and communieating with
the tubular portion thereof by their enteunﬂ*
‘the shell B at or contiguous the four corner

45

through apertures in the front face of 1ts for-
'ward section.

‘N are-large inflow or feed plpes for cold

~ portions thereof;the sald pipes, asis obvious,

- connecting outw&zdly with any satmfactory-

 source of water supply.

50
for the hotnwa,tel circulating and becoming

P are the large outflow or dlscharge plpes

~ heated in my apparatus, which pipes, usua,lly

.. two, three, or four, are connected to the cen-
'tlal transversely disposed section d’ of the

55

upper H-shaped shell F, arranged at suitable

dlstances apart a]onw the lenﬂ*th of said sec- |

tion and arising vertically therefrom, and b

suitable connectmg pipes the hot water dlS-
charged and flowing outward through same
condueted to radlatms, coils, hot—watm tank
or other desired distributing points in the

customary way.
~As is evident, owing to the peculiar forma-
tion of my hot- Watel-heat1nw apparatus, it

may, in instances when so desn ed, readily be

-utilized for steam heating by sunply erecting
a steam chest or dome at the upper por tion

of the device over the series of tubes, pipes
and shells, and having the pipes P lead to and
communicate theremth such variation or
adaptation requiring melely the exercise of
ordinary mechanical skill.

T'he peculiar arrangement of my water-

tubes in connection Wlth the novel-formed

water-circulating shellsj &c., insures extraor-
dinary heating capaeltv of my apparatus with

but a modmate amount of fuel; besides pos--
‘sessing by reason of its peeulml construction

other self evident qualities of excellence.
The cool water entering into the shell B

.throuo'h the medium of the inflow-pipes, cir-

eula,tmﬂ' in the chamber thereof, first com-

mences to get warm, and ascendmfr the water

tubes, &c., grows very hot, while in the cir-
culation of the same thr ouﬂ'h the upper shell
F it becomes intensely hot prior to ifs pas-
sage through the out-flow distributing pipes.

Pmetwal tests of my apparatus upon my

part, as to its workings, heating qualities, fuel

consumption, &e., thowuﬂhly demonstrate its
efficiency and value.
Having thus fully described my invention,

6o

75

S0

90.

what I claim as new, and desue to secure by

Letters Patent, ig——

A hot-water heater eompnmnw a frame-
shaped water shell or chamber horizontally

| mounted on a suitable suppmt a series of ver-

95

tical water-tubes arranged in the form of a

square, extending upward from the aforesaid

shell and commumc&tmn‘ with an overhead

H-shaped water shell located horizontally,

100

and water-inflow opemnfrs in the bottom shell,

and water out flowopeningsin the upper Qhexll
‘all combined and oper ating substa,ntlallv as
-descl ibed.

10'5 |

Intestimony whereof I affix my signature,in

presence of two w1tnesses, this 13th da.y of
Deptember, 1893.
-~ "AUGUST O. GRASSL (L. S. |
Wltnesses -
W C. RAYMJONLD o
. RAUKEMOELLER.




	Drawings
	Front Page
	Specification
	Claims

