1,587,277

June 1, 1926.

J. E, BOLLING
AIR HUMIDIFYING AND CLEANING APPARATUS

4 Sheets-Sheet 1

Filed April 24, 192%

AN

<
AN
Y 7
Y L _U. 1
N . i
S <
I I  —
i e
= =
f(_ I I /_W
jd e
(_ I I /,».
yall <
rJ I I /“(
- e
— =
N
N 1 I )mr
- \
o //lln
A\
e e = - =
v .
1 TR LI I I T I T T T
[ N\ ’
Vo !
[ / \\_ ||||||||||||||||||| Y
) \
~ A

s
e
)

~ IS

,_:__

VLV

M /&.



June 1, 1926. 1,587,277

J. E. BOLLING
AIR HUMIDIFYING AND CLEANING AFPPARATUS
Filed April 24, 1923 4 Sheets-Sheet 2

29

2N |
&%) i
s S

)

)
z = 4 ,Ilzl
Z T

| \ s T 2, Inventor
. %%@Xw M



June 1, 1926. , . 1,587,277
_ J. E. BOLLING _
" AIR HUMIDIFYING AND CLEANING APPARATUS
-Filed April 24, 1923 4 Sheets~-Sheet 3
Yig. . |
‘ 42 Register
> 2z 2z ; whoserreeeeee s
z 5)»
_ 25 46 43 f2 47
S )4 M [

/—\ ' R RIEE
ii 'E:l_,r,,7/53 47’ LS50

From Weter man=="—= 1o Naste Prpe

42 Regester
=5

6

64. A ‘ Inzake from Outside 51/;/6//‘/7‘9 '

’ /
—— i 9 " 70

[::] : FromWater Moir== "= to Waste Ppe

Rty




June 1, 1926. 1,587,277
' J. E. BOLLING ‘
AIR HUMIDIFYING AND CLEANING APPARATUS

Filed April 24, 1923

=l ﬁ“;%//

4 Sheets-Sheet 4

3011 g2z
it 317 F09  SOLAB BT
807 550
f;am//éz‘eﬂ%/fl\. “Z‘oWa&L‘e Flpe
2477 480 -
LR ey %/d
L5 =t
AN ars MN=z20
arz| | | | =23 _
i a2
21917 —
Y — 4

ngewto;




10

15

20

25

30

Patented June 1,. 1926.

UNITED STATES

1,587,217

PATENT OFFICE.

JOHN ESTEN BOLLING, OF NEWARK, NEW JERSEY.

AIBR HUMIDIFYING AND CLEANING APPARATUS.

" Application filed April 24, 1928. Serial No. 634,313,

My invention consists in the novel features
hereinafter set forth reference being had to
the accompanying drawings, which illustrate

several forms in which I have contemplated

embodying the invention, selected by me for
purposes of illustration, and the said inven-
tion is fully disclosed in the following de-
scription and claims. -

y invention consists in apparatus for
humidifying, cleansing and heating the air

in an enclosed space, and is adapted more’

particularly for use in connection with
rooms, apartments or buildings for residen-
tial purposes or offices, the object being to
insure that the rooms shall be supplied with
cleaned air at such temperatures and of such
relative humidity as to be conducive to the
greatest degree to health and comfort. With
all systems of artificial heating of rooms,
apartments and buildings, it is recognized by
the persons occupying the spaces so heated
that the air is lacking in the required per-
centage of moisture necessary for health and
comfort and also that the air contains a
relatively large amount of finely divided
solid particles of foreign matter, dust, lint,
carbonaceous matter, and the like, which is
extremely objectionable from the standpoint
of health, and also is deposited on the furni-
ture, walls and draperies within such spaces.

It is also recognized that in order to in-
sure health and comfort, the air should con-

- tain approximately forty to fifty per cent

[
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of the amount of moisture which it is capable
of absorbing at the temperature of the air.
The problem of supplying such a high state
of relative humidity in residential and office
spaces is an extremely difficult one on ac-
count of the limitations which are neces-
sarily imposed upon the constructors of such
apparatus. For such purposes it is imprac-
ticable to employ power driven air circulat-
ing fans, for the reason that the operation
of such devices involves objectionable noise,
and also a considerable item of expense.
The surface evaporation from receptacles

- containing water disposed within the spaces

60

referred to, has proven wholly inadequate as
the surfaces exposed are relatively small and
the evaporation therefrom will not supply

more than a minute fraction of the desired -
moisture to the air, and further such surface-

evaporation mechanism does not remove the
dirt and foreign matter from the air to any
material extent. :

The object of my. invention is to-provide =
an extremely simple and inexpensive appara- -

tus capable of being used in connection with
the ordinary heating appliances in general
use, in’ which relatively large movable sur-
faces are maintained in a wet condition so
as to promote rapid and very extensive

‘evaporation therefrom, such surfaces being

supplied with water heated to facilitate evap-
oration and being continuously supplied to
such surface by moving the lafter through
and in contact with the heated water, the
power necessary to operate the moving parts
of the mechanism being supplied. entirely by
a current-or currents of air heated by con-
vection from the normal heating mechanism,
and the water being heated either by the
heated air, or directly from the heating ap-.
paratus itself, or both, the parts being con-
structed and operated so as to actually sup-

ply the desirable relative humidity of sub-

stantially from forty to fifty per cent of the
moisture which the air at the temperature
maintained in the space or room is capable
of absorbing, while at the same time elimi-
nating from the air, passing through the ap-
paratus, practically all the particles of
foreign matter carried therein and ultimate-
ly treating substantially all the air in the
room. '
The apparatus is so constructed that it
may be readily cleaned to remove all the
dirt and foreign matter collected while a
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plentiful supply of water for evaporating

purposes is maintained at all times. I pre-
fer to so construct the apparatus that a por-
tion only of the air heated by convection is

