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and Secured by bolts 5 passing through a fange 
f6 on the body. A discharge tube extends 
through the center of the cover, in which it has 
a sliding fit permitting it to move endwise. The 
inner end of this tube is sealed fluid tight to one 
end of a bellows tube 8, the opposite end of 
which is sealed fluid tight to a plate 9 which is 
clamped between the casing body and cover plate 
and makes a leakage tight joint with the body 
With the aid of a compressible gasket 2E). The 
bellows tube is preferably or conveniently one of 
Well known character, made from a Section of 
deeply corrugated metal tubing, the Wall thick 
ness and characteristics Of Which are Such that 
the corrugations are flexible, permitting the bel 
loWS as a Whole to be shortened and lengthened by 
forces of the magnitude encountered in use. 
On the Outer Side of the cover plate is a rigid 

yoke 2, of which the standards are at opposite 
sides of the protruding end of the discharge tube, 
and the transverse member extends across the 
end of the tube and Supports an abutinent block 
22 in axial alinement with the tube. Such abut 
ment block is loosely mounted in the yoke in Such 
fashion that its plane face 23 next to the tube 
end may adjust itself So as to bear Squarely On 
the beveled or knife-edge rim 24 Surrounding the 
outer Orifice of the tube. As a convenient means 
for that purpose, the block is made With a stem 
25 which passes through a hole in the CrOSS beam 
of the yoke and is Supported by a collar 26 and 
cotter pin 2 substantially as shown in the draw 
ing. The block is also formed with a beveled 
tapered external surface 28 adjacent to the stem, 
and the yoke with a convex seat 29 near enough 
to such beveled Zone to prevent any Substantial 
displacement of the abutment block away from 
the discharge tube, but arranged to permit Such 
angular movement of the block as may be neces 
sary to permit self adjustment of the latter to the 
Outer rim of the tube. 
In the rim of the tube is a notch or port 30, 

or there may be two such notches directly op 
posite to one another, as shown in Fig. 2, or a 
greater number, suitably located in lines directed 
between the supporting members of the yoke. 
When the discharge tube is advanced into contact 
at its end with the abutment block, Such notch 
or notches provide the only channels through 
which water may escape; and water admitted un 
der pressure to the nozzle body flows through Such 
channels in streams of which the sectional di 
mensions are determined by the dimensions of the 

1. Clains. 

This invention relates to nozzles for creating a 
mist or a more or less finely divided spray of Wa 
ter or other liquid delivered under pressure, for 
use particularly in washing or humidifying air, 
atmospheric cooling, and in Systems of various 
kinds by which the conditioning of air is effected; 
and also for any other purposes to which it may 
be adapted in its various forms. Its object is to 
furnish a nozzle of improved characteristics capa 

it ble of producing a more uniform and better con 
trolled spray than previously known nozzles and 
of automatically maintaining the quality of the 
spray by prevention of clogging. The principles 
of the invention by which these objectS are a C 
complished comprise new and improved means 
for the production of spray, means for regulating 
the fineness of the particles constituting the Spray 
or mist, and means for flushing the discharge Ori 
fice of the nozzle when the water is turned on and 

26. Off. In the following explanation and description of 
the invention it will be assumed that the liquid 
which is converted into mist Or Spray by means 
of this nozzle is water, for that is the agent erin 

25 ployed in the conditioning of air; but other liq 
uids may be used with embodiments of the inven 
tion for other purposes. Hence the references to 
water, and other specific terms of description 
used in the specification are to be understood as 

30 illustrative and not as limiting the Scope. Of pro 
tection herein claimed. 
The drawing and following detailed explanation 

show two of the possible concrete forms in which 
the principles of the invention may be embodied. 

Fig. 1 is a longitudinal sectional view of one of 
Such forms; 

Fig. 2 is a side elevation, with parts broken 
away and shown in section; 

Fig. 3 is a partial plan view of the same nozzle 
shown on a smaller scale than that of Fig. 1; 

Fig. 4 is a longitudinal section, and Fig. 5 a par 
tial plan view of another embodiment of the in 
wention. 

Fig. 6 is a fragmentary sectional view of a form 
of the invention in which are combined certain features of the two forms previously mentioned. 

