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. To all whom it ma J concern:

Be it known that I, ELras H. THOMPSON a
citizen of the United States, residing. at New-
“ark, in the county of Alameda and State of

5 Callforma have invented certain newand use-
ful Improvements in Steam-Generators; and

T do hereby declare that the following is A full,
clear, and exact deseription of mysaid inven-

tion, reference being had to the dmwmcrs that
[0 form a part of this speemcatlon |

My invention relates to lmpwvements in-

- steam-generators or boilers in whieh liquid
| fuel—such as petreleum or gas—is burned;
~and it consists in certain improved construc-
1z tion of boiler or generator, consisting of an
annular water-chamber with a tubular fire-

flué extending through it from end to end,and |
water-tubes arranged in and around the ﬁ1e | the boiler and eonneeted in the usual manner.
Hue, as hereinafter fully described; also, in the

! :20 comblnatlon,mth each generator, of an mclos :

- ing-case with spaces and partitions for carry-
ing and directing the heated air and gases

~ from the end of the fire-flue in a circuitous

~ manner around the outside of the generator,
2¢ as hereinafter deseribed.

The nature of these improv ements and the'

mannper in which I construet and carry out

the same to produce a steam- boiler for burn-
- ing liquid fuel or gas are explained in the fol-

~ 30 lowing description, the accompanying draw-
~ ings being referred to by figures and letters.
| Figure 1isa side elevation partly in longi-
tudinal section. Flg 218 a cross-section at
‘x z, Fig."1. Fig. 83 is a cross-section at y v,

' _ 35 Fig. 1. Fig. 4 18 a c€ross- .section thmugh a\

boiler constructed according o my mventleu
with three fire-flues.

I form the body A of my. 1mp1m ed boiler
with an inner shell, A%, and an outer shell,

N 10 A**, united at both ends by a double head |

BX B” with a tubular opening and passage,

the part whereof which lies between theshells.|
ing thr ough the Weter space, with water- tubes -

B* and B** being inclosed by a thimble, B,
there being also a pipe or connection, B, con-
45 necting the casting I with the thimble B. The
outer shell is secured to the head B~ and the
inner shell to.the head B**. This construe-
‘tion produces an annular water-chamber, C,
surrounding a tubular fire-flue, D, w_shlch ex-

for circulation of heat and flamesaround them. 5 5

‘inject and throw a flame thlengh the fire-flue

from end to end ef the boiler.
petroleum-burner is used for the purpose mth

8Space.

tends through beth ends of the bmle1 V\Tlthm 50;;5@'}-:;??
this fire-space are water-tubes E E, alranged N
in a circle for the full length, with the ends of
the tubes setting through the heads or flanges
B**, and with fire-spaces between the tubes

At one end of the flue D, duectly in front ef
the opening in one head, is placed a petro-
leum-burner of suitable cmpaclty and power te

Aoy sutable 6

connection of a petrolenm-ta nk and a steam
jet supplled from the boiler. Such connec-

tion is clearly shown in F]ﬂ‘ 1 of the dmw----
ings. - |

- A steam- drum G is placed on the top of

with the steam and water space, the necessar y

‘steam- -gages and- safety-valve bemg premded

on this part. T inclose these parts in a cast- 70
iron casting, I, that surrounds them on all b
sides, bub leaves spacebetween its inside walls
and the outer surfaces of the boilerand drum.
This space is divided into passages K K by
longitudinal partitions L L, that terminate at 7 3

‘alternate ends just short of the head or end of

the casing, as shown at W, Fig. 1, so that one
passage communicates Wlth the et,her, and the
whole space forms a circuitous passage from.

the discharge end of the fire- 5paee up to the 89

outlet J at thetop of the casing.  The Objer of
this casing is to utilize what heab and gases are
discharged at the rear end of the bmler fire-
space by carrying them ar ound the outside of
the generator, back and forth, before passing 8 5
into the chmme_y It will be ebkue that these
passages can be formed also in a br ick- werk
setting, where such casing may be 1)1 efem ed -
instead of the cast-iron case I. S
~ In Fig. 4 I have illustrated as a modlﬁca 90-;jéf;j.=_~.}??;;-§'§
tion a b011e1 having three fire-gpaces extend- - -

in each. The construction is the same as that -

shown in Fig. o Wlth reepecb to ea(,h ﬁre

| 9 5 ;;

L am aware thab generatms havebeen formed
in which a grate is used with the double shells.
and double heads, end Watel tubes connecbmg
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the spaces at. the ends arranged over the fire,
and I do not claim such, a8 my invention pos-
sesses the advantage of utilizing the entire
amount of heat generated, and has no waste |
spaces and no unheated p’lI‘tS in which it is
difficult to heat the water. "

Having thus fully described my mventmn,
what I claim, and desire to secure by Letters |
Patent, 18—

1. Ina steam-generator, the,eombmation of
an outer shell, A**, and an inner shell, A%,
the heads B* and B**, extending inward past
the shell A%, all ar ound at each end thereof,
and having the thimbles B, connecting the
sald heads, substantially as described, and the
water-tubes I, placed in a circle all around

the fire-flue and communicating at each end
with the water-chamber between the shells A”

I

AX*, as and for the purpose set forth.

381,941

2. In a steam-generator, the combination,
with a ecylindrical fire - flue contracted all

around at both ends, a water-chamber sur-

rounding said fire-flue on the sides and over a
portion of the ends, and thimbles connecting
the walls of the ends, of a series of water-
tubes extending longitudinally through the

said fire-flue-on all sides thereof and commu-

nicating with the water-chamber at the ends,
substantially as and for the purpose sef forth.

In testimony that I claim the foregoing I
have hereunto set my hand and seal.

ELIAS H. THOMPSON. [L.s.]

Witnesses:
C. W. M. SMITH,
CHAS. E. KELLY.
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