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No. 772,347,

"UNITED STATES

Patented October 18, 1904.

PatenT OFFICE.

QUIMBY N. EVANS, OF NEW YORK, N. Y.

AIR-MOISTENING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 772,347, dated October 18, 1904.
| Applica,tiun filed December 11,1903, Serial No. 184,845, - (No model.)

To add whom it may concern:

Be it known that I, QuiMBy N. Evaxs, a citi-
zen of the United States, residing in the bor-

ough of Brooklyn, county of Kings, city and

State of New York, have invented certain new

and useful Improvements in Air-Moistening

A pparatus, of which the following 1s a speci-
fication. S o '
My invention provides certain 1mprove-
ments in the general construction and arrange-
ment of the parts of an air-moistening appara-
tus whereby its efficiency is considerably 1n-
creased. _ I
- My invention providesalso certain other im-
provements hereinafter set forth in detall.
Referring to the accompanying drawings,
representing certain embodiments of my 1m-

provement, Figure 1 is a diametral section of

20

a complete apparatus. Fig. 2 is a detail of

Fig. 1 viewed at right angles thereto. Fig.

- 8 is a section similar to Fig. 1 of another em-

bodiment of my invention. Fig. 4 is a detail
thereof shown insection. Fig. 5 1s a section
of a third embodiment. Fig. 6 illustrates an-
other embodiment. .

My presentapplication is based in part upon

“an invention disclosed in my previous applica-

tion, Serial No. 66,902, filed July 2, 1901, (Pat-

“ent No. 724.685, dated April 7, 1903,) and it

30
35

4.0

" a double quantity within a given time.

discloses also certain improvements over the
matter taken out of said previous application.
Various kinds of alr-moistening apparatus

have been designed, in some of which a cur-.

rent of air is propelled through a spray of

water by means of a fanorthelike. Inothers
the direction of the spray and the weight of
the moistened air are depended on to produce
* the current of air. '

For increasing the quan-
tity of air which is humidified there have also
been designed double apparatus including two
sprays acting on two bodies of air to moisten
The
principal function of my apparatus is not so
much the passage ot a large quantity of air

through the apparatus in a given time as the

complete or nearly complete saturation ot the

air which does pass through. Forthis purpose

1 propose to use a single tubular casing and to

arrange a plurality of moisture-distributing | cylindrical casing.

devices in the casing in such a way that each
acts to moisten the same air, as well as to as-
sist each other in moving the air 1in the same
direction.” In order that the streams of mois-

ture from the two distributing devices shall

not interfere with each other, I arrange them
to act in succession on the passing current of
air. This principle I find especially useful 1n
connection with a form of air-moistening appa-
ratus described in my Patent No.701,553,dated
June 8, 1902, in which a water-wheelis driven
by a jet of water and operates a fan which dis-

tributes moistnure from the discharge of the

wheel into the surrounding atmosphere. 1
have discovered that these parts may be so ar-

ranged that the fan producesa current of air

sufficient to carry even a greater amount of
water than is necessarily discharged from the
wheel and that by adding another moistening
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device, such as a spraying device which dis-

charges a spray of water into the current of
air produced by the fan, I can very consider-

ably increase the efficiency of the apparatus

by increasing the amount of moisture which

will be distributed into a room in a given

time and with a given pressure of water in
the pipes.

must pass. The air thus takes up moisture
at every point in its passage through the ap-

paratus and is so nearly saturated that it may
be distributed effectively over a large area,
being at the same. time forcibly distributed
over such an area by the action of the fan and

other current-inducing features. The water-
wheel discharges its water directly upon and
through the fan and is the principal source ot
supply of the water in the basin. The water
leaves the wheel, of course, in comparatively
large drops, and these are struck by the rap-
idly-rotating fan-blades, which pulverize the

water at the same time that they force it and

the air down through the casing. The fan
preferably consists of oblique blades rotating

I may also provide below the cas-

ing & basin having an outlet considerably
‘above its bottom, so that it retains a supply of
water over whose surface the current of air

-
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on a vertical axis, so as to produce a directly-
downward current through the preferably
The casing is preferably
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entirely open at its top or ingress end, at which
point its diameter is at least as great as the
diameter at the level of the fan, and prefer-
ably greater. Freeingress of air is necessary
to obtain with an economical use of power a

current of considerable volume. The direct
spray downward assists the fan in inducing a

downward current of air. |

Referring to the drawings, A represents a
tubular casing, and B a basin. C is a fan,
and D a water-wheel driving the fan, these
parts all being in their general features the
same as explained in my Patent No. 701,553,
above referred to. In operation the dis-
charge from the wheel D in part falls dirvectly
through the fan C and is broken up thereby
and blown into the room, another part of the
discharge being thrown onto the inner wall
of the tubular portion A and dropping off the
lower edge of the same ina sort of rain, through
which the current of air is blown. The basin
retains a supply of water up to the level of
the outlet, as shown, and also gives up mois-
ture to the carrent of air being blown over it.
I have found that the efficiency of the driving-
wheel D 1s so great that the amount of air
passing through the apparatus is such as can
take up more moisture than is afforded by the
means above referred to. I find also that the
best results can be obtained by retaining the
efficient water-wheel shown and supplying ad-
ditional moisture from another source, pref-
erably in the form of a finely-divided spray
and preferably also above the water-wheel and
fan in the upper enlarged part of the tubular

