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To all whoms it 1 J cancern

Be it known that we, LEWIS W, LEEDS and_

R. MORRIS SMITH, of Philadelphia, in the
eounty of Phﬂade]phm and State of Pennsyl-
vania, have invented a new and useful Im-
pr ovemen’f in Hydraulic Heaters for War ming
Buildings; and we do hercby declare that Lhe

fullowmg 1<_3 a full, clear, and exact deseription

of the construction and mode of operation of

the same, reference being had to the accom-

panying drawings, makmﬂ* a part of this
specification, of which— |

Figure 1 is an 1somet11m1 view; Kig: :&
_long‘ltudma,l and Fig. 3 a top view. _.

The nature of the invention consists in so
constructing a port._-tble hydraulic heater or
furnace for warming buildings that it shall
In 1tself possess an immense radlatmﬂ-surface
in contact with the air clreulatlng in the
chamber in which the heater is placed by

means of the arrangement of the alr-tubes in

the body of the heater or stove, and at the
same time be entirely free from the injurious
effects of hwhly-heated metallie surfaces on
the vitality of the air.

We are aware that the emplowuent of hot

water has been tued but in no instance has
the employmenb of 80 large a surface of radi-

ation been secured in the stove or heater
as in the invention now presented; and it will

be noticed that by the air-tubes upon the sides |

of the fire-chamber in connection with the

- water-walls thereof great advantage must re-
- sult, as the water most dir ectly heated has

nnmedlate means offered in L]mxe side tiubes
of parting with its heat.

The most common ﬂlld-l’l“(}lllelli of heatmn.

by hot water is either by conveying the heated
water to the portion of the building by pipes
or by incasing those pipes or tubes (ﬁlled with
hot water) in a separate air-chamber; but in
both these plans difficulties arise twm eXx-

‘pansion and contraction, or other causes, creat-
ing leaks. Besides the expense is 010at1y in -

eleased and the efficiency of the apparatus

| nnpaued on account of long circuits of hot
- water parting with its- heat near the boiler,

all of which are avoided in our method of

‘placing the heater or furnace itself in a cham-

ber or small room where the air may be heated
with great economy without the slightest dan-

gerof being burned or vitiated, and afterward

g Pl s

by sulmble p]pes this heated air be dlstmb -

“uted over the building. From the manner of

placing the coals or other fuel in a erib or
cradle it gives the advantage of freely trans-

‘mitting: ﬂle heat of the mass of fuel by 1 radia-

tion from the sides of the erib, which, imping-
ing directly on the side w aiel W a,lls of the.
hemel profitably avoid the immediate con-
tact of the metal of the heater with the fuel.

I would further add that from there being a

limited circulation of the water it becomes, as
it were, a mass heated to the highest tempem—
ture below that of steam, which is freely trans-

‘mitted to all parts of the containing-vessel;

also from the quantity of water in thlb appa-
ratus being materially 1educed there is mnot

the shﬂ*htest difficultyin bringing the furnace
into actmn and even should there be neglect
“of Supplylnﬂ fuel for a time, still the heated
mass of water and metal would continue its

function of heatmﬂ the 011 culating air in the

pipes.
To enable othel% shﬂlgd 1n the art to con-

struct our heatm We W ill pr oeeed to deseribe

1t, as follows:
Tn the several ﬁﬂ*ules,, A represents the
heater or fmnaee being of a pmallelmmm ;

‘_flﬂ"lllO

B is the fire or grate chamber, in whmh 1S
suspended by-sultable flanges the fuel-crib
C, which, for convenience of repair, 1S remov-
able. This cerib is open at the top, the sides
and bottom consisting of rods of iron, forming
the support for the foel. | |

D is the ash-pit; E E E, w aten-—space ex-
tendmg around all the 111130& ﬁ](} ehmnbe]
and smoke-pipe D.

‘F F I are various air-pipes at the rear of
B, and from their form have lar ge radial sur-

faces. They are open at the top and bottom

of the heater. _
F” E’ are pipes or tubes like the others, but

placed near theé inside wall of the fire-chamber.

G 18 a pipe forming an escape for the steam
from the heater A mto the condenser and ra-

diator combined, I, placed at the rear of A.

This radiator H is also furnished with air-
pipes I 1, a s satety-valve, K, and descending
water - pipe eommumc&tmﬂ with the ]owm
part of the water-space in A.

M 1s the cold-water-supply tank furnished
with a float to 1eﬂ*ulate the water - supply,



which necessarily is smiall, as the condensed

steam being again returned the supply to the:

heater is kept up with little loss thereof.

 In the construction of the exterior chamber

or in the conveyance of the heated air there-
from there is no peculiarity, and the opera-
tion of this heater or furnace will be under-
stood, as the cold air 1s received at the lower
portion of the heater, and, passing up and

through the numerous air-tubes I If I¥ It 77
I I and around the sides of the furnace, 1t 18

heated to the degree of boiling water, or 212°,
and istead of bel ngscorched,asin otherplans,
is preserved unvitiated by that cause, and,
from its not assuming a degree of heatabove

boiling, the moisture thereof is preserved and.

dryness avolded—so common to other fur-
naces. We need but advert to the greater se-
curity against fire, as all parts of the heated
nietal bemn in contact with water the risk is
lessened.

In addition to the furnace or heater as'e(m--
structed we have found that by suspending

~circeulation and ef

s | _. | | - 10,9@2 |

&heets of iron in these varions tubes there 18

“a great inerease of the heating property from
| lllCFeaSGd metallic surface thus Ol)mmod and

Lho deflection thus produced. -
Taving described our improved heatin g ap-

paratus, Wwhat we claim as our imvention in

the construction of heater orstove, and desire

to secure by Letters Patent, is—

. The arrangement of air-tubes If It I¢" B’

forming a perforated chest, A, containing the

-water to be heated, in connection with the

fire-chamber B therein, thus making a com-
pact portable hot-water apparatus “of short
icient action at a greatly-re-
duced cost, in the manner set forth.. -

In testimony whereof we have hereunto
signed ournames before two subsceribing wit-

nesses.

LEWIS W. LEEDS.
R. MORRIS SMITH.
Witncesses: .
CHARLES D. I‘m:mm\"r
SAMUEL \WERBB.
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