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13 Claims. 

This invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
us of any royalty thereon.’ ' 

This invention relates to nozzles, more particu 
larly it is directed to devices of this character for - 

cl 

use on ?re hose or sprinkler systems for ?re ex- 1 
tinguishing purposes. 

' One of the objects oi the invention is to provide 
a vaporizing nozzle that will thoroughly vaporize 
any liquid ?owing therethrough and which is 
adapted to be adjusted in such a manner as to 
produce various changes in the shape or charac 
teristic of a vaporized stream of liquid discharged 
from a nozzle. 
Another object of the invention is to provide 

a vaporizing nozzle that will break up the liquid 
?owing through the nozzle into minute-particles, 
which completely ?lls a cone-shaped vapor ?eld 
produced by the nozzle and to provide means on 
the nozzle adaptedto reshape the cone-shaped 
vapor ?eld into a straight stream in such a man 
ner that it is thoroughly mixed with air and has 
a greater reach than from the conventional 
smooth bore nozzle. 
Another object of the invention is to provide 

‘ means on a modi?ed form of nozzle ior introduc 
ing a foam. producing chemical into a stream 
?owing through the nozzle, whereby the chemical 
may be applied to ?res. 
Another object or the invention is to provide 

still other modi?ed forms of nozzles containing 
?xed annular apertures for producing annular 
streams which are projected across each other. 

Still another object of the invention is to pro 
vide nozzles which are adaptable to all the needs 
of ?re ?ghting, certain oi.’ which nozzles may be 
completely shut oil, which are simple in opera 
tion and sovconstructed that they may be quickly 
and easily taken apart for cleaning or repairing. 
In the Patent No. 2,140,517, issued to Horace W. 

Dawson, one or the‘ co-inventors oi the present 
application, there is disclosed a vaporizing nozzle 
including a divider block which is secured on the 
discharge end of the nozzle by means of a plu 
rality of supporting members, each containing a , 
?attened blade which is attached at one end to 
the divider block by means of screws. the said 
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for attachment with a hose is also disclosed in 
this patent. ‘. 

It has been found that the manner of mounting 
the divider block, ?ange ring and screw coupling 
to the nozzle, as disclosed in the above mentioned 
patent, maybe greatly improved and that ad 
justable means could be provided on the nozzle 
to produce a straight stream up to the limit of 
the nozzle, the straight stream’produced being in 
some respects superior to that of a smooth bore 
nozzle in that it holds a longer trajectory thereby 
obtaining greater distance and in that it is not 
as easily a?'ected by the wind. ' 

It is therefore the aim and purpose of this in 
vention to provide nozzles including‘the above 
mentioned improvements together with other im 
provements to be hereinafter disclosed. 
With the above and other objects and advan 

tages in view the invention consists of certain fea 
tures of construction and operation oi parts which 
will hereinafter be described and claimed and in 
which— ‘ 

Fig. 1 is a side elevation of one form of the 
improved vaporizing nozzle; 

Fig. 2 is an upper end elevation thereof; 
Fig. 3 is a longitudinal sectional view taken on 

g the line 3-3-01 Fig. 2; 

30. 

Fig. 4 is a cross-sectional view taken on the 
line 4-4 of Fig. 1; 

Fig. 5 is a cross-sectional view taken on the ‘ 
linet-l of Fig. 1; . 
,Fig. 6 is a side elevation of a body portion of 

the nozzle; ' ' 

Fig. 7 is-a perspective view partly in section of 
35 two ?attened blades joined together and used in 

carrying out the invention; 
Fig.8 is a side elevation of one of the flattened 

blades; ‘ 

Fig. 9 is a side elevation of the other ?attened 
0 blade; . 

45 

Fig. 10 is a side elevation partly in section of 
' a modi?ed form of nozzle; 

Fig. 11 is an upper end elevation thereof; 
Fig. 12 is a cross-sectional view taken on lin 

l2-.—l2 of Fig. 10; I ' 
Fig. 13 is a cross-sectional view taken on the 

line iI-ll of Fig. 10; 
Fig. 14 is a side elevation of a valve used on 

divider block being arranged on the. discharge end 50 the modi?ed form of nozzle; 
of the nozzle so as to coact in such a manner with 
a stream issuing from the nozzle as to direct 
the stream across an inwardly directed stream. 
A ?ange ring provided‘ on the nozzle for holding 

Fig. 15 is a top end view thereof ; 
Fig. 18 is an upper end elevation of another 

modi?ed form or nozzle or nozzle tip; 
Fig. 1'7 is a vertical sectional view thereof taken 

a packing in place thereon and a screw coupling 55 on the line I'l-l‘l of Fig. 16; ' 



