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To all whom 2t may concern: |

- Be it known that I, Ricuarp H. THOMAS,
a-citizen of the Umted States, and a remdent
of Chicago, in the county of Cook and State
of Illinois, have invented a new and Im-

proved Humlthty—]{educmﬂ' System or Ap-.

paratus, of which the followmﬂ' 1S a specifi-
cation.

This 1nvént10n relates to certain im-
provements in that class of systems or ap-

{)a,ratuses which are designed for reducing or

essening the humidity or moisture present
in air and more especially in such systems or

-appa,ra,tuses of this character as are more
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-~ or apparatus is fendered simpler, cheaper
and otherwise better adapted and more con-

- fully

especially adapted for use in connection with
alr purifying means, and the object of the
invention is to prowde a humldlty reducing
system or apparatus of a simple and com-
paratively inexpensive nature and of an 1m-
proved and compact construction which

shall permit of being operated in a substan-

tially continuous manner for the reduction:

and regulation of the humidity of the air
passed through the improved apparatus.
The 1nvention consists in certain novel
features of the construction, combination
and arrangement of the several parts of the
improved humidity reduci ing system or ap-
paratus, whereby certain important advan-
tages are attained and the improved system

venient for use, all as will be heremafter
set forth.
The novel features of the invention will be

: -carefu]ly defined in the claims.

40

~In the accompanying drawings which
serve to illustrate the 1nvent10n-T10'ure 11s
a plan view showing a system or apparatus
constructed accordmfr to my invention, por-

~ tions of the same belnfr broken out and
- shown 1n section for the 1ﬂustra,tmn of cer-

45

tain features of (,onstructlon to be herein-
after referred to. Fig..2 i1s a side elevation
of the improved apparatus as shown in Fig,

Kig. 3 15 a sectional detail view, drawn to
a ]a,rger scale and showing features of con-

o struction of the dlaphragm regulator form-

~1ing part of my improved’ a,ppa,mtus

o0

Fig. 4
1s an enlarged detall view showing, “de-
tached, the regulatmﬂ' or controlhnn- valve
actu&ted from the hygrostat for recru]atmcr

. or controlling the operatlon of the 1mpr0ved

- apparatus.

F1<_:r. ~1s a view somewhat

_—d

l

similar to Fig. 1 but illustrating a modlﬁed

form of the 1mproved system or apparatus.
Referring first to Figs. 1 to 4, it will be

seen that the 1mproved system or apparatus

comprises a casing 1 which may be of an

suitable constructlon being provided wit
an alr passage extended throun'h 1t, 1n which
air passage are arranged the several instru-

mentalities for treating the air for the re-

moval or reduction of its humidity., The

casing 1 is here shown as also forming the
casing of an air purifier with which the im-
proved apparatus 1s combined; but I make
no claim herein to the details of said air puri-
fier, nor do I desire to be understood as lim-
iting myself to the use of my present im-
provements in connection with this or any
other air purifier, since 1t is evident that the
improved humidity reducing system or ap-

paratus is adapted for use equally well where

purification of the air is not-required.
As herein shown, the air for treatment by
my improved system or apparatus 1s sup-
plied to the casing 1 at the right hand end
thereof being dlrected through the passage
as indicated by the arrows z, z in Fig. 1, and

at said right hand end of the air passage 1n

the casing 1s produced a spraying chamber 2,
wherein 1s arranged suitable spraying means
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herein indicated at 3 and consisting of a -

spray pipe having suitable nozzles for spray-
ing water or other suitable cleansing and
purifying agent through the entering air sup-
ply. 5, 5 represent the spray nozzles on the
plpe 3 and 4 represents a water supply pipe
which may be connected with any suitable
source of supply and which communicates
with spray-pipe 3 for supply of water thereto.
By means of the spray thus produced in the
chamber 2 of the casing 1, the entering air 1s
freed from solid 1mpur1tles together with
such vapors and gases as are soluble in water,

such 1mpur1t1ns falhnﬂ' to the floor of cham-

ber 2 with said spray ~ and being withdrawn
by way of a suitable outlet. 6 6 represent
inclined angular baffle plates or deflectors
vertically extended in chamber 2 beyond the
spraying device and designed to lateral] de-
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flect the air passing through the casing to

cause such alr to clrculate between said

plates in the circuitous passages intervening

‘between said plates, by which means the air

will be freed from the spray carried in sus-

pension, such spray condensing upon the

105
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plates 6, 6 on contact therewith so as to flow | however, desire to be understood as limiting

down the plates to the floor of chamber 2
whence it may escape at the outlet provided

as above described. The air thus treated,

while being purified from solid impurities
and of a certain proportion of those gases and

“vapors which are soluble in water, still car-
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ries with it a certain percentage of moisture
and of gases and vapors which were not re-
moved by the spraying treatment and for the
removal of such moisture and gases and
vapors I provide in the passage of the casing
1, beyond the spraying chamber 2 the means
which I will now describe, premising that the
removal of the moisture or humidity from
the air is the principal function of such
means, the removal of other impuritiés
therefrom being only incidental to the opera-
tion of the said means. .

