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1o all whom it muay concern:

Be 1t known that I, NATHANIEL W. PRATT,
a citizen of the Umted States, residing at
Brooklyn, in the county of Kmﬂ*s and State
of New York, have invented eertaﬂn new and
aseful Impr ovements in Steam-Generators, of-
which the following is a Spele.lC&thl’] refer-

-~ ence being had to the acco mpanying dra,wmes
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forming a part of the same, in which—
I‘ln‘me 1, Sheet 1,-is a centml vertical see- -
'tien Fig. 1

, Sheet 2, a front view in half-sec-
tion F]“S 2 and 3, 'Sheet 1, and Figs. 2, 3,

“and 4 Sheets 2, p‘bl‘tl&l and enlarged views of'

the fr ont and rear water-slabs end connected
tubes; Figs. 4, 5, and 6, Sheet 1, detailed
views of deteehmble tube- eellars fmd Iig. b,

Iy invention.
wimilar letters of reference indicate corre-

- sponding parts in the several figures.
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The invention relates to certain improve-

ments In steam-generators that contain a se-
ries of tubes and spaces through which the
water circulates and about which the heated
products of combustion pass from the furnace
to the stack.

The special type of generator shown,and em-
bodying my 1mprovements contains a serles of
water-tubes arranged lonﬂltudmally 1n an in-
clined position over the furnace and extend-
ing- beyond its bridge-wall, said tubes being
secured toand eommumcatlng with water e]abs
that form the front and rear walls of the cham-
ber through which the heated products of com-
bustion pass, the water-slabs being also con-
nected with one or more water and steem drums
located above the tubes.

‘I'he 1nvention consists in such a rehtwe ar-
rangenment of curtains or partitions within the
tube- chamber that the course of the heated
gases is directed to such points and periods on
‘rhe heating-surfaces as to obtain the best ef-
fects, and a,lqo by 1ncreasing the distance
thr'mwh which the gases tla,vel whereby all
their dvaallable heat may be talken up.

The mvention further consists in certain de-
tails of construction that will be hereinafter
pariicularly referred to, and the novel features
subsequently pointed out in the claims.

Referring 1o the dmwmns Sheet 1, Fig. 1

@ is the steam and watel drams; b b, the fr ont
and rear water-slabs; ¢, the main water -tubes,
and d, Fig. 3, the w all. tubes all communicat-
ing and fOlmll]D the steam and water spaces.

¢ ¢ are flame bridge-walls, and f an arch
wall or plate (shown in seetmn Fig. 5, Sheet
2) that determines the course of the ¢ c-a,ses from

stack.

The casing of the boiler is composed of
wrought-ironsheetsriveted together and made
air and gas tight, the furnace and other par-
ticular spaces bemg lined with fire-brick. A
portion of the sides of the boiler is protected
by aseries of water-tubes, d, asshown in Figs.
abové sald tubes, as shown at ", 1410" 1, Sheet
2, being closed with fire-brick 01 ebher ‘heat-
reelstlnn material, and also the space » in rear
ofthefulnaee
wall-tubes and casings may be filled, if de-
sired, with non- eenduetmn m“Lteual
rear Water slab b is extended below the line
of the tubes ¢, as shown at o, Fig. 1, Sheet
1, and forms a sediment- ehamber thlS be-
ing the lowest and less agitated pelt of the
wter -space, and also ferthest removed from
the action of the fire. The lower portion
of the front water-slab & may also be ex-
tended below the tubes ¢ to the top of the

The heated geses from the fumaee { pass di-
rectly to the highest part of the tubes ¢, then
under the brldﬂ*e walls or curtains e ¢ to the
rear of the elmmbel and thence under and
around the drums « to the front end, where