2 
Fig. 18 is a top end view of still another modi 

?ed form of nozzle or nozzle tip, and c 
Fig. 119 is a vertical sectional view thereof taken 

on the vine I9-I3 of Fig. 18. , . 
In the illustrated embodiment characterizing 

the inventions, one form of nozzle is shown in 
Figs. 1 to 9 inclusive and comprises a body por 
tion I adapted to act asa vapor adjusting nut. 
The body portion or vaporizing adjusting nut I 
is cylindrical in form and is internally threadedat 
its lower end at 2 and provided externally with 
threads 8 which are shown as being double and 
ending abruptly at the upper and lower ends ‘of 
the body portion at 4, as illustrated in Fig. ‘6. 
The body portion I is also provided with upper 
and lower externally threaded end portions 5 and 
6 respectively, which are ‘of reduced diameter and 
adapted for the attachment of an internally 
threaded ring 1 and a ?ange ring 8 respectively. 
The internal threads 2 on the lower end of the 
body portion I are provided for'engaging the 
threads 9'formed internally on the lower end of 
a hollow valve I0, containing a central opening 
II. » ' ' 

The valve III is also externally threaded at its 
lower end at I2 for the attachment of an inter 
nally threaded upper end of a screw coupling‘ I3 
which is also internally threaded at I5 for the 
attachment of a ?re hose or the like (not shown). 
The upper end of the body portion I is formed 
with an upwardly and outwardly inclined sur 
face I5 and with a concave or partially spheri 
cally curved reentrant portion I6 which is formed 
on the inner surface of the body portion I and 
extends to the lower inner ‘edge of the surface 
I5 thereof. 7 .1 

The ?ange ring 8 is internally threaded at IT 
for engagement with the lower externally 
threaded end 6 of the body portion I' of the noz 
zle and is‘ provided with an inwardly extending 
flangev portion I8 on its lower end which is adapt 
ed to engage the outer surface of the .valve I0, 

' whereby a recess I9 is formed for a packing 20. 
In order to prevent the packing 28 from work 
ing up into the threads 2 on the body portion I 
and the threads 9 of thevalve I 0 and to form a 
surface with which to apply pressure to the 
packing, a ring 2I made of any suitable material, 
such as brass or bronze, is placed around the 
outer surface of the valve If], the said ring abut 
"ting against the lower end of the body portion I. 
The external threads I2 on the lower end of the 
valve Ill are of lesser diameter than the valve 
itself, whereby the ?ange ring 8 and the ring 2| 
may be easily slipped on the outside of the valve, 
it also provides an easy means of changing cou 
plings to match various hose threads. 
The hollow ‘valve III is provided with an upper 

end portion 22 which is smaller in diameter than 
the lower end portion 23 thereof, whereby an an 
nular channel 24 is formed between the inner 
surface of the body portion I and the outer sun 
face of the valve. The upper end portion 22 of 
the valve is provided with a central opening 25 
which is smaller in diameter than the opening 
II in the lower portion 23 thereof and is joined 
to the lower end portion by an integral substan 
tially frusto-conical shaped portion 26 having 
an upwardly and inwardly converging side wall 
21, containing spaced upwardly projecting inlet 
ports or openings 28. On the upper or free end 

' of the portion 22 of the valve is a bulbular por 
tion 29, which is provided at the upper end of 
the central opening 25 with an outwardly bev 
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spherically shaped outer surface 8|. The upper 
outer end of the valve is faced .back to provide a 
flat surface having an annular groove 82 formed 
therein, whereby two conical streams adapted to 
be produced by the nozzle will not meet at an 
edge of the material forming the nozzle but in 
mid air, thus providing a better effect. 
A divider block 88 which comprises two sub 

stantially conical-shaped portions 84 and 86 is 
provided centrally of the valve at its upper end. 
The substantially conical-shaped portion 84 of 
thedivider block is inverted and extends down 
wardly below the outer end of the valve into the 
central opening 25 thereof, with the outer edge 
of the divider block contacting with the beveled 
surface 30 on the upper ‘end of the central open-‘ 
ing 25, when the nozzle is in an inoperative posi 
tion, as illustrated in Fig. 3. The divider block 
38 is carried by two ?attened blades 36 and 81 
which are disposed edsewise to the nozzle and 
at right angles to each other, as more particular 
ly illustrated in Fig. '1. One‘ of the blades 36 is 
cut substantially halfway through at its center 
from its inner edge 38 which forms a slot 38, as 
more particularly illustrated in Fig. 8, and the 
other blade 81 is cut substantially halfway 
through at its center from the outer edge 48 there 
of, providing a slot H, as more particularly il 
lustrated in Fig. 9, whereby the two blades may 
be pressed together with the adjacent portion of - 
the blade 86 from the slot 88 engaging in the slot 
4|‘ of the blade 31. By this manner of joining 
the two blades 86 and 81 together both of the 
blades may be pressed into cross slots 42 formed 
in the conical-shaped portion 35 of the divider 
block 83. The outer or free ends of the blades 
36 and 31 are threaded at 43 and are adapted to 
be pressed into spaced slots 44 which are. formed 
on the upper end of the body portion I of the 
nozzle and which extend from the inner edge of 
the beveled portion I5 on the upper end of the 
body portion I, through the outer surface of the 
threaded portion 5 on the upper end of the body 
portion. 
The internally threaded ring 1 is provided with 

a beveled surface 45, which forms a continuation 
of the bevel surface IS on the body portion I, and 
the external diameter of the ring 1 is the same 
as the body portion I, whereby the outer exter 
nal surface thereof is flush with the outer sur 
faceof the body portion. Upon securing the ring 
lover the externally threaded upper end 5 of 
the body portion I the internal threads'of the 
ring simultaneously grips the threaded ends 48 
of the blades 36 and 81, thus bridging the space 
between the divider block 33 and the ‘body por 
tion of the nozzle, and providing means for keep 
ing the divider block rigidly in place. 
Adjustably mounted on the body portion I is 

a cylinder or tube 46 acting as a stream shaper 
, which is internally smooth and slidably in con 

