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To all whom it may concern:

Be it known that I, Joun W. Frizs, a citi-
zen of the United States, and a resident of
the city of Winston Salem, in the county of
Forsyth and State of North Carolina, have
invented an Improvement in Humidifiers, of
which the following is a specification.

My invention has reference to humidifiers
and consists of certain improvements which
are fully set forth in the following specifica-

tion and shown in the accompanying draw-.

ings which form part thereof.
The object of my invention is to provide

a construction of humidifier which shall, by

mechanical means, transform a stream of
water or other fluid into a fine vapor or mist
and digsipate it into the atmosphere, the

~construction of the humidifier being simple,

inexpensive, durable, and not liable to clog
or-to get out of repair.

My invention has utility for supplying the
Tequisite humidity to the atmosphere in tex-

tile mills, cigar factories and stores and any

and all places where an increase in humidity
is desired.

My invention consists of a rapidly revolv-
ing disk upon which a jet of liquid is deliv-
ered, combined with an annular series of dis-
sipating blades or obstructions arranged
about the peripliery of the disk and against
which the water is mechanically projected
under centrifugal force by the rotary action
of the disk and by which it is sub-divided
into a fine spray or vapor or mist whose
density is proportional to t}he speed of the
disk and impact of the liquid upon the
blades, the said apparatus being provided
with means for causing the radial currents
of air caused by the rotating disk to be di-
verted out of impingement upon the annu-
lar row of dissipating blades whereby the
said blades are maintained free from depos-
its of lint and.the aqueous vapors permitted
to ledve the blades before being. subjected
to such air currents. '

More specifically, my invention comprises
a case closed at the back and open at the
front with a surrounding gutter and a drain-
age outlet, combined with a rotating disk,
having an annular oblique air shield or
flange near its periphery, a motor to rotate
the disk at a high rate of speed, an annular
row . of stationary blades or obstructions
shielded by the closed back of the case and

surrounding the disk against which the fluid-

is projected and vaporized or pulverized,

| means for 'su?plying the water or other fluid

to the side of the disk opposite to that pro-
vided with air shield or flange, and a dissi-
pating blower for ﬂproélucimg a current of
air for carrying off the vapors after they
have been expanded into the air.

My invention also comprehends details of
construction which, together with the fea:
tures above specified, will be better under-
stood by reference to the drawings, in which:

Figure 1 is a front elevation of a humidi-

. . ¥
side elevation of the same upon a smaller
scale; Fig. 3 is a sectional side elevation of

4 is an enlarged sectional view of a portion
of Fig. 3; Fig. 5 is a perspective view of the
impacting blades and part of the casing; and
Fig. 6 is a sectional elevation of the means
for controlling the fluid supply and cleans-
ing it.

2 is a circular fixed case with an inwardly
directed gutter 3 at-its periphery and is open
at its front as indicated at 4. The bottom
of the gutter 3 terminates in a drainage
tube 5 connecting with a waste pipe 8
through a funnel shaped casting 6, which
latter has vent openings 7 surrounded by an
upwardly extending circular flange. The
waste water passes from the gutter through
the pipes 5 and 8, and any air, carried down
by the water, escapes from the vent aper-
tures 7. The funnel 6 prevents the escape
of any water not in the ’(I())rm of vapor. The
rear and central part of the case 2 1s formed
with an opening having a forwardly extend-
ing conical flange 22. '

12 is a bracket to which the case 2 is bolt-

ed and by which it may be suspended from
a post or other part of a building. This
bracket may be of any shape desired.
11 is an electric motor which is bolted to
the bracket 12 and has its shaft extending
centrally with the opening within the flange
22 of the case 2.

A disk 9 is arranged within the case 2
and has a rearwardly extending hub 10
fitted upon the motor shaft and secured
“thereto by a set screw or other suiltable
means, The disk has a thin peripheral edge.
The disk 9 is provided on its front with an
annular obliquely arranged flange 24, a
little distance from the peripheral edge of
the disk, to deflect the radial currents of
air outward away from the peripheral edge
and past the annular edge 19 of the casing.
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Tn this way the radial currents in front do
not pass into the gutter 3 and this is also
for other reasons stated hereinafter. This
disk 9 is preferably made of two spun disks
of copper, the rear one 21 having its periph-
eral edge straight and the forward or front
disk 21% having its peripheral edge bent into
the annular oblique flange 24 above referred
to. A single clamping screw 30 may be
employed to fasten the disks to the hub 10.