Like reference characters designate the same 
parts wherever they occur in all the figures. 
The nozzle shown in Figs. 1, 2 and 3 comprises 

so a casing body having an external threaded, 
tubular stem or nipple 2 for connection With a 
pipeline. The body has a (preferably) cylindrical 
interior 3 which is open throughout its full Width 
at one end, and a detachable cover 4 is provided 
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2 
Streams of any desired fineness Or COarSeneSS may 
be produced. 
A target 3 is located across the path in which 

each such stream flows. In the arrangement 
shown in Figs. 2 and 3, the targets have plane in 
pingement faces 32 perpendicular to the Water 
streams and are supported by brackets 33 which 
are adjustably connected with the cover 4 so 
that the targets may be set at Various distances 
from the outlet ports. The Small streams of 
water flowing at high velocity from the ports 38 
impinge on the targets and are broken by impact 
into a misty spray. By moving the targets toward 
or away from the discharge orifices, the quality of 
the spray can be varied from a fine mist to One 
composed of larger particles of Water. Such 
targets are needed only for uses in which a fine 
spray or mist is needed. They can be omitted or 
removed when the nozzle is used for many pur 
poses, such as discharging spray into heated air 
or spraying hot water into cool air in Order to 
cool the water. Jets discharged under Sufficiently 
heavy pressure from Small or narrow Grifices nor 
mally separate into discrete particles after travel 
ing a greater or less distance, even. When not 
caused to impinge on anything. 
A serious trouble encountered in existing Spray 

nozzles, especially those in Which the production 
of a fine spray necessitates employing a discharge 
orifice of very small dimensions, is clogging of 
the orifice by solid matter, such as scale or dirt 
carried by the water or salts in solution which 
gradually are precipitated on the sides of the 
orifice. Such troubles are substantially elimi 
nated in my nozzle by the provisions for autor 
matically flushing it, which I have already de 
scribed in part and will now explain further. 
The manner in which the discharge tube is 

mounted permits it to be moved up to and away 
from the abutment block 22. It is acted on by a 
spring 34, confined between the cover and an ex 
ternal shoulder 35 on the tube, With tendency to 
withdraw it from the abutment. The equilibrium 
of forces between the preSSure of the Spring, and 
the resilience of the bellows, normally holds the 
discharge tube withdrawn a short distance from 
the abutment block when there is no Water pres 
sure in the casing; substantially as shown in 
Fig. 1. 
The portion 35 of the discharge tube, adjacent 

to the end joined to the bellows, is enlarged to 
make an interior space wide; than the bore 
through the balance of the tube, and in this en 
larged space are baffle plates 37, 38, separated by 
spacing rings and having staggered openings 39 
and 48 respectively. The number of baffle plates 
and the areas of their openings are designed to 
exert Such resistance to fiOW of Water when first 
admitted to the nozzle as to cause a quick dis 
placement of the tube to Ward the abutment, but to 
permit discharge of a Small quantity of water be 
fore the tube makes contact with the abutment. 
The amount of water thus permitted to escape is 
enough to flush the contact Surface. Of the abut 
ment and the knife edge surrounding the tube 
orifice, whereby any sediment which may have 
lodged on either of these partS is washed away, 
and the knife edge is enabled to seat squarely 
On the abutment. 
Thus when Water under pressure is admitted to 

the nozzle after having been excluded, the dis 
charge tube is quickly forced against the abut 
ment, but not until after the flushing escape of 
a Small amount of Water has occurred, and there 
after the only escape possible for the water is 
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through the notches or ports 39. The total area 
of such ports is so small in proportion to that of 
the passageway through the tube and baffles that 
substantially the full available pressure of the 
water supply is exerted at the ports without ap 
preciable impedance due to the baffles; and a force 
substantially equal to the transverse area of the 
bellows multiplied by the unit pressure of the 
water is exerted to hold the rin of the discharge 
tube tightly against the abutment. The Small 
streams issuing at high Velocity from the ports 
Strike the targets and are thereby broken up into 
a mist, the fineness of which may be regulated 
by adjustment of the targets toward or away 
from the discharge tube, as previously described, 
When the water supply to the nozzle is shut off, 
the pressure within the casing soon subsides 
enough to permit withdrawal of the tube by the 
spring 34; and the Water then displaced by the ex 
pansion of the bellows flows acroSS the edge of the 
tube and the surface of the abutment, causing 
another flushing action. 
The phase of this invention which resides in 