90

utilized for the purpose of driving the.actu- -

ating means for operating the apparatus,

which portion is carried around the evapo- -

rating mechanism while the main portion-

of the air is carried through and in intimate
contact -with the evaporating. mechanism
and humidified to the point of approximate
saturation, issuing from the ‘apparatus and

air and atmosphere of the room so as to
produce a resultant humidity of approxi-
mately forty to fifty percent of saturation
at the temperature maintained. My inven-

1100 R

- diffusing with the diverted .portion of the -

108

tion also contemplates the use of dampers -

or other controlling mechanism for the
diverted air current which effects the opera-
tion of the mechanism so that the apparatus

may be operated at the most desirable speed



for the particular heating mechanism ern-

- ployed.-and so that the smallest amount of
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air possible may be diverted for purposes
of power actuation. My improved ap-

_ paratus is so constructed and arranged that

in case of a fall of temperature, as in ex-
tremely cold weather, which would other-
wise tend to cause condensation of moisture
from the air, as upon the window panes, the
action of the, apparatus will automatically
respond to such condition as the air acted
upon by the heating mechanism, will enter
at lower temperature and pass at lower
temperature through the humidifying mech-
anism, and will tlierefore not absorb so
much moisture as when it is heated to higher
temperatures, the effective utility of the

" heat being in such case expended more in
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raising the temperature than increasing the
humidity, and’thus enabling the apparatus
to automatically respond. to wariations of
temperature resulting from the prevailing
season and.climate in which the apparatus
is employed. The amount of humidifying
.action is always in direct proportion to the
amount of heating accomplished, so that the
‘relative: humidity is practically constant,
and a fall of temperature will be accom-
panied by a consequential fall of moisten-
ing effect, the relative humidity remaining
substantially at :all times within the de-
.sirable limits. Consequently, the heating
apparatus cannot establish that condition
of dryness which would otherwise exist
where the requisite amount of moisture is
absent from the air, which is not only in-
jurious to health and the cause of much
discomfort to the occupants of the roomi,
but which also is extremely deleterious to
the furniture and the building itself if it
is a wooden building. The injurious effects
of dry heated air on fine cabinet' work,
musical instruments, such as pianos, etc.,
and other articles of furniture, are well
known, and where my improved apparatus
is used, these injurious effects cannot occur
as long as the water supply is maintained
to the bumidifying apparatus, whether the

room is occupied or unoccupied during the.

night or the day, and regardless of whether
the temperature is high or low. o
. Referring” to the accompanying draw-

ings:— .

. Fig. 1 represents an end view of one form
of apparatus embodying my invention .and
constructed to be applied to an ordinary
radiator heated by steam or hot water...

Fig. 2 represents a vertical sectional view
of the apparatus shown in Fig. 1 on line
2—2 thereof, the radiator being shown in
elevation. '

. 'Fig..8 represents a horizontal section on

line 3—3 of Fig. 1. .
Fig. 4 is an enlarged perspective view
representing ‘the parts of the apparatus

_the same.
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shown in Figs. 1, 2'and 3, in separated rela- -

tion, .

Fig. 5 is a detail view of a form of valve
mechanism for controlling the inlet from
the water supply tank.

Fig. 6 is an enlarged detail sectional view
illustrating the construction of the rotating
evaporating surfaces or cylinders which I
find it convenient to employ. -

Fig. 7 is a more or less diagrammatic
representation of an embodiment of my in-
vention showing it applied to an air heating
furnace.

Fig. 8 is a transverse sectional view of the
apparatus shown in Fig.
8—8 looking in the direction of the arrows.

Fig. 9 is a view similar to Fig. 7 show-
ing the apparatus applied to an indirect
steam or hot water heating system.

Fig. 10 is a detail view showing the con-

nections to the water pan for heating the
same, illustrated diagrammatically in Fig. 9.
" Fig. 11 is a view partly in section of a
slightly modified form of apparatus for use
in connection with an ordinary radiator in
which the water pan is permanently mount-
ed and provided with suitable pipes and
valves for maintaining the water level and
flushing the pan in situ. '

Fig. 12 is a partial sectional view of a
slightly modified form of water tank or res-
ervoir for use with the radiator type of ap-
paratus which can be readily filled in situ,
without disturbing the apparatus.

Fig. 13 represents a sectional view of the
tank shown in Fig. 12.

Referring to the form or embodiment of
my invention illustrated in Figs. 1 to 6 in-
clusive, 1 represents an ordinary steam or
hot water radiator supplied by pipe, 2, un-
der the control of valve, 3, (or valves) ina
well known or usual manner. 4, represents
an enclosing casing surrounding the radiator

7, taken on line
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and provided with suitable apertures or cut- .

away portions, .5, adjacent to the floor or
lower portion of the radiator for the pur-
pose of admitting air from the surrounding
room or space to the interior of the casing.

The casing may 'bé conveniently. provided .

with a hand opening, 6, adjacent to the valve
(or valves), said opening being provided
with a hinged closure, 7, normally closing
he upper portion of the casing
may also be provided with suitable brackets,
indicated at 8, for engaging the radiator and
steadying the casing. Above the radiator

“the casing is provided with a water pan or

receptacle, indicated at 9, which may be con-

veniently formed with a bead or rolled edge, .