65 
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eled surface 88, and with a concave or partially 76 

tact with the outer surfaces of the double threads 
3 of the body portion I and provided at its upper 
end with a flange" to protect the tube 46 from 
damage by rough usage, and with an adjusting 
ring 48 on its lower end containing set screws 48 
which are adjustably mounted in the ring 48 and 
adapted to engage the threads 3 of the body por 
tion I. The ends of the threads 8 of the body 
portion I are caused to end abruptly at 4,sas il 
lustrated in Fig. 6, to limit the longitudinal move 
ment of the stream shaper ‘46 on the body por 
tion. ' 

In operation of this form of nozzle, assuming 
that the body portion or vaporizing adjusting nut 
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m , i has been turned to move it lengthwise on 
hollow valve II for opening the outlets Ill and II 
of the nozzle, the liquid ?owingund'er pressure 
through the coupling is into the valve II is 
caused to go through the central opening Ii 
on the lower portion 23 of the valve and to enter 
the opening 25 in the upper portion 22 of the 
valve and to leave at 50 at the upper end there 
of, some of the liquid is caused to pass through‘ 
the inlet ports or openings 28 provided in the 
side walls 21 of the frusto-conical shaped por 
tion 28 of the valve and to enter the annular 

10 

channel 24 and to leave at II at the upper end, Z 
thereof, thereby producing two streams of liquid 
adapted to flow through the upper end of the 
nozzle. The stream of liquid ?owing through the 
annular opening ill is caused to be formed into 
an inverted hollow conical shaped spray at the 
upper end of the valve by striking the lower 
conical-shaped portion 34 of the divider block 
ll and the outwardly beveled surface 30 formed 
on the inner surface of the valve at the upper 
end of the opening 25 thereof. The stream of ' 
liquid ?owing through the annular opening II is 
caused to be formed into a substantially hollow 
conical-shaped spray by being de?ected inward 
1y by the concave or partially spherical-shaped 
surface I! on the upper end of the body'por 
tion I and the outer convex or partially spherical 
shaped surface ii of the bulbular portion 20 of 
the valve. By this construction the two streams 

‘ of liquid which have been broken up into two 
conical-shaped sprays are caused to oppose each 
other which when they attempt to cross each 
other are further broken up into a ?ne vapor ?eld 
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of a greater diameter than the body portion 1'. 
The tube ll’ is provided with an inwardly ex 
tending ?ange ii, atits lower end which provides 
a stop and which is adapted to slidably ?t around 
the body portion‘il'", whereby an annular chamber 
62 is formed between the inner surface of the - 
tube It’ and the outer surface of the body por 
‘tion for containing a liquid chemical such as, a 
foam producing agent which may be used in 
carrying out the invention. The annular cham 
ber 62 is connected to a suitable source of chemi 
cal supply (not shown) by means of a conduit 68 
connected by one end to a ?tting 84 leading into 
the chamber 02. An upwardly and outwardly in 
clined surface 65 and an inwardly extending 
beveled surface it which extends from the inner 
edge of the inclined surface 85 to substantially - 
the limit of the greatest inside diameter of the 
body portion I’ and a plurality of suitable capil 
lary openings 81 which lead from the chamber 
'2 into the upper end of the nozzle through the 
surface 85 are also provided on the upper end of 

' the body portion i,’ for a purpose which will here 
inafter appear. . ‘ 

,The upper end ll of the screw coupling i3’ is 
provided with an upper and lower integral bar 
00 ‘and 88 respectively, which bars are horizontal 
1y disposed across the walls of the coupling i3’ > 
and lie one above the other. The upper bar 88 
is provided with an enlarged central portion 10 
containing an internally threaded opening ‘Ii 
in which the lower end of a'stem 12 of a valve 
‘II is threadably. mounted. The stem 12 of the 

‘ valve is provided with'a central bor ‘II which 
35 

in front of the nozzle. Should the body por- . 
tion I be. moved forwardly with relation to the 
valve l0 there will be less restriction of the ?ow 
of the two sprays of liquid through the discharge 

- end of the nozzle and the characteristic of the 
vapor field will. be altered and in case the body 
portion is moved forward sumciently with rela 
tion to the valve- a solid stream of liquid is 
created. In order to produce a ‘straight. stream 
of liquid the volume of which may be altered by 
adjusting the body portion i. the tube 46 is ad 
Justed longitudinally on the body portion where 
by the stream of liquid issuing from the nozzle is 
caused to gradually narrow from its broadest ex 
tent and to be ?nally projected from the tube as 

, a straight stream which causes the stream to 
have a longer trajectory thereby obtaining great 
er distance. I 
The modified form of nozzle illustrated in Figs. 

