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To all whom it may concern:

Be it known that I, LEIGHTON PINE, a citi-
zen of the United States of America, residing
at South Bend, in the countyof St.Joseph and
State of Indiana, have invented certain new
and useful Improvements in Drying-Kilns, of
which the following is a specification.

The invention referred to in the foregoing
petition isanimprovementin kilns for drying
lumber, laths, shingles, and other materials.

My invention is illustrated in the accom-
panying drawings in which |

Figure 1 shows a side elevation of the in-
side of apartof the kiln. Fig. 2is a transverse
vertical section on line z—x of Fig. 1, and
Iigs. 3 and 4 are similar transverse sections
showing modifications, of the condenser pipes.

In the drawings above mentioned 1, 1, in-
dicate foundations for the building which may
be of any suitable materials, but I prefer to
use pricks laid in cement or mortar, and of

sufficient dimensions to support the super-

structure. Thesidewalls of thekilnareshown

at 2, and while these may be made of other

materials I prefer to use bricks and mortarin
the usual manner both at thesides and ends,

these walls being preferably twelve inchesin

thickness. The roof rafters are indicated at

3 sufficiently heavy to support the sheathing

and outside roofing materials which are pref-
erably tar and gravel, though other materials
may of course be used. The rafters should
be tightly eeiled with preferably dressed and
matched lumber. A double board floor isin-
dicated at 4,1n which I prefer to place tarred

paper between the boards to prevent the pen-

etration of the dampness, and also to lay the
floor upon stripsof about three by four inches
to keep 1tfrom direct contact with the ground.
Supports for the lumber or other material are
shown at 6. These I prefer to make of rail-
road railg laid across the kiln with their ends
resting upon the foundation and center wall
as shown. When laid in the manner shown
they can be moved to or from each other to

accommodate them to the lengths of Iumber

or other materials to be dried. Between the
floor and these supports is a space forapply-
ing heat and as a ready means for this pur-
pose 1 have shown steam pipes 5 arranged in
any suitable manner for the circulation of

- live or exhaust steam a8 may be desired.,

. “

|

side the kiln.

Within the kiln and preferably near the
sides so as not to interfere with the placing
of the materials to be dried, are pipes 7, hav-
ing communication at their upper and lower
ends with the atmosphere. These pipes are
shown as being arranged vertically but they
may be arranged at an inclination from the
vertical line provided the inclination is not
varied to so great an extent as to interfere
with the circulation of air hereinafter de-

scribed. |
In the formshown in Fig. 2 the communica-

tion with the atmosphere outside of the kiln
1S by means of elbows extending directly out-
ward from the top and bottom.
thepipeswilldepend upontheheightof thekiln
above the foundation walls but they should

‘be long enough to allow a space about eight

inches between their lower ends and the sup-
ports for the lumber, and they should reach

Thelength of.
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to within twelve inches of the under side of

the roof rafters. I prefer to make the pipes

of galvanizedsheetiron of about twenty gage

and cylindrical and I make the number of
them, depending on the material to be dried,
and the time in which it is desired to dry it,

and while the diameter of the pipes may vary,

for general lumber drying I prefer to- make
them twelve inches in diameter with elbows of
the same size,and to locate them about twenty

75
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four inches from center to center of each pipe. -

In the lower ends of the pipes are holes «,
b, located as shown in Fig. 2 and about eight
inches in diameter. These holes are provided
with covers fitted to be placed upon them

from theinsideof thepipes, and similar holes

85

¢, d, are provided at the top of the pipes.

‘T'he openings at the top and bottom of each

pipe are provided with covers adapted. to
close them against the admission or passage

of air.

I locate suitable troughs or conductors at
10 under the pipes 7, 7, to catch the conden-

sation of moisture from -the lumber or other
material to be dried, and to conduect it out-

conductors are unimportant, so long as they
fill the object mentioned. | -

0o
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T'he shape and size of these

100

- Presuming a kiln to be built in acecordance
with the foregoing specifications, and filled
with lumber to be dried, the pipes 7, 7, are
operated asfollows. First, holes ¢, b, ¢,d, are
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stopped with the covers, which can be done | The more rapid the ventilation of the kiln
the more rapidly will the lumber 1t contains.

by handling them from the outside through
the elbows of pipes 7, 7. The covers that fit

~over ihe outside openings of pipes 7,7, must

be removed that the top and bottom elbows
may communicate with theoutsideair. Steam
being admitted to the pipes 5, 5, located be-
low the lumber, the air in the kiln, as well as
thelumber, becomes heated, and this warm air
surrounding the pipes 7, 7, heats them and
thus the air inside of the pipes is made to
rise and pass out of the top elbow to the outer
atmosphere. More air passes into the pipes
through the bottom elbow, and thus a con-
stant circulation through the pipes is main-
tained as long as the kiln and its contents
are kept warm. The greater the heat in-
side the kiln the more mpld will be the circu-
lation of air through the pipes, and this cir-
culation keeps the pipes cooler than the air
inside the kiln. The warm air inside the kiln
becomes saturated with moisture from the
lumber to be dried, and this moisture is con-
densed on the pipes, and runs down the
sides of the pipes, or drips into conductors
located below, and is conveyed outside the
kiln. This action is continued until the
moisture from the lumber ceases tocondense,
which may be in twenty-four hours or longer
after the steam has been admitted to the
pipes 5,5, depending on the amount of moist-
ure in the lumber when it was put in the
kiln. After the condensation has ceased to
drip from the conductors at the outside of
the kiln, the lower outer openings of pipes 7,
7. are closed with suitable covers on one side
of the kiln, and the upper outer openings of
like pipes on the opposite side are also closed,
the other outside passages being open.
Presuming that the pipes 7 7, on right
hand side of kiln, as shown in Fig. 2, have
been closed at their lIower ends with outside
covers, then holes b at the lower ends of said
pipes 7, 7, must be opened by removing their
covers. 'This can be done before putting the
covers on the lower outside openings of the
same pipes. The pipes7,7,at left hand side
of the kiln must have their upper outside
openings closed with covers and the holes ¢
must be opened by removing the covers. The