10, arranged to rest upon and be supported

by suitable brackets, 11, within the casing,

so that the water pan may be removed at any
time and thoroughly rinsed or cleansed un-
der a faucet, or otherwise. In connection
with the water pan, I employ a rotary hu-
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- midifying mechanism cohsisting of a plu;

rality of concentric cylinders spaced a short
distance from each other so as to provide air
passages between the outer face of one cyl-
inder and the inner face of the next outer
cylinder. The central cylinder, indicated at
12, see Fig. 6, is preferably closed at each

“end by heads, 13, and is provided with a lon-

gitudmal shaft, 14, and the remaining cylin-
ers are open at the ends and are supported
with respect to each other and to the shaft in
any suitable or desired manner, as by spi-

- ders, spacing devices, or otherwise, so ar-
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ranged as to afford minimum obstruction to
the passages between the cylinders. These
cylinders may be plain cylinders, as indi-
cated in Fig. 1, or they may be and prefer-
ably are {)rovided with corrugations extend-
ing spirally around the same, as indicated in
Fig. 6, and_are preferably eight or nine in
number, although the'precise number is im-
material and will depend upon the eapacity
and size of the apparatus. The exterior
open end cylinders are indicated in Fig. 6 as
129, 12%, 12¢, 128, etc. The object of provid-
ing the cylinders with gpiral corrugations is
to effect a slight forward propulsion of the

-water longitudinally of the water pan as the

cylinders are rotated therein to effect move-
ment of the dust particles eliminated from
the air and collected in the water toward one
end of the cylinder, so as to allow them to
settle to the bottom of the pan and prevent
the contamination of the air which might
otherwise result by passing it over the accu-
mulated particles of foreign matter after the
device has been in operation sometime.' The

-cylinders 12—12" constitute what I shall

hereafter term the rotor and these are sub-
merged in water in the pan, 9, to a level in-
dicated by the dotted line »—= in Fig. 2,
that is to say a level slightly above the low-
est point in the surface of the innermost
cylinder, the intent being that the surfaces
of all of the cylinders shall be maintained in
wet.condition at all times by the rotation of
the rotor. Means are provided, as herein-
after pointed out, for.maintaining this water
level and a1§o‘v,for operating the rotor. I
prefer to provide means for readily detach-
ing the'rotor and its actuating propeller so
that it also may be thoroughly washed un-
der a faucet or otherwise, to remove any ad-
hering particles of dust or foreign matter
from time to time. This may be accom-
plished in many ways, but in the present in-

- stance I have shown the water pan, 9, pro-

60
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vided at each end with a suitable bracket,

indicated at 15, adapted to receive a usual.

form of ball bearing, 16, which is carried by
the shaft, 14, at each end of the rotor. o

In order to have the rotor move at the
slowest possible speed so as not to waste
energy in driving it beyond the necessities
of the apparatus, and also for the purpose

8 .

of emiiloying a propelling device of large
diameter, I prefer to so arranged the ap- -
paratus that the air which passes through

the spaces between the cylinders in contact
with -the wetted surfaces thereof is not used
to drive the rotor, and I divert a small por-
tion of the air, as hereinafter explained,
and carry. it through a passage, indicated
at 17, between the outermost cylinder, 124
and the surrounding casing which in this
instance is partly supplied by the inner sur-
face of the water reservoir adjacent to the
upper and lateral portions of the rotor and
which is formed by a stationary shield, 18,
located above the radiator adjacent to the
outlet of the casihg and below the water

pan, and providing passage 17’ between it

and the pan. The shaft, 14, is provided
with a wind wheel, or propellor, 19, the
blades of which are arranged in a circle of
larger diameter than the cylinder, 124, of
the rotor, said blades being in alignment
longitudinally with the substantially an-
nular passage 17—17’, before described, the
parts being so constructed that the air
heated by convection from the radiator will
pass in large part through the spaces be-
tween the cylinder to the rotor, a portion
only of the heated air passing through the
passage 17—17’, and coming in contact with
the blades of the wind wheel or propeller,
effecting a slow revolution of the rotor.
Suitable means are provided for maintain-
ing the water in the pan, 9, at the proper

water level. In the case of a radiator device

such as is shown in these figures, it is ordi-
narily not practical to connect the same with
water service pipes and sewer connections,
and I therefore provide where this is not
practical, a-detachable water reservoir which
1s preferably of the form shown in Fig. 4,
and forms the upper portion of the casing
or housing of the apparatusibeing conven-
iently made of substantially crescent shape
in cross section, although any other form
may be employed. The lower edges of the
reservoir, 20, will be provided with suitable
flanges, 21, to engage and be supported up-
on the casing, 4, and a curved hood, indi-
cated at 22, is provided at one end of the
casing to enclose the space above the radi-
ator at that end of the apparatus and to
direct the convection air current into the

- portion, 17, of the propeller actuating air

passage and the humidifying air passages
between the cylinders of the rotor. Suitable
handles may be provided on the water reser-
voir and on the water tank to facilitate lift-

70
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ing the parts when separating and assem-

bling the same. The water reservoir, 20,
is preferably entirely closed, except for an
outlet pipe, indicated at 23, extending across
adjacent to its lowest portion, as indicated
in Figs. 1, 2 and 4, and provided with a de-

livery and filling tube, 24, adapted to ex-
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tend into the water pan and have its lower
end at the water level when the parts are
in operative position. For convenience in
handling the apparatus, I prefer to provide
‘the tube, 24, with a valve, 25, provided with
a projection stem, 26, which extends below
the mouth of the pipe, 24, to such a distance
that it will come in contact with the bottom
of the water pan and raise the valve slight-
ly so as to open it when the parts are in
operative position so that the water will flow
from the reservoir 20, into the water pan,
as may be necessary to miaintain the water
level in the pan. When the pan is lifted
off for cleaning the machine or filling the
water reservoir, the valve will close the pipe,
95, and prevent the water from dripping on
the floor, and the reservoir may be filled by
simply inverting it and pouring water into
the filling pipe, 24, at which time the valve
will be in open position and will be held by
a collar or enlargement, 27, on the stem, 26,

I prefer to provide means to adjust the
amount of air used for the purpose of op-
erating the wind wheel or propeller, and

_this may be accomplished in many ways.