- casing, so that it is completely distributed in
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all parts of the air, which subsequently passes
to the fan. Such a sprayer isshown at E and
may be, as far as the generic features of my
Invention are concerned, of any usual or suit-
able construction in which a jet of wateris con-
verted into a fine spray extending in all direc-
tions. The arrangement of the connections
may be considerably varied, it being under-
stood that the arrangements shown are given
merely as examples. |

" In Fig. 3 Ishow the usual valve F, which is
controlled from below by cords or chains.

1t 1s not essential that one of the elements of

my apparatus shall be the water-wheel and fan
shown in my prior application. I may sub-
stitute for these one or more moisture-dis-
tributing devices of a different character,
which neverthelessserve to assist the spraying
device E in producing a current ot air and in
produeing a substantial saturation of the air,

so that much moisture may be distributed with

the passage of a minimum air-current. This
additional element may, in fact, be another or
several other sprayers E. In Fig. 5 I show
two such sprayers acting in succession to cause
a current and to moisten the air thereof as it
passes through a single tubular casing A and
thence outinto theatmosphere. As explaing_d

betore, the sprayers need not be of the specific

772,347

type shown in Fig. 1, but may be of any other

style, as shown in Fig. 6.

I have designed certain specific forms of
nozzle for use in air-moistening apparatus.
In the sprayer shown in Figs. 1, 2. and 5 I ar-

range a plate G opposite a nozzle H, which re-
duces the jet from the nozzle to a fine spray

| and distributes it in all directions outwardly.

On the substantially flat central portion of the
plate (=, I provide a central point T and an an-
nular groove J, cut in the face thereof near
1ts circumference, which serves to prevent the
water collecting and discharging from the
plate more at one point than at another and
causes1t to be substantially equally distributed
around the circumference of the plate, so that
1t flies off in a cloud of the finest spray and
with substantial uniformity in all directions.
Preferably the plate is arranged above the
nozzle, which throws the jet upward, and the
plate hasa downwardly-extending edge K for
projecting the spray downward, the groove J
being also preferably atthe angle of thed OWn~
wardly-extending edge and the face of the
plate. This form of nozzle is very efficient in
inducing a current of air throuch a tubular
casing open at opposite ends, and, as explained
above, I may use a plurality of these nozzles
in place of using one nozzle and one fan. The
weight of the thoroughly-moistened air and
also the direction of the spray assist in induc-
Ing a downward current. | |
Another efficient form of spraver is shown
In Figs. 3 and 4. In this construction a con-
1cal plate Liis arranged below the nozzle, with

1ts point extending substantially into the

mouth of the nozzle during operation, so that
the stream from the nozzle is not broken up
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by the blow produced by its contact with the -

plate, but is gradually spread out into a hol-
low cone and subdivided into fine spray at
about the edge of the plate L. This form of
sprayer produces also a considerable current
of alr and is therefore very useful in connec-
tion with my improved air-moistening appa-
ratus and may also be substituted for the wa-
ter-wheel and fan of Figs. 1 and 8. This
form of sprayer is also well adapted for use
with my improved self-cleaning nozzle de-
scribed in my Patent No. 724,685, above re-
terred to, as illustrated in Fie. 4. Here the
movable part M of the nozzle is arranged to
project down onto the end of the tone L dur-

ing operation, the height of thecone T, being

adjustable, as indicated, in order to set it cor-
rectly. When the current of water, and con-
sequently the pressure on movable member M
ot the nozzle, is cut off, the spring N lifts it
to such a distance that the cleaner O enters
the mouth of the same, so as to clean it out,
1f necessary. ’

In Fig. 6 I show a sprayer E as of the or-
dinary type, composed of a deflecting-plate
Pand a nozzle Q. It is to be understood
that the nozzles Q may be and preferably are
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of the self-cleaning type illustrated in Fig. 4

