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(No model.)

To all whom it may concern:

Be it known that I, THOMAS A. EDISON, a
citizen of the United State residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have invented a certain new

‘and useful Apparatus for Reheating Com-

pressed Airfor Industrial Purposes,(Case No.
1,018,) of which the followmu' is a specifica-
tion.

In my patent numbered 643,764, dated
February 20, 1900, (Case No. 1 OOa) I de-

‘seribe and claim an improved process or

method of reheating eomplessed air for in-
dustrial purposes eonswt*nﬂ‘ in direciing a
portion of the compressed air into mtmmte
proximity with a source of burning combus-
tible, whereby heat will be 1mparted to the
compressed air by radiation; in effecting a
reduction in pressure of the air between the
source of heat and the point of use; in caus-
ing a portion of the air to flow by reason of
such reduction of pressure through the burn-
ing combustible, whereby combustion will be
maintained and the alr so introduced will be
dir eet13 heated to a very high temperature,
and in mixing the dneetly—heated portion of
the air with the mdnectly heated portion of
the air prior to use.

My present invention eontemplates an im- .

proved apparatus for the earrying out of this
method; and the object of the invention is to

- pr ovide a simple and effective apparatus for
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the purpose.

In carrying out my invention 1 pmvlde ;)

1eheatmﬂ' chamber in which the combustion

18 effected and surround said chamber with
a jacket t-hrough which the indirectly-heated
portion of air will pass, said jacket being di-
vided into a plurahty of sections,wher eby the

indirectly-heated air will be caused to par-
take of a tortuous course and will be longer.

sibjected to the effect of the heat. I also
prefer to dispense with the employment of

exterior piping for conduecting the air through

the burning combusfible, as I describe in my
said patent, by leading the air directly into
the reheating-chamber from said jacket and

by leading  the air which has been directly

heated out of said chamber into the Jacket.

This makes the device simpler, and less op-

portunity is afforded for loss by radiation.

-the former opening.
the space inclosed by the ]a,eket through the

| detailed improvements in the construction of

the apparatus for facilitating the charging of
the device with fresh quantities of fuel and
for the removal of accumulated ash.

55

In order that the invention may be better .

understood, attention is directed to the ac-

companying drawings, forming part of this
specifieation, and in which—

Figure 1 isa longitudinal sectional view of
the plefel red LOIlSt}I uction of apparatus; Fig.
2, a horizontal section on the line 2 2 of Fw'
l Fig. 3, a similar view on the line 3 3 of
I‘w 1 FLC" 4, a section on theline 4 4 of I‘lﬂ'
13 FID 5, a sectlon on the line 5 5 of Fig. 1;
and Fig. 6 a longitudinal sectional view of a
modiﬁc&tion in the construction of the re-
heating -chamber and jackets, showing the
employment of two sectional jackets 1nstead
of one sectional jacket, the end heads, grate,
controlling-valves, and lining being omitted
for the purpose of clearness.

In all of the above views the normal flow of

 the air-currents is indicated by arrows, and

in all of such views corresponding pan_ts 1o
represented by the same numerals of refer-
ence.

Referring first to wa 1 to 5, 1nclusive, 1
is a cylindrical 1eheat1nﬂ'-ch&mber having an
inelosing jacket 2, whmh may be conven-

iently cast integral with'the chamber 1. The

jacket 18 provided with two nipples 3 and 4,

with which the air-conducting pipe is en-

gaged, air being admitted through the nipple

3 and taken out through the nipple 4. The
space inclosed by the jacket
any number of main sections, three of such
sections being shown. .
sion of the space inclosed by the jackets s ef-

2 is divided into
This sectional divi-

fected by means of partitions or diaphragms
5 and 6, the former being provided wmh an

Openlﬂﬂ" 7 therein and the latter with an open-

ing 8, diametrically disposed with. respect to
Air beingadmitted into

nipple 3 will flow around the lower part of the
reheating-chamber 1, up through the open-
ing 7 in the partition -5, again arodndthe’m_aiu
portion of the reheater1, up through the open-

ing 8 in the partition 6, and again around the

‘upper portion of the reheater 1, out through

the nipple 4, thus partaking of a tortuous

The present invention also contemplates | course,soas t0 be more effectwely heated than
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if the air were allowed to pass directly from |

the nipple 3 around the reheating-chamber1
and outthrough thenipple4. Thereheating-

chamber 1 1s provided near its bottom with

an annular shoulder 9, having a plurality of
lugs 10, on which is carried the main portion
11 of the grate. A plurality of openings 12
extend through the wall of the reheating-
chamber 1 at about the line of the shoulder 9
and communicate with the space inclosed by