10 to 15 inclusive, comprises a cylindrical body 
portion I’ screw-threaded externally at its lowerv 
end for the attachment of‘ an internally thread 
ed ring 52 having an inwardly extending ?ange 

' portion 58 which is adapted to engage the outer 
surface of the upper end 54 of a screw coupling 
ii’, the lower end‘ 55 of which is‘ internally 
threaded for the attachment of a fire hose or 
the like (not shown). ' 
The lower end of the body portion I‘ is beveled 

at II to provide a space for the reception of a 
suitable packing 51 and an annular groove is is 
formed around the outer surface of the screw 

40 

extends the entire length of the st and leads > 
into a hollow bulbular or bell-shaped portion 15 
which is formed on the upper end of the valve 13. . 
The bulbular portion ‘I! of the valve is open 

at its front end which is faced back and has an 
annular channel‘ ‘I6 provided therein, whereby 
two conical streams adapted to be projected from 

' the nozzle will not meet at an edge of the nozzle, 
but in mid air, as in the ?rst described form of 

] nozzle. The bulbular portion ‘ll is provided with 
45 a substantially spherically shaped portion 11 and 

., anJinWardly beveled portion 18 on its outer sur 

50 
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face and with an outwardly beveled portion 18 on 
its inner surface. Spaced lateral inlet ports or 
openings .0 are provided in the bulbular portion 
<15 'for allowing ?uid to pass therein from the 
body portion i’ and to°ieave at the upper end of 
the bulbular portion. The valve 13 is provided 
with'avplurality of spaced blades 8i which are 
disposed edgewise of the nozzle and extend hori 
zontally outwardly from the hollow stem 12 of 
the valve to the inner surface of the body portion 
I“, with the outer edge of one of each of the 
blades engaging in one of each of a plurality of 
vertically extending ribbed grooves l2 formed 
on the inner surface of the body portion. 
In the center of the nozzle is a screw-like mem 

ber ll which comprises a slotted head 84 having 
' an outwardly inclined surface 85 which conforms 

65 

coupling It’ for the reception of a‘ ring is which 7 
may be split and is adapted to bear against the 
packing i1 and prevents the body portion i’ from 
sliding on the screw coupling. The upper end 
of the body portion i' is provided'with an an 
nular outwardly extending ?ange portion ll 
which is adapted to slidably contact with the 
inner surface of‘a cylinder or tube 4'' which is 

70 

75 

to the outwardly beveled portion ‘Is on the inner 
surface of the bubular portion 15 of the valve and 
provides means which act as the divider block 
a in the first described nozzle, for forming an 
annular stream. The member 83 is also provided 
with a shank or stem 86 which extends from the 
slotted head 84 centrally through the bulbular 
portion ‘II downwardly through the bore 14 of 
the stem 12 of the valve, where it bridges the 
space between the bars 8! and I! in the screw 
coupling}? and is threadably mounted at its“. 
‘lower end in a threaded opening I‘! formed in 
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the c'enterof the bar 80 where it is locked in posi 
tion on the bar 00 by a nut 00. 
To prevent the tube 40‘ from sliding too far 

forward on the body portion I’ suitable spaced 
stops 8! which are secured to the tube by screws 
90 or the like bridge the space between the inner 
surface of the tube and the outer surface of the 
body portion and are adapted to abut against they 
lower surface of the ?ange 00 on the upper end 
of the body portion I’. Suitable glands SI for 
friction packing may be provided on the ?ange 
60 of the body portion I’ and the flange 6| of 
the tube 46'. - 
In the operation of this form of nozzle assum 

ing that the screw coupling l8’ has been attached 
to a ?re hose and that the nozzle is in a closed 
position, upon the turning of the body portion I,’ 
which is rotated about the screw coupling I3’ and 
held in a non-slidable position thereon by means 
of the ring 52, the valve 13 is also caused to 
turn by means of the blades 8| on the valve en= 
gaging with the grooves 82 of the body portion, 
which causes the lower threaded end of the valve 
stem ‘I2 to turn in the central threaded opening 
‘II in the bar 60, thus altering the relative posi 
tion of the valve and body portion and the screw 
like member 83, the relative position of the screw 
like member and body portion remaining the 

, same. By this operation the ?uid entering the 
coupling I3‘ passes into the body portion l' and 
leaves at the annular outlet 92 of the nozzle. 
Some of the ?uid enters the inlet-ports 80 in the 
bulbular portion 15 of the valve ‘I8 and leaves at 
the upper end of the bulbular portion whereby 
two streams of ?uid are produced which leave at 
the upper end of the nozzle, the stream of ?uid 
?owing through the bulbular portion ‘I5 and leav 
ing at the outlet 93 thereof is caused to be formed 