‘and also that the noz:rles in each of the other

sprayers described may beand pr eferably are
of the same type. |

The tubular casing for .my apparatus may
be of any usual or suitable construction. 1
have illustrated in Fig. 1, however, a form
of casing and sprorting - frame Wthh I
have designed and which is peculiarly advan-
tageous in an apparatus of thissort. The up-
per part R of the tubular casing is enlarged, so

as to give free access to the incoming air, and

is reduced at its lower part S where 1t sur-
rounds the fan to be but shightly greater in
diameter than the fan, so asto subject the en-

tire column of air to the action of the fan, at |

the same time compressing it somewhat as
compared with its condition 1n the upper
part of the casing, and thus increasing 1ts ve-
locity of movement. The casing is continued

at 1ts lower end outwardly for a conmdemble '

distance, as shown at T, so as to Insure that
the air Islla,ll move _outward from the appara-
tus and shall not- move directly upward and
establish a local circuit by reéntering the top
R of the casing.
dropping of water to the floor below, the

- outer edge of the portion T of the casing lies
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within the corresponding edge of the basmn B
below. The edge of the basin B is consider-
ably beyond the lowest line of the tubular
casing, where the latter turns upward to form
the part T. Itisat thislowest line that mois-

ture which has been caught on the sides of

the casing drips off in greatest quantity into
the basin below, and in order to avoid the
drops from being carried with the air-current
out into the room the edge of the basin B 1s
quite far beyond this lowest line of the tubu-

Jar casing and preferably alsoabove the latter,
The curve of the portion T and of

as shown..
the outer portion of the basin B 1s such as to
project the air in a substantially horizontal
direction.” The parts may be supported in an y
suitable way. Preferably I provide a cast
open or skeleton frame U with an upper cross-
bar V. having a hub W, into which the water-
Supply pipe is screwed and which is provided
with an outlet, as shown, for attachment to

“the pipe which supplies the several nozzles

employed.  An intermediate cross-bar X 1s

also provided with a hub which supports the

nozzle H and the upper bearing of the fan-
shaft, as shown.. A similar cross-bar Y near
the lower end supports the lower bearing for
the fan-shaft and supports also a cross-bar Z

at right angles to the bar.Y. The ends of the

bar Z correspond with the lower extensions
7/ ot the casting U and, like these extensions
7/, are curved outwmrdlv at the lower end, so
as to support the tubular casing A, and- also

by means of the links @ act to support the

basin B. The basin i1s provided with a conical

elevation & at the center, which assists in di-

recting the current of air over the water in

' the basin and outwardly at the sides.

of.

In order to prevent the

g

The

casing A 1s not attached to the frame U, but
merely rests on the lower ends Z’ and Z there-

S0 as to give access to the moving parts of the

“apparatus and to the 1nside of the basin for
purposes of inspection or repair at any time,

as indicated in dotted lines. The casing may
be provided with a cross-bar ¢ at its upper

- end, which serves to guide it on the water-

supplv pipe: but this 1s not essential. This
manner of supporting the tubular casing mov-
ably upon the frame is not limited to the par-
ticular casing shown in FKig. 1, but may be
adapted to any desired form of casing.

1t will be seen that the water-wheel and fan

serve primarily to determine the volume of’
“alr passed through the apparatus, and conse-

quently the area or room which can be brought
within the moistening influence of a smcvle

apparatus. For e;x:a,mple a larger or a smaller

nozzle for the water-wheel will be used in de-
signing an apparatus for a larger or smaller
room.. On the other hand, tlle"Spray Serves
primarily to determine the quantity of mois-
ture to be supplied to the current of air pass-
ing through the apparatus. A larger or a

smaller spray-nozzle will be used, according

as the air 1s to be more or less humid. This
adaptability of the apparatus for widely-dit-
ferent requirements is practically of great
value.

Though I have described with great pal—-

ticularity of detail certain embodlments of the

invention, vet it must not be understood that

the inven_tion is limited to the particular em-
‘bodiments disclosed. Various modifications

of the details and arrangement and combina-
tion of the parts are possible to those skilled

in the art without depalture from the 1 nven-

t1on. ,
- What I claim 1s—

It can therefore be raised when desired,
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1. In an air-moistening apparatus, in com-

bination, a vertical tubular casing open at its

opposite ends for free ingress and egress of
air, a basin beneath its bottom with a space
between for free lateral discharge of air, and

with means for retaining a quantity of water
in said basin, a fan Wlthll’l sald casing rotating

on a vertical axis and having obhque blades
for producing a dlrectly-downward current of

11C

115

air therethrough, said fan serving primarily

to determine the volume of air passed through
the apparatus and the area or room moistened

thereby, a water-wheel arranged to drive said

fan and to discharge into said basin, and a

moistening device in sald casing comprising a
spraying-nozzle producing a fine spray which

is distributed with the downward current of

air and any precipitation from whichis caught

in sald basin, said spray serving prlmarllr

to determine the quantity of moisture or de-
oree of humidification in the current pafssmﬂ"
throuﬂ‘h the apparatus. ‘

