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1

This invention relates to atomizers of the type
commonly employed for adding moisture in air
conditioning systems. o

An object of the invention is to provide an
atomizer of simple and relatively inexpensive
construction which is reliable in operation and
requires a minimum of service to maintain it
in operation. Another object of the invention
is to provide an atomizer in which the flow of
water is automatically controlled, i. e., which may
be connected at all times to a supply of water at
a predetermined pressure bubt which  will not
function to atomize the water unless and until
air at a pressure within a range corresponding
to the water pressure is supplied.

The atomizer of the present invention is so
designed that the air orifice through which air
alone or the mixture of air and atomized water
passes is open at all times and the water valve
leading to the water orifice normally is held
closed or seated by a spring of sufficient strength
to resist the water pressure which tends to open
the valve. The spring may be made strong
enough to hold all water pressures which are
likely to be applied to the atomizer. The strength
of the spring may vary within a wide range but
must, as stated, be strong enough to close the
water valve in the absence of sufficient air pres-
sure to atomize the water and must not be so
strong that it cannot be overcome by the air pres-
sure applied to the atomizer. The relationships
of the strength of the spring, the air pressure,
the water pressure and the sizes of the air and
water diaphragms will be understood from the
following detailed description of the atomizer
and its operation. .

Referring to the accompanying drawings which
illustrate an embodiment of the invention:

Figure 1 is a longitudinal section through the
atomizer on the line {—I of Figure 2 showing
the parts of the atomizer in rest position with
the water valve closed.

Figure 2 is a transverse section through the
atomizer on line 2—2 of Figure 1.

PFigure 3 is a section similar to that of Figure
1 but showing the parts of the atomizer in op-
erating position with the water valve open.

Referring to the drawings the atomizer con-
sists of a housing formed of the three parts A, B
and C threaded together. The fron{ part A has
the central opening ! surrounded internally by
the sleeve 2 which serves to position the spring
3. Part A also has the shoulder or ridge 4 which
provides a seat for the outer edge of the air
diaphragm 5. Between the sleeve 2 and the
shoulder 4 is an open space permitting free move-
ment of the spring 8 and the diaphragm 5. The
front side of the middle part B of the housing
has the ridge 6 of the same diameter as ridge
4, which also provides a seat for the diaphragm 5,
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that is to say, the outer edge of the diaphragm §
is held between the ridges 4 and 6 when parts
A and B are screwed tightly together. The rear
side of the middle part B of the housing is pro-
vided with a ridge T for engaging the outer edge
of the water diaphragm 8. Part B has a central
opening through which the valve mechanism ex-
tends and which forms an air chamber defined
by the wall of the opening, the valve mechanism
and the two diaphragms. A passageway 9 ex-
tends through the wall of part B from the air
chamber therein to the pipe connection 10 adapt-
ed to be connected to a source of air under pres-
sure (not shown).

The rear part C of the housing has a ridge
{1 on its front face of the same diameter as the
ridge T and adapted to cooperate therewith when
parts B and C are screwed tightly together to
grip and hold the outer edge of the water dia-
phragm 8. Rear part C has the rearwardly pro-
jecting screw threaded projection [2 adapted to
be connected to a source of water under pres-
sure (not shown). Projection 12 has an axial
serew threaded bore 13. The valve rod 4 is
screw threaded into this bore. The valve rod {4
has a central bore 15 extending through that
portion thereof within the bore I3 and laterally
extending connecting bores 16 through which
water may pass into the chamber formed by
the inner wall of the part C and the diaphragm
8. Within the part C and in front of the hores
I is a fine screen or filter 17 for preventing dirg
from passing with the water into the valve
mechanism.

The valve mechanism comprises the stem (4
referred to above, the sleeve {8 and the. slesve
{9. The valve stem is provided at its front end
with the cleaning pin 20 around which is the
shoulder 21 constituting the valve disc or seat.
The sleeve 18 slidably fits over the valve stem
I8 with sufficient clearance between them for
the passage of sufficient water to supply the valve
orifice. The rear end of the sleeve 18 has screw
threaded projection 22 which extends through a
central opening in the diaphragm 8. In front of
the serew threaded end 22 is the shoulder 23.
Diaphragm 8 is secured to the sleeve 18 between
the shoulder 23 and a washer 24 by the nut 25.
The front end of the sleeve. I8 is closed by the
screw plug 26 having the central opening or
water jet orifice 27 which receives the cleaning
pin 20 when the valve is closed as shown in
PFigure 1. Washer means 28 provides a water
tight joint between the rear face of the plug 26
and the shoulder 21 when the valve is closed.

