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To all whom it may concern:

Be it known that we, WILLIAM G. GALLO-
WAY and WILLIAM A. LEARY, of Norfolk, in
the county of Norfolk and State of Vlrvuua,

5 have invented certain new and useful Im-
provements in Kilns; and we do hereby declare
the following to be a full, clear, and exact de-
seription of the mventlon, such as will enable
others skilled in the art to which it appertains

ro to make and use the same.

This invention contemplates new and use-
ful improvements in kilns and is applicable
for treatment of brick and clay produets, and
lumber, and for general drying purposes. .

15 The ob;]eet of the invention isto prov‘de an
1mproved natural “ down-draft ” kiln in which
the cold air will be broughtintothe kiln at the
top thereof and will pass downward equally
at every point throughout the length and

20 width of the kiln, sald air being heated be-
fore coming in contact with the articles to be
dried. .

A further object is to prevent unequal air-
currents in the kiln and also to insure the

25 vaporizationof the moisture in the lower por-
tions of the material being dried, and in the
case of bricks prevent softenmrr and crush-
ing of thelower tiers, thus insurinfr equal dry-

ing at every point. .

30 These objects we accomphah by p1ov1dmff

# kiln with an upper reservoir or plenum of
air extending over the kiln.. The floor of this
reservoir, which forms a supplementary roof
for the drying ehamber of the kiln, is perfo-

35 rated and air is introduced from the outside
of the kiln through airflues extending up the
sides of the building. Beneath this perfo-
rated floor of the reservoir is a suitable heat-
ing medium of single or double rows of steam-

The floor of the kiln is tapered and
made double forming duets which communi-
cate with outlet flues. A gutter extends lon-
gitudinally along the center of the floor at the
vertex thereof beneath a corresponding space

45 or opening between theinner portions of the
inclined sides of the floor. Above this floor

and between the tracks is a solid deflector or
partition over which is a lower heating me-
dium.

5o Theinvention comprises the novel features

of construction and also the combination and

‘arrangement of parts, substantially as here-

inafter fully set forthand I)d,l'th“ld,I ly pointed
out in the claims.

In the accompanying drawings, Figare 1is 55
a vertical sectional view of our improved kiln.
Fig. 2 is a horizontal sectmnal view on the
hne x xz, Fig. 1 :

Referrmv to the drawings, A designates the
kiln or building having the drying room or 6o
chamber a, an outer roof A’ and two series of
air-inlet flues a’, and outlet flues a*extending
perpendicularly along or in the side walls of
the building each of said series of flues on one .
side of the building being preferably stag- 55
gered relatively to the corresponding serieson
the other side. Ordinary dampers a® are ar-
ranged at the lower ends of the inlet lues a’. -
These latter flues extend to the top of the
building and open into a cold-air chamber or 7o
reservoir B, extending over the entire top of
room q, its floor or bottom b being located be-
neath the roof .A’ and forming a supplemen-
tary roof for the chamber. This floor is pro-
vided with numerous small holes or perfo- 75
rations b’. Immediately beneath this perfo-
rated floor is the heating medium C, which is
shown as composed of steam pipes b extend-
inglongitudinally through the building above .
supporting joists or beams, as 6% Inthe holes 8o’
or perforations b are fitted short tubes b* hav-
ing upper flanged ends 0°. These tubes pro-
ject through the perforated floor and beneath

‘the under side of the latter sufficiently far to

allow the hot air in the chamber to be pock- 85

-eted between the strata of cold air and the

under side of the flooror supplementary roof,
and thus insure downward cireulation.

The floor D of the room A isinclined from
the sides to the center; forming an exagger- go
ated V in cross-section, a continuous spaceor
opening d being left between the twoinclined
sides of the floor. This floor is made double,
that is, a second correspondingly inclined
floor d’ is located beneath the floor D and to 35
the inner edges of the inclined sides thereof,
directly beneath the opening d, is eonneeted
a continunous longitudinal O'utter d? which
extends the full lenoth of the bulldmg and
is passed out of one end thereof. This gut- 100
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ter is preferably forined of metal, or other
material suitable to provide for coridensation
of moisture in thé air, such condensation be-
ing promoted by reason of the contactof the
outer atmosphere with the exterior of said
gutter, which iatter extendsbeneath the floor:
Likewise the outer floor is preferably metal-
lic. The double floor is fornied into duets E
which open at their outer ends into the out-
let flues a? which latter extend upward
through the roof A’ of the building. If de-
sired each alternate duct E may have an open-
ing e formed by cuttingaway a portion of the
inner floor D adjacent to theside walls of the
building. If so constructed these ducts on
the oppositesides of the building are arranged
in staggered relation.

F, T, designate the longitudinal track-
rails for the trucks (not shown) and Between
these rails is a solid deflector or partition f
whieh entirely covers the intervening space,
and upon this deflector i a lower heating
medium f’, shown as consisting of steamn-
pipes. ' N

In practice the space or opening d, which
we will term the first outlet, should be of
gréater area than the combined area of the

inlets through the perforated floor of the air;

reservoir, and the areas of the inner ends of
lateral ducts E adjacent to thie gutter and said
space or opening are larger than that of the
latter. _ _

The operation is as follows: The cold-air
passes up through the inlet flues o into the
chamber or reservoir B, forming a Plenum,
and the upper heating medium beneath said
réservoir draws the air downward throngh the

