(No Model.)

‘No. 543,531.

W. KETCHAM.

DRY KILN FURNACE.

i St ¢ foleten” = kel Skt o whak

R

LAERCN

Pa_ten

2 Sh’eets—Sheet__ 1.

T

=

ed July- 30, 1895,

—
e
- X

— gl

y

el e——— I SN BT . ——




(No Model..') o o . 2 Shee_’ns—éSheet' 2. g
' W. KETCHAM. -
DRY KILN FURNACE

~ No. 543,531, R Pa,tented July 30 1895

E ba
Wetnesses —— luz fm/eﬁér




- citizen of the United States, residing at Dal- |

1O

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE

WILLIAM KETCHAM, OF DALLAS,

TEXAS.

DRY-KILN FURNACE.

SPECIFICATION forming part of Letters Patent No, 543,531, dated July 30,; 1895.

Application fled August 1, 1891, Serial No, 401,352,

(No model.)

To all whom it may concer:

Be it known that I, WiLLIiAM KETCHAM, a

las,in the county of Dallasand State of Texas,
have invented certain new and usefnl Im-
provements in Dry-Kiln Furnaces; and I do
hereby declare the following to be a full, clear,
and exact description of the 1nvent10n such
aswill enable othersskilled in theart fo Whlch

it appertains to make and use the same, ref- |
~erence being had to the accompanying draw-
| end of the elbow D is bolted its other end
‘being connected to a cross-flue hea,d E, which
‘also connects the two main smoke - ﬂues K,
whieh extend behind and at right angles to

ings, which form part of this specification.

My invention. relates to drying-kilns, and
has for its object the improvement of the
heating and hot-ailr circulating devices for

such structures, whereby all or nearlyall the |

heat generated is utilized, thereby effecting
an’ economy in the use of fuel and also in-
creasing the capacily of the kiln.

- My mventmn consists in the several details
of construction and arrangement of parts
hereinafter fully setforth in ‘the specification
and particularly pointed out in the claims.

In the drawings, Figure 1 1s a sectional
plan of my 1mpr0ved kiln, taken on the line
o xof IFig.2. IKig. 218 a vertical longitudinal
section taken on the line ¢ v of Fig. 1. Fig.

318 a vertical transverse section with parts

broken away taken on thelinezz, Figs. 1and
2, looking to the left. Fig. 4 1is a {ront end

view of the kiln, the covering of the frame

being removed.

Slmll&I‘ letters of reference mdlcate corre-
sponding parts on the respectwe gures of
the drawings. |

A 1epresents a series of furnaces at the
sides of the kiln, arranged in parallel rows

with their rear ends facing each other,and B
‘the furnace at the front end thereof.

The
furnaces A are made of single sheet or plate

iron, and are preferably about eight or ten-

feet in length, thirty inches wide, and forty-
five inches high, and have straight sides and
arounded top. Ido not, however, restrict my-
self to these dimensions or the particular
form described, as both may be varied at

pleasure.

The furnaces rest on suitable brick-sup-
ports b, which also form the ash-pits, and to
which access may be had through suitable
doors in the outer ends, 'The furnaces are

I lined with fire-brick e as fm as the gratesc

extend.
The furnace B is made of two shelle, one

‘within the other, a space being left between
them for the 1eeept10n of water from which
‘steam is generated to supply a small engine,
for a purpose hereinafter specified. Other-

wise the furnace B is constructed similarly
to the furnaces A.

In the end C of the furnace B is formed an
opening or smoke-outlet d, over which one

the furnaces A. The fumaces A dlseharﬂe
their smoke into the flues F through the el-
bows 7, which connect the fuxnaees to the
flues.

G is a pipe connected to the flues F by the
branch pipes g.
celvmn* side of a fan L, located outside the
kiln. - Another p1pe H, which may be desig-

nated a “return-pipe,” leads from the dis-

charge side of the fan L. a,nd extends some
dlst&nce into the kiln.

The end of the return-pipe H inside the
kiln connects two branch pipes & &, leading
to smoke-receiving funnels 1. The outer or
reduced extension J of these funnels pass
through the wall of the kiln and are provided
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This pipe G leads to the re- -
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with removable caps j for the purpose of giv-

‘ing access to the interior fo remove any dust

and soot that may accumulate therein.

The inner and larger end of each funnel 1
is provided with a hmﬂ"ed door K, and within
the end there is a wire screen < to retain the
dirt and cinders.

conneeted to a coil-spring P, one end of which
is attached to a fixed part of the kiln. The

From the door a wire or
small chain k& leads outside the kiln and is
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tendency of this spring is to keep the door of

the funnel closed. Itstension, however, may
be so adjusted by anysuitable and well-known
means as to enable the door K of the funnel
to-be opened a short space by the internal
pressure of heat and smoke to admit the de-
sired quantity into the Kkiln.