As will be seen from the foregoing descrip~
tion the valve stem 14 is stationary and the sleeve
18 may move with the diaphragm 8 longitudinally
with respect to the stem 14 to open or close the
water valve.
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Sleeve 19 is slidable within the opening | in
the front- part ‘A .and.is also.slidable .over the
sleeve 18, there being sufficient clearance between
the sleeves {8 and 19 for the passage of the quan-

tity of air required for the atomization of the.

stream of water passing through the jet orifice
21. Sleeve {9 is closed at its front end except-

ing the orifice 29 through which air or .the mix-.

ture of air and atomized water. passes.. Sleeve...

19 is screw threaded at its rear end and extends

through the diaphragm 5 to which it is secured

between the shoulder 3¢ and the nut 31: Nut.31:"
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wardly against the spring 3 will not cause the
water, .valve .to open. , The .air, pressure must

‘therefore-be within limits,~which may be deter-

mined by correlation of the relative effective

.arcas of the diaphragms 5 and 8 and the strength

of the spring 3, best suited for operation of the
atomizer, The spring 3 must, as stated, be strong
enough in the absence of air pressure to hold the
water valve closed -against the water pressure.
The large size of the diaphragm 5 relative to the
diaphragm 8 makes it possible for an air pres-

“’sure: which is less- than the water pressure and

extends rearwardly to engage the shouldgr 23. on, .
the sleeve 18 and determines the spacing between

the diaphragms § and 8. Diaphragms § and 8
and sleeves i8 and {8 move together as will ap-
pear in the description of the operation of the
atomizer, It is:to be noted, however, that the
nut 34 does not seat fluid tight on the shoulder

23.but is apertured as shown at 32 to permit the 4

passage of air from the chamber within the mid-
dle part B to the clearance or passageway 23 be-
tween the sleeves {8 and {9 (see Figure' 2). The
spring & is mounted between the inner wall of

the front part.A and the shoulder 20 and is sup-

ported in position concentric to the- sleeve {§ by
the sleeve 2,  Spring 3 is compressed and tends
to force the diaphragm 5, sleeve 19, sleeve 18 and
diaphragm § rearwardly and to hold the plug 26
on,the seat 21 to close the water valve, _
The operation .of tlhie atomizer is as follows:
Assuming that, & water pressure of say 25 pounds
per_square ingch is maintained from the source
thereof through the bores {5 and {8, the screen
T and the passage between the stem {4 and the
sleeve {8 to the water valve 21, 28, 28, this pres-
sure, will be applied o the rear face of the dis-
phragm @ and will tend. to force it and its asso-
clated parts, i. .e., sleeves 18 and !8; forwardly

against the pressure of the spring 3. Spring 3

must .therefore be strong enough to_ hold the
water valve closed against the water pressure em-
Dloyed. Now when air under a pressure of, say
20 _pounds per square inch, is admitted throtigh
prassageway 8 it will press on the rear surface
of the diaphrogm 5 and on the front surface of
the diaphragm § and will move the diaphragm 5
and Its associated parts, i. e, sleeve #§ forwardly
against the pressure of the spring 3.- The pres-
sure of the air tends to hold diaphragm 8 and
its sleeve 18 in their rearward position but since
sleeve 18 has now been freed of, the pressure of
spring 3 and since the water pressure on the rear
surface of the diaphragm 8 is.greater than the
air pressure on its front surface, it and the sleeye
I8 will move forwardly opening the water valve
21,°26;-28:; Actually sleeve 18 will follow sleeve
19 in its forward movement maintaining the nut
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3i-and the shoulder 23 in contact: = If the water _

pressure falls, the diaphragm 8 will be moved
rearwardly by the air pressure and the water
valve will close and air will escape through the
orifice 29-harmlessly. If the air pressure is re-
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duced or cut off the spring 3 will force sleeves 19 |

and {8 rearwardly and close the water valve.
Thus failure of either the air pressure or the
water pressure or such variation thereof which
would give inferior operation of the atomizer will

stop its operation. As stated above an air pres- .