Tn this construction the hob gases a,re first
dlreeted to the comparatively coolest portion
of the tubes, the distance traveled is greatly
1ncreased, the gases arelonger retained in con-
tact and reaeh every part of theeffective heat-
ing-surface. The water-circulation begins in
rising through theinclined tubes and fr ent Wa-
ter- Slab to the water-drums, where the steam
separates, the water - ecir culation being con-
tinued downward through the rear watel slab
and again through the tubee Between each

three adjacent Lube% tubular stays may be
| placed, as shown in Figs. 2 and 3 Sheet 1, ex-

furnace-doors, as shown at p, Fig. 1, Sheet 1.
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the furnacelacross the heating- eurhwes to the
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11, 2, 3, and 4, Sheet 2, the triangular space -
Sheet 2, views in detail of the areh between |
the drume, all embodymﬂ* certain features of

70
The space intermediate of the

The
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they are discharged into the stack, the course -
bemn indicated bV the arrows in 1’10 1, Sheet

Q0
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tending through each water-slab,for the intro-
duction of a jet of steam to clear the ashes

from the exterior of the heating - tubes, the

‘same being closed with plugs when not in use.

- Having described the main essential parts
and action of the generator, I will now refer to
certain improvements in details of construe-
tion. The water-tubes d, forming a portion of

- the side walls, are made 111 a pecuhar way, be-

10

L5

ing provided w1th a short neck at each end, of
reduced diameter, arranged eccentrically, the
object of this construction being tomake atight
water-wall. These tubes are secured to the
water-slabs at the necks, and at a distance
apart slightly less than their greatest diame-
ter, so that when inserted and turned around
before fastening the adjacent surfaces are

- broughtinlongitudinal contact throughout the
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whole length and crowded together to form a
tight water-wall. Thenecks of thetubesd are
preferably drawn to the reduced diameter, as
shown in Figs. 2 and 4,Sheet 2; but may be

produced, asshownm IFig. 2, Sheetl by means

of expansible nipples.- The flame blldges Or
cartains ¢ e extend from the front end of the
tubes a certain portion of their lengths, and

also In the form of a drop- pELI‘tIt]OH perpen-

dicular thereto, as shown in Fig. 1, Sheet 1.

These curtams are made up of shaped lire-
brick and retained in position upon the tubes
by means of detachable collars 2, placed around
the tubes at the rear side, so as to prevent
them from sliding back upon the inclined sur-
faces. The collars 4 (shown detached in de-

tail in Figs. 4, 5, and 6, Sheet 1) are made in |

. 1nterlockmg sectlons held together and fast-

311,446

ened to the tubes by keys ¢, driven on each
side of the tube through the recesses %, which
forces the sections of the collars and key 1t-

self In intimate contact with the tubes, where- 10

by the water that lows through the tubes may
take up the heat to which the collars are ex-
posed and prevent them from burning out.

The arch wall or crown f may be built of

arch-brick abutting against angle-iron riveted
to the drum in he t‘.}l(’?lmarj;;r nianner, or may
be constructed of separate cast-iron plates ofan

arched form, having projecting spuds ¢ placed

in an angular position, and the space filled up

with fire. clay or other non-conducting mate-

rial, as shown in the detailed views, Fig. .
Hawng thus fully described my invention,

45

what I claim, and desire to secure by Letters B

Patent, is—

1. A series of cyhndr]cal tubes constructed
with eccentric ends, said tubes being arranged
1n opposite tube- Sheets parallel with each other
at such distance apart that the adjacent sur-
faces will be brought in longitudinal contact

and crowded toaether to form a tight joint by
revolving said tubes on their ecuentrlc bear-

ings previous tosecuring the same, as set forth.
2. A Dboiler arch or crown composed of ase-

ries of separated cast-iron plates having pro-

jecting spuds or spikes distributed upon their
Interior surfaces at an acute angle therewith,
the surrounding space being ﬁlled with fire-
ciay or other heﬂt-resist-ing material.

~ NAT. W. PRATT.

Witnesses: o
CHAS. W. FORBES,
JOHN S, CALDWELL.
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