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The present invention relates to a nozzle.
The object of ﬁhe invention is to provide a new
5 nozzle which in particulér_is suitable for use in such
spray heads which are capable of operating at a high
: driving liquid pressure.
The nozzle according to the invention is mainly
characterized by a helical spring arranged before the

10 orifice of the nozzle in such a way that 1liquid is
made to flow in a helical path between the loops of
the spring, in order to set the liquid in a strong
whirling motion before being discharged through the
orifice. _

15 Preferably the helical spring is positioned
around a spindle element insertable into an at least
essentially cylindrical passage in the housing of the
nozzle.

As the operating pressure decreases, the spring

20 expands gradually, whereat the pin follows along and
is removed from its bottom position near the orifice
of the nozzle. This results in a decreasing flow
resistance before the nozzle orifide; partly because
the distance increases between adjacent loops of the

25 helical spring and the cross section of the helical
flow path thus increases, and partly because the axial
length of the helical path becomes shorter.

Thus the amount of discharged liquid per time
unit will remain essentially constant in spite of

30 variations in the operating pressure. In many cases it
is of advantage to employ one or several hydraulic
accumulators as drive unit for the liquid, whereat an
essentially constant rate of liquid spray can be
obtained in spite of a decreasing operating pressure

35 as the hydraulic accumulators gradually are
discharged.
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DE- A- 2524856 di scl oses a nozzle in which a helical

. spring
i s arranged upstreamof the orifice of the nozzle PCT/FI83 /0 Q§p§6b
a manner that liquid is made to flow in the helical pat h
between the | oops of the spring and thereby set the

liquid in a whirling notion. The aim of the invention
is to provide a new nozzle which is especially suitable
for use in such spray heads 2 whi ch are capabl e of
operating at a high driving liquid pfessure.

Accordingly, the presentpi nt'ggt | 8816 INdES tﬂ1é102.'rnvention shall bele,
in particular for

a sprt head, with 3y sin
dl e el enent .i nser‘?%%?g Eéfio AR 8%t aﬁk\?y jf:y%l'fn rica %]ference to the
passage in the hoaktaghedndraviaid cehielr i By arawngéd example, show a

number of preferred emodiments. ,
5 Figure 1 shows an axial section of a spray head
with a first embodiment of nozzles according to the
. present invention.
Figures 2, 3 and 4 show in: an enlargened scale
. an axial section of an individual nozzle of figure 1,
10 under the influence of different liquid pressures.
Figure 5 shows an axial section of a spray head
with a second embodiment of nozzles according to the
present invention.
Figures 6 and 7 show in an enlargened scale an

15 axial section of the central nozzle of figure 5, under
the influence of two different liquid pressures.

Fiqures 8 and 9 show in an enlargened scale an
axial section of the side nozzles of figure 5, under
the influence of two different liquid pressures.

20 Figures 10-14 show an alternative nozzle
embodiment applied on a nozzle centrally arranged in
the spray head, under the influence of different
liquid pressures.

Figure 15 shows nozzles according to figures 1-4

25 mounted in a spray head provided with a release

' ampoule.
In the drawing the reference numeral 1 indicates
a housing of a spray head with an inlet 2 for liquid,
preferably of a high pressure, even up to about 300

30 bar. The inlet 2 continues as an axial channel 3 which
in figure 1 leads to a centrally arranged nozzle 4 and
from which lead branch channels 5 to side nozzles 6
directed obliquely outwards. The central nozzle 4 and
the side nozzles 6 in figure 1 are a first preferred

35 embodiment of the invention and shall in the following
be described in more detail with reference to figures
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upstream of the orifice of the nozzle in such a manner _
that in use liquid is nmade to flow in the helical pathPcT/F'93/00355
sbet ween the | oops of the helical spring so as to set the

liquid in a strong whirling notion before being dis-

charged through the orifice, the helical spring being dis-

posed around the spindle elenent and at its one end bei ng
supported adjacent the orifice; characteriged in that the
helical spring is adapted to exert a force on the spi ndl e
el ement tending t0 glgﬁdthw%gcﬂdgﬁoglgnggge nozzle 6. away fromthe

orifice towards a'stop, the spindie ele nen%f%ﬂ!ﬁ&
axially novable in t he T RPFBAE of ﬁﬁ@‘e%séﬁdy or holder 7 whi y
cylindrical passagansh afcar ddneady 8 hisosearewed in a seat joirmmiotd ng

thereon, the forggs COMIHAIA (9e1f0LRE ﬂ%ugaﬁg 1 of the spray head.
5 Through the holder 7 runs a connection which, seen in
the direction from the channel 5, has a cylindrical
portion the wall of which is indicated by 9 and whic
ends at an annular stop 10, and a conically narrowing
portion with a whirl chamber element 11 which defines
10 a conically narrowing whirl chamber 12 and an orifice
13. |

Between the inner en of the holder 7 and a stop
14 formed in the nozzle seat is arranged a filter,
preferably a disc-like sintered metal filter 15 having
15 a central opening through which is entered an end pin
16 of a spindle having a cylindrical portion 17
reaching into the cylindrical passage of the holder 7
and terminating in an end surface 18 matching the
conical surface of the whirl chamber 12 and provided

20 with e.g. two to four oblique grooves 19.

Around cylindrical portion 17 of the spindle is
laid a helical spring 20 with one end bearing against
the stop 10 and/or the inner end of the whirl chamber
element 11 or the wall of the whirl chamber 12 and the

25 other end bearing against a flange 21 of the spindle
said flange 21 in turn bearing against the filter 15.
The spring 20 thus tends to press the spindle away
from the whirl chamber 12 and to press the filter 15
against the stop 14. The diameter of the flange 21 is

30 a little smaller than the diameter of the cylindrical
passage, at 9, of the holder 7, so that there is an
annular passage 22 between the flange 21 and the wall
9, when the spindle is driven against the (bottom)
wall of the whirl chamber 12, as shown in figure 3.

35 Along the annular space between the cylindrical
spindle portion 17 and the wall 9 of the cylindrical
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hel'ical spring and the pressure of the |iquid. PCT/FI93 /0 0 3485t he

gperating pressure decreases, the helical spring expands
gradually, whereat the splndle el enent ' foll ows al ong and
is removed fromits bottom position ' near the orifice of
the nozzle. This results in a decreas- - ing flow

resi stance before the orifice, partly because the
di stance increases between adj acent | oops ofy the heli-
cal spring and the cross section of the helical flow path

thus increases, g?ﬁéééeylgefa @dthhéiiegllEgﬂﬁhzgfalong a%d between

the helical flom/p cones s
anount of di schar gbie| {9Pd 3%rtQﬁu%P¥%Qﬂ32°' the spindle P°§ﬁﬁqn #gnﬁpﬁ
essential |y const abhei sBpsfinge 20f arer ippeferably of such dimensionshé&hat

operating pressure,ln g8RY%14356511 1 olfS Ole 2PUFYII 1iquid follows the
5 helical path 23, and thereby the liquid is given a
strong whirling motion in the whirl chamber 12 and
further out through the orifice 13.
In figure 2 the spray head is either inactive or
the active liquid pressure is so low that the spring
10 20 forces the filter 15 into abutment against the stop
14. The spring 20 is relatively expanded and the cross
section of the helical path 23 is relatively wide.
There is a gap 24 between the filter 15 and the end of
the holder 7. A preferably conical extension 26 of the
15 pin element 16 reaches into the inlet channel 5 and
closes the orifice of the channel 5. That surface of
the flange 21, against which the spring 20 bears, is
essentially level with the inner end of the holder 7.
In figure 3 the spray head is activated and the
20 liguid pressure is high. The pressure fall especially
over the annular gap 27 between the cone 26 and the
surrounding edge of the orifice of the inlet channel 5
and over the annular passage 22 between the flange 21
and the holder wall 9, and to some extent also over
25 the filter 15 and the helical path 23, is so great
that the spring 20 is compressed until the filter 15
hits the holder 7, and thereafter the spindle
continues the movement on its own, beacuse of the
pressure fall over the annular passages 27 and 22. The
30 end surface 18 of the spindle reaches down into
contact with the whirl chamber bottom wall and thus
the helical path 23 is much narrower than in figure 2.
A violently whirling fog-like 1liquid spray is
discharged through the orifice 13.
35 For spray heads contemplated in the present
patent application it is often convenient to utilize
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-2- to enploy one or several hydraulic accunul ators: as . ]\ nit for the
| i quid, whereat an essentially constant rate of liquid ?5523*3% HB 0365
obtained in spite of a decreasing operating pressure as the hydraulic accu-

