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Application filed June 22, 1892, Renewed January 9, 1894, Serial No. 496,325, (No model)

To all whomny it may concern:

Be it known that I, JOHN GRAVES, a citizen
of the United States, and a resident of Brook-
lyn, in the county of Kings and Stateof New
York, have invented certain new and useful
Improvements in Portable Heaters, of which
the following is a specification.

My invention relates to portable hydro car-
bon heaters, and the purpose of theimprove-
ment is to produce a simple, cheap and ef-
fective steam heater.

_The heater consists essentially of the com-
bination with a suitable burner of astructure
eombining in one both radiator and boiler,
the boiler being formed in or on theradiator
base, and counecting with theradiatorloops,
and this base isformed externally with down-
wardly and outwardly flaring wings, which
confine the flame and products of combustion
laterally buf permit them to extend longi-
tudinally under the radiator base.

My invention .also relates to the defails of
the construction of the radiator-boiler.

Referring to the drawings which accom-
pany the specification to aid the description,
Figure 1 is a side elevation, partly broken

away, of the combined radiator boiler and the

burner. Fig. 2 is an elevation of a loop of
the radiator-boiler omitting the burner. Fig.
3 is a vertical section on the line X—X of
Fgg. 1, but showing the burner in elevation.
Fig. 4 is a section of the burner on the line
Y—Y of Fig. 3. Tig. 5 is a detail on smaller
seale of two loops of the radiator-boiler show-
ing the throughway in the base and the
method of joining sections. Fig. 6 is an ele-
vation of a modification of the boiler-radiator
with water pipes in the bottom, the wingsbe-
ing broken away. Figs.7 and 8 are views of
the bottom of the radiator-boiler, with one
or more pipes respectively. Fig. 9 is a de-
tail of the burner with a water-pan beneath.

My radiator-boiler, A, is preferably com-
posed of a plurality of similarloops, 4, a, each
of which is formed integral with a section, b,
of the boiler. The boiler, b, is in fact, the
modified radiator base, and is cast integral
with the loops, a, and with heads, d, d, facing
lengthwise of the radiator base, which heads,

so d, d, are centrally perforated with threaded

holes for the nipples, e, which unite the adja-
cent loops of the complete radiator-boiler.
As many loops are taken as desired, and
united by said nipples, e. Then screw plags,
7,7, are threaded into the outer heads of the
end loops, one of said plugs having threaded
into it the filler, f/, which is capped in the
ordinary manner, and rises about to the top
of the base, b. Now said boiler sections, b,
b, each have integrally cast on each side,
external downwardly and outwardly flaring
rectangular wings, g, g, which, when the sec-
tions are put together form an inverted
trough, as seen in Figs. 2 and 3, and each of
these said wings, g, has in its edge near its
junction with the said boiler sections a
through and through semi-cirenlar hole, 7,
which form when the sections are pub to-
gether, a row of round holes, along each side
of the radiator boiler, as seen in Fig. 1, for
the escape of part of the heated air, which
rises in the narrow interval between adjacent
loops of the radiator. The end sections have
legs, J, 4, cast on them, also handles, %, %, to
aid in carrying the apparatus about, and on
one of said end sections will be the air valve,
I, in the usual manner. Said boiler sections,
b, b, are preferably each a little coneave on
the under side, as shown in Fig. 3, and pro-
vided with corrngations, m,inside and out to
inerease the heatabsorbing surface, and form
water-pockets, m’, in intimate contact with
the burner lame. Under said boiler sections,
and either near the middle length of the com-
plete radiator-boiler, ornearoné ond is placed
the burner, P, I prefer to use a burner of the
form shown in the drawings, and which con-
sists of a hollow base, p, forming the mixing
chamber preferably of oval plan, and having

a plane upper edge, g, and communicating ¢

with a supply pipe, 7, in which is an airinlet,
7', at right angles to the said pipe, », and
preferably bell mouth as shown. Said pipe,

r, has a serew thread in the end, through
whieh is threaded the gas nozzle, s, of the gas
supply pipe, t, and the said nozzle, s, pro-
jeets just across the aforesaid air inlet, 7'
On said burner base, p, fits a hollow cap, u,
having a corrugated edge whereby are formed
numerous openings, /, communicating with
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the space within the base, p, and said eap, u,
is held in place on the base, p, by the bolt, v.
Said burner is adjustable with respect to dis-
tance below the boiler-sections, by having
lock nuts, ¥/, ¥/, on the pipe, £, which lock said
pipe at any height in the slot w’, formed in
the cross bar w, which connects the legs of
the apparatus.-