For example, I have shown in Figs. 1 and 2,
a series of small dampers, indicated at: 28,
which are pivotally supported in any desired
manner and project inwardly from the in-
ner surface of the water reservoir. These
dampers may be turned by hand so as to

present more or less of their surfaces in the

path of the air currents, and thus regulate
the amount of air flowing through the pas-
sage, 17—17’. In Figs. 3 and 4 I have also
shown another damper construction which
consists of a segmental piece of sheet metal,
indicated at 29, adapted to be fitted detach-
ably in brackets, 80, secured to the upper
part of the casing, and provided with holes
which may be of any desired size. A plu-
rality of these damper plates may be made
with holes whose combined area will bear
different proportion to the area of the plate,

and one or another of these plates may be-

inserted in the brackets, 80, according to
the requirements of the particular apparatus
and the radiator with which it is employed.
T wish it to be understood that these dampers
may be dispensed with altogether in some
instances if they are not required, but that
these or equivalent damper mechanism can
be employed when- desired, and will in such
cases, perform a useful function in enabling
the quantity of air diverted for purposes of
operating the rotor to be adjusted in ac-
cordance with the requirement of the par-
ticular apparatus and radiator used.

In the operation of the apparatus herein-

_ before described the air of the room wil

_enter the radiator casing, 4, through the

apertures, 5, at the bottom, and being heated,
will rise,'thus imparting a certain velocity to
the air current, by convection. Portions of

1,587,277

the air will pass between the cylinders of the
rotor .in contact with the wetted surfaces
thereof, the water in the pan, 9, being main-
tained at a relatively high temperature by
radiation from the radiator, and by contact
with the heated air currents passing around
the pan, so that the air which passes be-
tween the cylinders will absorb moisture sub-
stantially to the point of saturation and will
issue at the other end of the rotor and pass
through the central open portion of the
propeller and out of the casing through an
aperture, 31. All particles of dust, lint, dirt
carbonaceous and other foreign matter con-
tained in the air will tend to be deposited on
the surfaces of the cylinders,and as the rotor
is in constant motion, will be carried down
to and below.the surface of the water so as
to be washed from the surfaces and separated
therefrom while the surfaces of the rotor are
maintained at all times with a film of mois-
ture thereon in the best condition for
evaporation. Where the spirally corrugated
cylinders are employed, the water will ‘be
given an endwisg movement through the
tank by the rotation of the rotor, which will
tend to carry the dirt collected in the water
to one end of the tank and free it in large
measure from the cylinders. '

In some instances instead of corrugating
the cylinders, I may provide them with a
spiral wire or spiral rib, soldered or other-
wise secured thereto, or to certain of said
cylinders, as the exterior cylinder, if desired.

Portions of the current of air set in motion
by convection from the radiator will, as be-
fore stated, be diverted and carried through
the passage, 17—17’, around the exterior of
the rotor and brought directly into engage-
ment with the blades of the wind wheel or
propeller, to operate the rotor, this quantity
of air being subject to adjustment by means
of damper mechanism, as before stated.
This air will be humidified and cleansed to
a certain extent, as a considerable quantity
of it will come in contact with the exterior
cylinder, 128, and it will issue from the
cylinder, 81, and be diffused with the satu-
rated air into the surrounding atmosphere so
that the continued operation of the appa-
ratus, which will be noiseless and require no
application of power or other attenticn, will
maintain the desired relative humidity _of
the atmosphere, and at the same time will

in a very short time eliminate practically

all dirt, lint, carbon and other foreign mat-
ter, leaving it in the best condition for health
and comfort. As before stated, the device
is practically automatic in adapting itself
to the difference between moderate weather
and extremely cold weather. In cold
weather, the air which is to be heated by the
radiator will naturally enter the casing at
a lower temperature than usual and the heat
taken up from the radiator will not raise it
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“to as Bigh a temperature, so that as it passes

~ tion, which would otherwise result.

10

15

20

.through the humidifying apparatus, it will

absorb less moisture and consequently the
relative humidity will remain practically
constant under variations in the temperature
of the air, without objectionable condensa-
In
some instances it has been found desirable
to provide the water pan, 9, with a small
screen, indicated at 32 in Figs. 2 and 3,
slightly -below the water level, to assist in
preventing the accumulation of dust on the
surface of the water. As the device oper-
ates, the upper portions of the water will be

gradually propelled toward the delivery end .

of the machine within the water pan, and
will return adjacent to the bottom of the

. pan, and as the water rises at the inner end

of the pan, it will pass through the screen,
32, and any floating particles will have a
tendency to collect below the screen and re-
main ‘until they.become sufficiently  wetted
with moisture to be deposited on the bottom
of the pan. At proper intervals the parts

. will be separated, as indicated in Fig. 4, to

enable the rotor to be thoroughly washed
and to enable the water pan to be emptied
of all collected dirt and foreign matter, and
thoroughly washed, after which the parts

* can be readily and quickly reassembled.

This insures pure and healthful moist air -

at all times. _

Figs. 7 and 8 of the drawing illustrate an
embodiment of my invention which may be
conveniently made where the room or space,

© the air of which is to be treated, is heated

il

‘ment.

by a hot air furnace and in which it is de-
sirable to locate the air treating apparatus
in the cellar or furnace room. In these

figures, 40, is a hot air furnace of the usual

or preferred construction provided with a
hot air duct, 41, for supplying heated air
through a register, 42, to a room or apart-
The figures show a convenient ar-

- rangement for the purpose of applying my

invention under these circumstances. 43
represents a drum or casing formed con-
veniently in halves and connected together
by detachable catches, 44, of any preferred
construction, the casing being supported at
one end by a conical head, 45, connected
with the hot air flue, 41, and supported in
any convenient way and the casing is sup-
ported at the opposite end by an angle pipe,
46, the discharge end of which is connected
with the register, 42. Within the casing, 43,
is supported the water pan, 109, construct-
ed in the same manner as heretofore de-
scribed, the rotor 112, mounted on the shaft,

114, provided with the propeller or wind:

wheel, 119, and detachably mounted by
means of the ball bearings, 116, supported
in brackets secured to the pan, all of said
arts being constructed substantially  as
reretofore described ‘with reference to Figs.

