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| STEAM.-HEATING APPARATUS.

o Spe’ﬁiﬁéatioﬂ of Lietters Patent No. 21,185, datéd August 17, 1858.

To all w]zom it mag/. concern.: U
‘Be it known that T, FDNRY G BULKLEY,

of Kalamazoo, in the eounty of Kalamazoo |
and State of V_[mhwen have invented a new .
and useful Impr ovement in Heating Air for
Warming Houses or other Buildings or
Apartments and I do hereby deela,re that

- the followmo 1s a full, clear, and exact de-

10

seription of the same, reference being had to
the accompanying dI“LWlIl‘J’S formmg p"t]f't |

ot this specification.
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- My invention consists in heatmﬂ 21T for_-
© warming houses, buildings or apartmente by

- causing It to paee through pipes or passages,
or ch‘lmbers which are wholly or partly:
- surrounded by, or which wholly or |
surround a chamber containing superheated

The ad-

steam of a very limited pressure.
vantage to be derived from this System of

heatmﬂ air over that of causing 1t to pass
over Surf'wes heated by direct exposure to

" the fire and. heated preducts of combustion

N ~consists. in the impossibility of heating the |

~ pipes or passages to such a degree as to
25

effect any deoxigenation of the air or as to

~ bein any dfmcrer of setting on ﬁre the buld-

40

~ the said casing with air passages. C c’, ¢,
-y G2 CF between its top and 51des and the

.55

- Ing or prfLrtment 1n wmeh 1t .1s used, both
'of which effects often result from the last

o - mentioned method of heating, and the ad-
80

vantage over heating by ordinary steam is,

- that the heating surfaces can be more hlghly"
~ heated without dangerous pressure upon
them and hence a less amount of surface 1S

“required. . o
- Figure 1, 1n the dccompqnymg drawmﬂ*_

1S a c:entral vertleal section of an air heetmcr

furnace eonetructed according to my inven-

tion. TlO‘ 2,18 a horlzontal section taken

nearly 1n. the plane indicated by the line

v, #, in Fig. 1. Tig. 3, is a vertical section

| t right anﬂ‘les to Flo' 1 in the plane indi- |
| mted

0y the line Y, Y, 1N I‘:w's 1 and 2. I‘1g
4, is a vertical section pmrellel with Fig. 1,

._4' in or nearly in. the planes 111dlcated by the
49 o |

line Z, Z, in Fig.

| Sumlar letters ef reference indicate corre-_.

sponding parts in the several figures.

A, is the casing of the furnace whlch'may"
~ be of cast or wrought iron or of brlckwork
but 1s represented as of brickwork.

B, 1s the steem chqmber arranved W1th1n

top and sides of the casing A. The bottom

of thlS eh‘tmber s represented as bemcr‘ﬁ_

the furnace.

partly

closed by lestmo on the founda:d;mn D of'

F

E, re box arrqncred W:Lthm the

18 the

lower part of the steam elmmber B, and
provided with an upright smoke plpe or
which connects with a horizontal

ﬁue J

steam chamber.

60

pipe ()r that extends threugh the rear of the
-casing A to the chimney. The fire box has
alsoa r number of upright pipes I, I, leading
'fmm its crown into a box H, from Whlch__
a pipe K, descends to the hollzont-ﬂ pipe G,
‘the said’ pipes and box bemn all within the o
The pipe- I‘ is fitted with

- damper J, by which it ean be opened to
make a d1rect draft from ' the fire box
through F, G, to the chimney, when the fire .