' into an inverted hollow conical spray by striking 
the outwardly curved surface 85 on the head 84 
of the screw-like member 83 and the outwardly 
beveled surface 19formed on the inner surface of 
the bulbular portion of the valve. The stream 
of ?uid ?owing through the outlet 92 of the nozzle 
between the body portion I’ and the outer surface 
of the bulbular portion ‘II of the valve is caused 
to be formed into a substantially hollow conical 
shaped spray by being directed inwardly by the 
beveled surface 60 on the body portion and the 
beveled surface 18 of the bulbular portion of the 
valve. By this construction the two streams of 
fluidv which have been broken up into two conical 
shaped sprays are caused to oppose each other 
which when they attempt to cross each other are 
further broken up into a fine vapor ?lling a coni 
cal ?eld. The tube 46' is adapted to be moved 
longitudinally forward on- the body portion I’ to 
reshape the vaporized stream issuing from the 
nozzle into a straight stream as in the nozzle ?rst 
disclosed. A considerable suction is set up in 
the tube 46' which is utilized to suck a chemical 
solution such as a foam producing agent through 
the conduit 63 and ?tting 64 from the source of 
supply (not shown) into the chamber 62 formed 
between the inner surface of the tube and the 
outer surface of the body portion, and thence 
through the capillary passages 61 where the 
chemical solution is mixed with the streams is 
suing from the nozzle. , 

It will thus be seen that two separate outlets 
or apertures, 02 and 93 of varying width are 
caused to be formed at the discharge end of the 
nozzle, the inner outlet 93 opening somewhat fas 
ter than the outer outlet ‘92 in order to'control 
the relative quantity of ?uid issuing from each. 

2,252,698 
This is accomplished by beveling the ‘inner sur 
face 19 on the bulbular portion 15 of the valve II 
at ‘a considerably greater angle from the longi 

, tudinal axis of the‘ nozzle than the beveled sur 

l0 

face 18 thereof. These angles need not be the 
same in each nozzle, but may be varied to ac 
complish any desired permanent e?'ect. The ef 
fect on the ?uid being discharged from the bev 
eled apertures or outlets 92 and 03 is to separate 
it into two opposing substantially conical 
streams and then to cause these two conical 
streams to collide in such a manner as to blast 
one another into a homogeneous cone-shaped 

I ?eld of vapor. - 
15 
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Referring to Figs. 16 and 17, there is illustrated 
another modi?ed form of nozzle which comprises 
a body portion 94 in the form of an annular mem 
ber threaded at 95 for attachment to the for 
ward'end of a conventional shut-off nozzle (not 
shown) .I The body portion 84 is closed at its dis 
charge end by an integral wall which is substan 
tially concave in form having a small raised por 
tion 9-‘! at its center which does not extend above 
the outer edge of the discharge end of the nozzle, 
but slightly below the same in order to provide 
protection for the raised portion 91 and also in 
order that annular slots “and 98 which are 
formed in the discharge end of the nozzle may 
be smoothly machined. 
The annular slot 98 is formed vertically in the 

discharge end of the nozzle, closely ‘adjacent to 
the outer periphery thereof, and extends into 
the interior of the nozzle and the annular slot 
99 is formed adjacent the raised portion 01 at 
the center of the discharge end of the nozzle 
and converges into the body portion 04, or in 
other words the inner end of theannular slot 98 
is of less diameter than the outer end thereof, 
with the sides forming the slot being inclined 
outwardly so that an annular stream of fluid 
adapted to issue from the inner annular slot 00 
will impinge an annular stream of ?uid adapted 
to issue from the outer annular slot 90 at an ' 
angle of not less than 30°. The body portion 04 
of the nozzle is provided with a plurality of blades 
I00 which form a spider supporting member 
which may be cast integrally with the body por 
tion or separate therefrom, as illustrated. ‘The 
blades I00 which are arranged within the body 
portion 94 conform to and are equally spaced 
around the upper end of the body portion. 
In order to provide strength to the nozzle illus 

tratedin Figs. 16 and 17 a cast ring IOI which 
may also be made integral with the body portion. 
is provided and engages in a slot I02 formed in 
each of the blades I00, and the upper edge of 
each of the blades I00 is provided with a cutout 
portion I03 which forms acontinuation of the 
lower end at the annular slots 98 and 89 in order 
to remove irregularities in the smoothness of 
the streams of ?uid adapted to be projected 
through the annular slots. An inwardly extend‘ 
ing'?ange portion I04 is formed’ on the interior 
of the body portion 94 of the nozzle at the inner 
end of the threads 85 to which the-?re hose 96 
is attached, whereby a seat is provided for a 
gasket I05 to prevent leakage when the nozzle - 
is attached to a hose or to a conventional shut-oi! 
nozzle. 

In case it is not desirable or necessary to have 
the raised portion 91 below the discharge end 
of the nozzle, the nozzle or nozzle tip may take 
the form illustrated in Figs. 18 and 19 wherein 
_the body portion 94‘ of the nozzle is provided 
with a neck portion I06 of a reduced diameter 
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which is closed at its upper end by a rounded 
cap I", the blades I00’ being extended upwardly 
to engage the cap I01. 'An_ annular laterally 

. extending slot I08 is formed in the wall of the 
neck portion I06 of the body portion 84' adjacent 
to the lower side of the cap lil'l.v 
In this construction a part of the stream of 

fluid which has entered the body portion'?’ is 
caused to be projected laterally outward through , 
the annular slot m at the upper end of the body 

an axial bore mounted on the upper end of said 
coupling member, a tubular body member ad 
justably mounted on said valve member, said , 
body member having an exteriorly threadedre 
‘duced upper end containing slots and an in 
wardly curved portion therein adjacent to the 