Surrounding the disk 9, and close to it,
is an annular cylinder 15 having a flange
16 resting against the case and secured
thereto by screws 18, and also having its

forward edge provided with a series of

blades 17, annularly arranged close to and
about the periphery of the disk 9. In prac-
tice, I form the cylinder 15 of copper spun
into shape, slitted on its edge and the slitted
portions twisted into a radial direction to
form blades, as shown. These blades ve-
ceive the liquid thrown off of the peripheral
edge of the disk and subdivide it into vapor.
The blades 17 ave within the gutter 8 but
are directed toward the open face of the case
9 so that the vapor may pass freely away.
Moreover, the blades 17 are considerably
within the rim forming the gutter so as to
leave radial space beyond the blades for the
passage of the vapor or mist and yet permit
the collection of the unvaporized water in
the gutter. While I have shown a conven-
ient and inexpensive manner of making
the blades, it is to be understood that they
may be formed in any way desired so long
as they act as obstructions and receive the
impact of the liquid and break it up into
vapor or mist. When the vapor is formed,
it escapes between the annular flange 24 and
the front edge 19 of the gutter where it is
blown outward with the gentle blast direct-
ed by the said annular flange, and this dissi-
pation of the vapor or mist may be further
effected by the air currents forced around
the outside of the case as hereinafter de-

' scribed. v
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14 is a pipe for supplying liquid, (usually
water) and connects with the back of the
case 2 and in communication with a nozzle
13 inside of the case and discharging upon
the rear face of the disk 9 near its center.
This nozzle 13 is arranged between the disk

and interior back wall of the case, as shown

in Fig. 8. The aperture at the rear of the
case is formed by the inwardly directed
conical wall 22 which permits such air as
may be required being drawn into the ma-
chine. This aperture may be omitted if de-
sired. '

The end of the motor shaft most distant
from the disk 9 is preferably provided with

a fan or blower 20 which produces a cur- |

rent of air over the periphery of the case 2
to dissipate the vapor or mist and carry it
out into the atmosphere of the room.

957,187

The extent of humidity produced depends
upon the amount of water supplied by the
nozzle 13 and the speed of the disk, and
hence with a given speed, the humidity may
be varied and regulated by controlling the
supply of the water. To do this I provide
a needle or other suitable valve 23 in the
water supply pipe 14 which may be regu-
lated by hand or otherwise as desired. In
addition to the valve 23, I may provide a
regulator 25 in the form of a drum axially
journaled upon the pipe 14 and having an
over flow aperture 26 discharging into a
drainage duct 27, which in turn empties into
a hopper 28 connecting with a pipe 29 open-
ing mto the gutter 8 of the case near the
bottom. This regulator has a two-fold
funetion, namely: to act as a reservoir to
recéive any material which may have
clogged the valve 23 and been discharged
into 1t by opening the valve fully to clear it,
such material passing off through the waste
orifice, and otherwise to regulate the pres-
sure by adjusting the level of the overflow
orifice” 26 so as to cause the water to be
discharged from the nozzle 13 under more
or less head. In practice the supply of
water to the rotating disk 9 should be ac-
curately regulated and by the employment
of this overflow regulator this adjustment
and flushing of the valve may be readily
done.. When the regulator is set, the valve
may be opened to flush it and then ve-
adjusted without having to be overcareiul
since the regulator insures the proper flow.

It will be understood that the water that
is delivered to the back of the disk 9 1is
quickly spread out over its surface by the
centrifugal action of the rotating disk and
while traveling outward upon the surface
of the disk, its speed is quickly increased
and its thickness diminished so that an at-
tennated film of water extends all around
the edge of the disk and is literally mechan-
ically vaporized or pulverized by the violent
impact which takes place by it upon the
fixed blades 17. The less the volume of the
water, the thinner is the film and the finer
is the vapor or mist, and vice versa; and
likewise, does the humidity vary, but in an
inverse ratio, that is to say, with the finer
film of water the humidity would be less
than where the film was thicker. It will
furthermore be recognized that the vapo-
rizing or pulverizing of the water is per-
formed in a comparatively still atmosphere,
as provision is made, as hercinbefore pointed
out, to preverit strong air currents or blasts
to be projected upon the vapor at time of its
production. .

