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The invention described herein may be manu-
factiited and used by or for the Government for
governimental purposes, without payment to me
of any royalty thereon.

The present invention relates to an improved
nozzie construction for fire-fighting purposes.

It is well known that fires resulting from the
combustion of many types of combustible mate-
rials produce amounts of radiant heat which
render impossible the approach of fire-fighting
personnel to within effective fire-fighting dis-
tances relative to the site of the combustion.
Thus, when  gasoline, fuel oil or lubricants be-
come ignited, or, in the case of fires resulting
from electrical causes, or, from the intense com-
bustion of incendiary chemical mixtures, a great
amount of radiant heat is produced by the ra-
pidity of the combustion. Frequently also in such
1nsta,nces the dxrectmtr of large volumes of water
or other fire- extingUishing liquids tends to cause
a scattermg of ﬁammg ‘combustibles both from
force of lmpact of the liquids on tHe combustibles,
and also in many instances, from explosive de-
‘compositioh of the water by the high ‘tempera-
ture of combustion of the burning materials.

The productlon of a coolan{ curtain or at-
mosphere hetween fire- ﬁghtmg personnel and the
‘ﬁre being extinguishéd becomes of importance in
such instances, and also the application of water

in the form of a finely-divided spray or mist to E

‘extremely hot Agmes ratheér than in the form of
heavy streams, are frequent essentials in fire-

‘ﬁghtlng operations. In many instances, however,

a combmed spray and solid stream of extinguish-
mg 11qu1d applied ‘to a fire is a desirable ex-
ped1ent both from the standpoint of perscnnel
‘protectlon and alfo from the standpomt of in-
creasse d extmgulshmg efficiency.
" The present. invention is” directed to an im-
proved attachment for fire-fighting nozzles which
w111 produce a combined spray and solid stream
of ﬁre extmgulshmg liguid which will act in the
double capacity of an efficient fire-extinguishing
medium and an effective protection f6r personnel
in such 1nstances where the use of & solid stream
of extmgulshmg liquid will not be harmfil, the
‘attachment of the present ‘invention produemg a
fine spray or mist for the establishment of a
protect1ve coolant curtain for personnel in com-~
‘bination with a solid stream of liguid for the
eXtinguishing medium, the accompanying spray
.or mist cooperating with the solid stream as a
smotherlng agent for the fire.

The present invention has for one of its ob-
Jects the prov1smn of an attachment Jor fire-
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fighting nozzles, which is simple in construction,
and which can be made to discharge g closely
controlled pattern and reach of spray or fog pro-
duced by the device of the invention.

Further objects of the invention will become
apparent as the description proceeds, and the fea-
tures of novelty will be pointed out in particularity
in the appended claims.

The ‘invention will be understood more readily
by reference to the accompanying drawings,
wherein

Fig. 1 is an end elevation of a nozzle attach-
ment emlgodjlng the principles of the present in-
vention;

Fig. 2 is a fragmentary sectional longitudinal
elevation through one form of attachment and a
part of a nozzle to which the attachment is ap-
plied; and:

Fig. 3, 4 and 5 are fragmentary views of modi-
fied forms of the attachment which may be used
interchangeably to produce fog or mist discharges
of predetermined pattern and reach.

The inventicn, as shown in the various illus-
trative embodiments  disclosed in the drawings,
comprises an attachment in the nature of a fog
head A that is adapted to be. threaded on the
end of a nozzle B, which includes in turn the
discharge outlet C for discharging fire-fighting
liquid in a solid stream. The invention also in-
cludes a spider cone D.which is threadedly mount-
ed in the nozzle B and cooperates with the fog
head A to produce a desired character of dis-

charge.

The fog head A is cup shaped and is provided

- internally with suitable threads 7 which are

adapted to registér with complementary threads
9 on the outside of the nozzle B. 'The fog head
A comprises a discharge end which forms a clo-~

‘sure for the nozzle B, and which is provided with

a plurality of discharge holes {1, which are out-
wardly diverging and evenly spaced within a
circle around the center of the head A, An even
or an odd nv"nber of holes {{ may be provided,
there being preferab ly an odd number, however.
The threads 7 may be V-shaped or sguare, and
register with the complementary threads 8 on
the outside of the nozzle B for adjusting the head
A relatlve to the nozzle B. A compressible, re-
s111ent packmg seal {3 may be provided between
the head A and the nozzle B. The threads 7 and
9 perm1t adjustment of the fog head A relative
to the nozzle B and the spider cone D.

