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Lo all whom it may concern: | than required at the highest temperature of
Be 1t known that I, Wirriam G. R. BRAE- | the air leaving the heating apparatus, the ad-
MER, of the city of Buffalo, county of Lirie, | ditional humidity required being provided by
and State of New York, have invented an | steam or aqueous vapor jets above men-
5 lmiprovement in. Apparatus for Punfying | tioned. o o '
- and Humidifying Air, of which the tollowing My invention also comprehends details of
- 1s a specification. - . - - | construction which, together with the fes-
My nvention has:reference to apparatus | tures &bovespeciﬁed,wiﬁbebetterunderstood
for purifying and humidifying air, and con- | by reference to the drawings, in which:— =
- 10 sists of certain improvements which are fully | Figure 1 is a sectional side elevation of an. 65
set forth in the following specification, and apparatus for purifying and humidifying air;
- shown in the accompanying drawings, which | and Fig. 2 is a sectional plan view of the same.
form a part thereof. = | I A 18 the casing of the apparatus, and adja-
The object of my invention is to automat- | cent to jts inlet side, it is provided with tem-
15 lcally regulate the humidity of the air supply | pering steam coils B, by which the Incoming 70
- to the building or rooms therein irrespective | air may be heated to the desired preliminary -
of the variations in the external atmospheric | degree. - Immediately below the tempering
conditions, whereby the air at a proper tem- | colls are the usual by-pass dampers C which
~ perature and humidity may be supplied in | permit more ‘or less of the fyes}E) alr to pass

20 quantity where desired and unaffected by | into the humidifying apparatus without be-- 75

~ the variations in the atmosphere outside of ing heated by the tempering coils B. In this

the building. _. .| manner, the mixture of the incoming air may

More specifically, my object is to provide | be heated to substantially the desired degree
means for /imparting a definite amount of | before being subjected to the humidifyin

25 humidity te air being supplied to a building treatment. . The tempered air is purified and 80

- to give to it an absolute or fixed humidity | humidified by being made to pass through

~ while varying the relative humidity and tem- | one or more sheets of hot falling water from,
- perature of said air when passing into the | the spraying pipes D D, the sheets of hot fall-
Euildi'ng from the humidi.‘fging apparatus, | ing water being indicated in dotted lines.in
30 the change in relative humidity - eing se- |Fig. 1. The humidified air then passes 85
~ cured by varying the temperature of the air through the eliminator E which removes the
- after it has been brought to an absolute or excess of moisture, and thence passes through
fixed humidity, so that a definite amount of | the chamber F to the blower G, from whence
‘moisture is conveyed into.the building with | it is driven through a flue P into the room or.
85 a given volume of air, irrespective of the va- compartment m which it is to be utilized. 90
~ riationsin temperature of the air within the | “The temperature of the water from the spray-
building. S . | ing pipes D D imparts to the air a less hu- -
. My 1imvention consists in ‘providing a | midity than required at the highest tempera-
~* washer ‘and eliminator with means for sub- | ture of the air (lle&ving the heating apparatus _
40 Jecting the air to aqueous vapor. prior to its | for delivery into the room, and the additional 95
~ passing through the eliminator, or after hav- | amount of humidity which is required to
-~ Ing passed through ‘the eliminator, as pre- ‘make the predetermined absolute or Tfixed

- ferred, and independent of the washer or the humidity to the air is supplied by means of

temperature of the water thereof, which lat- | the steam jets H H,'or.I}) " or both com-

45 ter may be maintained constant at a definite | bined.” Ordinarily, one set of such jet pipes 10«
“high temperature, and regulating the admis- | will suffice. The pipes H H are shown as lo-
‘sion of the aqueous vapor to vary the hu- | cated in the casing A between the tempering

midity of the air controlled by a-suitable | coils B and the spraying pipes D, so that they

~ humidiostat or other automatic device under | im art to the Incoming air not only a degree