In place of casting the radiator boiler in
sections, as before desecribed, I might form it
in one piece, without departing from my in-
vention, which is in this respect essentially a
combined radiator-boiler with the wings as
hereinbefore explained. : I also find it desir-
able to hinge doors, «, « on the sides of the
base, to conceal the burner and protect it
from drafts of air, and I can greatly increase
the heating efficiency of the apparatus by
placing over the radiator the hood, ¥, which
is in effect an inverted trough depending well
down the sides of loops but open at the ends.

The whole operates as follows: The boiler
being filled with water through the filler, f,
and gas being.turned on the burner and ig-
nited, air entering to mix with the gasthrough
the inlet, +/; the flames surround the cap, «a,
and impinge on the middle part of the cor-
rugated boiler bottom, and, being confined
laterally by the wings, g, g; are compelled to
spread:longitudinally under the bottom of the
boilerstoward the ends of the whole structure.
At the same time some of the highly heated
air escapes through the holes, 7, /2, and heats
the loops of the radiator. ' Steam is therafore
formed in the boiler sections and superheated
in the loops, while condensation taking place
at the surface of the loops, the condensed
water trickles down the loops into the boil-
ers, thus maintaining the cireulation.

The radiator-boiler shown in Figs. 6, 7, and
8 is the same as hereinbefore described, with
the addition of the pipe or pipes, #, z, which
are extended lengthwise under the radiator
base, with elbows and nipplesthat are tapped
up into the base as seen in Fig. 6. The pipe
(or the pipes) is preferably bent to and fro
laterally as seenin Figs.7and 8. Theburner

is composed of a long chamber, 1, cast with
burner holes, 2, 2, in the top, and forming a
mixing chamber. Perpendiculariy connected
therewith is the bell-mouth air inlet, 3, into
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which enters-the nozzle, 4, as shown, and con-

‘nected with the gas pipe, 5. 1 prefertoturn

the bell-mouth: air inlet, down and :suspend
below in any manner the water-pan, 6, the
said water-pan, 6, not being filled ‘quite up
to the bell mouth. The burner may be sup-
ported in: a cross. bar between the radiator
legs in the same’' manner ‘as heinbefore de-
scribed.

Now, having described my improvement, T
claim as my invention—

1. A hydro carbon heater consisting of a
boiler and aradiatorin one structure and of
wings projecting from the boiler and forming
an inverted trough’ with open ends, substan-
tially as and for the purpose described.

2..Thecombinationin a hydro-carbon heater
of a radiator and boilerinone structurewith-
out independent circnlating system, wingson
said boiler forming an inverted trough opén
at the ends, eorrugations onthe bottomof the
boiler parallsl with said wings, and a burner
betweensaidwings,substantiallyasdescribed.

3..A hydro-carbon-heater consisting of a
radiator.and boiler in one structure, and of
wings projecting from said boiler and forming
an inverted trough; openings in said wings
for the escape of products of combustion, and
a burner between said wings, substantially as
deseribed.

4. The combinationin hydro-earbon heaters,
of aradiator and boiler in onestruecture, wings
projecting from said boiler and: forming an
inverted trough open at the ‘ends; and pipes
between said wings lengthwise of said boiler
and eonnected with said boiler, snbstantially
as and for the purpose deseribed.

5.:In hydro earbon heaters, the combina-
tion with the radiatorof ahood let down over
the top of the radiator and inclosing said ra-
diator on both thelongsides thereof, and said
hood being open at the ends, substantially as
and for the purpose described.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 11th day of June,

1892.
JOHN GRAYVES.
Witnesses:
ALVAN F. SERVIN,
Louis M. FULTON.
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