The spider cone D comprises a large annulus
which forms the large end or base of the cone,
this end being designated at 15, the small end
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of the cone or apex being a small annulus, desig-
nated at 17, the apex 17 and the base {5 of the
‘cone being interconnected by spaced arms 1s,
which are integral with the ends 15 and I7, the
tone D being an integral casting. . The base an-
nulus 15 is threaded externally, as is indicated at
‘21, for meshing with threads 23 in the nozzle B,
thereby securing the cone D in place. The apex
annulus 17 divides the flow of liquid through the
nozzle B, producing two streams, one of which
passes between the arms {9 and into the cham-
ber 25 and thence through the discharge holes 1
in the fog head A; and the second stream passes
through the annular passage 27 between the apex
annular {7 and sleeve 29 which slidingly encloses
the discharge tube 31 adjacent to the discharge
end thereof, and mounts the fog head A on this
tube, which discharges a solid stream from the
fog head, the tube 83{ having a discharge
opening at substantially the center of the fog
head, the tube 31 extending axially through
the nozzle B. This apex -annulus {7 also gov-
erns the direction and quantity of flow of
the said two streams prior to impingement and
discharge through the holes {i. As will be seen
from. Figs. 3, 4 and 5, the apex annulus may be
machined so as to cause almost any relative quan-
tity flow and impingement angle between the
outer and inner streams. Examples of the man-
ner in which the forward cone {1 may be finished
are shoewn in Figs. 3, 4 and 5. However, it is
found in practice that a superior pattern and
quality of fog for fire-fighting are obtained when
the apex annulus {7 is machined so as to ob-
tain the following conditions:

1. The outer flow should be of equal or greater
quantity than the inner flow and the direction of
flow should be approximately in line with the axis
of the barrel.

2. The inner flow should be of equal or less
quantity than the outer flow and the direction
of flow should be at an angle of approximately 70°
with the axis of the nozzle B.

However, the relative quantities and directions
of flow of the two streams may be varied with-
out departing from the scope of the invention.

When the fog head A and spider cone D are
assembled, the forward cone i1 divides the fiow
of liquid in the nozzle B and causes impingement
between the streams as they are discharged
through the holes (1. This impingement breaks
the liquid (e. g. water) into a fine spray or fog.
Secondary impingement of the spray streams
from the plurality of holes il causes still further
break-up of the water, the battern and reach

- of the spray stream being controlled by adjust-
ing the distance of the fog head A relative to the
apex annulus 17 of spider cone D, this adjust-
ment-being effected by a predetermined turning
of the fog head A on the threads 8. This distance
of the fog head from the apex annulus of the
spider cone determines the angle of impingement
between the two streams, the closer the fog head
is to the apex annulus of the spider cone, the
greater is the angle of impingement and the
broader is the pattern; whereas, conversely, the
farther the head A is away from the apex an-
nulus of the cone D, the less is the angle of im-
pingement and the greater the reach, until if
the head is moved a sufficiently far distance away
from the apex annulus of the cone, the flow of
the two streams converges before heing dis-
charged, and each hole produces an individual
solid stream.
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It will be seen from the drawings that the apex
annulus 17 is spaced substantially concentrically
around the sleeve 29, the annular opening or Pas-
sage 27 allowing inwardly deflected streams of
liguid to pass from the nozzle into a restricted
space or chamber 32 between the annulus 17 and
the discharge end of fog head A. At the same
time, outer streams of liquid are flowing through
the chamber 25 and outlets (i, this action cre-
ating a suction in the chamber 32, this action,
coupled with the expansion of liquid in the cham-
ber 32 as it passes through passage 21, serving
to accelerate the rate of passage of the liquid
through passage 21, the chamber 32 thereby being
a Venturi chamber for accelerating impingement
between the outer and inner streams of liquid. In
each of the iliustrated forms, the annulus {7 is
interiorly oppositely tapered for deflecting inner
streams of liquid into the passage 21, and allow-
ing expansion of the liguid into and out of the
chamber 32 as it passes through the passage 2T.

From the various structural modifications
shown in the drawings, it will be apparent that
the details of the invention may be modified with-
in relatively wide limits without departing from
the scope of the invention. The assembly of the
fog head A on the nozzle B may be made with-
out provisions for the solid stream through.the
central pipe 3! in the nozzle. It accordingly will
be understood that it is intended and desired to
embrace within the scope of the invention such
modification and changes as may be nhecessary
to adapt it to varying conditions and uses, as de-
fined in the appended claims.

Having thus described my invention, what I
claim and wish to secure by Letters Patent is:

1. A nozzle assembly for discharging liquid from
a supply thereof, which comprises, in combina~
tion, a nozzle, a fog head adjustably mounted on
the nozzle and having a discharge end for the
liquid, a tube extending through the nozzle and
having a discharge opening in the fog head for
discharging a solid stream of liquid from the fog
head, a sleeve extending inwardly from the dis-
charge end of the fog head for receiving and
mounting the tube, conical means mounted in
the nozzle and extending into the fog head to a
zone adjacent to the discharge end and including
an annulus positioned adjacent to the discharge -
end of the fog head and concentrically spaced
around the said sleeve and tube received therein,
the said annulug dividing liquid flowing through
the nozzle and fog- head into inner and outer
streams, the said annulus being interiorly op-
positely tapered to deflect inner streams of liquid
inwardly towards the sleeve and then outwardly
therefrom for producing impingement between
the inner and outer streams, the discharge end
of the fog head being provided with a plurality
of discharge openings concentrically  disposed
around the tube opening and being partially cov-~
ered by the said annulus, and means for adjust-
ing the fog head relative to the nozzle for vary-
ing positions and angles of impingement between
the streams for selectively varying the resulting
pattern of the discharge. o

