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No. ’741 880.

Pa.tented October 20, 1903

UNITED STATES PATENT OEEICE,

—_—r—t_ ———mr_main

HERBERT LANG, OF OAKLAND, CALIFORNIA.

*HOT-‘B_LA_ST STO'\_{E.‘ '

?:PEGIF.LCATION formmg part of Letters Pa,tent No. 741, 680, da.tecl Octﬁber 20, 1903

(No model.)

Applmatlon ﬁled Mamh 30, 1903, Serml Nu 150,176

To all whom it may concerm:

Be it known that I, HERBERT LANG a cltl--

zen of the United States residing at Oakland
county of Alameda a,nd'State of California,

have invented certain new and useful Im-
provements in Hot-Blast Stoves; and I here-

by declare the following to be a full,-clear,

and exact description of the same; 'reference
being had to the accompanying drawmgs |

formmﬂ' a part of this specification.

- This mventlon relates toapparatusfor heat-
ing air, technically called when employed for

metallurmc processes ‘‘ hot-blaststoves,” and
to certain useful 1mprovements in such_ ap-

paratus, hereinafter described in this specifi-

cation and illustrated in drawm gs that form
a part of the same..

My 1mpr0vements consist in a series of heat-
ing chambers or retorts composed of super-
1mposed cylindrieal sections through which

- the heat passes and from which it is radiated

30
35

.40

consecutively, these retorisso joined and con-

structed as to avoid the derangement and ex-

pense of maintenance common in such appa-.
‘ratus; also consist in conducting pins, rods,

or tubeg, or all of these, inserted in the walls

of these retorts, placed in the*path of the
heattherein,and projecting through the walls-

into the surrounding air to be heated, there-

by greatly increasing the transfer of heat and

a saving of space accordingly, and fuarther

consist in mounting theése retorts so thatthey

can expand and contraet freely within them-

selves and without dlsturbmg other struc-'

tural parts.
Referring to the drawings a,nd manner of
eonstruetmw the heating apparatus, Figure 1

is a front elevatlon partially in section, show-.
ing a heating a.pparatus of four cellsarranged.

according to my invention. Fig. Il is a par-

| vent the passage and loss of heat.
terior diaphragms or walls 7, 8, 9, and 10, that .

tial longltudmal section on theline b b in Fig. |

IIT and at a right angle to Fig. I. Fig. II1is
a horizontal seetlon throuﬂ'h Fig. I on the
line @ a; and Fig. IV is an enlarwed broken
view of a portion of one of the heatmg re-
torts, showing the manner in Whlch its sec-
tions are conneeted |

The external or containing structure 1 is of

rectangular form divided into a plurality of |

50 cells 2, 3, 4, and 5, four being shown in the

present drawings. The external inclosing

and thence to the chimney 19.

| walls are preferably made double, With an

interposed stratum 6 of refractory.and non-

conducting material, such as asbestos, to pre-
The in-

form the compartments or cells 2 3, 4, and 5,
can be made of common plates, their

;hea,t as hereinafter explained; but the wall
10 is preferably made thicker and non-con- .-
dueting to prevent the transfer of heat be-

-tween the cells 2 and 5, which are the hottest

and coolest, re.Spectwely Within said cells

234 5 are-located the heating - retorts 12,

arranged: in verfical tiers of superlmposed
sectlons, one tier in each cell, said sections
being unattached, but sealed by means here-

mafter deseribed, leaving them free to ex-.

pand and contraet laterally under differ-
ences of temperaturein the diff

55

pur-
‘pose being mainly to.baffle and direct the

60

erent sections.