2 In an air-moistening apparatus, in com-
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bination, a vertical tubular casing open at op-
posite ends for free ingress and egress of air,
a basin beneath its bottom with a space be-

tween for free lateral discharge of air and

with means for retaining a quantity of water
therein, a fan within said casing rotating on
a vertical axis and having oblique blades for
producing a directly-downward current of air
therethrough, a water-wheel within said cas-
1Ing arranged to drive said fan and to discharge
1ts water directly upon and through said fan
and into said basin, and an additional mois-
tening device in said casing comprising a
spraying-nozzle arranged to produce a fine
spray which is distributed with the downward
current of air so that any precipitation is

caught by the basin, said fan serving pri-

marily to determine the volume of air passed
through the apparatus and the area or room
moistened thereby, and said spray serving
primarily to determine the quantity of mois-
ture or degree of humidification of the air.
3. ln an air-moistening apparatus, in com-
bination, a vertical tubular casing entirely
open at opposite ends for free ingress and
egress of alr, a basin beneath its bottom with
a space between for free lateral discharge of
alr and with means for retaining a quantity
of water in said basin, a fan within said cas-
Ing rotating on a vertical axis and having ob-
lique blades for producing a directly-down-
ward current of air therethrough, the diame-
ter of the casing being at least as greatat the
ingress end as at the level of said fan, and said
fan serving primarily to determine the vol-
ume of air passed through the apparatus and
the area or room moistened thereby, a wa-
ter-wheel arranged to drive said fan and to
discharge into said basin, and a moistening
device in said casing comprising a spraying-
nozzle producing a fine downwardly-directed
spray which assists the downward current and
is distributed with the downward current of
alr so that any precipitation is caught in said
basin, said spray serving primarily to deter-
mine the quantity of moisture or degree. of
humidification in the current passing through
the apparatus, said casing being extended out-
wardly at its lower end to direct the moist air
a considerable distance outward from the ap-
paratus, and the edge of the basin being a con-
sicderable distance beyvond the lowest line of
the casing so as to catch the drops blown off

the casing along said line.

4. Inan air-moistening apparatus, the com-
bination with a vertical tubular casing open at
opposite ends, of a fan within said casing for
producing a downward current of air there-
through, a water-wheel arranged to drive said
fan and to discharge into said current of air,

and an additional moistening device compris-
Ing a spraying device arranged to discharge |

a spray 1nto said current of air, said casing

being but slightly larger than said fan at the
point where it surrounds said fan, and being
enlarged at its upper end to give free access
to the incoming air, and said water-wheel and
additional moistening device being located in
the enlarged end of said casing.

5. In an air-moistening apparatus, the com-
bination with a tubular casing open at oppo-
site ends, of means normally within said cas-
ing for distributing moisture, an open sup-
porting -frame for said distributing means,
sald casing being supported upon said frame
and movable thereon to permit access to said
distributing means.

6. In an air-moistening apparatus, the com-
bination with a tubular casing open at oppo-
site ends, of a basin below said tubular casing,
and an open supporting-frame for said basin,
sald tubular casing being supported upon said
frame.and movable thereon to permit access

“to the inside of said basin.

7. Inan air-moistening apparatus, the com-
bination with a tubular casing open at oppo-
site ends, of means normally within said cas-
ing for distributing moisture, a basin below
sald distributing means, and an open support-
ing-frame for said distributing means and
basin, said casing surrounding said distribut-
ing means and supported upon said frame and
movable thereon to permit access to said dis-
tributing means and the inside of sald basin.

3. Inan alr-moistening apparatus, the com-
bination with a vertical tubular casing open
at opposite ends, of means forinducingadown-
ward current of air through sald casing in-
cluding a nozzle therein, and a plate arranged
opposite said nozzle for reducing the jet to a
spray. sald- plate having a substantially flat
central portion and an annular groove J cut
in the face thereof near its circumference for
insuring the exit of the water from the plate
1n a subdivided state.

9. In an alr-moistening apparatus, the com-
bination with a vertical tubular casing open
at opposite ends, of a nozzle therein arranged
to throw a jet upward, and a plate G opposite
sald nozzle for reducing the jet to a spray,
said plate having a substantially flat central
portion, a downwardly-extending edge for
projecting the spray downward to induce a
downward current of air through said casing,
and an annular groove J cut in the flat face
thereot at the angle of said edge for insuring
the exit of the water from the plate in a di-
vided state. ' _
~ In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

T

QUIMBY N. EVANS.

Witnesses:
Domingo A. Usina,
FreED WHITE.
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