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_Te eZZ whom A7 may concern:
Be it known that we, DAVID SMITH and

HENRY P. GOLDRICK, both of Natick, ceunty-
of M1ddlesea State of ] \Iassachusetts, h&ve in~ |
-5 vented an Impmvement in Boilers, of which
~ the following descmptlon 1n eonneetmn with
- the accompanying drawings, is a specifica-

tion, like letters on the dl&Wl"lﬂ'S 1ep1esent-—

b ing llke parts.
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eratlnﬂ' steam.

- Our 1mpr0ved b011e1 is of atype commonly'
known as a water tube bouer, 1t comprising .
two headers constructed in a manner to be
~ described, and eonnee ed by a plurahty of
- water tubes.

"The prineipal fea,tule of our 1nvention con-

 sists in providing one or more horizontally
arranged water tables interposed betweén two

| ';houzenta,l series of tubes, said water table or
- tables having at one end anopening through

- which the
pelled to pass..
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preduets of combustion are com-
-Inthe preferred construction
we employ two or more of these water tables

- with the openings referred to located in the
- respective tablesat opposite endsof the boiler,
- thereby compelling the products of eombus—-_

- tion in passing through the chimney to pur-

sue a more or less circuitous course, whereby

- all parts of the boiler are subjected to a sub-

| ;' a eta,ntla,lly uniform degree of heat.

~ along the tops of the headers.
- ever, the boiler is to be used for generating
- steam, the headers are at their upper ends
'connected in suitable manner with a hori-
- zontal steam drum, suitable valves being pro-
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‘The water
inlet is at the lowest point of the boiler, the

E - water entering one of the headers, and when
the boiler is 1:0 be used for the purpose of hot

water heating, the water outlets are arranged

- vided by which to cut off this steam drim

- when the boiler is to be used for hot water
- heating. |
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- vertical 1en<r1tudmel section one form of
~boiler embodymw this mventlon, the seetmn_
being taken on the dotted line z—z, Fig. 2,

In the dmwmws Figure 1 repreeents in

and Fig. 2 a horizontal section on the detted

_"50 line ’—2', Fig. 1.

ThlS invention relates to boilers for use 111 |
“connection with hot water Sy etems or for wen«-

VVhen,hOHP-

1

| the front and rear headers respectively, each
‘header being formed of two sheefs or plates
‘with their edfres turned over to form lips a,
a, b, b, mhmh are flanged along their abut-_

tm'fr edges and bolted or uveued together, as

shewn said headers being staved by tie-bolts,
it found desueble thoucrh none are herem
| shown, |

The headers A, B are auann'ed plefela,bly

"m a slightly. 1u<311ned position, as shown, and

one at a level slightly below the other, sa,ld
headers being connected by several houzon—

tal series of watel. tubes ¢, ¢, which latter are
expanded into the inner sheetsof the headms
|'in suitable or usual manner. |

‘The fire is 'shown carried upon a O'Late d

~{.set in the masonry D inclosing the ‘boiler,

and with its rearend restingin smtable peck-
ets formed in the bridge wa,ll d’. . Access to

the grate is had through an opening 2 formed _

in the front header &nd normally closed by a
suitable door d%; access to the ash pit being
had through a usual opemnn' normally elosed
by a suitable door d*. .

In accordange with this our plesent mveu-_

tion we provide. a series of water tables E,
herein shown as three in number, the first ar-

ranged between the second and third hori-
,zenta,l row of tubes, the second between the
fourth and fifth, and the third above the top-

most horizontal row; but the number and ar-
rangement of such: tables may be otherwise
va,rled, as found desirable, without departing
from the scope of thisin vention. Hach of the
water tables is shown as provided with an
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opening or flue ¢ at one end, the openings in -

the successive tables being preferably stag-
gered, that is, arranged respectively at OpPpPoG-.