. 50_the action of the air in the building or room | of umidity but also some increase in tem- 105
| or,m the flues through which it passes. to perature, and in that way the air after pass-
‘reach its point of distribution. The hot wa- Ing through the steam jets and the sheets of
- ter of the washer is given a temperature to | hot falling water from the spraying pipes is
~ -be determined by test, and adapted to give | brought to the requisite absolute humidity,

55 slightly léss absolute humidity to the air | and then passes ﬁimugh the eliminator to 119
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have the excess of moisture removed. - ‘When
the air is thus purified and brought to_the

requisite degree of absolute humidity, it 1s.

subjected, on its way to the room where 1t 1S
to be utilized, to the action of heaters in case
the temperature is required to be consider-
ably raised, especially

conveyed over a long distance before reach-

‘ing the room; and in which case 1t would have

to be raised considerably in temperature be-
cause of the drop in temperature in transit.

This increase in temperature to the humidi-
fied air may be produced by means of a steam
heater J: J’, the former operating upon the |
‘Thumidified air before passing into the'blower
G and the latter operating upon it after 1t
leaves the blower.

Either or both of these
heaters may be employed as desired. More-
over, the means for heating the air to raise

jts temperature and also its relative humidity,
-while maintaining its fixed or absolute hu-

" midity, may be of the ordinary construction,
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~ indicated in dotted ines at L.
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hﬁdity?im_pa;rt.ed to

“accomplished by

- late t

similar to the tempering coils B with the by-

pass controlling devices C, whereby the

amount of heat imparted to the air may be

easily regulated without varying the, steam

in the steam coils. _
In case there is any variation in the hu-

a variation in the relative humidity. of the

‘heated air in the room when said air 1s sup-
‘plied at afixed temperature, then the amount
of humidity imparted to the air in the

~fying -apparatus

uri-
is regulated by controlling
the action of the steam jets H H’, and this 1s
. | by the valves K K’ which are
automatically operated by means of-a hu-
midiostat or other automatic regulating ap-

‘paratus L arranged in the room, in which the

air is delivered, or arranged in the pipe B, as
- By means of
this humidiostat, the lowering of the relative
humidity in the room, while the temperature
remains fixed, will cause it to operate through
the connections.M, so as to open the valves K
K’, or either of them, to a greater extent and
permit more steam to pass from the steam

jets for the purpose of increasing the humidity

‘In the air prior to its reaching the blower G.

Should the humidity in the room increase
above that required, then the reverse opera-

_ tion takes place with a reduction of the steam
~ jets and a lowering of the humidity imparted
‘to the air before reaching the blower.

The tempering coils B and the by-pass

‘dampers C are preferably regulated auto-
matically by means of a thermostat N, which

may be arranged in the room to'be heated or

 which may be arranged in the casing A, as in- |

dicated at N’, so as to maintain the 1mcoming
air mixture at a fixed temperature. It 1s,1n
most cases, preferable that the thermostat

‘shall be in the casing A, and such thermostat

will Oﬁemte through the devices O to regu-
e steam valve B’ of the tempering

where the air is to be

l the required humidity

the air such as to produce

809,289

pass dampersC. Where the by-pass dampers
(' are employed, it is not essential to use the
steam regulating valve B’ because the varia-
tion 1n tem{)eratm‘e may be controlled with-
in reasonable limits by the dampers C, which
are more rapid in inducing changes of tem-
. perature. - _ L |

The water from the perforated pipes D
falls in sheets of spray or like rain down into
the tank I at the bottom, and the collected
water taken from the air by the eliminator E

is also delivered to this tank. The tempera-.

ture of the water from the pipes D is mam-
 tained practically constant in" any suitable

manner, and this temperature is predeter-
mined after deciding upon the maximum

the humidified air delivered to the room and
should be such as to impart slightly less than
for the air.

course, 1t 1s

water from the pipes D might be considerably
below that which is required, reliance being
placed upon the steam jets H H' to make up
the deficiency
proper absolute humidity in the

urifying

' coils B and the deﬁ;ric.es O’ to 1'egulate the bjr- |

temperature which is required to be given to

Of
evident that this fixed relative
humidity which would be given by the hot

89

85 -

90

in. humidity to secure the N

apparatus and the proper relative umidity .