65

70

1s first hnhted in the fire. bo‘{ or closed to
compel the gaseous products of combustion

to pass thr(}uo’h the
pipe K, all of which as well as the pipe G,

pipes I, T, box H, and

eonstltute radiators to heet the rntenor of o

the steam chamber B. o
L, 1s an open pan 'whleh recelves the water

from which the steami employed is gener-

| ated, said pan resting on the top of the fire
box between the pipes I, I, and sliding like
‘a drawer through the plate a, a, ‘Wthh con-
stitutes part of the front of the steam cham-

ber B, and also eonstltutes the front of the
fire bm{ and which is left uneevered by the

casing A. The pan L, when in place pro-

a, a, as shown at b, Fig. 1 to permit water

1 to be poured into it whenever required, but

the escape of steam in large quantities 90

‘through b, 1s prevented S0 10110 as a very

80

Jects a little way thretw'h the front plate

little water remains in the pan, by a plate ¢,
which extends all across the pan and nearly o
to the bottom thereof and some distance

above the top thereof, where it forms a con-
tinuation of a flange d which extends around

95

the exterior of the Sldes and bottom of the .

pan, and fits closely up to the plate @, a. _
~ R,is a pipe, opening from the Steem cham-
| ber into the box H, which as the said box

communicates with the atmosphere prevents

any considerable pressure of steam in the
steam chamber B. .

M, M, are air hefltmg plpes e‘xtendmo*' '
. rlo‘ht throucrh the steam chamber from front

to baclr in 1nelmed positions.

100

105

- N, N, are air heating pipes Wlth elbows,
extendmb from the rear passage C, to the

upper passage C3. The rear air pessage C,

18 separeted from the u_‘pper passqge C?, by _

'110.'.- . )
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‘heated and the water in the

the top of the inclined back side of the steam
chamber ‘coming in contact with the rear
wall of the casing A ; and the side passages

o (?, are separated from the top passage C2,

by flanges ¢, g, on the steam chamber and
from the front passages C’, C’, by flanges
7, 7, on the steam chamber. -

- P, 1s an inlet passage for the admission of

tresh air to be heated, provided with a regu-
lating valve Q. - - -

O, O, are outlet apertures for the escape of
the heated air to the place to be warmed.
- The operation of the apparatus is as fol-
lows. Ifire having been made in the fire
box, and the damper closed, smoke and other
volatile products of combustion take the
course indicated by black arrows in Fig. 1,
and radiators I, H, K, G, become highly
pan L, is con-
verted 1nto steam, which fills the chamber B,
and 1s therein superheated by reason of the

- very large amount of exposed radiating sur-

tace heated by the fire and gaseous or vola-
tile products of combustion, while any con-
siderable degree of pressure in the said

chamber 1s prevented by the escape pipe R.

It 1s desirable however that the pressure in

30
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the said chamber should very slightly ex-
ceed that of the atmosphere in order that
all parts of the chamber may be kept well
filled with steam so as to cause all the air
heating passages to be well and uniformly
heated. The cold air entering at P, passes
into the passage C, into contact with the
heated surface of the rear of the steam
chamber. Irom this passage some passes
through the heating pipes M, M, and thence
into the two passages C’, C’/, and from
thence over the heated surface of the front

21,185

of the chamber B, into the passage C53,
which may be termed the disturbing cham-

chamber and escapes from thence through
holes m, m, in the flanges ¢, ¢, into the dis-
tributing chamber C3, and the rest passes di-

rectly through the heating pipes N, N, into

the said chamber C2, in which it will be un-
derstood all the air 1s collected for distribu-
tion by the passages O, O. The chamber
(3, 1s a heating chamber as well as a dis-
tributing chamber its bottom being the

‘heated crown sheet of the steam chamber.

- I will remark that though in the appa-
ratus described the alr heating passages and
chambers are partly surrounded by and
partly surround the superheated steam cham-
ber, 1t.1s obvious the former may be entirely
surrounded by, or entirely surround the lat-
ter, without changing the principle of opera-
tion. _

I do not confine myself to any particular
construction of the furnace or apparatus em-
ployed in carrying out my invention, but

What I claim as new and desire to secure
by Letters Patent, is, -

- The surrounding of the air passages by a
steam atmosphere to which heat is applied
after the steam is generated, for the pur-
pose of increasing the temperature of the
steam without high pressure, for making a

rapid safe, economical and wholesome heat

substantially as specified. '

HENRY G. BULKLEY.

Witnesses:
A. Raxson,

Davip A. McNarr.
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ber, while some passes through the side pas-
sages (C?, C?, and over the heated side of the
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