5

one or a plurality of hydraulic accumulators as a
drive unit and a source of liquid.
The driving gas pressure, and thus the liquid
pressure, will gradually fall to a value so low that
5 the spring 20 forces the spindle loose from the whirl
chamber element 11. The pressure falls especially over
the annular passage 22 and over the annular gap 27 now
balance the spring 20. As the drive pressure continues
to fall, the spring 20 expands further until the
10 conical extension eventually blocks the inlet channel
5, whereat the filter 15 is close at or against the
stop 14.
In the state of figure 4, a desired centered
positioning of the spindle is, in spite of the
15 lateral, or radial clearance between the filter 15 and
the stop 14 and the clearance 25 between the pin
element 16 and the filter 15, ensured by means of the
conical extension 26 of the pin element 16. A centered
position is desirable in order to obtain an even width
20 for the annular passages 22 and 27 all around and thus
to obtain an essentially predeterminable flow
resistance through these passages. The liquid flow
past the cone 26 automatically centers the spindle
structure.It should be noted, however, that a
25 satisfactory result can be achieved in many cases also
without an extension 26, i.e. with the pin element
ending at or slightly above the filter 15, e.g. as the
pin element 32 in fiqgures 5-7.
By varying the axial length of the cylindrical
30 pin element 16 and/or the tapering angle of the
extension 26 it is possible to close the inlet 5 at a
predeterminable liquid pressure as the spring 20 with
decreasing drive pressure gradually expands from the
state of figure 3 through the state of figure 4 back
35 to the state of figure 2. In the embodiment of figures
1-4 the extension 26 closes the inlet 5 just before or

This Sheet Has Been Replaced

(L




nul'ators are gradual Il y di schar ged. Preferred enbodfﬁy@ St 4 Bel @ etent

I nvention will now be described herei nbel ow by way of exanple only w th
reference to the acconpanyi ng draw ngs, in which: Figure 1 shows an
axi al section of a spray head havi ng nozzles in accordance with a
first enbodi - ment of the present invention; Figures 2, 3 and 4
show in enl arged scal e an axi al section of an individual nozzle of the
spray head of Figure 1, under the inflgence of different liquid pres-
sures, Figure 5 shows an axi al section of a spray head

just as the filter 15 contacts the stop 14. The
extension 26 may of course alternatively have the
general form of a truncated cone. If the grooves 19
are omitted, the nozzle will be closed in the position
5 of figure 3 and will open at a predeterminable
decreased pressure. The filter 15 plays only a minor, .
- deletable part in creating those pressure falls which
govern the function of the nozzle, but a filter is
recommendable for cleaning the liquid. o
10 In the state of figure 4 the cross section of
the helical path 23 is wider than in figure 3. The
result of this is that the rate of liquid out of the
orifice does not decrease in proportion to the
decreasing 1liquid pressure but remains at a
15 surprisingly constant rate, although the whirling
motion of the liquid fog successively decreases and
the droplet size increases.

The force of the spring 20, as well as the
annular passages 22 and 27, can be varied according to

20 varying considerations with respect to liquid rate,
droplet sizes, desired drive pressures etc., at
different stages of a fire extinguishing procedure.
Different spray heads in an installation for fighting
fire may be individually adapted, likewise individual

25 nozzles in one spray head.

In the latter case it is primarily the central
nozzle of a spray head, as in fiqure 1, that can be
adapted to differ from the side nozzles, e.g. in such
a way that the spring is somewhat stronger than the

30 springs of the side nozzles, whereby it at a decreased
ligquid pressure is possible to for a longer time
maintain a relatively forceful liquid spray or jet in
the main direction. This can be utilized e.g in a
portable pistol-like fire extinguisher device as shown

35 in the Finnish patent application No. 924119 in such a
way that simultaneously with a forceful liquid jet in
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havi ng nozzles in accordance with a second enboBGFyik & 3 the Pizesent

i nventi on; Figures 6 and.7 show in enlarged scal e an axi al

section of the central nozzle of the spray head of Figure 5, under the
i nfluence of two different liquid " pressures; Figures 8 and 9 show
I n enl arged scal e an axial section of the side nozzles of the spray
head of Fig- ure 5, under the influence of two different liquid
pressures; Figures 10, 11 and 14 show-axial sections of a spray
head having a central nozzle in accordance with a further enbodi nent

of the present invgud i, direction, through a central nozzle, a shield
of 1liquid fog is provided by means of the side
nozzles, whereby it is possible to approach close to a
violent fire developing intensive heat. Such a
5 manually maneuvrable device can without difficulties
be constructed in such a way that the operating or
liquid pressure can be varied as desired during the
extinguishing procedure.
By means of nozzles according to the invention a
10 particularly favourable effect is achieved when
hydraulic accumulators according to the Finnish patent
application No. 924752 are used as a drive unit. Such
hydraulic accumulators have an outlet tube with wall
apertures, so that drive gas is mixed into the
15 extinguishing liquid after the gas pressure has
decreased to a predeterminable level. In the initial
stage according to figure 3 a violently whirling
liquid fog with small droplets and a good penetration
power 1is achieved, in the beginning of the stage
20 according to figqure 4 larger droplets with a good
capability of cooling hot surfaces and smouldering
fires is achieved, and thereafter, with gradually
decreasing drive pressure and increasing amounts of
intermixed gas, and gradual return to the state of
25 figure 2, a total flooding with even smaller droplets
than during the initial stage of figure 3 can be
maintained for a long time.
In fire fighting installations employing a
liquid pump as a drive unit, the nozzles according to
30 - the invention makes it possible to vary the mode of
liquid spray during the extinguishing procedure, by
varying the operating pressure of the liquid pump, or
by arranging valves for throttling the liquid flow and
thereby adjusting the pressure. The action range for
35 each spray head can therefore be expanded and one can
manage with fewer spray heads.
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under the influence of different Ii qui d pressures, pngj:ggr:,eZ g4 3dg13

show vi ews of the conical end - surface of the spindle of the spray head
of Figures 10,11 and 14; and Fi gure 15 shows an axi al section of
a spray head provided with a rel ease-anpoul e i ncorporating the

nozzl es of the spray head of Figures 1 to 4. In the draw ngs

reference sign 1 indicates a hous- ing of a spray head having an inlet 2
for a liquid, prefer- ably of a high pressuge, even up to about 300 bar.
The inlet 2 continues as an axial channel 3 which in Figure 1 leads to a

central ly disposed nozzlg, 4 _hJIdid@n Shown in figures 5-9, with a
' central nozzle 30 and side nozzles 31, has in the
central nozzle a spindle pin 32 with an axial channel
33 ending in a throttle 34. A helical spring 35 is
5 laid around the pin 32 to form a helical flow path 36
along and between the loops of the spring 35. This
embodiment produces in general a rather forceful spray
that creates a suction which brings along liquid fog
produced by the side nozzles 31, which can have a
10 solid spindle pin 37 with a helical spring 35 around
it to form a helical flow path 36. The pin 37
preferably has an expanded head portion 38 in order to
form an annular passage 39 between the head 38 and the
surrounding wall of the housing 1, for the same
15 . purpose as the extension 26 shown in figures 1-4. The
head 38 may be formed to block the inlet 5 in the
position of figure 8.

Figures 6 and 7, and 8 and 9, show, like figures

2 and 3, the situation at no or low liquid preassure
20 and at a high liquid pressure, respectively. Naturally
the situation of figure 4 occurs as well.

A further embodiment of the invention is shown
in figures 10-14. The side nozzles 6 of the spray head
are of the same kind as in figures 1-4 and the central

25 nozzle 60 has a holder 61 screwed into the lower end
of the central channel 3 of the spray head and with a
whirl chamber 62 at the nozzle orifice. A helical
spring 63 is at its one end supported against the wall
of the whirl chamber 62 and at its other end against a

30 thickened plunger-like portion of a spindle 64 movable
in the central channel 3, said plunger-like portion
forming approximately that half of the spindle which
is towards the inlet of the channel 3. Between the
plunger portion of the spindle 64 and the wall of the

35 channel 3 there is an annular passage 71. Through the
spindle 64 runs an axial channel 65 with a throttle 46
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| ead branch channels 5 to side nozzles 6 directed obPCHYEL 9 Jout0vgr 3l 5 The
gentral nozzle 4 and the side nozzles 6 in Figure 1 are in accordance wth
a first pre- - 3-

9

at its inlet and with branchings 67 to the channel 3

after the plunger portion of the spindle. The thinner

portion 69 of the spindle 64, around which portion 69

the spring 63 is laid, can for the rest be massive.

5 The loops of the spring 63 form a helical path 70

between the the spindle portion 69 and the cylindrical

portion of the holder 61 screwed into the end of the
channel 3.

