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11 Clalms

My invention relates to the productlon of .a
stream of atomized fluid for use in'cleansing ar-
ticles which have been coated .with grease,:dirt

‘and other substances which. are difficult.-to re-
.5 ‘move by ordinary cleaning methods.

‘My:inven-
tion consists in & novel nozzle or washing-gun,
and in the method of producing .an: atomized
‘stream, ‘and. utilizes certain general principles
disclosed in Pauent No. 1,751,719 1ssued to ‘me
March 25, 1930,

The main ohject of my present 1nvent10n is
to provide a more effective stream by-obtaining

a higher degree of atomization and higher veloc- -

ity thereof than has been possible heretofore. -
Another object of my present invention is to

provide a stream having a wide, flat cross-sec-

tion of fairly uniform atomization throughout-its
width. Such a stream is more effective for clean-
.ing large surfaces just as a wide, flat paint brush
is better than a round brush for covermg flat: sur-
faces.

. Another object of my mventlon is to prov1de
a flat, wide stream of air only for drymg pur-
poses.

Another obJect of my invention is to prov1de

a portable tool which may be connected to any

,suita.ble sources. of supply of air or .water,.or

like fluids, and will. utilize the heat,. if ‘present,
of one of the fluids to increase the pressure and
volume of the other fluid prior to the combina-
tion and discharge of the fluids from the tool.

These and other detail objects of my inven-
tion are attained by the-structure illustrated’in
the accompanying drawings, in which—

Figure 1 is in part a top view: of the:gun, and
in part a horizontal section on the line I—I of
Pigure 3. L

Figure 2 is a side view of the gun.:

Pigure 3 is a vertical section taken on the lon-
gitudinal center line, portions of the handle be-
ing in elevation.

Pigures 4, 5, 6 and 7 are Vertmal transverse
sections through the gun body taken on the cor-
responding section lines of Figure 3. :

Figure 8 is a front end view. .

Briefly, my present gun embodies an: mner
nozzle for discharging a stream of air or- other
.motive fluid, which nozzle has substantlally ‘par-
allel. ‘sides and an elongated thin orifice, and
a similarly shaped outer nozzle for: water ‘or-other
“Hauid surrounding the inner nozzle and extend-
ing a substantial distance forwardly thereof to
confine the combined fluid stream within a re-

_istricted but gradually increasing cross-sectional

86 -gre

a.for a sufficient distance or time to effect

~(CL 299—140)

a high- degree of atomization and to elumnate

any tendency towards cross currents or spread-
‘ing of the stream, whereby the stream of air
and water, or similar mixture, may be discharged

from the end of the device in a flat, wide spray "

which will maintain its shape for a substantial
dlstance away from the device.

The gun' body is illustrated .as: composed of

upper. and :lower sections | and 2, each having

a series of lugs 3 along the:edges thereof for as~ -

sembly screws #. Each of the sections preferably
comprises an integral metal unit,

-The gun-includes a bulged central portion 5
forming & chamber & surrounding the inner nozzle

1. The rear-end 8 of the gun body has perforated ..

lugs 8 for attachment to the lugs {8 on:an in-
ternally threaded sleeve Il into which is:screwed
the end of the-elongated conduit 12. 'The for-
ward end of the gun body comprises an axially

elongated outer nozzle i3 having diverging side &

-walls "14-and substantially parallel top and bot-
tormn walls 15 and 16 reinforced by ribs 11, Walls
{5 and - 16 are .preferably slightly converging
in-order to offset to a degree the tendency of the

atomized stream to expand perpendicularly of the &

wider dimension of the nozzle when released.: The
outer nozzle should be of sufficient length to in-
sure substantial atomization and shaping of ‘the
fliid streams, the length of the nozzle illustrated
being several times the width or larger dimension
~thereof at the inner end. The inner periphery
of the orifice of the outer nozzle constitutes a
straight line or straight angle extension of the -
inner periphery of ‘the main walls of . the nozzle

as distinguished from orifice structures having i

walls which diverge or converge relative to the
walls of the body of the nozzle.