The retorts 12 are heated by a furnace 18, as

shown in Fig. II, the flames and hot gases

passing through an archway 14 to the first re- -

tort, entering at one side thereof, ascending 75

on one side a.nd descending on the other. s1de

of the baffling-wall 15, bhence through a sec-

-ond archway 17, and upward into the ante-
rior side of the second retort 12, and down- °
ward on the opposite side of the second bat-

fling-wall 18, and.so on to the last retort 5,
The arrows

in Fig. II indicate the courses of the flames

and hot gases on one side or in one plane, and.

the plan Fig, III indicates their course in the

other-plane, the baffling-walls 18 and 20 be-
ing set obliquely, as seenin Figs. IIland IV,
to accommodate the course of the heat in a

guadrangular structure such as is shown.
This produces in the heating-retorts 12 a de-
scending scale or degree of heat most intense

chimney 19. The course of theair to be heated
is preferably the reverse. Entering first the
cell 5 through the inlet-way 22, it rises around
the heating-retort 12 and passes over the top
of the wall 9, as indicated at 23 in Fig. I, and
descends to the bottom of the cell 4, then

30
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in the first and lowest in the last next to the

95

passes under the wall 8, which does not 0xX-

tend to the bottom, but stops at the line ein
Fig. I, entering the cell 3, and, rising to the
top, again paSses over the ‘wall _7 , as indicated

100
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at 24, down through the cell 2, and to the dis-
charge-way 25. The opposite cycles for the
heat and the air to be heated cause progress-
ive rise in temperature of the latter and a
more rapid transfer of heat by an assimila-
tion of temperatures that would nottake place
if the extremes were brought in contact, also
maintain a uniformly - ascending scale of
heat from the furnace 13 to the cell 5. 7The
transference of heat from the heating-retorts
12 to the airin the cells 2, 3, 4, and 5 is greatly
promoted by a series of rods or pins 26, also
tubes 27, extending within and without the
heating-retorts 12, as shown in Fig. IV, also
to a smaller scale in the other views, the hol-
low members 27 being set in the corners of
the cells 2, 3, 4, and 5, as seen in the plan
view, Ifig. 111.
tubes 97 are preferably cast mto the sections
that form the walls of the retorts 12. The
rods 26 may be of various forms, as indicated
in the several cells 2, 3, 4, and 5, the sigmoidal
form shown in the cell 56 being preferable in
most cases. The heating - retorts 12, being
subject to great changes of temperature and
subjected to a high degree of heat, are usu-
ally the most perishable part of such heating
devices, but here are constructed without
rigid connections of any kind and have free
movement in all directions for expansion and
contraction. They are composed of a num-
ber of cylindrical sections, as indicated by
dotted lines in Fig. I, all uniform except those
at the top and bottom the former being dome
shape, as shown at 28, and at the bottom flar-
ing or converging, as seeu most clearly in Fig.
II. These retorts at the bottom rest on any
suitable support, but are not attached there-
to, and are free to expand and contract by
changes of temperature, a seal of loose sand
29 between the retort and the walls of the
cells preventing the escape of air downward

and into the retorts.

45
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The cylindrical sections composing the re-
torts 12 are joined in a similar manner, rest-
ing one upon the other, as indicated at 30
in Fig. IV. HKach section except the top
ones 28 18 formed with an indented recess or
groove 32 around the top, and at the bottom
is of an angular wedge form, as seen in Fig.
1V. ™To form a seal, the grooves 32 are filled
with sand or other suitable material that by
its mobility permits free lateral expansion and
contraction of the sections, but seals the
joints against the ingress of air from the cells
2, 3,4, and 5, where the air is under pressure.

The external structure or housing 1, being
subject to pressure from the air contained
therein, is attached to beams 33, that are an-
chored to masonry, and thus resist the lift-
ing strain of the air in the cells 2, 3, 4, and 5.