the jacket 2, as shown, whereby a portion of

the air entering within said jacket may be
permitted to pass into the reheating-chamber
below the grate, so as to be directly heated,
as will be etplamed Any number of open-
ings 12 may be employed, four being shown.
Each opening is controlled by a valve 13,

formed of an ordinary bolt passing thmunh |

the jacket 2 and having a lock-nut 14. By
adjusting these valves the proper quantity of

air will be allowed to enter the interior of the

reheating-chamber. The prowsmn of the par-
titions 5 and 6 with the openings 7 and 8
therein produces a choking effect on the air
passing around the reheating-chamber and
causesairto flow through the openings 12 into

the reheatmﬂ'-chamber by reason of the drop

1n pressure thus secured, as I describe in my

said patent. Airis taken out of the reheating-

chamberatitsupperend throughtheopenings
15, which lead into an annular passage 16,

opemnn' directly intothe space inclosed by the
nipple 4. A bottom 17 is removably secured

in place by bolts 18, engaging with lugs 19 ;

and 20 on the reheater and said bottom , respec-~

tively, whereby said bottom may be removed |
when desired. The bottom 17 is formed with

an opening 21 therein, adapted to be closed
by a cover 22.

a grooved socket 23, with which engages the

hea,d of a bolt 24, said bolt being carlled by

a bridge 25, hmn‘ed atoneside in lufrs carried
by the bottom 17 and supported at the other
side by aclamping-bolt, as shown. The main

grate 11, before referred to, is provided with

the inclined grate-bars 26, leadmw toan open-

~ing 27 therem said opemnﬂ‘ bemﬂ' adapted to
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be normally closed by an cmxlha,ry grate 28,
carriedin lugs by thecover22. Itwillbe seen
that by unclamping the bridge 25 the cover

22 may be swung downward, carrying the aux-

iliary grate w1th it. By 1nchnmﬂ‘ the grate-
bars 26 any ash deposited on the main gtate

will fall out through the opening 27 therein

and through the opening 21 in the bottom 17.
In this way it becomes unnecessary to swing
open the entire bottom when it is desired to
remove ash. The interior of the reheating-
chamber 1 is preferably lined with fire brick
29, as shown, and the upper end of the re-
heatinmehamber 18 closed by means of a top
30, havmo‘ a cover 31, corresponding to the
bottom a,nd cover referred to. By swinging
upward the cover 31 fresh quantities of ma-
terial may be introduced into the reheating-

-ehamber and combustion started.

The cover 22 is formed with-

685,011

The operation of the device will be readily
understood. 'The pipes forcarrying the com-
pressed air are connected to the nipples 3 and
4, so that the device will be interposed in the
plpe-hne A sufficient quantity of a prefer-
ably solid combustible material being intro-
duced into the reheating-chamber and be-
ing carried upon the ﬂ‘lates 11 and 28, com-
busnon 18 started 1n any suitable way, as by
introducing within the reheating-chamber a
handful of ligchted waste saturated in oil.
The top and battom being closed the air will
pass through the seetlona,l jacket in the path

‘indicated by the arrows, and a much smaller

portion of the air will be deflected through
the openings 12 into the reheating- chamber,
passing upward through the burnmﬂ* com-
bustible, so as to support combustion thereof
and be heated directly, and passing out of the
reheating-chamber through the openings 15,
being reunited within the nipple 4 with the
dlreetly heated portion of air which has
passed through the jacket.

Instead of prowdmg the reheating-cham-
ber with a single jacket, as explained, it may
be provided with two or more jackets, as
shownin Ifig. 6. In this figure the reheating-
chamber 1 is provided with two conecentric

inclosing jackets 32 and 33, the space in-

closed by the former being divided into three
sections by means of two partitions 34 and
39, having the openings 36 and 37 therein.
The space inclosed by the outer jacket 33 is
divided into two sections by means of a sin-
gle partition 38,having an opening 39 therein.
In this case the nipple 4, leading the com-
pressed air to the device, connects with the
lower section of the space inclosed by the
outer jacket, while the nipple 5, leading the
alr out of the reheater, connects with the bot-
tom section of the space inclosed by the in-
ner jacket. Airisadmitted directly into the
reheating-chamber by means of openings 40,
leading from the space inclosed by the outer
jacket, as shown, and which may be provided
with regulating-valves, as explained. Tho
directly-heated air istaken out of the reheater
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through openings 41 into a space 42, which