8

1 to 6. A passage, 117—117" substantiaﬁy
surrounds the rotor and pan, permitting a

certain portion of the air to be diverted for .

the purpose of operating the fan or pro-

peller, while the remaining portion of the
all* passes between the cylinders of the rotor

as heretofore described. In this case, by

70

reason of the fact that the device will be

located conveniently with respect to water
main and sewer connections, the water level
in the pan may be maintained automatically
by means of a supply pipe, 47, provided
with the usual float valve, 48, and float, 49, see
Fig. 8, which is arranged to close the pipe,
47, when the proper water level is reached
in the pan. The pan is also provided with
an overflow pipe, 50, which may be connect-
ed with a bucket or other receptacle if a
sewer connection is not practical. The pipe,
50, terminates inside of the pan at the water

(]

80

level. In order to provide means for flush- N

ing out and thoroughly cleansing the pan’

of all dirt, I prefer to provide additional
outlet pipe, 51, extending from the bottém
of the pan and conveniently connected to the

pipe, 50, and provided with a valve, 52,
which will normally be closed, but which

may he opened when desired to run large
quantities of water into the pan and flush it
out for cleaning purposes. ’

The water in the pan is heated to facili-

90 -

tate evaporation in two ways, first by the

hot air passing around the pan, and second-
ly directly from the furnace by means of
a water back, 53, connected with circulation
pipes, 54 and 55, the latter of which is lo-
cated within the pan. The operation of the
device will be the same as has been hereto-
fore described. -
- In Fig. 9 I have shown another embodi-
ment of my- invention which may be con-
veniently installed where indirect radiation
from a steam or hot water furnace is em-
Eloyed as the heating unit, and is caused to
eat air supplied to the room or space. In
this figure, 60, represents a steam or hot water

heater provided with a main steam or hot"

water supply, pipe, 61. 62 represents a radi-
ator or coil of any desired size or form

~which may be single or multiple, according

to the quantity of air to be heated. This

110

115

radiator is connected by means of a pipe, -

63, with the supply pipe, 61, and by a re-
turn pipe, 64,.to the boiler. The radiator
is enclosed in a casing, indicated at 65, to
which air is preferably admitted in two
ways.
with an inlet aperture, 66, having the usual
controlling louvers, 67, for regulating the
quantity of air passing through the :ame,

and this aperture admits air from the inte- -

120

The casing' is shown as provided -

125

rior of the building into the casing, 65, the -

casing also being provided with another in-
let aperture, 68, provided with adjustable

louvers, 69, and connected by:a pipe, 70,

1
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with the air outside of the building. By
regulating the louvers the desired propor-
tion of cold fresh air from the exterior at-
mosphere and warm recirculated air within

‘the building can be accurately regulated.

The casing, 65, is connected to an angle cas-
ing, 146, and register, 142, by 2 drum, 143,
or casing, constructed exactly in the same
manner as heretofore described with ref-
erence to the drum, 43, and within the drum
is installed the humidifying and cleaning
apparatus comprising the water pan, 209,
the rotor, 212, detachably mounted and pro-
vided with propelling wind wheel, 219, all

constructed and operating as hereinbefore

described. In this instance the water in the
pin is heated by carrying the pipe, 63, for
the radiator (or a branch therefrom) into
‘the interior of the pan, and of course will
also be heated by the hot air passing from
the radiator around the pan and rotor
through the passage, 217—217".

The water will be supplied and main-
tained at the desired level in exactly the
same manner as heretofore described In re-

-~ spect to Figs. 7 and 8, and the same parts
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are illustrated in Fig. 9 and have been given
numerals. corresponding to those used in
Figs. 7 and 8, increased by 100. The opera-
tion of the apparatus illustrated in Fig. 9
will be readily understood, and itis unneces-
sary to recapitulate it in detail.

The heating of the water supplied to the
humidifying device, in accordance with my
invention, is a very important feature of
the invention and it accomplishes two val-
uable results. In the first place, it facili-
tates evaporation and the consequent op-
eration of the machine in supplying the
necessary moisture to the air, but further
than this it so increases the capacity of the
apparatus that a comparatively small ap-
paratus may be employed to satisfactorily
and efficiently humidify the air in- compara-
tively large enclosed spaces where appara-
tus of much greater size would be required
if provision was not made for directly heat-
ing the water. This is particularly impor-
tant in the application of ‘the apparatus in
dwelling houses and apartments where it is
not practical to use bulky apparatus, and it
also enables me to provide an efficient ap-

. paratus at very low cost. It will also be

66

understood that ddditional heating means
for- the water, such- as the water back or
heating . coil  previously described, are not

.' -employed.and.: the heating of the water is

accomplished solely by the heat of the air

. passing aroynd- and over the water pan.

80
bé of greater size and proportions than
“swhere the auxiliary heating means for di-
‘réetly heating the water is employed, in or-

.dér to secure the same capacity. It will

Phe humidifying apparatus will necessarily

‘therefore be seen that the adequate heating
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of the water has a direct influence upon the
efficiency of the apparatus and also the econ-
omy in space and material in its construc-
tion. :

Tt will be understood that in the radiator

"type of apparatus illustrated in Figs. 1 to

6, inclusive, instead of having the water
pan removable and supplied by means of a
water reservoir, the tank may be perma-
nently secured to the radiator casing and
provided with pipes for maintaining the

“water level and flushing the pan, substan-

tially as shown in Figs. 7 and 8 and 9.
Such a construction is shown in Fig. 11
In this figure the water pan, indicated at
309, is permanently mounted in the casing
of the radiator and is provided with a wa-
ter supply pipe, 307, having the usual float
valve, 348, -and float, 349, for closing the
supply pipe when the proper water level is
reached in the pan. 850 illustrates the
waste pipe, which is conveniently carried
to and connected with a sewer ¢connection or
house waste pipe, and 851, illustrates the
flushing pipe extending from:the bottom of
the pan,and connected to the waste pipe,
350, and provided with a normally closed
valve, 352. These pipe connections can be
made .with any suitable pipes of small di-
ameter, such, for example, as small copper
tubing which -may be carried around the
base board, to the water main and waste
pipe respectively, so as to be inconspicuous.
In Fig. 11, 312, represents the rotor, and
819, the propeller or wind wheel, detachably
mounted as hereinbefore described, but in
this instance the water reservoir is dispensed
with and the upper portion of the radiator
casing is closed by means of a detachable
semi-cylindrical hood, 320, which encloses
the working apparatus and which may. be
removed when it is desired to take out the
rotor and propellor at suitable intervals
for cleaning the same.

