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My invention relates particularly to the
control of the relative humidity in lumber
dry kilns by thermostatically operated
means, although the same may be profitably
employed for other uses. - I will confine the
description of my invention, however, to its

" use in a lumber kiln in this connection.
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Itis convenient to quote the following from
DBulletin 5A. (October, 1925, edition) entitled
“Tycos Instruments for Lumber Dry Kilns”
published by the Taylor Instrument Com-
panies, of Rochester, New York. .

“It iswell known that two of the most im-

portant factors in lumber drying are tem-

perature and humidity. One of the ad-
vantages of kiln drying is, that it is pessibie
to maintain proper drying conditions inde-
pendent of weather conditions, thereby con-
trolling the drying process and the final mois-
ture content. * * *7 . '
“Even the most inefficiently operated kiln
is capable of evaporating moisture from
The real problem, however, is to re-
move the moisture in the shortest time

_possible, without impairing the quality of

the stock being dried, and. with the mini-
muim of steam consumption and kiln super-
vision. * ¥ *» '

“The amount of moisture in the air affects
the rate at which the moisture is evaporated
from the surface of the stock, and the extent
to which the wood will dry.. If the air is
very dry (humidity too low) excessive evapo-
ration causes the fibres to become stiff and
dry, resulting in extreme case hardening.
This condition causes unequal stresses in the
boards. which if allowed to continue, results
in familiar defects, such as checking, warp-
ing.and in Joss of time and expensive kiln
operations. - * * *¥ -

To maintain proper drying conditions, by
hand adjustment of spray and heat line
valves is practically impossible. Therefore,
automatic devices for controlling the spray
and ‘heat~line valves were heretofore pro-’
vided as described in said bulletin.

But the mere automatic control of the.
spray and heat lines is not sufficient. The
dead steam and air which collects under the

roof of the dry kiln and does not circulate provided for placing the air within thekilnin 100

causes inequalities in the temperatures in the
kiln. Not only this, the latent heat given off
by the condensation of the moisture in the
lumber, after the spray line is turned off,
tends to cause sudden rises in the tempera-
ture, and thus a sudden fall in relative hu-

“midity will result.. A sudden increase in

heat and corresponding fall in humidity will

dry the lumber too quickly ; and the last men-
“tioned conditions cannot be anticipated nor

prevent except by the opening of the covers
of the vents in the roof of the kiln to permit
the escape of the dead steam and heat. '

At the present time the covers of the vents
in the roof of the kiln are manually operated
by an attendant who may, or may not always,
be on duty. In dany event no.matter how
careful he is, he has no accurate means of
knowing exactly how much, when or  how
long to open or keep open these covers.

But “regardless of the operator’s experi-

ence, and the skill which he may acquire, it
is mot within human ability instantly to
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change the position of the roof covers, so that -

the proper temperature and humidity will
always be maintained. The change in tem-
perature and humidity has ‘occurred before
the eye can detect it, or the hand prevent it.”

‘The object of my invention is to provide
an efficient automatic control: for the. roof
vents in dry kilns; thus to relieve the oper-
ator of the constant necessity of constant
watching -and: assuring that the roof vents

%
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will be controlled so as to cooperate with the

heating coils and the spray line to assure just
the rig
midity.- .

I attain my object by prbviding automatic

thermostatic controlled means for opening-
‘and .closing the spring line valve and the

roof vents in time with each other. This con-

t predetermined temperature and hu-
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trol, is effected through the medium of a wet - .

bulb or dry bulb similar to the operation of
said “Tycos” device, and located at any con-

venient point within the kiln, and by provid- .

ing means for imposing a variable interval of
time between the operations of the spray line
valve anid roof vent control, in that way assur-
ing an accurate cooperation of all the means
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“the desired state as to temperature and hu-

" ‘midity, with regard to a run of a particular

“erating devices; or through the medium of~

10

kind of lumber. . /
The automatic operation of the means for
controlling the roof vents may be accom-

plished through the medium of pressure op-

electro-magnetically operated devices, which
in turn are automatically controlled by the

thermostatic conditions within the . kiln..