7 represents a chamber produced in the
passage of the casing 1 beyond the spraying
chamber 2 and which I will term for conven-
lence, the drying chamber, and in said dry-
ing chamber as herein shown are arranged
transverse seriles of laterally inclined or angu-
lar baffle plates or deflectors 6, 6 vertically
extended and similar in all respects to the
batile plates or deflectors of the spraying
chamber. and also adapted to laterally de-
flect the air passing through the drying
chamber, although this is not essential to my
present invention since said baffle plates in

- the drying chamber 7 may be of any desired

39

kind or may in some cases, be altogether
omitted. Beyond the drying chamber 7, the
alr passage of the casing 1 forms an outlet or
discharge chamber 9 which is herein shown

at the left hand end of the casing and which

serves to receive certain regulating or con-
trolling means as will be hereinafter ex-

- plained. - -

10 represents a tank or tro].lghhsupported

~ at the upper part of the drying chamber 7

40

and having its bottom formed with perfora-

tions 11 designed for the discharge of a dry-

-ing solution or agent from the trough or tank

into the drying chamber. When such agent
- ~1s used 1n the form of a solution, it is evident
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that it will be permitted to trickle down |

through the drying chamber from trough or
tank 10 i1n the spaces between the baffle

plates 6 as well as over the surfaces of said

plates so that the air circulating through the

" drying chamber between said plates, will be

brought into intimate contact with such so-.
lution for substantially complete removal of

1ts moisture or humidity . when desired.

When the laterally inclined baffié platés are
employed 1n the drying chamber, it is evi-
dent that the drying material is brought into

~ more intimate contact with the air owing to

the circuitous path traversed by the air, and

- In this way it 1s possible to make the drying

65

-chamber of much smaller dimensions than

would otherwise be necessary. I do not,

myself to the employment of this special
means for supplying the drying agent to the
drying chamber, nor to the employment of
such agent in the form of solution, since it

will be obvious that other means for the sup-

ply thereof may be provided in lieu of the de-
vices herein shown and also that the agent

may be in the form of powder or other form

‘adapted for being brought into intimate re-

lation with the air to be treated.

~ 8 represents a tank or trough arranged at
the base of the drying chamber 7 for the col-
lection of the drying solution or agent after
the same shall have trickled or passed down

through said drying chamber, and 12 repre-

sents a suppiy pipe by way of which the dry-
ing solution is supplied to the trough or tank
10-from a pumping device 13, drawing its

supply of such solution by way of a pipe 14

from a supply tank 17. .
18 1ndicates an overflow pipe connected

with the upper part of the trough or tank

10, as seen 1n Figs. 1 and 2 for drawing off
therefrom any excess of solution which may
be supplied by the pumping device 13, and

‘sald pipe 18 has at its lower end a connection
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19 with the trough 8 at the base of the drying -

chamber 7, so that the spent solution from
sald receiving tmugh or tank 8 1s also dis-
charged into said pipe 18. A waste pipe 20
connects the lower end of pipe 18 with the

supply tank 17 so that the excess of solution.

1n tank or trough 10 together with the spent

solution falling in .trough 8 is returned by

way of pipe 20 to tank 17. _
Within the tank 17 is a steam or other

heating coil as shown in dotted lines in Fig.
2 and said coil has at one end a steam con-

nection 21 at which live steam is supplied
thereto from a boiler (not shown) the oppo-
site end of said coil having connection with a
drip-pipe through which the condensation is

discharged as shown at 22. 23 is a vapor
pipe fitted to the tank and by the employ-
ment of the steam coil 1t will be understood -

that the spent solution in the tank 17 may be

heated and partially evaporated so as-to con-
centrate such solution after i1ts employment-

for removal of moisture from the air in cham-
ber 7 so that the same solution may be re-
peatedly employed, the vapor escaping from
the tank 17 by way of pipe 23.