In operating, air under the 1equ1red pres-
sure 1s forced in through the inlet-pipe 22,
and after traversing the cells 2, 3, 4, and 5
and being heated is eonducted from the dis-
charge-way to the place of application and
use.

| {

These conducting-rods 26 and |

k
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Having thus described the nature and ob-
jects of my invention and the manner of con-
structingand operating thesame, whatlclaim
as new, and desire to secure by Letters Pat-
ent, 18—

1. In a hot-blast stove or air-heating appa-
ratus, a series of more than two adjacently-
placed air-cells in communication alternately
at top and bottom, an air-inlet to the first
cell, an air-outlet from the last cell, a series
of superimposed retort-sectionsforming a con-
tinuous tier in each cell, all in communica-
tion at bottom, aheatmmfumace, and means
for sending Lhe products of combustion of
said furna,ce into and out of all the said re-
torts in succession, in reverse direction to
that of the air-carrent through the said cells.

2. In a hot-blast stove, a series of air-cells
in communication, a tier of retorts in each of
sald cells, composed of superimposed unat-
tached communicating sections, each section
beveled on its lower edge and resting in a

| shallow annular groove formed in the top of

the section beneath, relatively wider than the
said beveled edge to afford the requisite play,
whereby {ree la,teml expansion and conftrac-
tion in the separ ate sections is attained, pul-
verulent filling in said grooves, and means
for sending a heating—current through all of
said retorts in succession.

3. A series of air-cells in communication
alternately at top and bottom, an air-inlet to
the first cell, an air-outlet from the last cell,

75
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a series of seetlonal retorts 1n tiers, one tler |

in each air-cell, means to send a current of
air through the series of air-cells, and means
to send a heating-current into and out of
each tier of retorts in succession in reverse
direction to that of the current of air L111 ough
the series of air-cells.

4. A series of heating-retorts placed in com-

' municating chambers or cells and adapted to

radiate heat therein, these retorts composed
of superimposed sections that fit loosely to-
gether, a seal of sand or other like loose ma-
terial in these joints that permits independ-
ent contraction and expansion of each of the
sections, and heat-conducting pins or rods
through the walls of these sections projecting
into the heated interior and outward into the
surrounding air to be heated, substantially as
specified.

5. Aseries of heating-retorts through which
the flames and hot gases from a furnace pass

successively, these retorts set vertically in a

like series of communicating air - heating
chambers or cells of rectangular form, and
hollow heat-conducting flues that project into
the corners of the 1ecbanﬂular cells, closed at
their outer ends, inserted in the walls of the
retorts and open to the interior thereof, sub-

stantially as specified.

6. A series of air-cells in communication
alternately at top and bottom, an air-inlet to
the first cell, an air-outlet from the last cell,
a series of sectional retorts in each air-cell,
unconnected thereto, means to provide for

r05
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~ free separate lateral expansion and contrac-

[O

tion of said retort-sections, with sealed joints,
means for sending a current of air through
the series of mr-cells and meansg for sendmg

in succession, in reverse direction to that of |
the air-current through the series of air-cells.
7. A series of air-cells in communication
alternately at top and bottom, an air-inlet to
the first cell, an air-outlet from the last cell,
a series of retorts in each cell composed of

loose superimposed sections, means to pro- |

vide for free lateral expansion and contrac-
tion between said sections, with sealed joints,
means for sending a current of air contin-
nously through the series of air-cells from
first to last, and means for sending a heating-

current mto and oub of said retorts in sue-

cession, in reverse dlreetlon to that of the air-

current through the series of air-cells.
8. A series of communicating chambers or

cells, means to cirenlate air under pressure
& hea,tmg-current Lhrouﬂ'h all of said retorts | through these cells, and a series of heating-

retorts digposed centrally thereln, the latter
| provided with heat-conducting pins or rods,

| through the cells, substantially as speclﬁed
In testlmony whereof I have
name to this specification in the presence of

two subseribing witnesses.
HERBERT LANG

Wltnesses |
P. VW. J. LANDER
J. C. GARRETT o

S
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{ 25. |
fixed in the walls of the heating-retorts and
| projecting outward and inward from the hot

Igases in the retorts to the air circulating

signed my 30
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