While, for compactness and symmetrical
arrangement, I prefer to place the disk and
fan upon opposite ends of the motor shaft,
I do not confine myself to that construction
as the fan may be otherwise located or may
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be separate from the vaporizer or pulverizer
and may in some cases be dispensed with
altogether. Any other arrangement may be
employed for creating an air current for

+ dissipating the vapor or mist, as I do not
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confine myself to the means shown. ‘
While I employ an electric motor 11 for
rotating the disk 9 and fan 20, any other

ing the said disk and fan may be driven
by any other means. .

If desired, the fan may be dispensed with
in cases where the vapor or mist is very fine,
as the normal currents of air will suffice for
its dissipation.

In modified form, my invention may be
employed with the rotating disk revolving
in any plane desired, the only point to be
kept 1n mind is the proper supply of water
to the disk and the drainage of surplus
water. For example the machine shown, in-
stead of being supported with the disk ro-
tating in a vertical plane, may be so sup-
ported as to have the disk rotating in a
horizontal or any other plane, as the high
velocity of the disk will cause the water to
properly distribute itself under any condi-
tions. It is, of course, important that the
waste water nay run off by gravity and that
the supply water shall be positively de-
livered to the disk, but it is immaterial how
these are done.

In usihg the term “vapor” as defining
the finely subdivided water, I have used 1t
in a general sense, and to include the true
gas of water as well as the fine spray, mist
or fog, as aside from the gasified water, the
denser mist or fog will become largely dis-
sipated and absorbed into the air as a vapor
and impart to it the hygrometric condition
desired.

In the operation of my improved machine
the film of liquid as it leaves the edge of the
disk is thoroughly dissipated by the fixed
blades so that it is converted into a fine
vapor or mist and at the same time is shield-
ed during the formation of such vapor or
mist against strong drafts or currents of air
which would cause the formation of large
drops of liquid and its precipitation out of
the machine in an objectionable manner as
well as, in textile mills, forcing lint to be de-
posited upon and clog the dissipating blades.
In my machine the casing is closed at the
back so as to prevent any objectionable
drafts of air across the dissipating blades or
obstructions, and consequently the vapor or
mist which leaves the machine is required to
be of such fineness as to be capable of being
readily absorbed into the atmosphere to give
to it the desired humidity: The employment
of the blower or fan is only to cause the sur-
rounding air to be kept into motion so that,

- as each portion of the air absorbs the desired

@5

amount of the vapor or mist, fresh bodies of

@

air will be brought successively into reason-
able distance of the dissipating means to
take up the moisture as fast as it is pro-
duced. . While employing under some condi-
tions the blower, provision is made to pre-
vent the said blower acting upon the vapor
or mist while in the act of being formed by

the disk and the radial obstructions, said
motor may be employed; or the shaft carry--|

protection being secured by placing the fan
behind the closed back of the casing in which
the said disk and dissipating obstructions
are located!” Even though the fan is located
in other positions, it is not permitted to blow
upon the vapor or mist at time of its pro-

.|'duction. The function of the fan is simply
-to put the atmosphere outside "of the ma-

chine into motion, so that the moist air may
be conveyed away and drier air brought in
contact with the machine, but without dis-
turbing or interfering with the normal ac-
tion of the vapor or mist producing devices,
or upon the vapor or mist itself during,its
production. The radial blades 17 by which
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the water is dissipated, are unobstructed at .

their radial extremities, so that the vapor or
mist after being produced is not projected
against the solid wall, or into a pocket which

~would.tend to condense, but the construction

is such that, as soon ds the vapor or mist is
formed, it is free to pass on in a radial di-
rection and also forward without resistance,
and in this manner be retained in its vapor
or mist form. As the rapidly rotating disk
and discharge of water cause a radial flow
of air upon its front face toward the circu-
lar row of dissipating blades and as this air
reaches the disk at its center in front and
hence from the air in the room there would
be two objections to its presence, namely the
driving of the aqueous vapor or mist back
into the annular chamber 8 and its condensa-
tion and the forcing of floating particles of
lint upon the dissipating blades, and these