' discharge end thereof, said valve member includ 

10 
portion and to forcibly collide at I09 with the ' 
stream which is caused to be projected upwardly 
by the vertical annular slot 88 formed adjacent 
to the outer periphery of the body portion 84' 
of the nozzle, thus producing an e?iuent which 
completely ?lls a, conical-shaped ?eld. 
The areas of the annular slots 88 and 89 of 

the nozzle disclosed in Figs. 16 and 17 should be 

15 

such that there is a nearly equal discharge of ' 
fluid from each, there being only a slightly 
greater amount coming from the central slot 99. 
As shown in the ?gures illustrating this form 
of.nozzle or nozzle tip the width of the inner 
slot 99 is computed at twice that. of the outer 
slot 98 which works out to a nearly equal dis 

20 

25 
charge area of each. It will be readily under- ' 
stood that the same principle should be applied 
to the annular slots 98 and I" disclosed in the 
form of nozzle or nozzle tip in Figs. 18 and 19. 
The forms of nozzles or nozzle tips disclosed 

in Figs. 16 to 19 inclusive, are not adjustable in 
any manner, the effect ?rst built into each nozzle 
or nozzle tip being the only one attainable. This 
is advantageous because an optimum of opera 
tion can be calculated and the nozzle tip‘ con 
structed accordingly, eliminating the danger of 
misjudgment in using the wrong adjustment for 
a desired purpose or effect. 

It will thus be seen that there is provided 
highly novel and useful forms of nozzles, which 
are well adapted for the purpose designated, even 
though there has been herein described devices 
as comprising certain features of construction‘~ 
and operation of parts, it is nevertheless to be 
understood that various changes maybe made 
therein without departing from the spirit or 
scope of the invention. ‘ 
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Having described'our' invention. what we‘ claim 4 
as new and wish to secure by Letters Patent is: 

l. A vaporizing nozzle‘ comprising a tubular 
‘coupling member, a tubular valve member having 
an axial bore mounted on the upper end of said 
coupling member, a tubular body member ad 
justably mounted on said valve member and hav 
ing slots formed in its upper end and an inwardly 
curved portion therein adjacent to the discharge 
end thereof, said valve member including a por 
tion spaced from said body member, lateral pas 
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sages formed in said portion of said tubular valve , ‘I 
member, said valve member having an outwardly 
curved'bulbular portion arranged to coact with 
said inwardly curved portion to direct ?uid ?ow 
ing therethrough in an inwardly directed annular. 
stream. a divider block mounted on the discharge 
end‘ of the body member and arranged to coact 
with a stream issuing from the axial bore of the 
tubular valve member so as to direct the last 
mentioned stream across the inwardly directed 
stream and means for securing said divider block 
to said body member. said means including a 
plurality of flat blades disposed edgewise to‘ the 
nozzle and engaging said divider block and the 

i said slots of said body ‘member. ‘ 
2. A vaporizing nozzle comprising a tubular, 

coupling member, a tubular valve member having 
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ing a‘portion spaced from said body, member, 
lateral passages formed in said portion of said 
tubularvalve member, said valve member having’ 
an outwardly curved bulbular portion arranged 
to coact with said inwardly curved portion to 
direct ?uid ?owing therethrough in an inwardly 
directed annular stream, a divider block includ 
ing slots mounted on, the discharge end of said 

‘ body portion and arranged to coact with a stream 
issuing from the axial bore of the tubular valve 
member so as to direct the last mentioned stream 
across the inwardly directed stream, and means 
for securing said divider block to said body mem 
her, said means including a plurality of ?at 
blades including threaded ends and disposed 
edgewise to the nozzle, and ?tted into said slots 
of said divider block and; said slots in the 
threaded end of said body member and means 
engaging the threaded end of said body member 
and the threaded ends of said blades to hold said 
blades in said slots. ' - 

3. _A vaporizing nozzle comprising a tubular 
coupling member, a tubular valve member having 
an axial bore mounted on the upper ‘end of said 
coupling member, a tubular body member ad 
justably mounted on said valve member and hav 
ing an inwardly curved portion therein adjacent 
to the discharge end thereof, said valve member 
having an upwardly and outwardly extending 
‘bevel surface therein adjacent to the discharge 
end thereof and including a portion spaced from 
said body member, lateral passages provided in 
said portion of said valve member, an outwardly 
curved bulbular portion on said valvemember 
arranged ‘to coact with said inwardly curved 
portion on said body member to direct ?uid ?ow 
ing therebetween in an inwardly directed annular 
stream, a divider block having conical-shaped 
portions mounted on the discharge. end of said 
body member, one of said conical'shaped por 
tions arranged to coact with the outwardly bev 
eled surface of said valve member so as to direct 
a stream issuing from the valve member across 
the inwardly directed stream. a ?at surface con 
taining an annular groove formed on the outer 
end of said bulbular shaped portion of said valve 
member, whereby the streams issuing from the 
nozzle will not meet at the edges thereof but in 
mid air and a cylindrical member adjustably 
mounted’ on said body member and~adapted to 
shape said streams issuing from the nozzle into 
a straight stream. 

