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- To all whom it may concermn.:

Be it known that I, BENJAMIN IRVING, of
- Green Point, in the count3 of Kingsand State
~of New Y ork have invented cer tain new and

useful Impmvements in Steam-DBoilers; and
I do hereby declare that the following is a
full, clear, and exact description of the s same,
reference being had to the accompanying
drawings, forming part of this specification,
1n which— 2

IFFigures 1 and 2 are vertical sections taken
~at . right angles to one another through the
center of a boiler constructed according to my
“1mprovements. Fig. 3 is a horizontal section
of the same.
- Similar letters of reference indicate corre-
- sponding parts in each of the several figures.

The improvements which are com plehend-
ed in this invention have in view chiefly to
secure a.more perfect combustion of the gases
generated by the consumption of fuel, and to
presentalarge extent of heating-surface with-
out subjecting any part of it, when working
properly, to a very intense heat, to guard
against explosions of the boiler, to gain more
compactness and strength in structure, and
to diminish the necessary weight of metal and
quantity of water. The results claimed for

these improvements are, economy in amount

of fuel and in expense of construction, safety
from explosions, increased strength and du-
rability, and adaptedness for the use of coalor
wood to propel engines on railroads, and for
all other purposes.

T'o enable others skilled in the art to make
and use my invention,I will proceed to de-
-scribe its construction and operation.

The outer shell of the boiler consists of a

vertical eylinder A, within which is a smaller

cylinder B, of nearly the same height. The
shell A and the cylinder B are united at the
bottom and near the top by two annularplates
a and b, to which are fitted the ends of a se-
ries of tubes C C, which are placed at equal
distances in the annular space D. The c¢yl-
inder B terminatesatthe upperendin a dome
K, and the cap of the shell A consists of a
dome [, which is less concave than K and
meets i1t near the center.

Within the ecylinder B is a shorter and
smaller eylinder E, whose upper end is united

inder I3 some distance fromits top, and whose
lower end does not extend quite to the bottom
of B aforesaid. Within the cylinder K 1s
another cylinder G, still smaller, united to E
at the bottom and tel minating in a dome H
at-the top.

I 1s a circular base or Eoundatlon upon
which rests the cylinders A and I3, and ‘which
forms the ash-pit and fire-place and Supports
the fire-grate J, which 1s of circular form, and
lies directly below the cylinders E G.

Around the top of the fire-place and below
the annular plate is a circular flue M, which

is connected by the tubes C C with the flue

N between the domes K and L. ~

The base I may be made of cast-iron, cast
in one or more pieces, or may be made of
metal plales with a water bottom to be con- -
nected by a pipe or pipes to the Shell A.

0O O aretwocoilsof pipe within the smallest
cylinder @&, whose lower eads communicate
with the 10% est part of the outer cylinders A -

and B, and whose upperendsrise through the

dome H and empty their contents Into the
steam-chamber.

The space D between the shell A and the
eylinder B, and the space d between the cyl-
inders K and G not. occupied by the pipes C
C are “ water-jackets,” and the lower ends ot
these watel-gaoke’rs are connected by a com-
mon blow-off pipe U.

¢ ¢ are holes, forming communications be-
tween the inner and outer water-jackets,and,
together with the pipe or pipes U unite the
two water-jackets at top and bottom, having
the effect to keep the water in them level.

R R is a coil of pipe inside of the outer
water-jacket and entering it at the lower end,
which may be used to dry "the steam or o gen-
erate steam. Y hen used for the former pur-
pose, the steam is conducted from the steam-
chamber KK through the pipe S into the coll R
and carried out forusebyapipel. Thesteam
may be slightly moistened, if desired, by a
small quantity of water, admitted through a
small pipe ¢ from the lower part of the out-
side water-jacket to the pipe S. When the
outside coil R is used to generate steam, the
pipe S is dispensed with and the upper end
of the coil R is carried through the dome H,
and its contents are emptied, like those of the