In Figs. 12 and 13 I have illustrated an-
other slight modification of my invention, in
which the water reservoir shown in Figs.
1 to 6 inclusive for use with the radiator
type of apparatus, is provided with a fil}-
ing aperture on its upper surface so that it
may be filled in situ, without disturbing the
reservoir or any other part of the appara-
tus. In this figure, 420, represénts the re-
movable water reservoir which: is con-
structed substantially in the same manner
as shown in Figs. 1 to 6, except in respect
to the means for introducing and discharg-
ing the water. In this instance the reser-
voir is provided with a central discharge
pipe, 428;.the lower end of which terminates
at the water level in the water pan, the

water level being indicated by the dotted.

line, ¥—v, and’ the water pan being indi-
cated at 409. The pipe, 423, is also con-
nected with lateral pipes, 423%, extending to
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the lower portions of the reservoir, slightly
above the lowest portion so as to avoid dis-
charging sediment in the pan. At the lower
end of the discharge pipe, 428, is a valve
seat, 470, adapted to be engaged by the
valve, 471, at the lower end of a valve stem,
472, for closing the pipe, 428. The upper
end of the valve stem is connected by a piv-
oted lever, 473, with a vertical rod, 474,
which extends up through a filling orifice,
475, and is held in position by a suitable
guide, 476. The filling orifice is provided
with a tubular collar, 477, which is in turn
surrounded by an exterior collar, 478, to
form an annular well which is filled with
mercury, indicated at 479. The parts form-
ing the mercury well should be made of a

metal not attacked by mercury, such as’

nickel, for example. A. weighted closure,
consisting of a weight,"480, and tubular por-
tion, 481, is provided for closing the water
inlet, so as to make an absolutely air tight
seal, the tubular portion, 481, being of
proper diameter to enter the well between

5 the concentric collars 477—478, and the up-

per portion of the closure is adapted to en-
gage the rod, 474, and depress the same,
which effects the lifting of the valve stem,
472, and opens the valve, 471. It will be
readily understood that in order to fill the
reservoir it is only necessary to lift off the

- closure, 480—481, and pour water into the

40

reservoir through the filling aperture, 475.
The removal of the closure permits the
valve, 471, to seat by gravity and prevent
the flooding of the water pan. This ar-
rangement will be found éspecially conven-
ient where the apparatus is installed in a

:room in a dwelling house or office at some
'distance from the water supply and makes

it unnecessary to remove the water recep-
ticle or otherwise disturb the apparatus for
the purpose of renewing the water supply.
If desired, an ordinary gauge, indicated at
482, may be provided on ‘the water recer-

. voir, so that the amount of water in the

50

reservoir can be ascertained by a glance at

“the apparatus.

. Where my improved apparatus is used
m connection with a hot air furnace, as

- shown in Figs. 7 and 8, it will be understood

. preferred, or.found desirable.

. 60
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that the humidifying device may be located
in a single air supply pipe from the furnace
and may supply sufficient moisture for the
air of the entire building, or for a particu-
lar room, as preferred, and other pipes from

the hot air heater may or may not be sup-

plied with the humidifying apparatus, as
In some in-
stances, however, .the humidifying device
may be located within the dome of the hot
air furnace, so that all of the heated air

delivered from the furnace by any of the -

ith the
orm of

conducting pipes will be supplied
desired moisture content. In the

apparatus illustrated in Figs. 9 and 10, for
use in connection with steam or hot water
heating plants, it will be tnderstood that
the apparatus shown in these figures may
be made of such capacity as to .supply the
necessary humidity to the air for the entire
house or apartment heated by the furnace,

7.
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and heat will be supplied from the furnace -

to the usual radiators located in the gev-
eral rooms, which operate merely as heat-
ing surfaces, as usual.

It will be further understood. that a hu-
midifying device of the type shown in Figs.
1 to 6 of the drawings, provided with a wa-
ter reservoir, may also be readily adapted
for use in connection with any ordinary hot
alr register, where a hot air-heating system
is employed. In such case the humiditying

50

apparatus would be enclosed in a substan- -

tially cylindrical casing, the upper. portion
of which would be formed by the remov-
able water receptacle and the rear end of
the casing would be connected preferably at
one side with the hot air register, which

would support one end of the casing, and-

90

the other.end could be readily supported by

a wall or floor bracket or support. In this.
case all the air issuing from the register
would pass through the casing in the same
mann:e and with the same effective opera-
tion as the hot air rising from the radiator
shown in Figs. 1 and 2. K

What I claim and desire to secure by Let-
ters Patent is:— ‘ S

‘1. In an apparatus for humidifying air,
the combination with a casing having an air
inlet and constructed so as to be supported
in conjunction with a heating apparatus so
arranged as to heat air entering from the
surrounding atmosphere, said casing having
a discharge opening for cleaned héated air, a

100
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rotary humidifying device within said casing -

provided with spaced evaporating surfaces
of large area located in the path of the air so.
heated by the heating device ahd entering
through the air inlét, means for supplying

110

water in a thin film to said evaporating sur- -

faces, and a rotary propelling device con-
nected to the humidifying device and located
operatively with respect to the air inlet so as
to be rotated solely by the motion of the air
imparted by heat alone without the inter-
vention of power operated means.