the automatic flushing of the nozzle is useful in 
many situations and environments, not only 
those hereinbefore named or suggested, but others 
as well, and independent of the presence or ab 
sence of targets in the paths of the emitted jets. 
Numerous variations from the particulars of 

the nozzle herein described may be made without 
departure from the invention; some of which are 
illustrated in Figs. 4 and 6. Thus a diaphragm, 
as is , may be provided to perform the functions 
of the bellows 8. The Outer circumference of 
the diaphragm is clamped between plates fa. 
and 4a which correspond with the body and 
cover respectively of the form first described, 
and the member d is recessed to provide a 
pressure chamber 44, and has a tubular nipple 
2d, like the nipple 2 of Fig. 1, for connection 

with a supply pipe. A discharge tube a, 
equivalent to the tube 7, passes through a cen 
tral opening in the diaphragm and is connected 
thereto by a coupling sleeve 46 having a flange 4 
and a clamp nut 48 between which the inner cir 
cumference of the diaphragm is gripped. The 
base of the nozzle tube is screwed into an internal 
flange of the coupling sleeve. A spring 34a, is 
confined between the last named flange and the 
central part of the plate 4d. 
Discharge orifices or ports equivalent to the 

notches 30 may be formed in the abutment men 
ber rather than in the extremity of the dis 
charge tube. Such a variation is shown in Fig. 4, 
Where an abutment block 22d, equivalent to the 
block 22, is formed with a central chamber or 
recess 49 in its bottom and With radial ports 30a. 
leading therefrom. Block 22d. is coupled with 
a yoke 2 fa, rising from the central part of plate 
40, by a cotter pin 27 a Which paSSes through 

holes in Separated parts of the yoke and through 
a vertical Slot in an intermediate stem on the 
block. The chamber 49 is in line with the pas 
sageway through the tube a, and the rim of 
the block surrounding the chamber is tapered 
to a relatively narrow annular area, and may be 
brought to a knife edge like the edge 24 of Fig. 1, 
if desired. Otherwise the block 22a is formed 
Substantially like the block 22 and its loose cou 
pling with the yoke enables it to be brought into 
even bearing on the end of the tube and into cen 
tralized reactive bearing with the edges of the 
hole in the yoke through which its stem protrudes. 
In this case the end of the tube is formed with an 
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tinuous bearing with the beveled edge of the 
abutment block. 
Or if desired, the ports may be formed partly 

in the end of the tube and partly in the abut 
ment, arranged to register when the tube is 
brought against the abutment; although exact 
registry is not essential. Fig. 6 shows such an 
arrangement where a tube 7b, (like the tube a 
except that its end is brought to a sharp edge 24 
and is provided with a port 30 as in Fig. 1), 
cooperates with an abutment block 22b like block 
22d except that its rim is not beveled and that it 
contains one or more ports 30a. Registry be 
tween the ports 30 and 30a, where required is 
maintained by the cotter pin 2 which prevents 
rotation of the abutment block and by the con 
nection of the tube With the casing through the 
diaphragm 4 or its equivalent, which prevents 
any rotation of the tube. 
Another variation shown in Figs. 4 and 5 is in 

the disposition of the targets, illustrating that 
the impingement surfaces of the targets may be 
otherwise located than at right angles to the 
streams of water. In this instance the targets 
3a are fixed nonadjustably to the plate 4a and 

Such 
surfaces may also be arranged in other relation 
ships to the impinging streams. 

Fig. 4 also shows how, by providing a diaphragm 
or its equivalent of sufficiently large area in pro 
portion to the bore of the discharge tube, a suf 
ficiently rapid closing of the tube against the 
abutment when the Water supply is turned on 
may be obtained without the aid of baffles. 