The small or reduced extensxons J of the
funnels on the inner side of the kiln have
smoke-pipes N communicating therewith that
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extend under the ﬁ'mtes of the furnaces A,
which receive flom the funnels the: uncon-
sumed smoke and return itinto the furnaces.
M represents a small engine which receives
its steam through a pipe m from the boiler
around the fmnace B, as before desecribed,
and this engine drives the fan L by smmble
belt connections or otherwise. -
The floor O of the kilnis constructed in the

following manner: A series of sleepers ! are

laid on t,he ground, and on these BIP‘GPBIS a
board ecovering R, and on this covering about
SIX 1nches of 10056 dirt n is plaeed This
floor will cool and condense the vapors in the
kiln and absorb all falling: maoisture, and is
a very essential element to the successful op-
eration of my kiln, should the kiln be located
where the natural soil 1s of such a character
as not to readily absorb moisture.

In opemtmw my system of healing, a fire
is first made in the furnace B3, and when suf-
ficient steam is generated to run the engine

the revolutions of the fan L. create a dmft-

from the furnaces A, and these furnaces are
then fired up and closed.

The smoke from the furnaces A is drawn
into the flues It, and that from the furnaces

I into the cross-flue K, and thence through

the pipe G intothe fan I, and then thrown
back by the fan through the pipe II to the
funnels I, and on to the furnaces A. During
its passage through the flues I and pipes G
and I, the bmoke will radiate much of its
heat mto the kiln. When the smoke reaches

the funnels I, the pressure will have a tend-.

ency to open the funnel-doors K, and the
extent of this opening will be rewulated by
the tension of the springs P. The doors be-
Ing opened, much or little, as the case may be,
a certain amount of the smoke will pass
through the wire screen ¢, which will cleanse

1t of dust and soot, past the door IX into the.

kiln, for the purpose desired.  The balance of
the smoke will be forced through the pipes N
to the ash-pit of the furnaces A and thence to

the burning fuel, where it will be consumed.
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I propose to keep the furnaces A closed tight
except when necessary to renew the fuel or

remove the ashes, and will supply air to the |

furnace B only. 'The fan will draw a suffi-

cient amount of oxygen throuch the furnace

B and force it, with the smoke, to the furnaces
A,in order to maintain combustion. The ad-
vauntages of this arrangement are as follows:
All or nearly all of the available heat gener-
ated by thecombustion of the fuel is radiated
into the kiln either from the furnaces direct
or from the flues and pipes through which the
smoke circulates. There is no circulation of
heatin the kiln, but, on the contrary, a still,
dead, uniform heat, which draws the moisture

from the center of the stick and converts it

into steam which dries the lumber, but at the

same time effectually prevents baking and
checking the lumber, and leaves it with its |

full strength,

Having thus fully described my invention, &

543,531

t what I claim as new, and desue to secure by

Letters Patent of the United States, is—

1. In adry kiln the combination with a se-

rieg of furnaces normally closed to the ad-
mission of atmospherie air, and a furnace

~open for the admission of atmospheric air, of

a flue head, smoke flues leading from all of
sald furnaces to said flue head, and means for
returning to the furnaces normally closed to
atmoqpherlc air the smoke from all the fur-

naces and the unconsumed air which passes.

through the furnace open to atmospheric air,
substantlally as and for the purpose s;_)ecl.ﬁe(l
2. In a dry kiln the combination with a se-

‘ries of furnaces normally closed to the ad-

mission of atmosplieric air, smoke flues lead-
ing from said furnaces and a flue head com-

-mon to all of said smoke flues, of a furnace

open for the admission of atmospherie air, a
flue leading therefrom to the flue head, a fan
having its receiving end connected with the
flue head, a return pipe leading from the dis-
charge end of the fan, and a series of branch
pipes leading from the refurn pipe tothe se-

| ries of furnaces normally closed to atmos-
whereby the latter are supplied

pheric air,
with theunconsumed products of combustion
including the unconsumed air which passes
through the furnaceopen to the atmosphere,
substantially as and for the purpose specified.

3. In a dry kiln, the combination with a se-
ries of furnaces normally closed to the ad-

‘mission of atmospherie air, and a furnace

open for the admission of atmospheric air, of
a flue head, smoke flues leading from all of

- said furnaces to the Aue head, a blower and

return pipes connectingthe flue head and the
series of furnaces nor mally closed to atinos-
pheric air, whereby the smoke from all the
Farnaces and the unconsumed air passing
through the furnace open to the atmosphere
are forced from the flue head through the re-
turn pipes, and a device interposed in the re-

| turn pipes between the flue head and the fur-

naces to permit the escapeof a portion of the
unconsumed products of combustion into the
kiln, substantially as and for the purpose
qpemﬁed -

4, In a dry kiln the combination with ase-

' ries of furnaces having smoke circulating
flues, a fan and return pipe communicating

with the furnaces, of receptacles interposed
in the return pipe, said receptacles having

‘doors opening into the kiln and adjastable

spring connections between said doors and a
fixed part of the kiln whereby the tension of

‘the springs is regulated to keep the doors

closed, or pmtlally opened by the internal
pressure of heat and smoke, ag and fm the
purpose set forth.

In testimony whereof ] affix m y swnature
in presence of two witnesses.

WILLIAM KETCHAM.
Witnesses:
S. . MUNN,
CHAS. S, BARRY.
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