2. In an apparatus for humidifying air,

the combination with a casing having an air.

inlet and constructed so as to be supported
in conjunction with a heating apparatus so

‘arranged -as to heat air entering from the

surrounding atmosphere, said casing having:

a discharge opening for cleaned heated air, -

113
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rotary humidifying device within said casing:

provided with spaced evaporating surfaces
of large area located in the path of the air so-.

heated by ‘the_ heating  device and entering:

through the air inlet, means- for supplying
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" water in a thin film to said evaporating sur-
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faces, a rotary propelling -device connected
to the humidifying deviée and located oper-
atively with vespect to the air inlet so as to
be rotated solely by the motion of the air im-
parted by heat alone without' the interven-
tion of power operated means, and means for
supporting the humidifying and propelling
devices in the casing whereby they may be

removed and the adhering solid matter col-.

lected from the atmosphere effectively re-

moved therefrom.

8. In an apparatus for humidifying air,
the combination with a casing having an air
inlet constructed so as to be supported in
conjunction with a heating apparatus so ar-
ranged as to heat air entering from the sur-
rounding atmosphere, said casing having a

" discharge opening for cleaned heated air, a
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rotary humidifying device within said casing
provided with spaced evaporating surfaces
of large area located in the path of .the air
so heated by the heating device and enter-
ing through the air inlet, means for supply-
ing water in a thin film to said evaporating
surfaces, a rotary propelling device con-
nected to the humidifying device and located
operatively with respect to the air inlet so as
to be rotated solely by the motion of the air
imparted by heat alone without the inter-
vention of power operated means, means for
supporting the humidifying and propelling
devices in the casing whereby they may be
removed. and the adhering solid matter col-
lected from the atmosphere effectively re-
moved therefrom, the means for supplying
the film of water to the evaporating surfaces
comprising a water pan removably supported
in the casing and surrounding portions of
the humidifying device.

4. In an apparatus for humidifying and
cleaning air, the combination with a casing
provided with air inlet and discharge open-
ings, a rotary humidifying device within the
casing provided with spaced evaporating
surfaces of large area located in the path of
the air, a water pan within said casing in
the path of the air, said humidifying device
adapted to be partially submerged in said
pan, a rotary propelling member operated by
the movement of air through said casing and
operatively connected with said humidifying
device and means for inducing a movement
of air through said casing, said air passing
around the water pan and controlling the
temperature thereof. - o

' .. 5 In an apparatus for hurhidifying,ahd
cleaning air, the combination . of a casing

60
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with air inlet and “discharge openings,. a

water pan removably mounted in the casing,-
-brackets carried by said-pan, a shaft remov-
“ably mounted in said brackets, a humidifyin,

device carried by and rotatable with sai

shaft and provided with spaced evaporating

surfaces of large area, $aid surfaces being
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adapted to be partially submerged withia the
water in said pan-and a rotary propelling
member connected with the shaft for oper-
ating the humidifying device together with
means for inducing a current of air through
said casing against said surfaces, and means
for supplying water to and maintaining it at
a predetermined level in said pan. :

6. In an apparatus for humidifying air,
the combination of a casing provided with
air inlet and discharge openings, a rotary
humidifying device within the casing pro-
vided with spaced cy.indrical surfaces of
large area, means for supplying water in a
thin film to said evaporating surfaces, a.ro-
tary propelling device operatively connected
with said humidifying device and provided
with blades arranged in a path outside of
the circumference of the outermost-cylinder,
and means for inducing a current of air

0

-1

5

80

85

through said casing together with means for -~

diverting a portion of the air around the
humidifying device and into engagement
Z)Vith the blades of the propelling mem-
er. :

7. In an apparatus
cleaning air, the combination of the casing
provided with air inlet and discharge open-
ings, a rotary humidifying device within
said casing provided with spaced evaporat-
ing ‘surfaces of large area, means for sup-
plying water at all times in a thin film to
said evaporating surfaces, a rotary propel-
ling member operatively connected with the
humidifying device and provided with a cir-

cular series of blades concentric with the.

axis of the humidifying device, but located
at a greater distance from the axis than the
evaporating surfaces of the humidifying de-
vice and means for inducing a current of air
through said casing. =~ A

8. In an apparatus for humidifying and
cleaning air, the combination of a casing
with air inlet and discharge apertures, a ro-
tary humidifying device within the casing
provided with spaced evaporating surfaces
of large area, located in the path of the air,
means for supplying water at all times in a
thin film to said evaporating surfaces, a ro-
tary propelling member operatively connect-
ed “with the humidifying device and pro-
vided with blades located out of the path of
the air currents passing over said evaporat-
ing surfaces of the humidifying device,

~means for diverting a . portion of the air

passing through the casing around . the -hu-
midifying device and into contact with the
blades of the propelling.member to effect
the operation thereof, means for inducing a
current of air through the casing,,to_eiﬁct

90

for humidifying and
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the rotation of said p_I;opel]ing member and . .

the. humidifying device, and dampers ar-
ranged within the casing for regulating the

amount of air so diverted vfo_xj_'ope‘rating" the

rotary propelling member. -
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9. In an apparatus for humidifying and
cleaning air, the combination of a casing
provided with air inlet and discharge aper-
tures, a water pan within the casing, a ro-
tary hwmiditying device comprising a plu-

rahity of concentric cylinders adapted to be

partially submerged within the water in said
pan, means for supplying water to the pan
and maintaining it at a predetermined level
therein, a rotary propel ing device operated
by the movement of air through the casing,
operatively connected with sald humidify-
ing device, certain of the cylinders of said
humidifying device being provided with

spirally arranged projections for conveying

dirt deposited in the water, lengthwise of the
water pan, and means for inducing a cur-
rent of air through said casing.

10. In an apparatus for humidifying and
cleaning air, the combination of a casing
provided with air inlet and discharge aper-
tures, a rotary hwmidifying device within
the casing provided with spaced evaporating
surfaces, said humidifying device being ro-
tatably and detachably supported within the
casing, a water pan detachably supported
below the humidifying device in such posi-
tion that the evaporating surfaces of the
latter are partially submerged when the de-
vice is in operation, means for supplying
water to said pan and for maintaining it at
a predetermined level therein, a rotary pro-
pe ling member operatively connected with
the humidifying device and operated by the
passage of air through the casing, said cas-
ing having removable portions whereby said
pan and humidifying device may be remove:!
from the easing for cleaning.