The solution employed will be, by prefer-
ence, a strong solution of some such sub-

stance as calcium chlorid having strong aflin-
ity for water and by the evaporation or con-

centration effected in the tank 17 such solu-
tion will be maintained at a strength sufli-
cient to cause the solution when allowed to
trickle through the drying chamber 7, to ab-
stract the watery vapor from the air flowirig
through the casing 1, a certain proportion of

the other gaseous or vaporous impurities of
| such air being likewise taken up by said solu-
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tion. When the solution is returned to tank | the apparatus may be accommodated to dif-

1,

14 leading from tank 17 to said

supply of s
and. 1tself controlled by a diaphragm recula-

¢ excess of water thus acquired, to-
gether with such other impurities will be dis-

sipated by the heat applied from the steam

coll, or other heating medium. | ~:

| the pipe
_ puimnping de-
vice 18 arranged a valve 15 controlling the
solution to said pumping device

any desired source of power and in

-tor 16 the detailed structure of which is

15
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1n Fig. 4, comprises

30

‘phragm

‘pipe 30, adap
“the regulated
“depress the diaphragm 35 and open valve 15

shown in Fig. 3 and comprises a flexible dia-

35 extended in a casine 34 and con-
nected with the stem 33 of valve 15, a Spriag
36 being coiled on
closed: The casing 34 has a cover fitted
above the diaphragm 35 and within said

cover-is a - chamber with which connects g
admission of which serves to

so that solution may flow through pipe 14 to

the pumping device.

24 1ndicates

-

a hygrostat which, as shown
ises two strips suitably Stip-
ported at one end and laid one on the otl.or
and bent in volute form, said strips being

made from substances adapted to expand and

contract unequally at different degrees of lLu-
midity of the air whereby movement is trans-
mitted to the free end of the device. The

outer strip may be conveniently formed
35.-from cat-gut, hair or the like while the inner

be conveniently made of metal:

strip may

- This hygrostat 1s-arranged in the outlet or
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. “with the condition of the alr in
chamber 9 so that a uniform
- gree of humidity or dryness of

60

valve 25 being

discharge chamber 9 or otherwise of the eas.

Ing 1 and its free movable end is connected
to operate the stem 252 of a valve 25 from va.

riations in humidity of the air in said dis--

charge chamber 9, said valve 25 bé‘ing insert-
ed between air pipes 29 and 26, the former of
which has connection with pipe 30 leading to

‘the diaphragm regulator 16 and the latter of
~ which connects
~ tank or reservoir 28 adapted to hold a Suijly

with a pipe 27 leading to a

of compressed air which is discharged from
sald tank through pipes 27, 26, 29 and 30,

the pump is likewise regulated from the op-
eration of the hygrostat. In this way 1t wil]
be understood that the su ply of the drying
solution is directly contro ]edY in accordance
the discharge

and even de-

Is automatically attained by the use of my

~improved.  apparatus. By proper adjust-

ment 1t will also |
of humidity: or dryness of the discharged air

may also be varied so that the operation of

.
AT

The pumping device may be driven from

| the valve stem to hold said -
~diaphragm uplifted and valve 15 normally

ted to convey compressed air, |

opened, to the diaphragm
chamber to regulate the extent of opening of
~the valve 15 whereby the flow of solution to

the treated air

50 be obvious that the degree

so that the

very simple and com

E—

ferent requirements. ) |
32 Indicates a valve or ecock controlling the
flow of air through pipe 30 from the valve 25

controlled by hygrostat 24 (o the diaphragm

regulator 16 and by the use of this valve 32
1t will be evident that the hygrostat will be
prevented from influencing the supply of so-
lution to the drying chamber. It is some-
times desirdble to operate the apparatus
without recourse to said hygrostat, and when
the valve 32 is closed, this mav be done g
valve 122 in 1

of the supply of solutionby hand.

In Fig. 5 I have shown a modified form of
the improved apparatus which is adapted
for use In.connection with some form of solid
drying agent, such for example, as dry or

powdered calcium chlorid which may be con-

tamed in a concentraiing or drying pan 172
and fed by conveyers 44 and 46 communi-
cating by way of a hopper 45 and of any pre-
ferred construction, to a ho
10* at the top of the drying chamber in cas-
ing 1, falling through the air current in the
drying chamber and taking up the moisture
or humidity from such air so that it atiains
a liquid or semi-liquid state on reaching the
base of said chamber where it is received in
a trough and returned therefrom by way of
pipe 20 to tank or pan 172,

The conveyers may be operated by belting
as seen at 43 from an electric motor 42, the

circuit of which is controlled by a switch or

controller 41 comprising an arm actuated by
a link connection 40 from a diaphragm regu-
lator 16 similar to that described above except
that said link connection takes the place of
the valve-stem 33. The regulator 16 is con-
trolled automatically by the hygrostat in sub-
stantially the same way as above described
supply of the drying agent to
the drying chamber ‘is automatically regu-
lated through the electrical connection from
the degree of humidity or dryness of the air
in the discharge chamber of casing 1 in order
to msure uniforin and even operation of the
apparatus. | | |

From the above description it will be evi- .-

dent that the improved apparatus is of a
arailvely inexpensive
nature and is especially well &gapted for use
by reason of the automatic action which in-
sures uniform dryness of the treated air
The drying agent is also continuously sup-
plied so that the operation of the apparatus
or system s made practically continuous
and by repeatedly using the same supply of
drying |
the removal of the.excess of water therefrom
an important economy is attained in the
cost of operation. : o S

pipe 12 permitiing regula,i;ion'

per or trough.