covers of holes b, d, may remain in the

- stopped elbows of their respective pipes, tak-
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ing care that they do not interfere with the
openings from which they have been re-
moved. The upperends of the pipes 7,7, on
the right hand side are left open, as are also
the lower ends of like pipes at the left hand
side of the kiln. Ventilation of the kiln now
commences, by air being drawn from boftom
of the kiln through openings b in pipes 7, 7,
at right hand 51de which passes up thmuq*h

said pipes and escapes into the outside air
through the open end elbows at the top. Air
also passes up through pipes 7, 7, at the left
hand side of the kiln and escapes into the

Kkiln, as p1ev1ouslv explained.

| kiln and the other to the outside air.

489,717

be dried, and the results are entirely within
the control of the operator who may open and
close all or only a portion of pipes 7,7, as
just described. The better way will be to
use only about one-third the number of pipes

to ventilate the kiln for the first twelve hours

after condensation has ceased to drip through
the conductors at the outside; then use an-
other third for about twelve hours, and then
use the full number of pipes 7,7, for full ven-
tilation. This gradual change and increase
of ventilation will not injuriously affect the
contents of the kiln, even 1n severe winter
wealher. This processof drying lumber pro-

duaces the desired result in the shortest time

possible with safe work, and the commbination
of the actions of condensation and ventilation
will dry lumber without checking it, honey-
combing, case hardening, warping, discolor-
ing or injuring it in any other manner.

70
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Lumber dried by this process will remain as

straight after having been resawed as though
it had been dried in the open air. -

It is obvious that the pipes7, 7, can be used
to ventilate the kiln as soon as 113 is filled with
lumber or other materials, by arranging the
openings as already explained without using'
sald pipes as condensers; also that said pipes
can be used as condensers only, without ven-
tilating the kiln by keeping the openings «,
b, ¢, d, closed, but better results are secured
by first employmw the action of condensation,
and finishing by gradual ventilation of the
Some of the
pipes 7, 7, can be used as condensers and oth-
ers be used at the same time as ventilators
and thus both methodsof drying can be going
on at the same time. It is also obvious that

Q0
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the pipes 7, 7, at the sides of the kiln maybe

arranged in different ways |for instance as
shown by Figs. 2 and 3] without conflicting
with the spirit of this invention, which is, the
use of pipes inside of a dry kiln for the pur-
pose of condensation and ventilation, singly
or combined, as previously explained.

IIC

in IKFig. 3 the pipe 7 enters a box m, which

has openings and doors or coversn, one to the
In Fig.
4 the same effect is produced by extending
the kiln over the foundations on the sides and
ranning the pipe 7 directly down through and
also duecbly through the roof, orlﬁees with
covers being plowded as at B/, (o4

If preferred the materials to be dried may
be loaded on cars and then be putinto the kiln,
and one or more cars may betaken out of the
kiln, after the material has been dried, and
other cars be put in to keep the kiln full, thus
securing a continuous oper&tlon

I am aware that it is not new to ventilate
dry kilns, and that the principle of condensa-
tion has been used in such kilns by making
the sides of metal with one face exposed to

kiln through openings d at top of said pipes. ® the open air; also by using pipes inside the
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kiln, and causing cold water to circulate ! and having independent valves, substantially

through them; also by using a fan and con-
denser combined, the duty of the fan being to

~draw the air from the kiln, force it through a |

condenser,and return it to the kiln, after hav-
ing been heated by steam pipes. |

I do notelaim eitherof the above proCesses, |

but I claim the arrangement of pipes as ex-
plained, and equivalent modifications of them,

for the purposes named. By this improve-

ment, hot air is the only motive power em-

ployed, and it causes a circulation of cold air-
to pass through pipes 7, 7, which keeps the

~ pipes cool and causes them to act as condens-
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ers. It also draws the wet heavy air from the
bottom of the material to be dried and forces
it outside of the kiln. It also draws the cold
air from the outside into the kiln regulating

the ventilation of the same and all under con-

trol of the operator as previously explained.
I claim as my invention—
1. The combination in a kiln of a series of

pipes each of which has an upper and lower

valved opening leading to the outside air, the
sald openings with their valves being inde-

pendent of each other and the said pipeshav- |
ing also the upper and lower independent |

openings leading to the interior of the kiln,

as described. |

2. The combination in a kiln of a series of
pipes along one side, having upper and lower
openings leading to the outside air and upper
and lower valved openings leading to the in-
terior of the kiln and a second series of pipes 33
along the opposite side of the kiln having up-
per and lower openings leading both outside
and inside the kiln, substantially as described.
8. In a kiln a pipe or pipes located within
the kiln, and provided with openings to the 4o
outside at the upper and lower ends, and also
provided with openingsatthe upper and lower
ends to the inside, with suitable covers for
sald openings substantially as deseribed.

4. In a kiln a series of pipes having open- 4z
ings at their upper and lower ends both to the
outside and inside, with suitable covers for
sald openings, whereby circulation may be
maintained, substantially as described.

In testimony whereof Iaffix my signaturein zo
presence of two witnesses.

LEIGHTON PINE.

30

Witnesses: |
IFRANK P. CARMANY,
SAMUEL K, ALLEN.
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