. In inactive state, as shown in figure_lO, the

10 - spring 63 forces the spindle 64 to abutment against
the inlet of the central channel 3. A high pressure
liquid flowing through causes such a pressure drop
over the throttle 66 and over the annular passage 71
between the plunger portion of the spindle 64 and the

15 wall of the channel 3 that the spindle is driven to
the bottom towards the central nozzle 60, as shown in
figqure 11, with the massive spindle portion 69 in
abutment with its preferably conical end against the
likewise conical wall of the whirl chamber 62. The

20 spring 63 is compressed and the helical path 70 formed
by the loops of the spring is narrow and continues
after the end of the spring 63 in a passage 72 formed.
between the spindle end and the wall of the whirl
chamber and leading to the nozzle orifice.

25 A preferable embodiment of the passage 72, which
is not clearly visible in figure 11, is shown in
fiqures 12 and 13. The conical end surface of the
spindle portion 69 is indicated by 73 and a number of
preferably obligque grooves, e.g. two to four grooves,

30 in the conical surface 73 are indicated by 74. In the
position of figure 12 the central nozzle 60 thus
produces a violently whirling liquid fog, just as the
side nozzles 6. The grooves 19 in the embodiment of
figures 1-4 are preferably arranged in the same way.

35 If the grooves 74 are omitted, that particular nozzle
will be closed in the position of figure 11.

IR
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ferred enbodi ment of the present invention and shal Ip@p/plpggi,klﬁgv\%g gmre
detail hereinbelow with reference to Figures 2, 3 and whi ch s i

hozzl e 6. Each side nozzle 6 has a body or holder 7 which by neans of
athread 8 is screwed in a seat which is in conmunication with a branch
channel 5 of the spray head. Through the holder 7 runs a connection which,
when viewed in the direction fromthe branch channel 5. has a cylindrical
portion, the wall of which is indicated by igeference sign 9 and whi ch ends
at an annul ar stop 10, and a conically tapering portion. A whirl chanber

element 11 is disposed h'itteh:e cmcah&)ﬁuthperéflgsgg&@ Ohadhegdbirely sgwpnber

el emrent 11 |ncludes coni c
f%lClent y, the spindle 64 takes a position

approximately as in figure 14. In this position the
the pressure drop over the annular passage 71, the

5 throttle 66 and the helical path 70 balances the force
of the spring 63. The helical path 70 is now wider as
"in figure 12, and the feed channels 5 to the side
nozzles 6 are essentially blocked by the plunger
portion of the spindle 64. Most of the liquid is now

10 discharged through the central nozzle 60 as a forceful
concentrated spray. _

An effective pressure fall in the state of
figure 14 can alternatively be brought about by means
of the annular passage 71 alone, i.e. with the

15 throttle 66 blocked. The annular passage 71 would then
be wider and would permit a correspondingly freer
connection to the side nozzles in figure 14.

In general the embodiment of £figures 10-14

provides for a wide variation range with respect to
20 droplet sizes through the central nozzle 60, because

the movement of the spring 63 is proportionally long

with a correspondingly wide cariation of the cross

section of the helical path 70. Consequently, the

action range of the central liquid jet is long in the
25 figure 14 position.

Figure 15 shows a spray head with a number of
side nozzles of the same kind as in figures 1-4. In
the position of the earlier described central nozzles
there is arranged a holder 100 for a release ampoule

30 101 which melts or breaks at a certain risen
temperature. A spindle 102 positioned in the central
channel 3 of the spray head is arranged to be forced
by a helical spring 103 against the ampuole 101 with a
force which alone is not capable of breaking the

35 ampoule but which after the ampoule has melt or broken
drives the spindle 102 downwards from the position of
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tapering whirl chanber 12 and an orifice 13. Bet i nner _end of
the holder 7 and a stop 14 forned in the nozzle seata‘&??gwg‘née@ 0316 bt er

15, prefer- ably a disc-like sintered netal filter, having a central
openi ng through which passes an end pin 16 of a spin- dle. The spindle has
a cylindrical portion 17 which extends into the cylindrical portion of the
hol der 7 and term nates in an end surface 18 which matches the con- ical
surface of the whirl chanber 12 and which iig pro- vided with, for exanple,
two to four oblique grooves 19. Around the cylindrical portion 17 of

the spindle is di gpgeed aselh&abthsPebPd opfensMiltiyPe €98nbERBILAY FRInl NSt
the stop 10 and/O%hghgpgggeﬁeggdig{eérﬁgv{ﬁélside nozzles 6.

The spindle 102 has an axial channel 104

starting from the end at the inlet 2 and via

5 branchings 85 ending into an annular chamber 106

between the wall of the channel 3 and the opposite end

part 107 of the spindle 102, said end part 107 being

inserted into the ampoule holder 100 in sealed

relation thereto. Towards the inlet end of the spindle

10 102, the annular chamber 106 ends in a plunger portion

88 sealed in relation to the wall of the channel 3.

The annular surface 109 formed by the plunger 108 is

equal to that surface of the inlet end of the spindle

102 which is under the influence of the liquid

15 pressure acting in the inlet 2. The liquid pressure in

the inlet 2 is thus balanced by the annular surface

109. Therefore, the spray head can be subjected to

very high pressures in the inlet 2, including pressure

shocks, without breaking the ampoule 101. A spray head

20 as shown in figure 15 can be used to govern the

activation of a plurality of other spray heads
according to any of figures 1l-14.
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chanmber el enment 11 or the conical surface of the whi t he
ot her end bearing against a flange 21 of the spindl eFfdrgg‘i:ggﬁgn%? giﬁj?n
turn bearing against the filter 15. The spring 20 thus tends to bias the
spindle away fromthe whirl chanber 12 and press the fiTter I5 agai nst the
stop 14. The dianeter of the flange 21 is a little smal -8k ¢0RRHIE Replaced

di aneter of the cylindrical portion of the holder 7, such %} an
annul ar passage 22 between the circunferenge of the flathl H“ Hﬂ% “E’Iil
9 of the cylindrical portion of the holder 7 when the spi ' n -

agai nst the conical surface of the whirl cghagher 12 (as shown in Figure 3).
In the annul ar space between the cylindrical portion . '

1. Nozzle, in particular for a spray head,
characterized by a helical spring (20, 35; 63)

5 arranged before the orifice of the nozzle in such a
way that liquid is made to flow in a helical path (23;

- 36; 70) between the loops of the spring, in order to
' set the liquid in a strong whirling motion before
- being discharged through the orifice. -

10 2. Nozzle according to claim 1, characterized
in that the helical spring (20; 35; 63) is positioned
around a spindle element (17; 32, 37; 69) insertable
into an at least essentially cylindrical passage in
the housing (7; 61) of the nozzle, said helical spring

15 being at its one end supported adjacent the nozzle
orifice and tending to force the spindle away from the
nozzle orifice towards a stop (14).

3. Nozzle according to claim 2, characterized
in that the helical spring (20) at its other end bears

20 against a flange (21) of the spindle element (17),
said flange (21) having a diameter smaller than the
diameter of said cylindrical passage (9) in the
housing (7) of the nozzle, to enable an annular
passage (22) between the flange (21) and the passage

25 wall (9), for creating a liguid pressure fall over the
annular passage against the action of the spring.

4. Nozzle according to claim 3, characterized
in that said spindle has a tapered extension (26; 38)
forming an annular passage (27; 39) with the

30 surrounding housing.

5. Nozzle according to claim 4, characterized
in that said tapered extension (26) 1s arranged to
block the feed channel (5) at a predeterminable liquid
pressure.

35 6. Nozzle according to claim 3, characterized
in that the movement of said spindle (17) against the

| I



17 of the spindle and the wall 9 of the cylindrical ®RGT/EINGaf/tghe Hgl ger
is fornmed a helical path 23 along and between the | oops of the spring 20.
The cylindrical por- tion 17 of the spindle and the spring 20 are
preferably so di nensioned that practically all of the pPER&ShéfHisHE}

| ows the helical path 23, and thereby the liquid is put
whirling notion in the whirl chanber 12 and fur- m ,l
_ 13

force of the spring (20) is restricted by the wall of

a conical whirl chamber (12).

7. Nozzle according to claim 2, characterized
in

5 that the helical spring (63) at its other end
bears against a plunger-like portion (64) of a spindle
arranged in a channel (3) in a spray head,

that the element (69), around which the spring
(63) is laid, is a portion of said spindle, .

10 that the movement of the spindle in the channel
(3) is in its one end position restricted by a stop at
the inlet (2) of the spray head and in its other end
position restricted by said element (69), around which
the spring (63) is laid, stopping against the nozzle

15 . housing (61) adjacent the nozzle orifice, preferably
against the wall of a conical whirl chamber (62), and

that there is an annular passage (71) between
said pluanger-like portion (64) and the surrounding
wall of the channel (3), said passage 71 being in

20 connection to said helical path (70).

8. Nozzle according to claim 7, characterized
in that the spindle has an axial channel (65) which
behind said plunger-like spindle portion (64), as seen
in the direction from the spray head inlet (2), is in

25 connection with said helical path (70) running between
the loops of the helical spring (63) and preferably
has a throttled inlet (66).

