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~ ALONZO W. CRAM, OF LITCHFIELD, ILLIN OIS,

IMPROVEMENT IN STEAM-BOILER FURNACES.

Speciﬁca,tiﬂn forming part of Letters Patent No. 134,465, dated December 31; 1372,

To all whom it may concern:

Be it known that I, ALoNzo W. CRAM, of
Litchfield, in the county of Montgomery and
State of lllinois, have invented certain new
and useful Improvements in Boiler-Kurnaces,
of which the following is a full, clear, and ex-
act description, reference being had to the ac-
companying drawing and the letters of reter-

ence marked thereon making part of this spec-
ification, in which-— |

Figure 1 is a top view, and Tig. 2 is a ver-
tical sectional view.

The nature of my invention consists in ar-
ranging within the fuel-chamber of a steam-
boiler or other furnace, and in c¢lose proximity
~ to the walls of the same, a perforated pipe
graduated so as to be largest at its air-recelv-
ing point, and of such dimensions as to sur-

~ round, or nearly so, the entire interior surface

of the furnace, said pipe to be inserted and
secured above the grate-bars. My invention
also consistsin connecting this perforated pipe
with the air-supply pipe in such a manner that
the air which is designed to discharge through
and around the burning fuel shall be heated

as it is being fed or supplied to the distribut- |

ing-pipe. _

1 am well aware that perforated pipes have
heretofore been used in connection with steam-
boilers and other furnaces, and which aimed
 to attain the results accomplished by my in-
vention; but the defect in all these former de-
vices and arrangements has.resulted from one
of two causes: The perforated pipe was 1ntro-
duced below the grate-bars, and the air dis-
charged chiefly served to aid the draft, and did
not so intermingle with the gases generated
within the fire-chamber and the particles of
unburned fuel as to insure their consumption,
and, consequently,instead of securing and util-
izing for the furnace their immense heating
properties simply by increasing the draft, as
they did, aided to drive them off; and when
the perforated pipes were used, and were not
secured under the grate-bars, they were inva-
riably so arranged that the air which they are
designed to sapply is discharged in & cold vol-
ume and at a given section of the furnace.
Thus discharging a volume of cold air at a
given point fails to do what it is designed to
accomplish; being heavy, it does not rise

| through the mass of fuel and so commingle

with the gases and small particles of light and
floating fuel as to insure their perfect consump-

tion, but on the contrary the coldness of the

air serves rather to deaden the fire and retard
the heat than to accelerate and intensify the
same. | o

With my improvement, by an exceedingly
simple arrangement, as practical experiment

has fully attested, both of the classes of difii-

culties above referred to are entirely remedied.
The air I introduce is not discharged at a given
point or section, but is distributed equally
through and around the burning fuel, thus in-
suring the permeation of the entire mass, and,

being superheated in its passage to the distrib-

uting-pipe, does not, when poured in, deaden
the fire, but readily rises through the same to
the gases, and so intermingles with the same
as to insure their consumption, and thus avoid-
ing all waste, and securing from the smallest
amount of fuel the most intense and greatest
degree of heat; and this resultis accomplished
without the great and uniform draft heretofore
deemed indispensable.

The construction and operation of my in-
vention are as follows: A is a steam-boiler or
other furnace, and may be of any desired form.
B B are the grate-bars, and are of any ordinary
ordesired pattern. Cisagraduatedpipe,(being
the largest where it first receives the supply of
air,) which is constructed of metal or other suit-

“able material, and is introduced within the tur-

nace A, close to the walls of the same, and run-
ning nearly orentirely around the whole fire-sur-
face thereof. ThispipeCisprovided withnume-
rous perforations, and which are made at regu-
lar intervals throughout its entire length. D 1s
a superheating air-pipe, and is arranged in the
furnace, and connected with the pipe C, as

shown in Fig. 2, and by reference to which 1t
| will be clearly seen that the cold fresh air 1S

supplied to the pipe at one section of the fur-
nace—the front, for instance—and is fed to the
pipe C for distribution at the rear or opposite
side wall, thus causing the air, after being re-
ceived, to be heated in its passage through
the pipe D, and before entering for distribu-
tion the pipe C. Fresh air isreceived through
the nozzle d, and may be driven therein, if de-
sired, by a siphon or any other suitable means.




When the siphon is used a certain degree of
steam mixes and is distributed with the heated
air.

Irom the foregoing full and detailed descrip-
tion the operation of my improvement as well
as 1ts great advantages will be readily under-
stood. The airis driven into the nozzle d, and
1s superheated in its passage through the pipe
D, and 1s caused to circulate throughou_t the
pipe(,and through the perforations it is in uni-

~form quantities distributed in and around the

entire mass of burning fuel; and being heated
before.being dlschftrﬁed 1t 1s sufficiently light
to ascend, and to so mtel mingle with the gases
generated by the fire and the small particles
of escaped fuel as to insure their thorough
consumption.

134,163

What I claim as new, and desire to secure
by Letters Patent of the United States, iIs—
- 1. Thegraduated perforated pipe C, arranged
within a furnace ana above 1ts grate bars so
that 1t shall entirely surround the fire-surface
of the same, substantially as shown, and for
the purpose speclﬁed '

2. In combination with the pertorated grad-

'uated pipe C, the superheating-pipe D, when .

connected and’ arran ged to operate substan.
tially as described.

Intestimony whereof I have signed my name
to this specification in the preseuce of two sub-
scribing witnesses.

Withesses: ALONZO W. CRAM.

EDWIN JAMES,
Jos. T. K. PLANT.
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