2. A nozzle assembly for discharging liquid
from a supply thereof, which comprises a nozzle,
a fog head adjustably mounted on the nozzle and
having a discharge end for the liguid, a tube car-
ried by the fog head and extending into the nozzle
and having a discharge opening in the discharge
end of the fog head for discharging a solid stream

75 of liquid from the fog head, liquid-deflecting
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Mmeans mounted in the nozzle and extending to a
zone adjacent to the discharge end of the fog
head and defining therewith a restricted Venturi
chamber while permitting flow of remaining liquid
in unchenged direction. around the restricted
chamber, this chamber communicating with the
liquid flowing in unchanged direction, this liquid
creating a suction in the Venturi chamber for
drawing liguid therethrough and impinging the
liquid from the chamber with liquid Alowing there-
around, the said discharge end of the fog head
having discharge openings adjacent to the liquid-
deflecting means, and means for adjusting the
fog head relative to the said deflécting means for
selectively controlling location and angle of im-
pingement between the liguid strsams for selec-
tively varying the resulting pattern of liguid dis-
charged from the fog head.

3. Anozzle assembly for discharging liquid from
a supply thereof, which comprises a nozzle, a fog
head adjustably mounted on the nozzle and hav-
ing a discharge end defining a closure for the
nozzle, a liquid discharge tube opening through
the discharge end of the fog head, means on the
fog head supportingly receiving the said tube, the
tube extending into the nozzle, means mounted in
the nozzle and extending to a zone adjacent to the
discharge end of the fog head and ecarrying an
annular member for dividing liquid flowing
through the nozzle into separate streams, the
annular member having an oppositely tapered in-
ternal contour for effecting impingement between
the said separate streams, the discharge end of
the fog head being provided with a plurality of
discharge openings, and means for adjusting the
fog head relative to the nozzle and to the annular
member for controlling the angle of impingement
between the said separate streams, the discharge
end of the fog head being provided with a plur-
ality of discharge openings, and means for adjust-
ing the fog head relative to the nozzle and to the
annular member for controlling the angle of im-
pingement between the streams and the pattern
of the resulting discharged liquid.

4. A nozzle assembly for discharging liquid from
a supply thereof, which comprises in combination
a nozzle, a fog head mounted on the nozzle hav-
ing a discharge end forming a closure for the
nozzle, the discharge end being provided with a

plurality of substantially circularly disposed dis- 5

charge openings, and a spider cone mounted on
the nozzle interiorly thereof and having an apex
annulus disposed adjacent to the said. discharge
openings and partially covering the same, the

apex annulus being interiorly oppositely tapered -

for first dividing liguid flowing through the nozzle
into separate streams and then impinging the
separate streams adjacent to the discharge open-
ings for producing a discharge as a spray.

5. A nozzle assembly for discharging liquid from
a supply thereof, which comprises, in combing-
tion, a nozzle, a fog head adjustably mounted on
the nozzle and having a discharge end forming a
closure for the nozzle, the discharge end being
provided with a plurality of substantially ecircu-
larly disposed discharge openings, a spider cone
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mounted on the nozzle interiorly thereof and hav-
ing an apex annulus disposed adjacent to the said
discharge openings and partially covering the
same, the apex annulus being interiorly sppositely
tapered to first divide liquid flowing through the
nozzle into separate streams and then impinging
the separate streams adjacent %o the discharge
openings for producing a discharge as a spray,
and means enabling selective advancing and re-
tracting of the fog head relative to the nozzle for
controlling location and angles of impingement
between the said streams.

6. A fire-fighting nozzle assembly comprising a
nozzle, a fog head mounted on the nozzle and hav-
ing a discharge end defining a closure for the
nozzle, the discharge end of the fog head being
provided with a plurality of discharge openings,
and liquid-dividing means mounted on the nozzle
and extending to a zone adjacent to the discharge
openings, the said means being positioned in
liquid flowing through the nozzle and dividing
the liquid into an outer stream and an inner
stream, the said means including instrumental-
ities having a contour effecting impingement of
the streams adjacent to the said discharge aper-
tures.

7. A fire-fighting nozzle assembly comprising a
nozzle, a fog head mounted on the nozzle and
having a discharge end defining a closure for the
nozzle, the discharge end of the fog head keing
provided with a plurality of discharge openings
positioned concentrically with respect to the cen-
ter of the discharge end, and conical liguid divid-
ing means mounted in the nozzle and extending
to a zone adjacent to the discharge openings, the
said means including a base annulus seeured to
the nozzle interiorly thereof, an apex annulus
positioned adjacent to the discharge cpenings,
and spaced arms interconnecting the base an-
nulus and the apex annulus, .the said apex an-
nulus dividing liquid flowing through the nozzle
into an inner stream and an outer stream and
being tapered interiorly for effecting impingement
between the streams adjacent to the discharge
openings, these openings being outwardly diverg-
ing for producing additional impingement be-
tween the resulting discharged spray streams be-
yond the discharge end of the fog head, thereby
further converting the discharged streams into
a finely divided spray.

EDWARD D. BALLARD.
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