in the room to be heated. I therefore do not
restrict myself to any fixed amount of hu-
midity to be given by the pipes D and hot
water therefrom, except that it shall be

less than the miaximum humidity required.
It is also evident that while the spraying,

pipes H H' are designed for producing jets of
steam, they may nevertheless be employed
‘to produce the jets.of intensely hot water,

| which water might be held under consider-

able pressure, so that the water spray would
burst into steam when projected into the

| lar to thé structure set out in my a plica-
tion, Serial No. 392,251, filed September 11,

1907, but I do not restrict myself to any par-

ticular construction of eliminator, as this
part of the device may be
venient manner. |
The essential feature of my invention is In
‘the combination of the means which impart
less than the maximum hunudity required
with supplementing independent devices for
| supplying, under regulation, the additional
amount of humidity required to produce the
| absplute humidity necessary to secure the
relative humidity required at the predeter-
~mined temperature of the room. :
~ In the operation of this a%p@ratus, it will

' be observed that, assuming theair to be used
at a certain temperature and relative hu-
' midity,. it becomes necessary to impart to
 the air an absolute humidity
‘ature such, that when the air is raised to the

| final-temperature for use, the moisture due

casing A. The eliminator may be made 1
any suitable manner, that shown being simi~

made in any con-

and temper-.
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- the current of air a hot a
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. ga'ratus, the combination

~ thin body of hot water of substa,ntlaﬁ)l
stant temperature through which the air |

Passes, an eliminator for removing the excess
- of water from the air, means for supplying a,
.. hot aqueous vapor to the current of ai %e— |
fore it 1s treated to the thin body of hot water
to raise the humidity of the air to the abso-";

60
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“1ng to the blower, and its
Jperature under these conditions will be that

~tion. .
. While I prefer the construction shown as

'a,pp.aratus, the combination of

899,289

fied air impart a relatively lower and con-
stant relative humidity as
the relative humidity of the air before pass-

humidity and tem-

which is required for the building or room.

No claim 1s made in this application to the

method of producing air of practically con-
stant relative humidity heremn described, as
the same is reserved for a separate applica-

being excellently adapted for the purposes of
my 1nvention, .the details thereof may be
modified without departing from the spirit
of the invention. | . .

Having now described my'invention, what
I claim as new, and desire to secure by Let-

ters Patent, is:— = | _
- L.In an air purifying and humidifying

apparatus, the combination of means for pro-
ducing a current of air, means for supplying a
thin body of hot water of substantially con-
stant temperature through which the air

passes; an eliminator for removing the excess

of water from the air, and means for supply-

Ing to the current of air a hot aqueous vapor
~ to raise the humidity of

jute humidity required.

2. In an ait purifying

ducing a current of air, means for sup
8 thin body of hot water of substantia
stant temperature -through which

olying
Y con-

of water from the air, means for supplying to

to the absolute
humidity required, and means automatically
controlled by
ered from the apparatus to vary the amount
of aqueous vapor supplied.to the air, where-

by the absolute humidity thereof may be |

maintained constant. . =~ ﬁ
3. In an air puritying and humidifying ap-
n of means for pro-
ucing a current of air, means for supplying a
con-

alr

- lute humidity required, and means to regu-

. .60

late the admission of the aqueous vapor to

maintain the absolute humidity.of the air
practically constant. - I
4. In an air purifying and humidifying ap-

- paratus, the combination of means for pro-

~. duelng a current of air, means for sup]iylylng 8

6.0

thin body of hot water of substantis

compared with .