9. Nozzle according to claim 6 or claim 7,
characterized in that the spindle end surface (18;

30 73) contacting the whirl chamber wall has a number of
oblique grooves (192; 74) to provide a passage between
the abutting surfaces of the whirl chamber wall and
the spindle end surface (18). _

10. Nozzle according to claim 6 or claim 7,

35 characterized in that the spindle end surface (18;
73) fits sealingly against the whirl chamber wall.

R
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-4- ther out through the orifice ié. In Figure 2pth? ray, IS

either. inactive or the active.liquid pressure is so | ow ﬁg{g ?r{eeﬁﬁgﬁ Bof
the spring 20 is sufficient to force the filter 15 into abutnment agai nst
the stop 14. The spring 20 is in an expanded configuration and the cross

section of the helical path 23 is relatively large. In this state there is
a gap 24 between the filter 15 and the end of the holder 7, and

14

Abstract

The object of the invention is to provide a new

nozzle which in particular is suitable for use in such

5 spray heads for fire fighting which operate with a

high liquid pressure. Inside the orifice (13) of the

- nozzle is arranged a helical spring (20) in such a
manner that the liquid is brought to flow along a

- helical path (23) between the loops of the spring,

10 whereat the liquid is set into a strong whirling
motion before leaving the orifice of the nozzle.
(Figure 3)
T




preferably a conical extension 26 of;the pin el ement 16 extends into and

cl oses the brareh—channet—5—of—the spiray head. Further ,P(F-hﬁt. surjacg Pk ¢ he

flange 21 agai nst which theﬁg ng 20 bears is essentially co-pla- nar with
t

the inner end s In Figure 3 the spray head is activated
and the liqg- ui*u H 1 I gh. The pressure drop especially over an
annul ar passage coni cal 1emt ensi on 26 of the pin elenment 16
and the surroundi ng edge of the branch channel 5 of the spray head and over
t he annul ar passage 22 between the flange 21 g0 t hgisig@ n26di5e agé t helHep4
9 of the cylindrical portion of the holder 7, and t one tent; al 40 lvdr

the filter 15 and the hel2 . N
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ical path 23, is so great that the spring 20 is conpressed until the filter
15 abuts the holder 7, and the end surface 18 of thBGIFh& €/ 0GB 65
‘cont i nued novenent because of the pressure drop over the annul ar passages
22 and 27, contacts the conicat surface of the whirl chanber 12. Thus, the
helical path 23 has a nuch smaller cros8/3ec- tion than ingFigure 2. In
use, a violently whirling feog-like liquid spray is discharged through the
orifice 13. For sp fids cont enpl ated by agamg' gtion it is
of ten conveni ent td i | ators as
a drive unit and a sqY
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gas pressure, and thus the liquid pressure, will gradually fall to a value
so low that the spring 20 forces the spindle |oose fRGR/EFh@ 3wAil 0 3eabber

el ement 11. The pressure drops especially over the annul ar passages 22 and -
27 now bal ance the force of the spring 20. As the drive pressure continues

-

to fall, the spring 20 expands further @i | the conical extension 26
eventual |y bl ocks the brangh channel 5 of the spray head, ereat the
filter 15 is close to or against the stop 14. In the gtate of Figure
4, a desired centere 4 qn- ing of the spindle is, e of the
| at eral or radiaH cl -—2a glgeen the filter 1§ a He—fljop 14 and the
y 66
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' ment 16 and the filter 15, ensured by
ft REPESSEMENEHERIPon 96 of [the pin elenment 16. A centered

posi ti on ﬂ@eeke&iﬁbab@é:;‘iiﬁn-!eﬁ@@ﬁ%eq3’%-0 tain an even circunferential width for

‘the annulfaClzimgssagess@d atel gehnd

hus obtain an essentially pre-
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The present invention relates to a nozzle.

The object of the invention is to provide a new
nozzle which in particular is suitable for use in such
spray heads which are capable of operating at a high
driving liquid pressure.

The nozzle according to the invention is mainly
characterized by a heélical spring arranged before the
orifice of the nozzle in such a way that liquid is
made to flow in a helical path between the loops of
the spring, in order to set the liquid in a strong
whirling motion before being discharged through the
orifice. '

Preferably the helical spring is positioned
around a spindle element insertable into an at least
essentially cylindrical passage in the housing of the
nozzle. _

As the operating pressure decreases, the spring

. expands gradually, whereat the pin follows along and
is removed from its bottom position near the orifice
of the nozzle. This results in a decreasing flow
resistance before the nozzle orificé; partly because
the distance increases between adjacent loops of the
helical spring and the cross section of the helical
flow path thus increases, and partly because the axial
length of the helical path becomes shorter.

Thus the amount of discharged liquid per time
unit will remain essentially constant in spite of
variations in the operating pressure. In many cases it
is of advantage to employ one or several hydraulic
accumulators as drive unit for the liquid, whereat an
essentially constant rate of liquid spray can be
obtained in spite of a decreasing operating pressure
as the hydraulic accumulators gradually are
discharged.
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determ nabl e fl ow resi stance through those passages. The liquid flow past
the conical extension 26 autonmati- cally centers the spindle structure. It
shoul d be noted, however, that a satisfactory result could be achieved in
many cases w thout the conical extension 26, that is wth the pin el enent
16 ending at or slightly beyond the filter 15, for exanple, in the manner
of pin elenment 32 of the nozzle of Figures 6 and 7. By varying the
axial length of the pin elenent 16 and/or the tapering angle of the conical
extension 26 it is possible to close the branch channel 5 at a predeter-

m nable liquid pressure as the spring 20 with decreas- ing drive pressure
gradual | y expands frqn t h¢hét af€1Dbéwing the invention shall be

described in more detail with reference to the
attached drawing which, by way of example, show a
number of preferred emodiments. _

Flgure 1 shows an axial section of a spray head. .-
with a first embodiment of nozzles according to the
present invention.

Figures 2, 3 and 4 show in an enlargened scale
an axial section of an individual nozzle of figure 1,
under the influence of different liquid pressures.

Figure 5 shows an axial section of a spray head
with a second embodiment of nozzles according to the
present invention.

Figures 6 and 7 show in an enlargened scale an
axial section of the central nozzle Qf figure 5, under
the influence of two different liquid pressures.

Figures 8 and 9 show in an enlargened scale an
axial section of the side nozzles of figure 5, under
the influence of two different liquid pressures.

Figures 10-14 show an alternative nozzle
embodiment applied on a nozzle centrally arranged in
the spray head, under the influence of different
liquid pressures.

Figure 15 shows nozzles according to fiqures 1-4
mounted in a spray head provided with a release
ampoule. -

In the drawing the reference numeral 1 ' indicates
a housing of a spray head with an inlet 2 for liquid,
preferably of a high pressure, even up to about 300
bar. The inlet 2 continues as an axial channel 3 which
in figqure 1 leads to a centrally arranged nozzle 4 and
from which lead branch channels 5 to side nozzles 6
directed obliquely outwards. The central nozzle 4 and
the side nozzles 6 in figure 1 are a first preferred
embodiment of the invention and shall in the following
be described in more detail with reference to figures
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Figure 3 through the state of Figure 4 back to the state of Figure 2. In
tthe enbodi nent of Figures 1 to 4 the con- ical extension 26 doses the
branch channel 5 just before or just as the filter 15 contacts the stop 14.
The conical extension 26 may of course alternatively have the general form
of a truncated cone. If the grooves 19 are omtted, the nozzle wll be
closed in the position of Figure 3 and wll open at a predeterm nabl e
decreased pressure. The filter 15 plays only a mnor part in creating a
pressure drop which governs the functiomof the noz- zle, but a filter is
preferred for cleaning the liquid. - In the state of Figure 4 the cross.
section of thezheB-anh@ak pBiBh28ho% greadierndhabeid. Figure 3. The result of

this The nozzle 6 has a body or holder 7 which by
means of a thread 8 is screwed in a seat joining a
branch channel 5 in the housing 1 of the spray head.
Through the holder 7 runs a connection which, seen in
the direction from the channel 5, has a cylindrical
portion the wall of which is indicated by 9 and whic
ends at an annular stop 10, and a conically narrowing
portion with a whirl chamber element 11 which defines
a conically narréwing whirl chamber 12 and an orifice
13.
Between the inner en of the holder 7 and a stop
14 formed in the nozzle seat is arranged a filter,
preferably a disc-like sintered metal filter 15 having
a central opening through which is entered an end pin
16 of a spindle having a cylindrical portion 17
reaching into the cylindrical passage of the holder 7
and terminating in an end surface 18 matching the
conical surface of the whirl chamber 12 and provided
with e.g. two to four oblique grooves 19.