" “Both of these means are illustrated in the ac-
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companying drawings, and
described. - - '

TIn the accompanying drawings, Fig. 1

hereinafter fully

with a vent and means for controlling the
outlet from the kiln through said vent, and
illustrated diagrammatically one combina-

tion of devices by which the vent controlling:

means are thermostatically operated in order

~ to attain the above mentioned. objects and
" results. - The devices here shown for oper-
_ ating the vent controlling means are actuated

25

by fluid pressure, and the thermostatic ele-
ment provided for operating the vent.con-
trolling means consists of devices at present

employed for controlling the temperature

. and humidity of a kiln chamber.

130

‘Fig. 2 shows a fragmentary perspective
view of a section of the roof of a kiln pro-
vided with a numbeér of vents, and the means

+ . for operating all these vents as a unit. .

€2
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‘Fig. 8 illustrates different means, than that
shown in Figs. 1 and 4 for controlling the
vent ; the cover shown in Fig. 3 being adapted

‘to provide, on being lifted, at first only a’

small opening for the vernt, and then a larger
opening with the further Lifting of the cover.

Fig. 4 shows an enlarged view of the vent-

am_i cover thereof shown in Fig. 1in order
to illustrate more clearly the arrangement of
the cover by which it is adjustable for vary-

" ing the control of the vent outlet.

a5

Fig. 5 illustrates diagrammatically that the-

thermostatically - actuated means for con-

_trolling the roof vent may be varied; as for
- example, instead of using pressure actuating

50
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- at any desired position by

60

- dry kiln has a vent ¢ controlled by a cover d.

-6

means, electro-magnetically operating means
may be used. o : ‘
_ Upon the roof ¢ of the kiln b are mounted,
in alinement a number of spaced vents ¢-con-
trolled by dampers or covers'd. ~These covers
hang from rods ¢ pivotally supported from
the ends of arms 7, rigidly secured to a rock-
shaft g. This shaft is suitably journaled in
bearings A mounted to the roof a. o
Prior to my invention the rock-shaft was
rotated manually by means of an arm g’ set
rack g2, as illus-
trated by Fig. 2, thereby opening:the vents

‘to any desired degree.

Referring first to Fig. 1 : The roof a of the

The pressure actuated device raises the dia-
phragm lever % to which the stem of the pres-

‘
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- Qufé actuated deviceissuitably fastened. The -
lever % is fixed to rock-shaft, g, which is jour- -

naled on the roof of the kiln in bearings % as
mentioned, and actuates the cover lever 7
from which is suspended the cover d.. -
The cover as shown in Figs. 1 and 4 com-
prises a cover 30 rigidly suspended from the
stem ¢, which sets tightly over the ventc. A
sleeve- 81 is formed on the underside of the

cover 30 which fits loosely in the vent ¢ pro- 5

viding a space 32 between the sleeve 31 and

the side of the vent c.to provide an openingen .. '

the cover, which is only slightly lifted. This

. _sleeve 31 is provided with a number of trian-
‘shows a section of the roof of a kiln provided -

gular notches 33, so that as the cover is lifted
the opening will gradually increase until the

~vent is opened to its fullest extent.

‘The arm % is weighted by a movable weight
wt, thei by forcing the pressure actuated de-
vice to operate against said weight, and in
that way providing means for regulating the
amount of pressure required to lift the cover
off the vent for more or less opening the latter.

Tt is assumed that the kiln is provided with
a thermostatic control of the “Tycos” type,
the actuating element, thus the wet-bulb for

example, being located at any convemient .

point in the kiln chamber.. - -

The Tycos device, as well known, com-.
prises a Bourdon type of helical spring p,
actuated by the wet bulb thermometer-m, and
this spring expands or contracts as the
humidity in the kiln rises or falls. - The.

movement of the helical spring is_trans- -

mitted by arm ¢ to pen arm 7, recording all
movements- on Tecord sheet ¢, which is ro-
tated by a clock (not shown).. The pen arm
is counter balanced by weight #” and is piv-
otally supported at s.. The movement of pen

‘arm 7 is transmitted to pin-valve-arm » by a
“horizontal link . - Said pin-valve-arm v 1s

pivotally fixed at v” and actuates pin 2 of the

‘needle valve by means of the set screw .27

which holds the said pin 2 in place against the
fluid pressure in the valve chamber 3.