4. A vaporizing nozzle comprising a tubular } - 
vcoupling member, a divider member secured by 
one end to the coupling member, a body member 
rotatably mounted on said coupling member and 
having an inwardly extending beveled surface 
therein adjacentvto the‘discharge end thereof, 
a valve member adjustably mounted on said 
coupling member-and adapted to be rotated by 
and to move on said body member to adjust said 
valve member on said coupling member relative 
to said body member, an inwardly curved hollow 
bulbular portion provided on said valve member, 
said bulbular portion including passages formed 
therein and having an inwardly extending bev 
eled portion on its outer surface and an out 
wardly extending beveled portion on its inner 

5 . 



arranged to coact with the inwardly extending 
beveled surface of said body member to direct 
?uid ?owing therethroughin an inwardly di 
rected annular‘ stream, said divider member 
including a headphaving a surface portion ar 
ranged to coact with said outwardly extending 
beveled portion on the bulbular portion of said 

5 

valve so as to direct a stream issuing from the _. 
bulbular portion across the inwardly directed 
stream. 

10 

5. A vaporizing nozzle comprising a tubular ~ 
coupling member, a divider member secured to 
the coupling member, a body member rotatably 
mounted on said coupling member and having 
an inwardly extending beveled surface therein 

. adjacent to the discharge end thereof,a valve 
member adjustably mounted on said ‘coupling 
member and adapted to be rotated by and to 
move on said body member to adjust said valve 
member on said coupling member relative to 
said body member, an inwardly curved hollow 
bulbular portion provided on said valve member, 
said bulbular portion including passages formed 
therein and having an inwardly beveled portion 
‘on its outer surface and an outwardly extending 
beveled portion on its inner surface, said inwardly 
extending beveled portion of said bulbular por 
tion arranged to coact with the inwardly extend 
ing beveled surface of said body member to direct 
?uid ?owing therethrough in an inwardly di 
rected annular stream, said divider member in 
cluding a head having a surface portion arranged 
to coact with said outwardly extending beveled 
portion on the bulbular portion of said valve so 
as to direct a stream issuing from the bulbularv 
portion across the inwardly directed stream, and 
a cylindrical member slidably mounted on said 
body member and adapted to shape said streams 
issuing from the nozzle into a straight stream. 

6. A vaporizing nozzle comprising a tubular 
coupling member, a divider member a?ixed to 
the coupling member, a body member rotatably 
mounted on said coupling member and including 
an inwardly extending beveled surface therein 
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surface, said inwardly extending beveled portion’ such as a soap producing agent adapted to be 
connected with a source of liquid supply,_ is 
formed between the inner surface of said cylin 
drical member and the outer surface of said body 
member, and a plurality of capillary openings 
formed in the upper end of said body member, 
said capillary openings leading from within the 
discharge end of said nozzle to within said cham 
ber, whereby the liquid chemical in said chamber 
‘may be introduced by suction through said capil 
lary openings into said streams of ?uid issuing 
from said nozzle, said cylindrical member adapted 
to shape said streams issuing from the nozzle 

' into a straight stream. - 

'7. A vaporizing nozzle comprising a tubular 
coupling member including supports. a divider 
member ai?xed atone end to one of said supports, 
a body member provided with grooves on its 
inner ‘surface rotatably mounted on said cou 
pling member and including an inwardly extend 
ing beveled surface therein adjacent to the dis 
charge end thereof, a valve member adapted to 

‘ slide on said divider member and adjustably 
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and an outwardly extending ?ange adjacentto ‘ 
the discharge end thereof, a valve member ad 
justably mounted on said coupling member and 
adapted to be rotated by and to move on said 
body member to adjust said valve member on said 
coupling member relative to said body member, 
an inwardly curved hollow bulbular, portion pro 
vided on said valve member, said bulbular portion 
including passages formed therein and having 
an inwardly extending beveled portion on its 
outer surface and an outwardly extending bev 
eled portion on its inner surface, said inwardly 
extending beveled portion of said bulbular por 
tion arranged to coact'with the inwardly extend 
ing beveled surface of said body member to direct 
?uid ?owing therethrough in an inwardly di 
rected annular stream, said divider member in 
cluding a head having a surface portion arranged 
to coact with said outwardly extending beveled 
portion on the bulbular portion of said valve 
member so as to direct a stream issuing from 
said bulbular portion across the inwardly directed 
stream, a cylindrical member slidably mounted 
onv said body member and having an inwardly 
extending ?ange on its lower end engaging the 
outer surface of said body member, said cylin 
drical member being of a greater ‘diameter’ than 
said body member and adapted to slidably engage 
the outwardly extending ?ange of said body 
member whereby a chamber for a liquid chemical 
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mounted at one end on another of said supports 
of said coupling member, said valve member hav 
ing laterally extending blades thereon slidably 
engaging in the grooves of said body member, 
whereby said valve member is adapted to be 
rotated by and to move on said body member 
to adjust said valve member on said last men-. 
tioned support relative to said body member, an 
inwardly curved hollow bulbular portion pro; 
vided on said valve member, said bulbular por 
tion including passages formed therein and 
having an inwardly extending beveled portion 
on its outer surface and an outwardly extending 
beveled portion on its inner surface, said in 
wardly extending beveled portion of said bulbular 
portion arranged to coact with the inwardly 
extending beveled surface of said body member’ 
to direct ?uid ?owing therethrough in‘ an in 
wardly directed annular stream, and said divider 
,member including a head having a surface por 
tion arranged to coact with said outwardly ex 
tending beveled portion of the bulbular portion 
of said valve so as to direct a stream issuing from 
said bulbular portion across the inwardly directed 
stream. , 