Around cylindrical portion 17 of the spindle is
laid a helical spring 20 with one end bearing against
the stop 10 and/or the inner end of the whirl chamber
element 11 or the wall of the whirl chamber 12 and the
other end bearing against a flange 21 of the spindle
said flange 21 in turn bearing against the filter 15.
The spring 20 thus tends to press the spindle away
from the whirl chamber 12 and to press the filter 15-
against the stop 14. The diameter of the flange 21 is
a little smaller than the diameter of the cylindrical
passage, at 9, of the holder 7, so that there is an
annular passage 22 between the flange 21 and the wall
9, when the spindle is driven against the (bottom)
wall of the whirl chamber 12, as shown in figure 3.

Along the annular.space between the cylindrical
spindle portion 17 and the wall 9 of the cylindrical
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I ncreased cross section is that the rate of liquid flow ng out of the
orifice 13 does not decrease in proportion to the decreasing liquid
pressure but remains at a surpris- ingly constant rate, although the
whirling nmotion of the liquid fog successively decreases and the dropl et

Si ze increases. The force of the spring 20, as well as the dinen- sions
of the annul ar passages 22 and 27, can be varied according to varying
considerations with respect to qu- uid rate, droplet sizes, desired drive
pressures, etc. at different stages of a4fire extinguishing procedure.
Differ- ent spray heads in an installation for fighting fire may be

i ndi vidual l'y adapiedie i dem gted Niwe 0idd1 N9ZEh €831 A16A8 and between
the loops of the spring 20; the spindle portion 17 and
the spring 20 are preferably of such dimensions that
practically all of the passing liquid follows the
helical path 23, and thereby the liquid is given a
strong whirling motion in the whirl chamber 12 and
further out through the orifice 13.

In figure 2 the spray head is either inactive or
the active liquid pressure is so low that the spring
20 forces the filter 15 into abutment against the stop
14. The spring 20 is relatively expanded and the cross
section of the helical path 23 is relatively wide.
There is a gap 24 between the filter 15 and the end of
the holder 7. A preferably conical extension 26 of the
pin element 16 reaches into the inlet channel 5 and
closes the orifice of the channel 5. That surface of
the flange 21, against which the séring 20 bears, is
essentially level with the inner end of the holder 7.

In figure 3 the spray head is activated and the
liguid pressure is high. The pressure fall especially
over the annular gap 27 between the cone 26 and the
surrounding edge of the orifice of the inlet channel 5
and over the annular passage 22 between the flange 21
and the holder wall 9, and to some extent also over
the filter 15 and the helical path 23, is so great
that the spring 20 is compressed until the filter 15
hits the holder 7, and thereafter the spindle
continues the movement on its own, beacuse of the
pressure fall over the annular passages 27 and 22. The
end surface 18 of the spindle reaches down into
contact with the whirl chamber bottom wall and thus
the helical path 23 is much narrower than in figure 2.
A violently whirling fog-like 1liquid spray is
discharged through the orifice 13.

For spray heads contemplated in the present
patent application it is often convenient to utilize
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spray head may be individually adapted. In the latter case it is
primarily the central nozzle of a spray head, as in Figure 1, that is
adapted to differ ' -6- fromthe side nozzles;
for exanple in such a way that

5

one or a plurality of hydraulic accumulators as a
drive unit and a source of liquid.

The driving gas preséure, and thus the liquid
pressure, will gradually fall to a value so low that
the spring 20 forces the spindle loose from the whirl
chamber element 1l1. The pressure falls especially over
the annular passage 22 and over the annular gap 27 now
balance theé spring 20. As the drive pressure continues
to fall, the spring 20 expands further gnfil_the
conical extension eventually blocks the inlet channel
5, whereat the filter 15 is close at or against the
stop 14.

In the state of figure 4, a desired centered
positioning of the spindle is, in spite of the
lateral, or radial clearance between the filter 15 and
the stop 14 and the clearance 25 between the pin
element 16 and the filter 15, ensured by means of the
conical extension 26 of the pin element 16. A centered
position is desirable in order to obtain an even width
for the annular passages 22 and 27 all around and thus
to obtain an essentially predeterminable flow
resistance through these passages. The liquid flow
past the cone 26 automatically centers the spindle
structure.It should be noted, however, that a
satisfactory result can be achieved in many cases also
without an extension 26, i.e. with the pin element
ending at or slightly above the filter 15, e.g. as the
pin element 32 in figures 5- 7.

By varying the axial length of the cylindrical
pin element 16 and/or the tapering angle of the
extension 26 it is possible to close the inlet 5 at a
predeterminable liquid pressure as the spring 20 with
decreasing drive pressure gradually expands from the
state of fiqure 3 through the state of figure 4 back
to the state of figure 2. In the embodiment of figures
1-4 the extension 26 closes the inlet 5 just before or
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the spring of that nozzle is sonmewhat stronger than the springs of the side
nozzl es, whereby at a decreased liqg- uid pressure it is possible to
maintain a relatively force- ful liquid spray or jet in the main direction
for a longer period of time. This can be utilized for exanple in a port-
able pistol-like fire extinguisher device, as shown for exanple in Finnish
patent application no. 924119, in such a way that sinultaneously with a
forceful liquid jet in the main direction through a central nozzle, a
shield of liquid fog is provided by near,s of the side nozzles, whereby it
IS possible to approach close to a violent fire devel oping intense heat.
Such a manual | yjustoesvrihe bifd ldex cescatbvtddiout tdief f stoipt ylbe cDimstruct ed
in such a extension 26 may of course alternatively have the
general form of a truncated cone. If the grooves 19
are omitted, the nozzle will be closed in the position
of figure 3 and will open at a predeterminable
decreased pressure. The filter 15 plays only a minor,
deletable part in creating those pressure falls which
govern the function of the nozzle, but a filter is
recommendable for cleaning the liquid. .

In the state of fiqure 4 the cross section of
the helical path 23 is wider than in figure 3. The
result of this is that the rate of liquid out of the
orifice does not decrease in proportion to the
'decreasing_ ligquid pressure but remains at a
surprisingly constant rate, although the whirling
motion of the liquid fog successively decreases and
the droplet size increases.

The force of the spring 20, as well as the
annular passages 22 and 27, can be varied according to
varying considerations with respect to liquid rate,
droplet sizes, desired drive pressures etc., at
different stages of a fire extinguishing procedure.
Different'spray heads in an installation for fighting
fire may be individually adapted, likewise individual
nozzles in one spray head.

In the latter case it is primarily the central
nozzle of a spray head, as in fiqure 1, that can be
adapted to differ from the side nozzles, e.g. in such
a way that the spring is somewhat stronger than the
springs. of the side nozzles, whereby it at a decreased
liquid pressure is possible to for a longer time
maintain a relatively forceful liquid spray or jet in
the main direction. This can be utilized e.qg in a
portable pistol-like fire extinguisher device as shown
in the Finnish patent application No. 924119 in such a
way that simultaneously with a forceful liquid jet in
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may'that the operating or liquid pressure can be varied as desired during
the extingui shing procedure. By means of nozzles in accordance with the
i nven- tion a particularly favourable effect is achieved when hydraulic
accunul ators according to Finnish patent application no. 924752 _
(corresponding to WO-A- 94,06517) are used as a drive unit Such hydraul i c
accunul ators have an outlet tube with wall apertures, so that drive gas is
m xed into the extinguishing liquid after the gas pressure has decreased to
a predeterm - nable level. In the initia state according to Figure 3 a
violently whirling liquid fog with snall droplets and a good penetration
power is achi etbe. mAint Hérensébnpf thh®ugh a central nozzle, a shield

of liquid fog is provided by means of the side
nozzles, whereby it is possible to approach close to a
violent fire developing intensive heat. Such a
manually maneuvrable device can without difficulties
be constructed in such a way that the operating or
liquid pressure can be varied as desired during the
extinguishing procedure. ' |

By means of nozzles according to the invention a
particularly favourable effect is achieved when
hydraulic accumulators according to the Finnish patent
application No. 924752 are used as a drive unit. Such
hydraulic accumulators have an outlet tube with wall
apertures, so that drive gas is mixed into the
extinguishing liquid after the gqas pressure has
decreased to a predeterminable level. In the initial
stage according to figure 3 a violently whirling
liquid fog with small droplets and a good penetration
power is achieved, in the beginning of the stage
according to figure 4 larger droplets with a good
capability of cooling hot surfaces and smouldering
fires is achieved, and thereafter, with gradually
decreasing drive pressure and increasing amounts of
intermixed gas, and gradual return to the state of
figure 2, a total flooding with even smaller droplets
than during the initial stage of figure 3 can be
maintained for a long time.