" The direct set control, by which the desired

humidity is set, is an adjusting nut 2, con-

nected by arm 2’ to the arm y which sets the

pointer z for the desired’ thermostatic con--

_ditions in the kiln chamber. On the arm ¥

is a.slot %" in which a stud % fixed on the
arm 20 moves. To the stud %? is fastened a
coiled spring 4® by which the arm » carrying

the set screw 2 is held against the pin 2. The-

arm w is pivotally fixed at w’ and may move
freely the length of the slot 3, thus setting
the distance the pin arm v may move before
the pin 2 will be actuated. In the side of the
needle valve 3 an air-leak is provided as an
escape for pressure in pipes 9 and 13, the air-

leak being controlled by a set screw 4° as

usual. . .y Co _

As the humidity in the kiln rises above.a
predetermined point the arm' » influenced by
the wet bulb thermometer s, opens the needle
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-valve 3 and allows the pressure to flow from
air reservoir 6 through supply pipe 5, into
chamber 4 of the needle valve. The pressure
then flows through pipes 9 and 13 to the
pressure actuated means ¢ and 10, the latter
controlling the spray line valve 11 as usual.

The weight w?, susperided from the arm %~
is provided, so as to impose greater resistance
to the operation of the pressure actuated de-
vice ¢, in controlling the roof vent, than is
. imposed upon the pressure actuated device
10, by which the spray line valve 11 is oper- -
ated; in that way causing the roof vent to be
closed prior to the opening of the spray-line
valve, and vice versa, causing the closing of
the spray line valve before the opening of the
roof vent. The weight w¢ is adjustable in
order to vary the amount of resistance im-
posed on the pressure actuated device 7. -

The device illustrated by Fig.-1 operates as
follows: : »

When the humidity rises in the kiln cham-
ber, the Bourdon spring of the wet bulb ther-
mometer will be actuated, moving the pen-
arm, recording such change; and simultane-
ously opening the needle valve 2, and caus-
ing the pressure actuated device 10 to be
operated to shut off the steam spray. Then
if the humidity continues to rise, the pressure
actuated device ¢ controlling the roof vent
will be operated ; the timing of the vent open-
ing after the closing of the spray line is ac-
complished by adjusting the weight w¢ as
mentioned. - T T

A too sudden opening of the vents must
not be permitted for such would cause the
fluctuation of the temperature and humidity.
and produce case hardening and checking in
the lumber. ) : . ,

In order to prevent this it is necessary to
gradually open the vents and it is prefer-
able to arrange the vent opening and clos-
ing means so as to operate these means
at a predetermined accelerating rate.. To this
end as-the wet bulb temperature rises, ihe
" cover 30 is first lifted from off the vent thus

permitting only a small amount of air to
escape through the space 32 between the sleeve
31 and the vent ¢, which if not sufficient to
relieve the excess wet bulb. temperature so
that the wet bulb thermometer will either
cease rising or fall as the case may be, the
pressure operating devices will continue to
ift the cover arm until the V-shaped notches
33 are raised above the rim of the vent c,
thereby permitting a more rapid and acceler-.
ating rate of escape of the excess humidity -
until the wet bulb temperature falls and
causes the cover arin to moye downward and
gradually closes the said vént again. Like-
wise, if after a short time the smaller opening
of the vent should not be sufficient, the wet
. bulb temperature will continue to rise and
“will cause finally the larger cover plate to be
€5 lifted off the vent, o :
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«._Referring to Fig. 8 showing another type
of vent control which comprises two parts -
@ and d’, the part d’ is fixed on the stem ¢ by
a set screw ¢  and covers a hole in the
larger cover &, which rests on the vent. The

larger cover ¢ moves freely on the stem e.
On the lower end of said stem is a spider d?,