by a hollow frustum of a cone I, withtheecyl- | inner coils, into the steam-chamber by con
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SRR R R - nections'not shown in the drawings. There | cireular flue M, from whence they é‘q’e&pef o 5 SRS
oo may be one or more coils within _&I@ld outside | through the tubes C C into the ecireular flue @ '
______________ ~of the inner water-jackets, asmay be desired, | N, whlch iIsin immediate communieation with
SRR RN R R “and they may be connected at the bottom with | éthe' chimney P.  The steam generated from. ==
R Blthel or both orother water-jackets.: There | all these hea,tmﬁ'-surfaees rises into thedome -+
SEREE R R R R, ‘may be one or more water-jackets within the | or steam-chamber K, from whence itistaken - -
_____ ‘outer water-jacket either with or without ac- | off in @Uhe:pipememm anyother partof the -
iitiiiibiriiiniin compan ing coils, or inner water-jackets may | steam-chamber. . It will be observed that a =
.. Dbeentirely dl%Den‘%ed with in 'theapphca,tlon% - very large heating-surface is presented and ‘= =
. of this principle. The water is contained in | is mvet‘ed bya smallquantlty of water,which, = ' =
... ... the water-jackets, coils, and steam-chamber, | consequently,is quickly converted into steam, EEEREE RS
EEEEE R R SEREE and in the water bottom w h‘en 'u%e'd 'fm ‘thd;t? ~but, although the heating - surface is very =
. PWP%G .............. nsthmlycoveled theboﬂermaybeworkedmth.;:;.:;-:.
oo The fmms of t'he wat:e-r ]ackets, emh &ndé perfect S&fetv with ‘the smallest quantity of = -
oriEpiigriiiliipiiiniian ;,then connections with each other and with the | water. It isintended to be kept fullwiththe
01 steam-chamber have the effect to preserve a | exception of the dome K, which will afford = =
oo water-level in the several water-jackets, but | sufficient steam-room, and 'therefore itis al-
..o notin the coils for generating steam. ' The | most impossible that the level could be re-
ooootoioirioonooo o action of the heat upon the: h{)at ng-surfaces.| duced by aceident in the: watet-mc}{'ets' t{) TR
. Dbas the effect of drawing the wzxter from the | such a degree as to be dangerouns. . . ¢+ SRR
oo water-jackets into the (301158, and of driving it| - \'The form of - the boiler is well. ada;pt?edm SREEREEEE
i ooowith: foree up tflno'urfh them and  into: thei 5 Wlthstandpmssﬁme w:thout the md of blacesz RS TS
e iiiiiuiiirriiiiian steam - chamber  in a -c-onstanﬂy running | or Stays.
.. stream or streams,so that the pipes are kept: o What L E]f&lm. as my. nwentlon and deswei EEERRREES
o oiollwhile there is any water in the water- | .to secure by Letters Patent, T R
SRR RN RN ';]a,ckets,and the water is kept eonstautly mov-{ 1. A boiler composed of an'eiteiml Wat?el?-: AEREEERES
o oooang through the coils into: the steam-chamber | Jia,eket' D of eylindrical or other form, with a1
SRR R andfmm the steam-chamber down th i‘Oﬂﬁ"h 1 steam-chamber at the‘mp, and with 0.1 with-
... . the wa,t;er-gacketsaﬂ*a,m'mto thecoils: Inecase | out one or more: inner water-jackets d, con- 1
. the water becomes low.in the water-jackets | nected with the outer water-jackets, slibstan; REREREREEE
. thewater that is foreed through the coilsinto | tially as described, when either water-jacket =
..o the steam-chamber has the. effect to: keep the | contains one or: mor!e; vertical coils of steam- @ 1
. surfaces always moist, thereby obviating dan- pipe O O,whose lower ends connect withone 1+
... . gerfromexplosion and preventmw the plates | of the water—-,]d,ckets and 'whose upper iends - i
.. fromburning, = . idischarge into the steam-chamber, substan-°
::é;:;é:s:és:;iséréz:éieé;éz--The-hmtmmsurfacesof the boﬂercamlstz:tmliyassetfmth-'-i-i-i-é-i-:----%f-'-'-':': SRR
oo ooof the C}"hnders G and E, the greater part of | - 2. Drying the steam by passing it through =
o covoioooioooooo0othe eyhinder B, the cml-s,-the- d—omes HandK, | a coil within or between the watei-,]‘wkets S
the cone I, and the tubes C C. Gases escap- | substantially as set forth.
ing from the 1gnited fuel rise into the eylin-
der G and between the cylinders B and E, - BENJAMIN IRVING.
where they are consumed and made to heat Witnesses:
the coils and other surfaces. The products S. H. WALES,
of combustion descend and pass off into the !l K1.. POLHAMUS.
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