 Located within the ‘enlarged chamber 6 is an
‘inner nozzle 1 having a discharge portion in-

‘cluding- diverging side walls. 20 preferably ma- |

chined at the outer end and substantially paral-
leling the sides 14 of the outer nozzle, and having
‘top’ and bottom walls 21 and 22 which at their
forward ends substantially . parallel each -other
ahd the top and bottom walls 5 and 16-of the
“otiter nozzle. The ocutlet of the inner nozzle is
substantially smaller both in depth and width
than the throat of the outer nozzle, as indieated
by the dot and dash lines in Figure 4, whereby

the fluid stream supplied through Pody 6 to the .

outer nozzle: will substantially envelop the fluid
stream emitted from the inner nozzle. Fluid is
“supplied to the inner nozzle by means of a conduit
23 having threaded attachment to the inner noz-
zle at 25. The inner nozzle merges with sleeve
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{1, preferably in a one-piece structure braced
by ribs 26. The inner and outer nozzles are so
arranged that the water stream will be in dynam-
ic flow or motion equally on all sides of the air
orifice. This is produced by coaxial air and water
ducts both of substantial length and distin-
guishes my device from structures wherein wa-
ter enters a “mixing chamber” at various angles
to the air outlet ovifice.

Conduit 23 is smaller than conduit 12 and. is
located inside the same. Both-of the conduits
extend rearwardly a substantial distance from

the body of the gun, and the outer conduit

mounts gripping handles 27 and 28 to facilitate
manipulation of the gun. Handle 27 may be in-
sulated from the conduits. The conduits at points
remote from the gun and adjacent to handle 28
are provided with suitable couplings such as 30
in Figure 3 to which supply hose (not shown) are
connected. The couplings are controlled by
valves, the handle 23 of one of which is shown,
these valves being illustrated and described in
my co-pending application Serial #274,548, filed
May 2, 1928, now Patent No 1,903,522, issued
April 11, 1933. .

Air and water under pressure are supplied to
the inner and outer nozzles, respectively, and
when warm water is used, the heat therefrom is
imparted to the air in the enveloped conduit and
serves to increase the pressure and volume there-
of and thereby increase the atomization and ve-
locity of the discharged stream. Preferably, the
conduits are of copper with thin walls whereby
the weight of the entire device is. minimized, the
transfer of heat from the hot water to the air
stream is facilitated, and the radiation of heat
from the outer conduit to the atmosphere is re-
duced. " These results are obtained due to the
fact that copper has a high value as a conductor
of heat and has a low value as a radiator of heat.
The desired effects are increased if the inner con-
duit has a dull or rough finish and if the outer
conduit is highly polished as a polished copper
pipe radiates heat much less readily than a pipe
with a rough finish.-

Extensive expenmental development - work

-which I have done in connection with the clean-

ing and washing art indicates that the greater
the atomization of the washing stream the more
effective work it will do—this being because the
finer particles of liguid may penetrate between
particles of dirt where thicker particles of the
liquid will impinge upon the particles of dirt
and rebound without separating and removing the
latter from the surface to which they adhere.
Also I have found that the degree of atomization
of the projected stream depends upon the extent
of the contact zone between the fast moving air
stream and the surrounding liquid. . This contact
zone depends in turn upcn the cross sectional
shape of the outlet orifice of the inner nozzle.
Equal distribution of liquid around the inner jet
requires that the outer nozzle be shaped similarly
to the inner jet.

Clearly, a nozzle having a flat outlet orlﬁce will
have a greafer circumference than a round nozzle
of the same cross-sectional area. I apply this
principle to obtain substantially improved re-

-sults in my novel washer gun due to the increased

atomization of the projected stream resulting
from the increased area of the contact zone be-
tween the inner and outer streams. If the outlet

_orifice of the inner nozzle T in the drawings meas-

ures 7/8’’ by 3/64’’ in cross section, the area of
this orifice will be .04101 square inch and the
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circumference 1.843’’. A round inner nozzle with
an orifice having the same cross-sectional area
would have a circumference of .687 inch, ap-
proximately one-third that of a flat nozzle.