-objectionable results are avoided by direct-

ing the said air outward from near the pe-
riphery of the disk by the annular oblique
flange 24 hereinbefore described. In this
way the dissipating blades are maintained in
a clean condition and the vapor or mist

| which leaves the machine may be as fine as

desired. -

"~ 1 have shown my invention in the form
which I have found most desirable in com-
mercial use; and while T prefer the strue-
tures shown I do not restrict myself thereto
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as the details may be modified without de- -

parting 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:

1. In a humidifier, the combination of a
rotatable disk having its outer portion pro-
vided with a laterally divected annular
flange on one face, means to rotate the disk
at a high velocity, means for delivering a
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liquid to the face of the disk opposite to that
provided with the annular flange, and an an-
nular row of obstructions arranged about
the circumference of the disk and close to it
against which the film of liquid driven out-
ward from the disk by centrifugal force is
projected and subdivided into vapor-or mist
and at the same time protected against out-
ward air currents from the disk by the air
guided action of the laterally projecting
flange, ‘

2. In a humidifier; the combination of a
rotatable disk having its outer portion pro-
vided with a laterally divected annular
flange on one face, means to rotate the disk
at a high velocity, means for delivering a
liquid to the face of the disk opposite to

that provided with the annular flange, an an--

nular row of obstructions arranged about the
circumference of the disk and close to it
against which the film of liquid driven out-
ward from the disk by centrifugal force is
projected and subdivided into vapor or mist
and at the same time protected against out-
ward air currents from the disk by the air
guiding action of the laterally projecting

flange, and a shielding case arranged around

the annular row of obstructions and pro-
vided with an annular flange extending to-
ward the disk so as to terminate approxi-
mately in alinement with its laterally pro-
jecting flange.

3. In a humidifier, the combination of a
rotatable disk having its outer portion pro-
vided with a laterally directed annular
flange on one face, means to rotate the disk
at a high velocity, means for delivering a
liquid to the face of the disk opposite to that
provided with the annular flange, an annu-
lar row of obstructions arranged about the
circumference of the disk and close to it
against which the film of liquid driven out-
ward from the disk by centrifugal force is
projected and subdivided into vapor or mist
and at the same time protected against out-
ward air currents from the disk by the air
guiding action of the laterally projecting
flange, a shielded case arranged around the
annular row of obstructions and provided
with an annular flange extending toward the
disk so as to terminate approximately in

alinement with its laterally projecting flange, |
and means for creating a forced current. of
air around the outer edges of the shielding -

case for carrying away the vapor or mist
which escapes from the case.

4. In a humidifier, the combination of a
rotatable disk having its outer portion pro-
vided with a laterally directed annular flange
on one face, means to rotate the disk at a
high velocity, means for delivering a liquid
to the face of the disk opposite to that pro-
vided with the annular flange, an annular
row of obstructions arranged about the cir-
cumference of the disk and close to it against

957,197

which the film of liquid driven outward
from the disk by centrifugal force is pro-
jected and subdivided into vapor or mist and
at the same time protected against the out-
ward air currents from the disk by the air
guiding action of the laterally projecting
ﬁange and an inclosing case closed on one side
and open on the other in front of the disk
and provided with an annular gutter imme-
diately outside of the annular row of ob-
structions and terminating in an edge in-
wardly directed to approximate alinement
g.itl? the laterally projected flange of the
isk. .

5. In a humidifier, the combination of a
motor, a disk secured to one end of the mo-
tor shaft and provided with an annular
flange near its periphery having its surface
arranged obliquely to the plane of the disk,
means for supplying liquid to the disk, and
an annular- row of obstructions arranged
about the peripheral edge of the disk against
which the film of liquid is projected by the
rotating disk.

6. In a humidifier, the combination of a
motor, a disk secured to one end of the mo-
tor shaft and provided with an annular
flange near its: periphery having its surface
arranged obliquely to the plane of the disk,
means for supplying liquid to the disk, an
annular row of obstructions arranged about
the peripheral edge of the disk against which
the film of liquid 1is projected by the rotating
disk, and a shield interposed between the fan
and the annular row of obstructing parts.

