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N box and feed-water heater and the f
necting section mounted thereon, in combina-
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OF BROOKLINE, MASSACHUSETTS.

N Bon LER. :

SPEGIFICATION forming part of Letters Petent No 598 686 de,ted February 8 1898

Applmetlon ﬁled June 23, 1897 Serlel Ne 641,900

(Ne mede] )

To all whom it ma J concern:

Be it known that I, WINAND YVM J. Tous-
SAINT, of Br ookline, in the county of Norfolk

and State of Massaehusetts ‘have invented
~certain new and useful Im provements in Boil-.
ers; and 1 hereby declare that the following
-is a full, clear, and exact deeerlptlon of the
~ same, refel ence being had to the accompany- |
Ing drawings, forming part of thls speclﬁea,-_ |
'.131011 |
 This invention has I'eference to 1mprove-
‘ments in steam-bmlers f:md partwularlv in
upright boilers.. -

The. object of the 1nvent10n is to more fully ;
‘utilize the heat in its passage from the fu e- | -

box to the chimney. -
Another object of the mventlon is to sim-

plify the construction of the boiler.-
Another object of the invention is to S0 Con-.
str uct a boiler having a return-fire-tube sys-
- tem that the tubes may be more 1ea,d11y:
S clea,ned than as heretofore constructed. |
Another object of the invention is to im-

prove the connections between the direct and

the return tubes and the securing dewces for |
such connections.

The invention consists in the eombm ed ﬁre—»
ue-con-

tion W1th the boiler-section mouuted on the

- flue-section and having direct tubes located

above the fire-box and return-tubes connect-
ing with the flue-section.

The Invention also consists in the tubular-'
connections between the direct tubes and the
- return-tubes and in the mea,ns for secur mn#

such connections.,

- The invention also eon31ets in eueh other-
novel features of construction and eombma,-_

40

tion of parts as shall hereinafter be more

fully described, and pointed out in the claims.

Figurel represents a front elevation of the
1mproved boiler, partially in vertical section.

Kig. 2 repreeents a top plan view of the same

with the dome removed. TFig. 3 representsa
plan view of the ﬂuee-sectlen

~ sents an enlarged detail view of a portlon of
~ one of the tubes shown in relatmn to its con-
~ necting-elbow. |
Similar numbers of reference deswnate cor-
responding parts throughout. -

In the dlawmﬂ‘s, b represents the base or

flue- section,

tubes.

Iig. 4 repre-

ash pl‘n, Wthh may be of any asual construc- . .
tion, being furnished. with a door through

which ashes may be removed. At the upper
portion of the ash- -pit 1s mounted a grate 6,

the shell of the boiler. The water passing

| through this chamber of the fire-box is raised

in temperature before entering the boiler. -

The boiler proper is mounted on the flue-

dome 19.

manner.
nected in pairs by means of the elbow con-

‘nections 24, which have cup-shaped ends 25
fitting over the upper ends of the tubes22and
These elbows have the bear-
ing portions 26 and are proportioned in size -

23 of eaeh pair.

to the dlsta,nce between the direct and return

.foztmmﬂ'thelowel pormon of the fire- bex The o
| fire-box 18 mounted on the upper end of the

ash-pit and consists of an annular water-
chamber 7, boxed between its walls around
the opemnﬂ' for the fire-door 8. This water-
I chamberis provided with the usual inlet-pipe,
as 9, and with the outlet 10, connecting with -

6o

On the combined fire-box and feed-water -
| heater is mounted the flue-section 11, annu—, |

lar in shape, and having the partition 12in its -
| front portion and the péb]i'tltl()]il 13 extending 4¢
from its rear inner wall into the flue connec- |
| tion 14. Openings are formed in the outer,
wall of this section for the. purpose of enter-
ing cleaning-scrapers, doms, as 15, beingsup-
plied for closing these openings. -