“which as the arm f rises, bears against and

lifts the cover part d. Thus as the lever f
rises the hole in the cover & is first opened,
giving a partial outlet for the vent 6, and.
I?mally the latter is opened to full extent.
Set. in the cover d are a number of adjusting
screws d° extending through and threaded
into the spider d?, so that the time the cover
d’ will open before the cover d is opened, may
be controlled. This construction is especially
adapted to prevent the too rapid opening of

80

- the cover and to permit the contrel device to

maintain a constant wet bulb temperature,
within the kiln as when the smaller cover @’
is first opened, and if the excess humidity is
not sufficiently relieved, the pressure operat-
ing device will continue to lift the cover arm
until the spider strikes the larger cover plate
d. When this occurs the weight of the larger
cover plate will be imposed upon the cover .
arm £, and hence greater pressure will be re-

uired to lift the latter, which tends to resist
the greater opening of the vent. The smaller
opening of the vent may be sufficient to relieve

90

‘the excess wet bulb temperature; but if not

the pressure will build up and finally wiil
lift the cover arm further, thereby lifting the
larger cover plate off the vent and opening
the latter wide: ‘

~ Referring now to Fig. 5, the means here
shown for operating the vent control are sim-

100

- ilar to those shown in Fig. 1, except for the
‘substitution of the electro-magnetic means
‘as actuating power instead of flnid pressure.

163

The roof @, vent ¢, and covers d and d’, are

‘the same as shown in Fig. 1. A solenoid sd -

when energized raises the solenoid lever %’
to which is affixed the rock-shaft ¢, which ac-: 110
tuates the cover lever f, from which is sus-"
pended the. cover controlling vent e. :

- The solenoid sd is actuated by the variable
contact 20, which regulatés the said solenoid

so that it gradually raises the solenoid arm 1i
%', and thereby the covers d and d’ in succes-
sion as before mentioned.

The plunger arm 21 controls the variable :
contact 20, and as the wet bulb thermometer——--
m actuates the plunger arm 21, according to 120
the degree of humidity in the kiln chamber,
the variable contact 20 controls the amount
of current going to the solenoid sd. As is ap-
parent when the solenoid is de-energized, the
vent covers will then be allowed to close down
on said vents. . : ’ :

The thermostatic eontrol which I provide

125

‘for the roof vents of a kiln, jas above de-
scribed, may in like manner

e applied to

~operate cold air gates located at the bottom 130 .
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- of the kiln, or other means provided for in-

. ducing a circulation of the air within the

kiln, these means to be operated in conjunc-

. ‘tion with, and relatively to.the.control of
‘said- roof vents, ‘ A

With the above described means for effect-

ing the thermostatic control of the roof vents,

the temperature and humidity conditions o

the kiln chamber may be -accurately main- .

'io tained as desired. It also reducesthe amount
of steam consumed in the spray, by auto-
matically closing the roof vent and inducing

-the evaporation of the moisture from the"

. lumber, thereby utilizing: the evaporated

15 moisture as the medium for maintaining the

desired humidity within the kiln.

While I have specifically mentioned the

- Tycos instruinent 1n the foregoing descrip-
, tion of my invention, it is,-of course, to be
20 understood that any other' thermostatically
actuated instrument may be used for operat-
ing the vent controlling and the dir:condi-
tioning means—that is the air humidifying
. means, or the air heating means, or both

- 25. means—of ‘the Ikiln chamber., In other

words, instead of the complementary air-con-
ditioning means above described, other, rela-
tively, cooperating, variable, complementary

* air conditioning means may be employed, ac-
30 cording to whether the particular condition
_of the air within the kiln-chamber to be ef-

fected is humidity, or temperature, or both.".