11. In an apparatus for humidifying and
cleaning air, the combination of ‘a casing
provided with air inlet and discharge aper-
tures, a water pan detachably supported
within said casing, a rotary humidifying de-
vice detachably mounted in the casing and
provided with spaced evaporating surfaces
of large area in the path of the air passing
through said casing, said evaporating sur-
faces extending within the water pan, a re-
movable reservoir above the humidifying de-
vice provided with a discharge pipe extend-
ing into the water pan and terminating at
the water level to be maintained therein,
whereby said parts may be removed from
the casing for cleaning and for refilling the
water reservoir, and a rotary propeiling
member operated by the movement of air
through the casing, operatively connected
with the rotary humidifying device.

12. In an_ air humidifying and cleaning
apparatus, the combination of a casing pro-

vided with air inlet and discharge apertures,
-2 water pan within the casing, means for

supplying water to the water pan and main-
talning it at a predetermined level therein,
& rotary humidifying device provided with

spaced evaporating surfaces of large area,
a supporting shaft for said humidifying de-

“vice detachably and rotatably mounted with-

in said casing in such position that the evap-
orating surfaces of the humidifying device
will be partially submerged in the water in

-said pan, a rotary propellihg member mount-

ed on said shaft for driving the same, said
casing having removable portions to permit
the removal of the humidifying device and
propelling member for cleaning.

13. In an air humidifying and cleaning
apparatus, the combination of a casing pro-
vided with air inlet and discharge apertures,
a water pan within the casing, means for
supplying water to the water pan and main-
taining it at a predetermined level therein,
a rotary humidifying device provrded with
spaced evaporating surfaces of large area,
a supporting shaft for said humidifying de-
vice detachably and rotatably mounted
within the casing in such position that the
evaporating surfaces of the humidifying de-
vice will be partially submerged in the water
in said pan, a rotary propelling member
mounted on said shaft for driving the same,
said casing having removable portions to
permit the removal of the humidifying de-

-vice and propelling member for cleaning,

and means for draining the water pan with-
out removing it. '

14. In an air humidifying  and cleaning
apparatus, the combination of a casing pro-
vided with air inlet and discharge apertures,
a water pan within the casing, means for
supplying water to the water pan and main-
taining it at a predetermined level therein, a
rotary humidifying device provided vith
spaced evaporating surfaces of large w:oi. a
supporting shaft for said humidifving «ic-
vice detachably and rotatably mounted wit}i-
in the casing in such position that the evay-
orating surfaces of the humidifying device
will be partially submerged in the water in
said pan,

said casing having removable portions to
permit the removal of the humidifying de-
vice and propelling member for cleaning,
said water pan being provided with means
for circulating therethrough a heating medi-
um for the purpose of heating the water in
the pan and facilitating the evaporation
thereof from the said evaporating surfaces.

15. In an apparatus for humidifying and 1

cleaning air, the combination with a casing
provided with air inlet and discharge aper-
tures, a water pan detachably supported
within the casing, a rotary humidifying de-

-vice’ detachably mounted within the casing

and provided with spaced surfaces of large
area extending within the water pan and
below the water level therein, a water reser-
voir for the water pan having a vacunm
discharge system, including a discharge pipe

.

a rotary propelling member 11
. mounted on said shaft for driving the saine,
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extending into the water pan and terminat-
ing at the water level to be maintained

. therein, said water receptacle having a fill-

‘eR

10

ing aperture whereby it may be filled in situ,
and means for sealing said water aperture.

16. In an apparatus for humidifying and
cleaning air, the combination with a casing
provided with air inlet and discharge aper-
tures, a water pan detachably supported
within the casing, a rotary humidifying de-
vice detachably mounted within the casing

- and provided with spaced evaporating sur-

15

faces of large area, extending within the
water pan and below the water level there-
in, a water reservoir for the water pan hav-
ing a vacuum discharge system, including a
discharge pipe extending into the water pan
and terminating at the water level to be
maintained therein, said water receptacle
having a filling aperture whereby it may be
filled in situ, a closure for the filling aper-
ture, a mercury seal for said closure, a valve
seat in the
valve -above said seat adapted to close by

gravity, a valve stem connected to said valve, .

a valve operating rod extending through the
filling aperture into position to be engaged

- by the closure thereof when in operative

position, and connections between said rod
and said valve stem for holding the valve
in open position when said closure is in
operative position.

17. In an air humidifying apparatas, the
combination of a casing provided with air
inlet and discharge openings, a rotatable hu-

ischarge pipe, a confrolling -

1,687,277

midifying element within the casing, a pro-
pelling device therefor, means for supplying
a film of water to the evaporating surfaces
of said humidifying device, and means for

‘heating and passing a current of air through

said casing and imparting motion to said
propelling device, said heated air constitut-
ing the sole means for operating said propel-
ling device, the speed of operation of the
humidifying element being automatically
regulated and directly proportional to the
quantity of heat delivered to the air.

46

18. In an air humidifying apparatus, the

combination of a casing provided with air
inlet and discharge openings, a rotary cyl-
inder mounted within.the casing and pro-
vided with an evaporating surface of large
area, a propelling device for said humidify-
ing element, means for heating air and
thereby causing convection currents which
pass through the casing and impinge upon
the evaporating surfaces and propelling
means, Said currents of air forming the only
means for effecting the rotation of the pro-
pelling device and thereby the humidifying
element, and means for supplying a film of
water to the evaporating surface, the speed
of rotation of said humidifying element and
the amount of humidification being directly

proportional to the amount of heat delivered .

to the air. v
In testimony whereof I affix my signa-
ture. - '

JOHN ESTEN BOLLING.
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