75

‘section and comprises a shell 16, having the =
| lower tube-plate 17 and the upper tube- pla,te S
18, in which the tubes are secured, and the
On the tube-plate 18 is amelly se-
cured the bolt 20, furnished with the nut 21.
In the tube- pletes are secured the double sys-
tem of tubes-—namely, the direct tubes 22,
‘disposed above the fire-box, and the return-
| tubes 23 near the perlpherlee of said plates
and connecting at their lower ends with the
The directand thereturn tubes

are secured in the tube-plates in any usnal |
At their upper ends they are con-

80

93

On the bolt 20 is secured, by means -
of the nut 21, the spider 27, hevmﬂ* a seriesof

radla,l arms 28 and 29, whlch bear on the bear- o o
ing pmtmne 26 of the elbows 24, to hold the

elbows in plaee over their reepectwe pa,lrs of
tubes.

I00

The steam- outlet 80 18 eonneeted with the o
upper portion of the boiler or with the usnal o

.-'-steam-drum 0T stea,mmsepmatm
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It will be noticed that both the boiler and

‘the flue sections are larger in diameter than

the interior of the ﬁre-bm; This allows the
location of a large body of water in heating
proximity to the fire-box. The ﬂue-seetion,

- being heated from radiation from the fire-box,

will 1mpa,rt some of its heat to the water in
the boiler.

The gases from the ﬁre box pass up through
the dlreet tubes, then through the elbows 24,

- and down the return-tubes to the ﬂue-sectlon
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whence they pass around under the boiler toﬁ
In this manner almost |
all the heating qualities of the gases are util-

the flue connection.

1zed to raise the temperature Of the water in

the boiler, the flue-section also being raised
1in: temperature by these gases.

The ‘tubes may be readlly cleaned by re-
moving the spider 27 and the elbows 24 and-
passing a cleaner down through the tubes.

HMaving thus described my invention, I

claim as new and desn:'e to secure by Letters

Patent— |
- 1. The combination, in-a boiler, with a fire-.
box, and the annular flue-sec¢tion 11 mounted-
thereon, of a boiler-section mounted on:the.
flue-section and comprising the plates 17 and,
18, a'suitable shell, the tubes 22 and 23 se-

cured in said plates and disposed as described,:

and aseries of elbows.for connecting the up-
‘per ends of the tubesin pairs, and releesableg_
‘means for securing the elbows,
2. Inaboiler, the combination with the fire-:
‘box having the annular water-chamber?7, and;
the flue - section 11 mounted thereon, of a,
‘boiler-section mounted on the flue-section:
~ and comprising the shell 16 having the tube-:
plates 17 and 18, the tubes 22 seomed insaid:

posed above the flue-section.

plates and disposed above the fire-box, and
the tubes 23 secured in said plates and dis- 40

3. Inaboiler, the combination with the fire- _

box comprising an annular water-chamber,

and a flue-section mounted thereon, of a

boiler mounted on the flue-section and having

a series of direct vertical tubes disposed
above the fire-box, a series of return-tubes
disposed above the flue-section and connect-
ing therewith, and removable connections be-

tween the upper ends of each pair of tubes.

4. In aboiler, the combination with a shell

having upper and lower tube-plates, and di-

rect and return tubes secured in said plate,

of a series of elbows removably seated at the
‘upper ends of the tubesand connectingthem
in pairs, a spider having arms bearing on the
‘several elbows, and means for securmw the
| -spider. -

5. The combination W1th the ﬁre box hav-

ing the annular water-chamber, and the an-
- -nular flue-section 11 mounted thereon and
having the partitions 12 and 13 and the flue

connectlon 14, of the boiler-section mounted
onthe ﬂue-seetmn and comprising the shell 16

| having the plates 17 and 18, the plate 18 hav-

ing the bolt 20 with the nut 21, the tubes 22

-and 23 secured in said pletes elbows 24 con-
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necting the tubes in pairs, and the spider 27

secured on the bolt 21 and having arms: as 28

| and 29 bearing on the elbows, as and for the

purpose deserlbed
VVINAND WM. J TOUSSAINT.

W1tnesses
HENRY J. M_ILLER,
CHARLES W. WILKINS.
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