A washing gun constructed as described above
having an air discharge orifice measuring
3/64’’ x 7/8’’ in cross-sectional area at its outer
end, an outer nozzle measuring ==’ X 1%’’ in
cross-sectional area at its inner end and flaring
to ¥’’ X 37’ at its outer end and having a length
hetween its inner and outer ends of 6%’’, when
supplied with air at a working pressure of 87
pounds per square inch and water at 115 pounds
per square inch, produces a flat stream of water
which at a distance of 12 inches from the gun
has a width of 7 inches; 24 inches from the gun
has a width of 11 inches; 36 inches from the gun
has a width of 15 inches, and similarly increases
regularly in width for a distance of about 10
feet from the gun without losing its flat shape.
The atomization is so fine that at a distance of
3 feet from the end of the nozzle an object may
be readily viewed through the broad side of the
stream. = Such g stream has thoroughly cleansed

-such difficult surfaces as a concrete slab in a

railway locomotive yard where the dust, crater
oil, and other dirt present in such surroundings
have been tramped into the pitted surface of the
concrete and baked by the sun until washing
with an ordinary stream of high pressure water
is useless.

Depending from the lower portion of the body
of the gun is a threaded inlet 18 for mounting
a housing 24 of an air valve which functions to
admit atmospheric air when the water supply is
cut off and the gun is used for drying purposes.
This air valve may be automatic, as shown, or a
manually operated valve may be substituted
therefor. The valve illustrated is fully described
in my copending application, Serial No. 274,548,
filed May 2, 1928.

Shutting off the water supplied to the outer
nozzle results in the creation of a vacuum in the
chamber 6 which causes the valve 33 to lift from
its seat 34 permitting atmospheric air to enter
chamber 6, thus augmenting the stream of com-
pressed air for drying purposes. The discharged
air stream will have the saine wide shape as the
washing stream and will dry a broad surface
more rapidly than a cylindrical stream.

The invention broadly includes the use of wide
shallow flaring discharge nozzles, substantially

-as shown, and the wider top and bottom walls of

the outer nozzle may be made parallel, if desired,
instead of slightly converging. The advantages
of the gun arise from the improved atomization
resulting from the novel shaping and arrange-
ment of the parts.

Moreover, the gun may be used with other
fluids than those referred to and it is not essen-
tial that these be supplied at the pressures in-
dicated.

I contemplate the exclusive use of such modi-
fications as.come within the scope of the ap-
pended claims.

What is claimed is:

1. In a device of the class deseribed, an outer
nozzle having flat substantially parallel sides and
flaring edges and a fluid inlet into the restricted
end thereof, and a similarly shaped inner nozzle
coaxial therewith and spaced therefrom having
an elongated thin outlet orifice located immedi-
ately adjacent said restricted end of said outer
nozzle and having a fluid inlet, the sides and
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ing the corresponding sides and edges of said in-
ner nozzle and being offset outwardly of the re-
spective planes thereof, the orifice of the outer
nozzle forming a straight angle extension of the
inner walls of the nozzle adjacent to the orifice.

2. In a device of the class described, a parallel-
sided, diverging edged outer nozzle, a similarly
shaped inner nozzle coaxial therewith and spaced
therefrom with an elongated shallow outlet ori-
fice disposed to discharge directly into the smaller
end of said outer nozzle, and means for supply-
ing fluids under pressure to said inner mozzle and
to the smaller end of said outer nozzle, respec-
tively, the orifice of the outer nozzle forming a
straight angle extension of the inner walls of
the nozzle adjacent to the orifice.

3. The method of producing a flat stream of
finely atomized liquid under high pressure which
consists in discharging a thin, flat edgewise di-
verging jet of gaseous material under pressure
into a concurrent stream of liquid surrounding
the same under comparable pressure, confining
the mixture in a relatively thin, flat edgwise di-
verging form for a distance sufficient to permit
substantial atomization of the liquid, and then
freeing the atomized mixture.