sure greater than the water pressure, although it
may force sleeve {9 forwardly against the sbring
8. will also force sleeve 18 rearwardly againgt
the water pressure and prevent the opening of
the water valve. On the other hand an: air pres-
sure which is insufficient to force sleevé 19-for-
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which therefore will permit the water pressure
to open the water valve.to overcome the pressure
of the spring 3. ) )

- The- above- deseription -of the operation of the
atomizer -only- takes -into: account -a - complete
opening or a complete closing of the-water valva,
It-is noted however that the water valve does not
necessarily: move--to -completely open or com-
pletely -closed position. With ‘a water pressure
of 25 pounds-and no air pressure the valve will
be- completely elosed-and with a water pressure
of 25 pounds-and an air-pressure-of 20 pounds it
will be completely -open, -assuming that the ef-
fective area. of the diaphragm 5 .Is materially
greater than the effective area of the diaphragm
8,'say-a ratio of 2 to 1, and that the spring 3 is
of-the proper strength to hold the water pressure
and to yield freely to the air-pressure, 1 have
noted that at intermediate. water and air pres-
sures which- are insufficient to completely -open
the-water valve, for instance at a water pressure
of- 25 pounds and an_ air pressure of about 15
pounds, the water valve opens only partiaily and
bermits-only a limited flow of water correspond-
ing to the reduced air pressure. This is'a very
desirable-action since a fill supply of water with
a diminished air-pressure wotild tend to. overload
the- stream of air and give an efféct known as
“wetting: down” which is- due. to . incomplete
atomization and vaporization of: the water. The
pin-20 also serves, due to its close proximity to
the-opening 21-to cause turbulence in the stream
of- water passing through the opening 27 and
thus-to break up the stream and improve. the
atomization thereof. This effect increases as the
pin 20" approaches the, opening 27§, -e. as_the
valve -approgches closed’ position, dug te.a.fall in
water pressure or air:pressure and, whén fhere
is greater need for this effect. 'The pin. 20, also
serves to clean the opening 27, .

I claim: ) .

1. An atomizer. comprising . a hollow shell.en-
closing a chamber, a front and. s rear. flexible
diaphragm dividing said chamber. into..a front
compartment, a middle compartment, and a rear
compartment; a water itilet to said rear compart-
ment and at the rear,of said. rear diaphragm;an
air inlet to:said middie compartment.and.an. out-
let for atomized mixture of air and.water. in.that
portion of the shell enclosing said front compart-
ment, & stationary, valve stem supperted by .that
bortion of the shell enclosing said tear compart-
ment, a valve sleeve sectired to..and. extending
through -said rear diaphragm and surrounding
sald valve stem, means including said sleeve.and
stem constituting a valve controlling the béssage
of water from said rear compartment, through
said sleeve, a segond sleeve secured fo and extend-
ing through said front, diaphragm and surround-
ing said-valve sleeve; cooperating stop means on
sald sleeves to limit the minimum . separation
thereof when displaced by, fluid pressures.exerted
upon their respective supporting diaphragms and
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o, spring within said front compartment posi-
tioned to urge said sleeves rearwardly to close
said valve, the force exerted by said spring being
greater than the pressure of the water in said
rear compartment on said rear diaphragin, and
said front diaphragm presenting a substantially
greater area than said rear diaphragm to the in-
terior of said middle compartment.

2. An atcmizer comprising a shell enclosing a
chamber, said shell having an inlet for water, an
inlet for air and an outlet for mixture of air and
atomized water, a valve including relatively mov-
able elements controlling the flow of water frox
said water inlet to said outlet, a first diaphragm
within said chamber and carrying a movable ele-
ment of said valve, said first diaphragm being
positioned to be subjected on one side to the pres-
sure of the water supplied through said water
inlet and on the other side to the pressure of the
air supplied through said air inlet, a second dia-
phragm within said chamber positioned to be sub-
jected on one side to the pressure of the air sup-
plied through said air inlet, and a valve-closing
spring within said chamber positioned fo urge
said second diaphragm in opposition to said air
pressure and to act with said air pressure to urge
said first diaphragm in opposition to said water
pressure to close said valve, said second dia-
phragm presenting a greater area than the first
diaphragm to the air pressure.