the air to the abso- |
and_humidifying
means for pro-
‘the air

passes, an eliminator for removing the-excess

CL queous vapor to
-raise the humidity of the air

the condition of the air deliv-

‘to the absolute hum* ditjr- will, with the rare- |

- thin body of hot water of substa

——

-humidity required,

ducing a current of air,
thin body of hot water of substantia ly con--

‘hot .aqueous vapor to

7. Inan air purifying-an

8
of water from the air, means for supplying a
hot aqueous vapor to the current of ‘air to
raise the humidity of the air to the absolute
and means to impart pre-
minary heat to the air before being treated
to the aqueous vapor and thin body of water.
5. In an air purifying and humidifying ap-
paratus, the combination of means for pro-

4 .

means for supplying a

0

79
stant temperature -through which the air

passes, an eliminator for removing the excess .
of water from the air, means for supplying a

hot aqueous vapor to the current of air to
ralse the humidity of the air to the absolute
humidity required, means to impart prelimi-
nary heat to the air before being treated to

80

the aqueous vapor and thin body of water,
‘and automatic devices for controlling the

means for imparting preliminary heat to g5

-maintain the preliminary temperature of the

air practically constant. -
- 6. In an air purifying and humidifying ap-

paratus, the combination of means for ro-

ducing a current of air, means for

1’;&,
R

SUppLyIng a
ntially con-
stant’ temperature through which the air
passes, an eliminator for removing the excess
of water from the air, means for supplying a
the current of air to
of the air to the absolute
humidity required, and means acting upon
the humidified air to lower its relative %u—
midity and increase its tem erature.

_ humidifying ap-
paratus, the combination of means for pro-
ducing a current, of air, means for supplying a
thin body of hot water of subst_a,ntlari)ly‘}bén— |
stant ‘temperature through which the air
passes, an eliminator for removing the excess.: 105
of water from the air, means for supplyinga -
hot- aqueous vapor to the current of air to
raisé the humidity of the air to the absolute -
humidity required, the said aqueous vapor

05
raise the humid1t§

100

| being delivered to the air"both before and 116 ..

atter being treated to the thin. body of hot wa-

ter, and ‘means for regulating the aqueous

vapor to maintain a practically constant ab- -

solute humidity. =~ L "'
8. In an airpurifying and humidifying ap- 115
aratus, the combination of means for pro-

o

ucing a current of air, means for supplying a

| thin body of hot water of substantially con-

stant temperature through which the air -
passes, an eliminator for removing the excess 120
of water from the air, means for supplying a
hot aqueous vapor to the current -of air to

raise the humidity of the air to the absolute
‘humidity required, means for varying the

supply ‘of aqueous vapor to changé the de- 125

gree of humidification of the air, and a hu-

| ! midiostat operating under the influence of -
ntially con-
stant ‘ temperature through which the air |
Ppasses, an eliminator for remoying the excess

the humidified air to control the said means -
for varying the supply of aqueous vapor. o
- 9."In an air purifying and humidifying ap- 139
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-~ of water

raise the hunudity
~ humidity required, means to impart prelimi-
- nary heat to the air before being treated to

paratus, the combination of means for pro-
ducing a current of air, means for sup Iying a
thin body of hot water of substantially con-

stant temperature through which the air

an eliminator for removing the excess
from the air, means for supplying a

to the current of air to
of the air to the absolute

passes,

hot aqueous vapor

the aqueous vapor and thin body of water,

and a thermostat arranged in the path of the

current of air to be treated for controlling the

means for imparting the preliminary heat |
whereby the preliminary temperature of the '

air is made practically constant. .
10. In an air humidifying apparatus, the

899,289

ous body of practically constant temperature

in the path of the current of air, and auto-
matic means for providing a variable body of

hot aqueous vapor also in the path. of the

' current of air to supply to the air the addi-

tional humidity to that obtained from the
aqueous body of constant temperature to
impart a practically constant a,ll))solute hu-
nndity. T

' combination of means for producing a cur- -
rent of air, means for providing a hot ‘aque-

In testimony of which invention, 1 have .

hereunto set my hand.
Witnesses: "
R. M. KELLY,

M. ¥. DriscoLL.

WAL G. R. BRAEMER.
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