4. The method of producing a flat stream of
atomized mixture which consists in forming a
flat fan-shaped jet of gaseous material of re-
stricted thickness, utilizing the entraining force of
said jet to increase the velocity of a mass of liguid
supplied in flat streams at both wide flat sides of
said jet, immediately shaping the resulting
mass of air and liquid into a flat stream, the
first thickness of which is a little greater than
that of said jet; and controlling the width and
thickness of the resulting stream. so that it
diverges uniformly in an edgewise direction while
the thickness thereof remains substantially con-
stant, the control being exercised over a length
of the stream sufficient to permit substantial
atomization of the major portion of the liquid by
the air, and then freeing the stream from -the
control.

5. In a device of the class described, coaxial
inner and outer nozzles having closely spaced
substantially parallel sides and diverging edges,
said outer nozzle having a laterally elongated

“shallow throat and said inner nozzle having a

similarly shaped but slightly smaller outlet ori-
fice immediately adjacent the throat of said oufer
nozzle, the outlet orifice of the outer nozzle form-
ing a straight angle extension of the inner wall
of the nozzle adjacent to the orifice.

6. In a device of the class described, coaxial
inner and outer nozzles with corresponding walls
spaced apart, each having a fluid inlet and flat
substantially parallel sides, said nozzles having
substantially coplanar diverging edges, the outlet
orifice of said inner nozzle being laterally elongat-
ed so as to discharge a flat diverging stream and
being positioned immediately adjacent the inlat
end of said outer nozzle,.

3

7. A device of the class described including flat
coaxial inner and outer fluid nozzles each having
substantially parallel wide sides and diverging
narrow edges, the sides and edges of one nozzle

being spaced from the sides and edges of the other

nozzle transversely of the axis of the device and
said outer nozzle having an elongated outlet
orifice forming a straight angle extension of the
inner walls and edges of said outer nozzle, said
outer nozzle in its entirety extending a substan-
tial distance forwardly of said inner nozzle.

8. In'a device of the class described, an inner
nozzle having a fluid inlet, flat substantially
parallel sides and diverging edges and an orifice
defined by the inner walls thereof, and a similarly

_shaped outer nozzle coaxial therewith and with

its walls spaced from the walls of the inner noz-
zle transversely of the device, the orifice of the
inner nozzle discharging at the throat of the
outer nozzle, the orifice of the outer nozzle also
defined by the inner walls thereof.

9. The method of obtaining an atomized mix-
ture which consists in confining a stream of gas-
eous material under pressure into a flat fan-
shaped stream, surrounding the same with a thin
stream of liquid flowing in the same . direction,
discharging the gaseous.stream into the liquid
stream and confining the combined streams in a
relatively thin flat fan-shaped stream for a dis-
tance sufficient to permit substantial atomization
thereof, and then freeing this mixture. '

10. In a device of the class described, an axially
elongated outer nozzle having an inlet throat and
a discharge orifice and an elongated intermediate
part, said throat, orifice, and part maintaining a
wide flat cross-section substantially from end to
end of the nozzle, the width of the nozzle increas-
ing from throat to orifice and the orifice consti-
tuting a straight angle extension of the walls of
the nozzle, and a relatively short inner nozzle
with its sides substantially coplanar with said
outer nozzle sides and shaped to discharge a wide
flat stream of motive fluid directly into the wide
flat throat of said outer nozzle and axially thereof.

11. The method of producing a stream of finely
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atomized liquid which. consists in confining a -

mass of motive fluid in a flat stream and then

discharging the same without changing its gen-

eral contour or direction of its flow, confining
a stream of liquid to be atomized so that it flows
in a hollow flat stream coaxially of and substan-
tially surrcunding said motive fluid stream and
in dynamic flow alongside of and intermingling
with the discharged motive fluid stream, confin-
ing the combined stream of motive fluid and lig-
uid to be atomized for a substantial distance to a
flat cross-sectional contour with diverging edges
flowing coaxially with said initial fluid and liguid
streams, and then discharging said combined
stream without changing its general contour or
the direction of its flow.
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