Lonneetq by means of a pipe 43, with the nip-
ple 5. With this mOdlﬁG&tIOH it will be ob-
served that the air which is to be mduectly
heated will enter by the nipple 4, passing

around the inner jacket 32, up through the
opening 59, again around the inner Jacket

into the Upper section inclosed by the inner

jacket, thence through the opening 37,around
the reheatlnﬂ'-ehamber down throuﬂ'h the
opening 36 111t0 the lowel section 1nclosed by
the inner jacket 32, around the reheating-
chamber 1, and out thr ough the nipple 5. The
air which 1s to be d1rect]y heated will pass
through the openings 40 into the reheating-
chamber out through the openings 41into the
chamber 42, and by means of the pipe 43 into
the nipple 5 where the directly-heated air
will bereunited with the in directly-heated air.
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Having now described my invention, what |

I claim as new, and desire to secure by Letters
Patent, is as follows:

1. In a reheater for compressed air, the
combination of a reheating-chamber, a Jacket
surrounding the same, a grate in said cham-
ber for carrying a ccmbusmble material, air-
pipes leading directly to and directly flOlIl
the jacket,an opening connecting the space
inclosed by the jacket with the interior of said
reheater below the grate, whereby a portion
only of the air will be admitted into the iu-

terior of the reheater to support combustion

of the combustible material, and means for
conducting the dir eetljfmheated air to the dis-

 charge-pipe which leads directly from said
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Jaeket substantially as set forth.

2. In a reheater for compressed air, the
combination of areheating-chamber, a Ja,cket
surrounding the same, a grate in sa,id cham-

ber for carrying a combustible material, air-
‘pipes leading directly to and directly flom

the jacket, an opening connecting the space
inclosed by the jacket with the mte1 ior of said
reheater below the grate, whereby a portion
only of the air will be admitted into the in-
terior of the reheater to support combustion
of the combustible material, means for con-
ducting the duectly-heated air to the dis-
charge-pipe which leads directly from sald

jacket, and a valve for said 0pen1ugj substan-

tially as set forth. |
3. In a reheater for eompl essed ailr, the
combination of a reheating-chamber, a Jaeket

surrounding the same, an inlet-pipe leading -

into the space inclosed by said jacket near
the bottom thereof, a discharge-pipe leading
directly out of the space inclosed by said
jacket near the top thereof, a grate in the

reheater for carrying a combustible material,.
an opening connecting the space below sald

orate with the space inclosed by said jacket,
and an opening connecting the interior of the
upper portion of the 1eheatlnmchambel with
said jacket adjacent to the dlscha,rfrea-plpe,
substantially as set forth.

4. In a reheater for compressed air, the
combination of a reheating-chamber, a ;]acket
surrounding said chamber, an inlet-pipe lead-
ing into said jacket near the bottom thereof,
an exit-pipe leading directly out of said
jacket near the top thereof, a plurality of
partitions for subdividing the space inclosed

by said jacket, said partitions having open-
ings therein through which the air passes, a |

combination of a reheating-chamber, a bottom

3

grate in said reheating-chamber, openings
connectmcr the lower sectlon of the space in-
closed by the jacket with the interior of said
reheating-chamber below the grate, and open-
ings COHHBC’DII]D‘ the upper space inclosed by
sueh jacket mth the interior of the reheat-
ing-chamber, substantially as set forth.

5. In a reheater for compressed air, the
combination of a reheating-chamber, a main
ograte within the reheatmmchamber on which
the combustible material is placed, a cover
for the reheating-chamber at its lower end,
and a supplementa,l or auxiliary grate car-
ried by said cover and cooperating with the
main grate, substantially as set forth.

6. In a reheater for compressed air, the
combination of a reheating-chamber, a main
grate carried within the reheating-chamber,
said grate having an opening therein, a sup-
plemental grate ﬁttmﬂ* in said opening, and
a cover for the bottom of said reheating-
chamber carrying said supplemental g n*mte
substantially as set forth. o v

7. In a reheater for ecompressed air, the

6o
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for said chamber having an opening therein,
a cover for closing said opening, a grate within
the chamber having an opening therein, and
an auxiliary grate fitting said opening and
carried by aald cover, substantlally as setf
forth.

8. In a reheater for compressed air, the
combination of a reheating-chamber, a jacket
surrounding the chamber substantially for
its entire length, an air-supply pipe leading
into the jacket near the lower end thereof, a
partition within the jacket dividing it into a
plurality of sections and having an opening
oppositely disposed with respect to the inlet-
pipe, an exit-pipe leading directly from the
jacket, a grate within the chamber, openings
leading from the space incloged by the jacket
to the interior of the heating-chamber below
the grate, and openings leading out of the
heating-chamber near its upper end into the roc
space inclosed by the jacket and adjacent to
the exit-pipe therefroin, substantmlly as seb

QO
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forth.

This speelf cation signed and witnessed this

| 24‘011 day of November, 1899,

THOMAS A. EDISON.

Witnesses:
J. K. RANDOLPH
W. E. GILMORE
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