7. In a humidifier, the combination of a
motor, a disk secured to one end of the motor
shaft and provided with an annular flange
near its periphery having its surface ar-
ranged obliquely to the plane disk, means
for supplying liquid to the disk, an annular-
row of obstructions arranged about the pe-
ripheral edge of the disk against which the
film of liquid is projected by the rotating
disk, and a shield interposed between the
fan and the annular row of obstructing
parts, said shield extending circumferen-
tially around said parts on the outside and
having an inwardly directed flange termi-
nating substantially in the vicinity of the
obliquely arranged flange of the disk.

8. In a humidifier, the combination of a
rotating shaft, a rotating disk secured to the
shaft, having a peripheral edge in the plane
of rotation, a conical part secured to the
front of the disk and forming an oblique
annular flange at a short distance from the
peripheral edge of the disk, means for sup-
plying liquid to the back of the disk, and
an annular row of ~obstructions arranged
about the periphery of the disk for trans-
forming the film of liquid therefrom into
vapor. : :

9. In a humidifier, the combination of a
rotating shaft, a rotating disk secured to the

70

75

80

85

90

85

100

105

110

115

120

125

121



857,197

shaft, having a peripheral edge in the plane

~of rotation, a conical part secured to the
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front of the disk and forming an oblique
annular flange at a short distance from the
peripheral edge of the disk, means for sup-
plying liquid to the back of the disk, an
annular row of obstructions arranged about
the periphery of the disk for transforming
the film of liquid therefrom into vapor or

mist and a shield around the said periph-

eral edge of the disk and the obstructing de-
vices and terminating in the vicinity of the
annular oblique flange portion of the disk.

©10. In a humidifier, a rotating disk struc-
ture comprising two circular sheet metal
disks secured one upon- the other, one of
said disks having a peripheral edge in the
plane of rotation, and the other of said
disks having its peripheral edge bent at an
angle to the plane of rotation, combined with
an annular row of obstructing devices for
transforming the film of water into vapor

or mist arranged about the edge of the disk-

in the plane of rotation, and means for sup-
plying liquid to the disk.

11. In a bumidifier, a rotating disk, com-
bined with an annular row of obstructions
arranged about the periphery of the disk, a
shield surrounding the said obstructions,
means for supplying liquid to the disk, and
means for causing a current of ‘air to flow
in a radial direction in front of the disk
and guided outward away from the disk
before reaching the peripheral edge thereof.

12. In a humidifier, a rotating disk, com-
bined with an annular row of obstructions
arranged about the periphery of the disk, a
shield surrounding the said obstructions,
means for supplying a liquid to the disk,
means for causing a current of air to flow
in a radial direction in front of the disk
and guided outward away from the disk

B

before reaching the peripheral edge thereof,
and means for directing a forced current
of air around the outside of the shield to
convey the vapor to a distance.

13. In a humidifier, the. combination of
means for subdividing a fluid into vapor
or mist, with means for supplying fluid to
the humidifier consisting of a nozzle, a valve
for supplying liquid to the nozzle, and an
intermediate chamber between the nozzle
and valve having an overflow.

14. In a humidifier, the combination of
means for subdividing a fluid into vapor
or mist, with means for supplying fluid to
the humidifier consisting of a nozzle, a valve
for supplying liquid to the nozzle, and an
intermediate chamber between the nozzle
and valve having an overflow and so con-
structed that the level of the overflow may
be adjusted to different heights to vary the
gressure of the fluid supplied to the humidi-

er.

15. In a humidifier, the combination: of
means for subdividing a fluid into vapor
or mist and having a waste passage for the
surplus water not converted into vapor, with
means for supplying fluid to the humidifier
consisting of a nozzle, a valve for supply-
ing liquid to the nozzle, an intermediate
chamber between the nozzle and valve hav-
ing an overflow and so constructed that the
level of the overflow may be adjusted to dif-
ferent heights to vary the pressure of the
fluid supplied to the humidifier, and a dis-
charge from the overflow into the waste
passage of the humidifier.

In testimony of. which invention, I here-

unto set my hand.
: ‘ JOHN W. FRIES.
Witnesses:

H. Avvie WaiTE,
S. E. Burxer.
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