In fire fighting installations employing a
liquid pump as a drive unit, the nozzles according to
the invention makes it possible to vary the mode of
liquid spray during the extinguishing procedure, by
varying the operating pressure of the liquid pump, or
by arranging valves for throttling the liquid flow and
thereby adjusting the pressure. The action range for
each spray head can therefore be expanded and one can
manage with fewer spray heads.
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state according to Figure 4 larger droplets with a good capability for
cooling hot surfaces and smouldering fires is achieved. Thereafter, wth
gradual | y decreasing drive pressure and increasing amounts of intern xed
gas, and gradual return to the state of Figure 2, a total flood- ing with
even smaller droplets than during the initial state of Figure 3 can be

mai ntai ned for a |l ong period of tine. In fire fighting installations
enploying a liquid punp as a drive unit, the nozzles in accordance with the
i nvention nake it possible to vary the nbde of |iquid spraying during the
ext i ngui shing procedure, by varying the operating pressure of the liquid
punp, or by arrang- The embodiment shown in figures 5-9, with a

central nozzle 30 and side nozzles 31, has in the
central nozzle a spindle pin 32 with an axial channel
33 ending in a throttle 34. A helical spring 35 is
laid around the pin 32 to form a helical flow path 36
along and between the loops of the spring 35. This
embodiment produces in general a rather forceful spray
that creates a suction which brings along liquid fog
produced by the side nozzles 31, which can have a
solid spindle pin 37 with a helical spring 35 around
it to form a helical flow path 36. The pin 37
preferably has an expanded head portion 38 in order to
form an annular passage 39 between the head 38 and the .
surrounding wall of the housing 1, for the same
purpose as the extension 26 shown in figures 1-4. The
head 38 may be formed to block the inlet 5 in the
position of figure 8. |

Figures 6 and 7, and 8 and 9, show, like figures
2 and 3, the situation at no or low liquid preassure
and at a high liquid pressure, respectively. Naturally
the situation of figure 4 occurs as well.

A further embodiment of the invention is shown
in figures 10-14. The side nozzles 6 of the spray head
are of the same kind as in figures 1-4 and the central
nozzle 60 has a holder 61 screwed into the lower end
of the central channel 3 of the spray head and with a
whirl chamber 62 at the nozzle orifice. A helical
spring 63 is at its one end supported against the wall
of the whirl chamber 62 and at its other end against a
thickened plunger-like portion of a spindle 64 movable
in the central channel 3, said plunger-like portion
forming approximately that half of the spindle which
is towards the inlet of the channel 3. Between the
plunger portion of the spindle 64 and the wall of the
channel 3 there is an annular passage 71. Through the
spindle 64 runs an axial channel 65 with a throttle 46
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ing~val ves for throttling the liquid flow and t hereby adjusting the
pressure. The operating range of each spray head can therefore be extended
and one can nanage with fewer spray heads.

-7-

9

at its inlet and with branchings 67 to the channel 3
after the plunger portion of the spindle. The thinner
portion 69 of the spindle 64, around which portion 69
the spring 63 is laid, can for the rest be massive.
The loops of the spring 63 form a helical path 70
between the the spindle portion 69 and the cylindrical
portion of the holder 61 screwed into the end of the
channel 3.

In inactive state, as shown in figure_lo, the
spring 63 forces the spindle 64 to abutment against
the inlet of the central channel 3. A high pressure
liquid flowing through causes such a pressure drop
over the throttle 66 and over the annular passage 71
between the plunger portion of the spindle 64 and the
wall of the channel 3 that the spindle is driven to
the bottom towards the central nozzle 60, as shown in
figure 11, with the massive spindle portion 69 in
abutment with its preferably conical end against the
likewise conical wall of the whirl chamber 62. The
spring 63 is compressed and the helical path 70 formed
by the loops of the spring is narrow and continues
after the end of the spring 63 in a passage 72 formed
between the spindle end and the wall of the whirl
chamber and leading to the nozzle orifice. .

A preferable embodiment of the passage 72, which
is not clearly visible in figure 11, is shown in
figures 12 and 13. The conical end surface of the
spindle portion 69 is indicated by 73 and a number of
preferably oblique grooves, e.g. two to four grooves,
in the conical surface 73 are indicated by 74. In the
position of figure 12 the central nozzle 60 thus
produces a violently whirling liquid fog, just as the
side nozzles 6. The grooves 19 in the embodiment of
figures 1-4 are preferably arranged in the same way.
If the grooves 74 are omitted, that particular nozzle
will be closed in the position of figure 11. |
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The spray head shown in Figures 5to 9, with a cen- tral nozzle 30 and side
nozzles 31, has in the central nozzle 30 a spindle pin 32 with an axi al
channel 33 ter- mnating in a throttle 34. A helical spring 35 is disposed
around the spindle pin 32 to forma helical flow path 36 al ong and between
the | oops of the spring 35. The cen- tral nozzle 30 produces in general a
rather forceful spray that creates a suction which brings along liquid fog
produced by the side nozzles 31. The side nozzles 31 can have a solid
spindle pin 37 with a helical spring 35 Blsposed therearound to forma

helical flow path 36. The solid spindle pin 37 preferably has an expanded
After the iquid pressure has decrease

sufficiently, the spindle 64 takes a position
approximately as in figqure 14. In this position the
the pressure drop over the annular passage 71, the
throttle 66 and the helical path 70 balances the force
of the spring 63. The helical path 70 is now wider as
in figure 12, and the feed channels 5 to the side
nozzles 6 are essentially blocked by the plunger
portion of the spindle 64. Most of the liquid is now
discharged through the central nozzle 60 as a forceful
concentrated spray.

An effective pressure fall in the state of
figure 14 can alternatively be brought about by means
of the annular passage 71 alone, i.e. with the
throttle 66 blocked. The annular passage 71 would then
be wider and would permit a correspondingly freer
connection to the side nozzles in fiqure 14.

In general the embodiment of figures 10-14
provides for a wide variation range with respect to
droplet sizes through the central nozzle 60, because
the movement of the spring 63 is proportionally long
with a correspondingly wide cariation of the cross
section of the helical path 70. Consequently, the
action range of the central liquid jet is long in the
figure 14 position.

Figure 15 shows a spray head with a number of
side nozzles of the same kind as in figures 1-4. In
the position of the earlier described central nozzles
there is arranged a holder 100 for a release ampoule
101 which .melts or breaks at a certain risen
temperature. A spindle 102 positioned in the central
channel 3 of the spray head is arranged to be forced
by a helical spring 103 against the ampuole 101 with a
force which alone is not capable of breaking the
ampoule but which after the ampoule has melt or broken
drives the spindle 102 downwards from the position of
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head portion 38 in order to forman annul ar passage 39 between the head
portion 38 and the surrounding wall of the housing 1, for the sane purpose
as the conical extension 26 in the enbodi ment of Figures 1 to 4. The head
portion 38 may be formed to bl ock the branch channel 5 in the position of

Fi gure 8. Figures 6 and 7, and 8 and 9, show, like Figures 2 and 3, the
situation at no or lowliquid pressure and at a high liquid pressure,

respectively. Naturally, the situation corresponding to Figure 4 will occur
in use as well. A spray head incorpariati ng nozzles in accordance with a

further enbodi nent of the present invention is shown in Figures 10 to 14.
Si de nozzl es 6 f3fquldee BPrawd thereby opens liquid connections from

the spray head inlet to the side nozzles 6. ‘

The spindle 102 has an axial channel 104
starting from the end at the inlet 2 and via
branchings 85 ending into an annular chamber 106
between the wall of the channel 3 and the opposite end
part 107 of the spindle 102, said end part 107 being
inserted into the ampoule holder 100 in sealed
relation thereto. Towards the inlet end of the spindle
102, the annular chamber 106 ends in a plunger portion
88 sealed in relation to the wall of the channel 3.
The annular surface 109 formed by the plunger 108 is
equal to that surface of the inlet end of the spindle
102 which is under the influence of the liquid
pressure acting in the inlet 2. The liquid pressure in
the inlet 2 is thus balanced by the annular surface
109. Therefore, the spray head can be subjected to
very high pressures in the inlet 2, including pressure
shocks, without breaking the ampoule 10l. A spray head
as shown in figure 15 can be used to govern the
activation of a pluraiity of other spray heads
according to any of figures 1-14.
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head are of the sanme kind as the side nozzles in Figures'1 to 4. The

central nozzle 60 has a holder 61 screwed into the | ower end of the central
channel 3 of the spray head and includes a whirl chapber 62-at the nozzle
ori- fice. A helical spring 63 is at one end supported agai nst the conical

surface of the whirl chanber 62 and at the ot her end Bis

enl arged plunger-like portion of a spindle 64 which is

HestB I
central channel 3, said plunger-like porEion formng a ﬁ ﬂu ﬂﬂethat
hal f of the spindle 64 which is dispose&

towards the inlet o e C

&4 an

nt ral

channel 3. Between the plunger-like portion of the-spindle 64 and the wall
~of the central channel 3 there is an GhALRSr passage 71

1. Nozzle, in particular for a spray head,
characterized by a helical spring (20, 35; 63)
arranged before the. orifice of the nozzle in such a
way that liquid is made to flow in a helical pé.th (23;
36; 70) between the loops of the spring, in order to
set the liquid in a strong whirling motion before
being discharged through the orifice. -

2. Nozzle according to claim 1, characterized .

in that the helical spring (20; 35; 63) is positioned
around a spindle element (17; 32, 37; 69) insertable
into an at least essentially cylindrical passage in
the housing (7; 61) of the nozzle, said helical spring
being at its one end supported adjacent the nozzle
orifice and tending to force the spindle away from the
nozzle orifice towards a stop (14).