It Will be apparent that the node of Operation 
of the nozzle construction last described is eS 
sentially the same as that of the One first de 
Scribed. Normally When Water under preSSure is 
excluded from the nozzle, the discharge tube is 
withdrawn from the abutment by the retracting 
spring. When water is turned on, the pressure 
exerted on the diaphragm quickly presses the 
tube against the abutment, but not until after a 
flushing discharge of water has occurred acroSS 
all parts of the contact faces of these members; 
streams of water flow at high velocity through 
the ports 3a after such faces have been brought 
together, and impinge on the targets; and when 
the supply is shut of the spring 34a, withdraws 
the discharge tube and causes another flushing 
flow of the water then displaced from the pres 
sure chamber 44. 
Such variations as a diaphragm instead of the 

bellows, emission ports in the tube or in the abut 
ment, or partly in both, and impingement sur 
faces perpendicular or variously inclined to the 
direction of the emitted streams, may be combined 
With one another in various arrangements other 
than the specific arrangements here illustrated, 

i? all within the scope of the protection herein 
claimed. For convenience of descriptive defini 
tion, the bellows may be considered as a Special 
form of diaphragm, and the term 'diaphragm' as 
used in the claims is to be Construed generically 

5 as including comprehensively the bellows species 
as well as the substantially flat species shown in 
Fig. 4, and other equivalent species except where 
the context requires otherwise. The term "dia 
phragm' as so understood embraces all flexible 
members which are Secured at one boundary to a 
fixed structure and at the opposite boundary to 
a movable menber and prevent passage of fluid 
under pressure while permitting or causing dis 
placement of such movable member under the 
influence of fluid pressure. 

3 
What I claim and desire to Secure by Letters 

Patent is: 
1. A Spray nozzle comprising a casing having 

an inlet, a discharge tube having a passage adapt 
ed to conduct liquid admitted to the casing, a 
diaphragm connected to the casing and discharge 
tube in Such manner as to prevent escape of fluid 
from the casing except through the tube and to 
permit displacement of the tube under the preS 
Sure of such admitted fluid, an abutment located 
across the end of the tube in position to close 
the latter When displaced by fluid pressure, there 
being a port between Such abutment member and 
the rim of the tube when in contact with one an 
other through which liquid can escape, a target 
arranged to be impinged upon by such escaping 
liquid, and means for automatically effecting a 
Separation between the tube and abutment. When 
fluid pressure is excluded from the casing. 

2. A spray nozzle comprising a casing having 
an inlet, a tube protruding from said casing 
adapted to conduct liquid therefron, an abut 
ment supported by the Casing across the end of 
the tube, the tube being movable endwise into 
and out of contact at its Outer end With the 
abutment, there being between the tube and abut 
ment an emission port to which the outflow of 
liquid is restricted when the tube and abutment 
are in contact With One another, a target in the 
path of the liquid stream emitted from such port, 
and cooperating resilient means for causing ad 
vance of the tube toward the abutment when fluid 
pressure is exerted within the casing and for 
separating the tube from the abutment when 
such pressure does not exist. 

3. A Spray nozzle comprising as the emissio 
portion thereof a tube and an abutment Supported 
across the end of the tube, there being a restricted 
Opening between the abutting faces of the tube 
and abutment through which discharge of liquid 
is permitted, and a target in the path of the 
stream emitted from Such Opening, the tube and 
abutment being mounted With provision for sep 
aration one from the other for cleaning, con 
bined with automatic means for effecting such 
separation when flow of the liquid to the nozzle 
is shut off, and causing relative approach of one 
to the other when liquid under pressure is sup 
plied to the nozzle. 

4. A spray nozzle comprising a recessed body 
having a liquid inlet and a separable cover over 
the interior recess of the body, a flexible dia 
phragm member in fluid tight connection between 
the body and cover, a tube in fluid tight connec 
tion with the diaphragm protruding and being 
movable endwise through the cover, the tube be 
ing displaceable outward by fluid pressure with 
in the casing acting on the inner end of the tube 
and the diaphragm, an abutment supported by 
the cover in line With the outer end of the tube 
and in position to receive pressure contact of 
such tube end when the tube is thus advanced, 
the tube having a notch in its rim for restricted 
emission of liquid when such rim is pressed 
against the abutment, and a target in the path 
of liquid flowing from the notch. 