8
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agent and concentrating the same for |

1256

. It will also be obvious from the above de-
seription that the improved system or appa-



| fatus is capable of coﬁsidera,ble ch&nge with- |

out material departure from the principles
and spirit of the invention and for this rea-
sonn I do not desire to be understood as lim-
iting myself to the precise form and arrange-

ment of the several parts of the apparatus
mg out:

herein shown and described in ¢arry
my invention in practice. Nor do I desire to
be understood as limiting myself to the em-
ployment of any particular drying agent,

either liquid or solid, or to the means for |
supplying the same nor to the peculiar

“means for regulating such supply herein

15
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shown, since all these features are capable of

change without departure from my inven-

tion. . N

Having thus described my invention,
what I claim and desire to secure by Letters
Patent is— |
1. Anap
having a drying chamber adapted for the

-passage of air, means for supplying a dry-
ing agent to said chamber for abstraction
of moisture from such air and means, con-

trolled from the degree of ‘moisture or dry-
ness of the air discharged from said chamber
ind connected with said supplying means to

* regulate the supply of such drying agent to

30
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 drying agent thereto, whereby such _
. agent is permitted to fall through the air

40

: s

passage. of air in &

“said drying chamber. R
2. An apparatus of the character described

having a drying chambet adapted for the
passage of air in a horizontal direction,
means to laterally deflect the air through
said chamber, means at the upper part of

said chamber, for discharging a supply of

passing through the drying chamber in & di-
rectlon transverse to

3. Anap
having a chamber adapted for the
' horizontal direction, in-
clitied devices in said chamber and adapted

rying

. to laterally deflect the air flowing through

50

the same, a device at the upper 8
chamber for discharging a supply ‘of drying

‘agent thereto, whereby such drying agent 1s
permitted to fall through the air passing

~ through the drying thamber in a direction

85

transverse to the direction of the flow of air

circulating through said chamber, a trough

L

at the base of'the drying chamber to receive

the drying agent thus supplied; and means

e

 trough.

L

4. An a
inclined baflfle

871,104

ar&tué of the ch'a,ractéi* described

rymng i

_ the direction of the
flow of air through said chamber, and means

 at the base of said drying chamber for dis- |

© ¢harging such drying agent thereirom. .

' aratus of the character described

art of sald

 In testimony

paratus of the character described
‘having a drying chamber rovided with ver-
“tically extended laterally i
- plates between which is produced a circuit- |

i
¢

ous passage for air

horizdﬁtallj‘r" directed

through said chamber; a device at the upper

part of said chamber for discharging a supply
of drying agent thereto, whereby said drying

agent is permitted to fall through the air
passing between the baffle plates in a direc-

said air, and means at the base of the drying

tion transverse to the direction of the low of

60
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chamber for discharging such drying agent

thereirom. _ - .
5. An apparatus of the character described
comprising a drying chamber adapted for the

passage of air, means for supplying a drying
agent to said chamber for abstraction of

79

moisture from such air and comprising a -

pumﬁing device, a supply receptacle with
which the pumping device has connection,
means for heating said receptacle, a con-
nection extended from the drying chamber to

drying agent from said chamber to the re-
ceptacle; a hygrostat exposed to the air dis-
charged from the drying chamber and actu-

ated from variations in the degree of dryness
or humidity thereof and means, operated by -

the hygrostat and controlling the SHIﬁIl‘)ly of
drying agent from said receptacle through
the pumping device to the drying chamber.

6. An apparatus of the character deseribed
having a drying chamber adapted for the

80

-the supply receptacle for the return of the

85
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passage of air, means for supplying a drying- _'

agent to said chamber for abstraction of
moisture from such air and comprising a
pumping device, a receptacle for the drying

agent having heatibg feans and connected

with the pumping device, a_connection ex-
tended from the drfying chamber to said re-
ceptacle for the return of the drying agent

from said chamber to said receptacle; a valve

95
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controlling the connection of the receptacle -

with the pumping dévice, a diaphragm regu-

lator conitected to operate the valve and

having a diaphragm chamber, a tank to con-
tain compressed air and having pipe connec-

165

tion with the diaphragm chamber of said

regulator, a valve controlling said pipe con-

nection and a hygrostat exposed to the air dis-

charged from the dryihg chamber and actu-
ated from variations in the degree ot drying

110

or humidity thereof and having connection

with said last-named valve to operate the

same for regulating the supply of compressed
air from said tank to the.
of said regulator. = |
hereof I have hereto signed
my name at Chicago, Illinois, this 19th day
of October 1905, in the présence of two sub-
scribing witnesses. . o

Witnesses: |
- Cuas. C. TILLMAN,
. J. D. CAPLINGER.

1aphragm chamber

RICHARD H. THOMAS. |
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