Likewise, while I have described my inven-
tion as particularly applicable to a kiln cham-
35 ber for drying lumber, it may also be found
~ practical for use in drying other articles.
Iclaim: | T
.. 1. The combination with a chamber pro-

vided with a vent, of automatic means for

40 controlling said - vent, = pressure actuated .

means  for operating the vent :.controlling

means, a. spray line within. the’ ¢hamber, &

“valve in ‘said spray line, pressure actuated
" means for operating the spray line valve, an
airline connected to each of said pressure ac-
tuated means, a thermostatically controlled
- -valve in said air line, the actuating element

of such thermostatic control being located
within said chamber, and means for differen-

45
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. operating said vent controlling means, where-
. by to cause the operation of the latter means
- relatively to the operation .of the spray line
valve, ‘ : ‘ :

and on said vent, pressure actuated means for

. line within the chamber, a valve in said spray
- line, pressure actuated means-for operating
.the spray line valve, an air line connected to

65 each of said pressure actuated means, a ther-

tiating the pressure required for operating
* the spray line -valve from that required for-

9. The combination with a chamber pro--
vided with a veit and a cover for said vent,
of automatic means for moving the cover off -

operating the cover moving means, a spray.

mostatically"coptrélled valve in said_ air l_ine,i

17,6876

the actuating element

control being located within said chamber, an
adjustable weight arranged to impose more
or less resistance to.the lifting of said vent
cover, whereby to cause the opening of the

of .such thermostatic-

70

vent to follow the closing of the spray line
and to close the vent prior to the opening .

of the spray line.

- 8+ In a kiln, and the like, in combination, a

vent in the kiln chamber, a control for the

75

vent, means for’ conditipnin% the air within .

the kiln chamber, a control for said air-con-
ditioning means, means operated by a ther-

mostatic instrument located within the kiln -

chamber whereby said controls are operated,

80

and adjustable means for varying the time.

interval between the operating of the air con-
ditioning means and the vent control.

4. In a kiln, and the like, in combination,a -

vent in the kiln chamber, a control for the

-vent, a spray line within the kiln chamber, a

control for said spray line, means operated

‘by & thermostatic instrument located within
‘the kiln chamber, whereby said controls are -

operated; adjustable means for varying the
time. interval. between the operating of the

_spray line control and the vent control. -

_"5. Ina kiln, and the like, in combination, a
vent in the kiln chamber, a cover for the vent
-and means for opera,ting the same, means for
conditioning the ajir within the kiln cham-
ber, a control for said air conditioning means,
means operated by a thermdstatic instrument

located within the kiln chamber whereby said

cover operating means and said control are
operated, and adjustable means for varying
the time interval between the operating of

the air conditioning means and the means for

operating the vent cover.’ _
6. In a kiln and the like, in combination
with a vent in the kiln chamber, a cover for
the vent, means for. operatin

kiln chamber, a control for said air condi-

tioning means, means operated by a thermo--
_static instrument located -within the kiln

chamber whereby said cover and control are

operated, and ‘adjustable means for varying

the time interval between the operating of the
air conditioning means and the vent cover,

said cover operating meéans opening or clos-" .
ing the vent opening at a rate varying as’
compared with the corresponding movements

of thecover. - . - ,
. 7.1In a kiln and the like, in combination
with a vent in the kiln .chamber, a cover for

the vent, means for operating the same, means -

for conditioning the air within the kiln cham-
ber, a control for said air conditioning means,
means operated by a thermostatic instrument

located within the kiln chamber avhereby said
cover operating means and said control are
operated; and adjustable means for varying

the time interval between the operating of -
the air conditioning means and the means for

] said cover,.
me¢ans for conditioning the air within the
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operating the vent cover, the cover operating
means opening and closing the vent opening .
at a materially increased rate as compared
with the similar movements of the cover.’

g 8 Ina kiln, and the like, in combination,
complementary unit-means for conditioning
the air within the kiln chamber, a control for
each of said unit-means, and means operated
by a thermostatic instrument located within

10 the kiln chamber whereby said controls are
operated respectively, one of said controls
being variable relatively to the desired time
interval between the operations of said unit-

means.’ '

15 9 In a kiln, and the like, in combination,
complementary unit-means for conditioning
the air within the kiln chamber, pressure ac-
tuated controls for said unit-means respec-

. tively, a pressure line connected to controls,

o9 @ thermostatically controlled valve in said

" pressure line, the actuating element of said
thermostatic control being located within
the kiln chamber, said pressure actuated con-

. trols being variable, whereby to differentiate

o5 the pressures required for their operation,
respectively, and cause the operation of one
of said unit-means relatively to the other.

HOWARD M. CONE.
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