Slte ends of the b011e1 to obtain a mrcmtou%
passa,ﬂ'e of the products of combustion in flow-
ing to the chimney or up-take. The opening

in the lowermost table, as herein shown, is at
the rear of the boiler; the openingin the mid-
| dle table at the front of the bmler, and the
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opening in the topmost table again at the rear

of the beiler, while the up- take i is shown, and
preferably, at the front of the boiler, thereby

compelling the products of combustwn from
the fire upon the grate to pursue the course in-

dicated by the arrows. As her em shown the

'. Referunﬂ‘ to ‘Lhe t:]lja,w:%;r1.1t:1ﬂ'eﬂ A, B, represent | water ta,bles are ﬂmwed as at e , at then ends
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and bolted or riveted to the i inner tube sheets
of the headers, the said sheets being perfo- |
rated to establish an open communication be-

tween the interiors of the headers and the

interiors of the water tables, so that a constant |

flow or circulation of Water is maintained

through the said headers which will thereby
.fmmsh considerable area of heating surface |
for the generation of steam or raising the_-

temperature of water.

In the boiler shown we have prowded the
steam drum S, arranged in usual position at |
the top of the boiler and connected at its op-

posite ends by pipe loops s, s, with the tops
of the respective headers A, B,suitable valves
s’y 8% being interposed in the respectwe con-
nections S, S, for a purpose to be deseribed.

‘Along the t0ps of the headers we have ar-

rantred a series of outlets normally closed by

threaded plugs f, f, and at the bottom of the

rear header we have shown the water inlet /.
- The operation of the boiler is as follows,
viz:—For generating steam the valves s’, s%,

are opened and the boiler filled with water to-
the level shown and a fire started upon the

. grate, the circuitous passage of the produects
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of combustion quickly and uniformly heating

the water tubes and generatirng steam which
collects in the top of the drum for use. When
it 18 desired to use the same constructlon of
boiler for hot water heating, the valves s’, s%
are closed and the outlet pipes for the hot wa-
ter system screwed intothe openings normally
closed by the plugs £, f, the return plpe bemﬂ'
connected with the inlet or inlets f”’.

‘I'he novel features of our improved b011e1
are, we believe, as follows: first, the use of
water tables interposed between the horizon-
tal rows of water tubes, to compel circuitous
passage of the products of combustion, and

at the same time furnish additional heatfing |

surface for raising the temperature of the
water; the peculiar construction of headers

- and the manner of securing the water tables;
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the connections s, s, between the headers and
the drum, and the valves in and to control

the said conneetlene, and the construction

of asingle boiller such as enables it to be used
for beth steam and hot water purposes.

This invention is not limited tc the par-
ticular construction herein shown, for the
same may be varied without departing from
the scope of the invention as claimed.

| Having described our invention, and w1th-'
55 out hmltmn* omsel 7es as 1o deta,lls what we |

522,805

elmm,and deeue to secure by Letters Patent,
is—

1. In a b011e1 the eombmatlon with two

| headers, and Weter tubes connecting the same

and arranged in substantially horlzontal rOwWS,

of one or more water tables arranged between

“horizontal rows of tubes, and in open com-
munication with the reepeetwe headers, said

water tables having openings through which

the produets of cembustmn are cempelled to

pass, substantially as deseribed.

6o

5 In a boiler of-the class described, the

combination with two headers, and water

| tubes connecting the same and arranged in
substantially horizontal rows, of one or more

water tables provided with openings through

“which the products of combustion are eom-'

pelled to pass, the openings in adjacent {a-
bles being staggered to eompel eircuitous pas-

sage of the produets of combustion, the said
water tables furnishing a heating smfaee in

add1t10n to that of the water tubes for rais-

in constant circulation. therethrough, sub-

stantially as deseribed.

3. In a boiler of the class descrlbed the -
and water tubes o

combination with headers,
connecting the same, of a water inlet at or

‘near the bottom of one of said headers, one

or more water outlets at or near the top of

be removed for connection of hot water pipes,

- and a steam drum arranged above the said
headers, connections joining the same to said

headers, and valves controlling said connec-

tions Wheleby said boiler is readlly change-
able for nse in connection with steam or hot

t water, substantially as a,n& for the purpose

S peelﬁed

4. In a boiler of the class described, two'

|'ing the temperature of the water maintained

30

one of said headers, a plug or plugs to nor-
mally close said outlet openings, the same to
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headers, each consisting of plates havmn' in-

and water tables conneecting the same, sub-
stantially as described.

In testimony whereof we have signed our

turned lips flanged at tneu edges and bolted

together, in eombma,tlen Wlth water tubes,
100

names to this specification in the pr esence of

| two subseribing witnesses. -

- DAVID SMITH
HENRY P. GOL:DRICK

W'ltnesses
- CHAS. Q. TIRRELL
THOMAS SMITH.
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