3. Nozzle according to claim 2, characterized
in that the helical spring (20) at. its other end bears
against a flange (21) of the spindle element (17),

- said flange (21) having a diameter smaller than the

diameter of said cylindrical passage (9) in the
housing (7) of the nozzle, to enable an annular
passage (22) between the flange (21) and the passage
wall (9), for creating a liquid pressure fall over the
annular passage against the action of the spring.

4. Nozzle according to claim 3, characterized
in that said spindle has a tapered extension (26; 38)
forming an annular passage (27; 39) with the
surrounding housing. |

5. Nozzle according to claim 4, characterized
in that said tapered extension (26) is arranged to
block the feed channel (5) at a predetérminable liquid
pressure. _ '

6. Nozzle according to claim 3, characterized
in that the movement of said spindle (17) against the
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Throhgh the spindle 64 runs an axial channel 65 wth a throttle 66 at its
inl et and branches 67 to the central channel 3 at
plunger-like portion of the spindle 64. The narrower por n 69 g

spindl e 64, around which the spring 63 is di sposed, T he | oops
- of the spring 63 forma helical path 70 between the n 69 of

the spindle 64 and the cylindrical portion of the hoI into

t he end 13

force of the spring (20) is restricted by the wall of
a conical whirl chambér (12).

7. Nozzle according to claim 2, characterized
in - '

that the helical spring (63) at its other end
bears against a plunger-like portion (64) of a spindle
arranged in a channel (3) in a spray head, - ,

that the element (69), around which the spring
(63) is laid, is a portion of said spindle, .

that the movement of the spindle in the channel
(3) is in its one end position restricted by a stop at
the inlet (2) of the spray head and in its other end
position restricted by said element (69), around which
the spring (63) is laid, stopping against the nozzle
housing (61) adjacent the nozzle orifice, preferably
against the wall of a conical whirl éhamber (62), and

- that there is an annular passage (71) between
said plunger-like portion (64) and the surrounding
wall of the channel (3), said passage 71 being in
connection to said helical path (70).

8. Nozzle according to claim 7, characterized
in that the spindle has an axial channel (65) which
behind said plunger-like spindle portion (64), as seen
in the direction from the spray head inlet (2), is in
connection with said helical path (70) running between
the loops of the helical spring (63) and preferably
has a throttled inlet (66).

9. Nozzle according to claim 6 or claim 7,
cha‘ractérized in that the spindle end surface (18;
73) contacting the whirl chamber wall has a number of
oblique grooves (19; 74) to provide a passage between
the abutting surfaces of the whirl chamber wall and
the spindle end surface (18).

10. Nozzle according to claim 6 or claim 7,
characterized in that the spindle end surface (18;
73) fits sealingly against the whirl chamber wall.
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-8- of the central channel 3. Ih the inactive state (as shown in Figure
10) the spring 63 forces the spindlie .64 t 0 abut ment against the inlet of
the central channel 3. A high pressure liquid flow ng therethrough causes
such a pressure drop over the throttle 66 and over the annul ar passage 71
bet ween the plunger-Ilike portion of the4spindle 64 and the wall of the
central channel 3 that the spindle 64 is driven to the bottomtowards the

central nozzle 60 (as

NOZZLE

Abstract

The object of the invention is to provide a new
nozzle which in particular is suitable for use in such
spray heads for fire fighting which operate with a
high liquid pressure. Inside the orifice (13) of the
nozzle is arranged a helical spring (20) in such a
manner that the liquid is brought to flow along a
helical path (23) between the loops of the spring,
whereat the liquid is set into a strong whirling
motion before leaving the orifice of the nozzle.

(Figure 3)
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shown in Figure 11) with the solid narrow poftion 69 of the spindle 64,
having a preferably conical end, in: abut- ‘nent against the conical surface
of the whirl chanber 62. The spring 63 is conpressed and the helical path
70 formed by the | oops of the spring 63 is narrow and con--tinues beyond

- the end of the spring 63 in a passage /2 forned between the end of the
spindle 64 and the coni- cal surface of the whirl chanber 62 which |eads to
the nozzle orifice. A preferred passage 72, which is not clearly

visible in Figure 11, is shown in Figures 12 aga ?%F 0;1’r1,'n'caI%§nd11524

surface of the narrow portion 69 of the spindl at'ed
reference sign 73 and a nupber of prefera- N A\
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bly oblique grooves, for exanple two to four grooves, in the conical

surface 73 are indicated by reference sign 74. Wth the ar Been Replaced
Figure 12 the central noz- zle 60 thus produces a violently H l “d
fog, in the same manner as the side nozzles 6. The grooves

enbodi nent of Figures 1 to 4 are prefergbLy arranged in the sane manner.  |f
the grooves 74 are omtted, the hozzle would be closed in the position of

Fi gure 11. After the |li@uid pressure has decreased suffpciently, the
spindle 64 adopts a posjtii ubstantially as in Fig: ure 34  In this
position the pressure d r the annu- |ar passﬁgz\ 1049t tl e 66

and the helical pat 0
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bal ances the force of the spring 63. The helical path 70 is now wi der as in
Figure 4, and the branch channels 5 to the side nozzles 6 ahieSesSEsBeaaReplaced
bl ocked by the plunger-1like portion of the spindle 64. Mst '
i s nowdi scharged through the central nozzle 60 as a forcef Jmmumrmm
Spray. An effective pressure fall dm tshe state of Figure

. alternatively be brought about by neans of the annul ar passage 71 al one,
that is with the throttle 66 bl ocked. The annul ar passage 71 would in that

case be wi dened and would pgrmt a correspondingly freer cop- nection to
the side nozzles 6 in Figur§g 14.
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-0- In general, the spray head of Figures|10 REPLACEMENT, SHEETY or ¢
w,de variation range wWith respect to droplet si zﬂ@@%ﬂé@@himd@en@rﬁﬂgﬁd 3
nozzl e 60, because the nove- nent of the sprin Bi3Clagnis) opopagedn'él toypagsdg...-

with a corre- 1 Drawing(s) : paged iIA to paged 3.
of Abstract  : paged ..... to paged .7
-1 - o 4
'DATE OF RECEIPT ... 2.

NOZZLE WITH HELICAL SPRING WHICH SETS LIQUID IN WHIRLING MOTION

Description

The present invention relates to a nozzle in particu-
lar for a spray head.

DE-A-2524856 discloses a nozzle in which a helical
spring is arranged upstream of the orifice of the nozzle
in such a manner that liquid is made to fiow in the helical
path between the loops of the spring and thereby set the
liquid in a whirling motion.

The aim of the invention is to provide a new nozzle
which is especially suitable for use in such spray heads
which are capable of operating at a high driving liquid
pressure. _ )

Accordingly, the present invention provides a noz-
zle, in particular for a spray head, with a housing, a spin-
die element insertable into an essentially cylindrical
passage in the housing, and a helical spring aranged
upstream of the orifice of the nozzle in such a manner
that in use liquid is made to flow in the helical path
between the loops of the helical spring so as to set the
liquid in a strong whirling motion before being dis-
charged through the orifice, the helical spring being dis-
posed around the spindle element and at its one end
being supported adjacent the orifice; characterized in
that the helical spring is adapted to exert a force on the
spindle element tending to bias the spindle element
away from the orifice towards a stop, the spindle ele-
ment being axially movable in the direction of the essen-
tially cylindrical passage in accordance with forces
acting thereon, the forces comprising the force of the
helical spring and the pressure of the liquid.

As the operating pressure decreases, the helical
spring expands gradually, whereat the spindle element
follows along and is removed from its bottom position
near the orifice of the nozzle. This results in a decreas-

‘ing flow resistance before the orifice, partly because the

distance increases between adjacent loops of the heli-
cal spring and the cross section of the helical flow path
thus increases, and partly because the axial length of
the helical flow path becomes shorter.