3. An atomizer comprising a shell enclosing a
chamber, two parallel spaced apart flexible dia-
phragms extending across said chamber and di-
viding the same into a front compartment, a
middle compartment and a rear compartment,
said diaphragm forming parts of the front and
rear walls of said middle compartment, an air
conduit open to and extending forwardly from
said middle compartment through one of said
diaphragms into said front compartment and
having an orifice in its front end, a water conduit
open to said rear compartment and extending
forwardly therefrom through the other of said
diaphragms into said air conduit and having an
orifice in its front end, a stationary valve mem-
ber supported by said shell and extending for-
wardly through said water conduit, valve means
carried by said water conduit and cooperating
with said stationary valve member to prevent flow
of water through the orifice when said dia-
phragms are in rearward position, a water inleb
to said rear compartment, an air inlet to said
middle compartment, an opening in said front
compartment for the discharge of atomized water
and air, and resilient means in said front com-
partment tensioned to urge said air conduit and
water conduit rearwardly to close said water
orifice.

4. An atomizer as defined in claim 3 in which
the orifice in said water conduit has rearwardly

. outwardly sloping side walls and said stationary
valve member has a forwardly projecting pin
adapted to extend through said orifice when said
diaphragms are in rearward position.

5. An atomizer comprising a hollow shell, a
front and a rear flexible diaphragm dividing the
interior of said shell into a front compartment
and a rear compartment separated by an inter-
mediate compartment, an inlet to the intermedi-
ate compartment for connection to a source of
gas under pressure, an inlet to the rear compart-
ment for connection to a source of liquid under
a higher pressure than that of said gas source,
said front compartment having an outlet for an
atomized mixture of gas and liquid, a stationary
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6

valve stem supported by that portion of the shell
enclosing the rear compartment, a valve sleeve
secured to and extending through said rear dia-
phragm, said valve sleeve being radially spaced
irom said valve stem to provide a passage for
liguid and having a liquid orifice at its forward
end, valve means carried by said valve sleeve and
cooperating with said stationary valve stem to
prevent flow through said liquid orifice when said
valve sleeve is in rearward position, a second
sleeve secured to and extending throush said
front diaphragm, said second sleeve being radially
spaced from said first sleeve to provide a gas pas-
sage and having at its front end an orifice for the
discharge of a mixture of gas and liguid, spring
means in the front compartment tending to retain
said second sleeve in rearward position, and co-
operating stop means on said sleeves to force said
valve sleeve rearwardly into valve-closing position
when said second sleeve is moved into rearward
position by said spring means, the areas of the
diaphragms forming walls of the intermediate
chamber being so related to the gas and liquid
pressures that gas pressure within the intermedi-
ate chamber overcomes said spring means to move
said second sleeve forwardly and is insufficient to
prevent forward movement of said valve sleeve
by liquid pressure exerted upon the rear surface
of the rear diaphragm.

6. An atomizer as recited in claim 5, in combi-
nation with a pin mounted on said valve stem for
cleaning the orifice of said valve sleeve when the
latter is in valve-closed position.

7. An atomizer for operation from a pressurs
source of liquid and a gas source under g lower
pressure, said atomizer comprising an elongated
hollow shell and axially spaced pressure-respon-
sive means dividing fhe interior space of said
shell into a front compartment and a rear com-~
partment separated by an intermediate compart-
ment, a liquid inlet to the rear compartment and
at the rear of the pressure-responsive means
forming a wall of said rear compartment, a gas
inlet to the intermediate compartmen$, valve
means for controlling the flow of liquid through
said atomizer and comprising a stationary valve
stem cooperating with a valve sleeve supported
by and movable with the rear pressure-responsive
means, and spring means preventing opening
movement of said valve means by liquid pressure
exerted on sald rear pressure-responsive means,
the dimensions of said front pressure-responsive
means being such that gas pressure within said
intermediate chamber relieves said rear pressure-
responsive means from the force of said spring
means, whereby said valve means may be opened
by liquid pressure in the rear compartment.
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