- perforated floor of said reservoir equally at
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every point. The cold air is forced down-
ward by the expansive force and compression
created by the heating medium, and after
passing through or in ‘contaet with the ma-
terial under treatment passes through the
space or opening d and thence through ducts
E up and out the top of flues a®>. When the
floor is made with the additional outlet open-
ings e a portion of the charged air passes out
at those points. The flues a® are alSo pro-
vided with dampers g, which'enablethe draft
to be controlled, thereby facilitating the dry-
ing of the various articles undér treatixent.
The moisture is removed from the air by
condensation effected either in the. gutter,
the-duets E, or the outlet flues, and falling
into said gutter is conveyed from the build-
ing. The lower heating medium vaporizes
the moisture in the lower tiers of material
and forees it upward and outward toward the
side-walls of the kiln and makes the same
pass downward to the central gutter, while a
portion will pass out through the openings e.
In drying bricks the lowér heating medium
prevents the softening and crushing of the
bricks in the lower tiers. The deflector or
partition bétween the track-railsand beneath
the lower heating pipes is preferably covered

with 4 non-¢onducting material which pre-
vetits the heat from radidting downward to

the lower outlet and thus said heat is forced -

to act on the lower tiers of material.” Thusit
will be seen that in our improved kiln heat
and gravity and condensation work in uni-
son. By providing the plenum or reservoir
of eold or tempered air at the top of the kiln
and the floor of the reservoir with numerous
perforations an equal distribution of air at
every point is obtained, and thus unequal dis-
tribution of air is avoided. A natural down-
draft kilp isthusobtained andin consequence
the drying operation can be_quickly accom-
plished in & thorough manner. The area of
the first outlet being greater than the ecom-
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bined area of the inlet and the lateral duets .

being of greater aréa than the said first out-
let & thorough air civeulation is constantly
maintained.

Wé ¢laim as onr invention—

1. A kiln having an upper air-chamber; a
heating medium béneath said chambeér, a
lower inc¢lined floor having a central cutlét
opening and air-duets leading thérefrom, as
set forth. ) :

2. A kiln having a room atud an upper per-
forated floor or supplementary roof forming
an air chamber, air-inlet flues opening into
said air-chamber above said floor, a heating
mediam beneath said upper floor, and a lower
outlet at the bottom of said room, as set forth.

3. A kiln having a room, an upper air-cham-
ber, an upper hoating médium, and air-inlet
tubes léading from said air-chamber into said
room at points benéath the top of the latter,
as and for the purpose set forth. ‘

4. A kiln having an upper heatingmedium,
a lower outlet, and a lower heating medium
above said outlet and beneath said upper
heating medium, as set forth.

5. A kiln havingan upper heating medium,
a loweroutlet, a lower heating medinm above
said outlet, and a deflector between said out-
let and lower heating medium, as set forth:

6. A kiln having an upper air-supply, an
upper heéating medium, a lower air-outlet of
greater area thian said aiv-supply, and a lower
heatingmedium abovesaid outlet, asset forth.

7. A kiln having an upper air-chamber pro-
vided with a parforated floor, an uppser heat-
ing medium beneath said floor, a lower outlét
of greatér aréa than thecombined area of said
perforations of said floor, and a lower heating
medinm above said outlet, as set forth.

8. A kiln having an upperair-chamber pro-
vided with a perforated floor, inlet ducts open-
ing into said air-chamber,a heating mediam
beneath said floor, a lower floor having a cen-
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tral outlét space or opening, a longitudinal

gutter, and air-outlet duets, as set forth.

9. A kiln havingan upper air-chamber pro-
vided with a’perforated floor, inlet ducts open-
ing into said air-chamber, a heating medinm
beneath said floor, a lower double floor hav-
ing a central space or opening, lateral air-

130 :
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ducts, a central longitudinal gutter, and out-
let flues into which said air-ducts open, as
set forth.

10. In a down-draft kiln having an upper
air-chamber, an upper heating medium be-
neath said air-chamber, a lower outlet, alower
heating medium above said outlet and be-
neath said npper heating medium, and a de-
flector between said lower heating medium
and said outlet, as set forth.

11. In a down-draft kiln having an upper
air-chamber, an upper heating medium bhe-
neath said air-chamber, a lower outlet, track-
rails mounted above said outlet, a deflector
or partition between said track-rails, and a
lower heating medium on or above said floor
or partition, substantially as set forth.

12. The herein-described kiln having an
upper air-chamber provided with a perforated
floor, inlet flues opening into said air-cham-
ber, an npper heating medium beneath said
floor, a lower double floor having intermedi-
ate air-ducts and a central space or opening,
a gutfer connected to said lower floor and ex-
tending beneath the latter, and outlet flues
into which said air-duets open, as set forth.

13. The herein-deseribed kiln having an |
upper air-chamber, a heating medium be-
neath said echamber, a lower floor having a
central outlet space or opening, air ducts lead--

ing from said space or opening and also pro-

vided with openings adjacent to the side-
walls of the kiln, and outlet flues into which
said air-ducts open, snbstantially as set forth.

14. The herein-described improved natural
down-draft kiln consisting of the building
having an upper perforated floor or supple-
mentary roof beneath the main roof forming
an upper air-chamber, air inlet-flues entering
into said building and opening into said air-
chamber, heating pipes benéath said perfo-
rated floor, track-rails, a solid deflector or par-
tition between said track-rails, heating pipes
above said deflector, a lower double deflector

inelined from the side walls to the center and

forming a'central outlel space or opening and
lateral air-duects; a gutter attached to said
floor and extending beneath the latter, air
outlet flues into which said air-ducts open,
said lower floor having alternately-arranged
openings into said air-duets at the outer ends
of the latter, adjacent to the side wallsof the
building, substantially as set forth.

In testimony whereof we have signed this
specification in the presence of two subserib-
ing witnesses. :

WILLIAM G. GALLOWAY.
WILLIAM A. LEARY.

Witnesses:
Epw. R. BAIRD, Jr.,
J. W. WILLCOX.
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