5. A Spray nozzle comprising a recessed body 
having a liquid inlet and a separable cover over 
the interior recess of the body, a flexible dia 
phragm member in fluid tight connection between 
the body and cover, a tube in fluid tight connec 
tion with the diaphragm protruding and being 
movable endwise through the cover, the tube be 
ing displaceable outward by fluid pressure with 
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and the diaphragm, an abutment Supported by 
the cover in line with the outer end of the tube 
and in position to receive pressure contact of such 
tube end When the tube is thus advanced, the 
abutment having a notch in its face against which 
the tube thus abuts, through Which liquid may 
flow in a stream. When the tube is thus closed 
against the abutment, and a target in the path of 
Such stream. 

6. A spray nozzle including a casing having 
an inlet, a tube protruding from the casing adapt 
ed to conduct liquid from the casing, a flexible dia 
phragm member in fluid tight connection with 
the casing and tube arranged to prevent discharge 
from the casing except through the tube, baffle 
means in the tube arranged to impede flow 
through the tube and to build up a pressure caus 
ing outward movement of the tube when liquid 
under pressure is admitted to the casing, an abut 
ment arranged to obstruct the tube when So 
moved out Ward, there being an emission outlet, 
between the tube and abutment, and a target in 
the path of the liquid stream issuing under pres 
Sure from Such outlet. 

7. A spray nozzle comprising a casing having 
an inlet, a tube protruding from the casing adapt 
ed to conduct liquid from the casing and having 
an enlarged inner end, a bellows Surrounding the 
tube in fluid tight connection at one end With 
the enlarged end of the tube and at its other end 
with the casing, bafiles in the enlarged part of the 
tube arranged to impede foW through the tube 
and to build up a pressure causing outward move 
ment of the tube when liquid under pressure is 
admitted to the Casing, an abutment arranged 
to obstruct the tube. When So moved out Ward, 
there being an emission outlet between the tube 
and abutment. 

8. A spray nozzle COmprising a casing having 
an inlet for liquid, a tube Opening fron, and being 
movable endwise relatively to the casing, an abut 
ment located across the end of the tube, there be 
ing a restricted opening between the abutting 
faces of the tube and abutment through Which 
discharge of liquid is permitted, and means Where 
by the pressure of liquid admitted to the casing 
causes the tube to move endwise into bearing en 
gagement With the abutment. 
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9. A spray nozzle comprising a casing having 

an inlet, an emission tube leading from the Casing 
and being mounted with provision for endwise 
movement, a liquid tight seal between the tube 
and casing preventing emission of liquid other 
Wise than through the tube and being yieldable 
to permit outward movement of the tube under 
the pressure of liquid entering the casing, and an 
abutment mounted across the end of the tube in 
position to be forcibly engaged by the latter when 
SO moved by fluid pressure, there being an outlet 
of restricted area between the abutting portions 
of the tube and the abutment. 

10. A spray nozzle comprising a casing having 
an inlet for liquid, an emission tube leading from 
said casing and being movable endwise relatively 
thereto, means connected With and reacting be 
tween the tube and casing for causing the tube 
to be advanced When liquid under pressure is 
admitted to the casing and for retracing the 
tube when such pressure subsides, an abutment 
for engagement with the end of the tube, and rigid 
supporting means for the abutment holding the 
latter With provision for self-adjustment into 
squarely abutting contact with the rim of the 
tube, there being a restricted opening between 
the contact portions of the tube and abutment 
through Which discharge of liquid is permitted. 
1. A spray nozzle Comprising a recessed body 

having a liquid inlet and a separable cover over 
its recess, a flexible diaphragn ember in fluid 
tight connection between the body and cover, a 
tube in fluid tight connection with the diaphragm 
protruding, and being movable endwise, through 
the cover, the tube being displaceabie outward by 
fluid pressure Within the casing acting on the In 
ner end of the tube and the diaphragm, and an 
abutment Supported by the cover in line with 
the outer end of the tube and in position to re 
ceive pressure contact of such tube end when the 
tube is thus advanced, one of the members con 
stituted by the tube and the abutment having a 
notch in its portion next to the other member 
through which liquid may flow when the tube is 
thus closed against the abutment. 

ROLAND I. LINCOLN. 
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