K 8. A vaporizing nozzle comprising a tubular 
coupling member including an upper and lower 
support, a tubular body member rotatably 
mounted on said coupling member and including 
an inwardly extending beveled surface therein 
adjacent to the discharge end thereof, vertically 
extending grooves formed on the inner surface 
of said body member, a valve member including 
a stem adjustably connected at one end in the 
upper- support of said coupling member and lat 
erally extending blades disposed edgewise of said 
nozzle and adapted to slidably ?t into the grooves 
of said body member, an inwardly curvedv hollow 
bulbular portion provided on said valve member, 
said bulbular portion containing inlet ports and 
having an inwardly extending beveled portion on 
its outer surface and an outwardly extending 
beveled portion on its inner surface, said inwardly 
extending beveled portion arranged to coact with 
the inwardly extending beveled surface of said 
body member to direct ?uid ?owing therethrough 
in an inwardly directed annular stream, a central 
bore formed in the stem of said valve member 
and extending the entire length of said stem into 
said bulbular portion, a divider member includ 
ing a head having a surface portion arranged ' 
tocoact with said outwardly extending beveled 
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portion of said valve so as to direct ?uid ?owing 
through said bulbular portion across the inwardly 
directed stream, and a shank provided on said 
divider member secured at one end to the lower 
support of said coupling member,‘ said shank 
extending from the head of said divider member 
through the bulbular portion of said valve mem 
ber and through the central bore of the stem of 
said valve member. - 

9. A vaporizing nozzle comprising a tubular 
body member closed at one end by a head, a pair 
or annular openings formed in said head, said 
annular openings constructed and arranged on 
said head to direct two annular streams of ?uid 
so as to impinge one stream on the other at an 
angle of not less than 30°, whereby a single homo-_ 
geneous conical-shaped ?eld of spray is produced 
by said nozzle. 

10. A vaporizing nozzle comprising a tubular 
body member closed at one end by a head, a 
plurality of annular openings formed in said 
head and supporting means engaging said head, 
one of said annular openings extending substan 
tially at a 45° angle to said head and other of 
said annular openings extending substantially in 
a vertical direction, said ?rst mentioned annular 
opening adapted to project an annular stream 
of ?uid ?owing therethrough directly into col 
lislon ‘with an annular stream of ?uid issuing 
from said second mentioned annular opening, 
whereby a single homogeneous conical-shaped 
?eld or spray is produced by said nozzle. 

11. A nonadjustable vaporizing nozzle com 
prising a. tubular body member closed at one 
end by a head, a plurality of nonadjustable an 
nular openings formed in said head, and sup 
porting means engaging said head, one of said 
annular openings arranged on said head to pro 
ject an annular stream of ?uid ?owing there 
through, directly into collision with an annular 
stream or ?uid ?owing through, another of said 
annular openings, whereby a single homogeneous 
conical-shaped field of spray is produced by said 
nozzle, one of said annular openings having sub— 
stantially one-half the width than another of 
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‘ said annular openings and adapted to discharge 
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substantially the same amount of ?uid as said 
last mentioned annular opening. ' 

12. A vaporizing nozzle comprising a tubular 
body member adapted to be attached to a ?re 
hose or the like at one end, a supporting member 
in said body member, said supporting member 
having an end extending above the other end 
of said body member, a cap on said end of the 
supporting member, said cap coacting with the 
last mentioned end of said body member to form 
a laterally extending annular opening, and a 
substantially vertical extending annular opening 
formed in, said body member, said first mentioned 
annular opening adapted to project an annular 
stream of ?uid ?owing therethrough directly 
into collision with an annular stream of ?uid 
issuing from said substantially vertical extend 
ing annular opening, whereby a single homoge 
neous conical-shaped ?eld of spray is produced 
by said nozzle. . 

13. A vaporizing nozzle comprising a tubular 
body member adapted to be attached to a ?re 
hose or the like at one end, a supporting member 
in said body member, said supporting member 
having an end extending above the other end of 
said body member, a cap on said end of the sup 
porting member, said cap coacting with the last 
mentioned end of said body member to- form a 
laterally extending annular opening and a sub 
stantially vertical extending annular opening 

> formed in said body member, said‘ first mentioned 
annular opening adapted to project an annular 
stream of ?uid ?owing therethrough directly into - 
collision with an annular stream of ?uid issuing 
from said substantially vertical extending an 
nular opening, whereby a single homogeneous 
conical-shaped ?eld oi spray is produced by said 
nozzle. one of said annular openings having sub 
stantially one-half the width than another or 

> said annular openings and adapted to discharge 
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substantially the same amount of ?uid as said 
last mentioned annular opening. 

LESLIE M. BUTTON. 
HORACE W. DAWSON. 