Thus, the amount of discharged liquid per unit ime
will remain essentially constant in spite of variations in

-the operating pressure. In many cases it is of advantage
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spondingly wde variation in the cross section of the helical path 70.
Consequently, the operating range of the central liquid jet is extended in
tthe position of Figure 14. Figure 15 shows a spray head with a nunber
of side nozzles of the sane kind as the side nozzles in Fig- ures 1 to 4.
In place of the earlier described central noz- zle there is arranged a

hol der 100 for a rel ease. anpoul e 101 which nelts or breaks at a certain
tenmperature. A spindite engiloyionparaseveral hydravliciaccumulBiare@s 8 of t he -spray
head is arranged to (driveamitdor the liquitkwherdat apressgntidlly cogsfantt t he anpoul e
101 with a force whi GhteRloPNRuich sprRiy ean b bingd Gakspite lofea anpoul e 101,
but whi ch decreasing operating pressure as the hydraulic accu- -

mulators are gradually discharged.

Preferred embodiments of the present invention will
now be described hereinbelow by way of example only
- with reference to the accompanying drawings, in which:

Figure 1 shows an axial section of a spray head
having nozzles in accordance with a first embodi-
ment of the present invention;

Figures 2, 3 and 4 show in enlarged scale an axial
section of an individual nozzle of the spray head of
Figure 1, under the influence of different liquid pres-
sures;

Figure § shows an axial section of a spray head
having nozzles in accordance with a second

" embodiment of the present invention;

Figures 6 and 7 show in enlarged scale an axal
section of the central nozzle of the spray head of
Figure 5, under the influence of two different liquid
pressures;

Figures 8 and 9 show in enlarged scale an axial
section of the side nozzles of the spray head of Fig-
ure §, under the influence of two different liquid
pressures;

_ Figures 10, 11 and 14 show axnal sections of a
spray head having a central nozzle in accordance
with a further embodiment of the present invention,
under the influence of different liquid pressures;
Figures 12 and 13 show views of the conical end
surface of the spindie of the spray head of Figures
10, 11 and 14; and
Figure 15 shows an axial section of a spray head
provided with a release ampoule incorporating the
nozzles of the spray head of Figures 1 to 4.

In the drawings reference sign 1 indicates a hous-
ing of a spray head having an inlet 2 for a liquid, prefer-
ably of a high pressure, even up to about 300 bar. The
inlet 2 continues as an axial channel 3 which in Figure 1
leads to a centrally disposed nozzle 4 and from which
lead branch channels 5 to side nozzles 6 directed
obliquely outwards. The central nozzle 4 and the side
nozzles 6 in Figure 1 are in accordance with a first pre-
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after the anpoul e-101 has nelted or broken drives the spindle 102 downwards
fromthe position of Figure 15 and thereby opens |iquid connections from
the inlet 2 to the side nozzles 6. The spindle 102 has an axial channel
104 which starts fromthe end at the inlet 2 and via branches 105 ends in
an annul ar chanber 106 between the wal |- gf-the central channel 3 and the
opposite end part 107 of the spindle 102, said end part 107 being inserted

into the anpoul e hol der .100,in sealed relatj.on thereto wards the inlet
end of t hems)pi ndl e 13&?#?@3&%??*%%&%8 'W£§ %5‘9&??6@ ®hy a pl unger
portion 108 seal ed i Aep@ited injrpereidetailherqinbelow with gefer@NCRAP channel 3. The
annul ar sur - Figures 2, 3 and 4 which show a side nozzle 6. _
Each side nozzle 6 has a body or holder 7 which by

means of a thread 8 is screwed in a seat which is in

communication with a branch channel 5 of the spray

head. Through the holder 7 runs a connection which,

when viewed in the direction from the branch channel 5,

has a cylindrical portion, the wall of which is indicated

by reference sign 9 and which ends at an annular stop

10, and a conically tapering portion. A whirl chamber

element 11 is disposed in the conically tapering portion.

The whirl chamber element 11 includes a conically

tapering whirl chamber 12 and an orifice 13.

Between the inner end of the holder 7 and a stop 14
formed in the nozzle seat is arranged a filter 15, prefer-
ably a disc-like sintered metal filter, having a central

~ opening through which passes an end pin 16 of a spin-
dle. The spindle has a cylindrical portion 17 which
extends into the cylindrical portion of the holder 7 and
terminates in an end surface 18 which maiches the con-
ical surface of the whirl chamber 12 and which is pro-
vided with, for example, two to four oblique grooves 18.

Around the cylindrical portion 17 of the spindle is
disposed a helical spring 20, with one end bearing
against the stop 10 and/or the inner end of the whirl
chamber element 11 ar the conical surface of the whirl
chamber 12 and the other end bearing against a tiange

- 21 of the spindle, said flange 21 in turn bearing against
thefilter 15. The spring 20 thus tends to bias the spindle
away from the whirl chamber 12 and press the filter 15
against the stop 14. The diameter of the flange 21 is a
little smaller than the diameter of the cylindrical portion
of the holder 7, such that there is an annular passage 22
between the circumference of the flange 21 and the wall
9 of the cylindrical portion of the holder 7 when the spin-
dle is driven against the conical surface of the whirl
chamber 12 (as shown in Figure 3).

in the annular space between the cylindrical portion
17 of the spindle and the wall 9 of the cylindrical portion
of the holder 7 is formed a helical path 23 along and
between the loops of the spring 20. The cylindrical por-
tion 17 of the spindle and the spring 20 are preferably so
dimensioned that practically all of the passing liquid fol-
lows the helical path 23, and thereby the liquid is put in
a strong whirling motion in the whirl chamber 12 and fur-
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face 109 formed by the plunger 108 is equal to that surface of the inlet
end of the spindle 102 which is under the influence of the liquid pressure
dcting inthe inlet 2. The liquid pressure inthe inlet 2 is thus bal anced
by the annul ar surface 109. Therefore, the spray head can be subjected to
very high pressures in the inlet 2, including pressure shocks, w thout risk
of breaking the anpoule 101. A spray head 45 shown in Figure 15 can be used
" to govern the activation of a plurality of other spray heads according to

any of Figures 1 to 14.therout through the orifice 13.

In Figure 2 the spray head is either inactive or the
active fiquid pressure is so low that the force of the
spring 20 is sufficient to force the filter 15 into abutment
against the stop 14. The spring 20 is in an expanded
configuration and the cross section of the helical path
23 is relatively large. In this state there is a gap 24
between the filter 15 and the end of the hoider 7, and
preferably a conical extension 26 of the pin element 16
extends into and closes the branch channel § of the
spray head. Further, that surface of the flange 21
against which the 'spring 20 bears is essentially co-pla-
nar with the inner end of the holder 7. :

In Figure 3 the spray head is activated and the lig-
uid pressure is high. The pressure drop especially over
an annular passage 27 between the conical extension
26 of the pin element 16 and the surrounding edge of
the branch channel 5 of the spray head and over the
annular passage 22 between the flange 21 of the spin-
die and the wall  of the cylindrical portion of the hoider
7, and to some extent also over the filter 15 and the hel-
ical path 23, is so great that the spring 20 is compressed
until the filter 15 abuts the holder 7, and the end surface
18 of the spindle, with continued movement because of
the pressure drop over the annular passages 22 and 27,
contacts the conicat surface of the whirl chamber 12.
Thus, the helical path 23 has a much smaller cross sec-
tion than in Figure 2. In use, a violently whirling fog-like
liquid spray is discharged through the orifice 13. . ..

For spray heads contemplated by the present
invention it is often convenient to utilize one or a plurality
of hydraulic accumulators as a drive unit and a source of
liquid. -- . |

. In using such hydraulic accumulators the driving
gas pressure, and thus the liquid pressure, will gradually
fall to a value so low that the spring 20 forces the spindle
loose from the whirl chamber element 11. The pressure
drops especially over the annular passages 22 and 27
now balance the force-of the spring 20. As the drive
pressure continues to fall, the spring 20 expands turther
until the conical extension 26 eventually blocks the
branch channel 5 of the spray head, whereat the filter 15
is close to or against the stop 14.

In the state of Figure 4, a desired centered position-
ing of the spindle is, in spite of the lateral or radial clear-
ance between the filter 15 and the stop 14 and the
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Claims 1. A nozzle, in particular for a spray head, with a hous- - I ng

(7; 61), a spindle elenent (16, 17; 32; 37, 64) I nsertable into an
essentially cylindrical passage in the housing (7; 61), and a helical
spring (20; 35; 63) arranged upstre%¥1of-the orifice (13) of the nozzle

clearance 25 between the pin element 16 and the filter
15, ensured by means of the conical extension 26 of the
pin element 16. A centered position is desirable in order
to obtain an even circumferential width for the annular
passages 22 and 27 and thus obtain an essentially pre-
determinable flow resistance through those passages.
" The liquid flow past the conical extension 26 automati-
cally centers the spindle structure. It should be noted,
however, that a satisfactory result could be achieved in
many cases without the conical extension 26, that is
with the pin element 16 ending at or slightly beyond the
filter 15, for example, in the manner of pin element 32 of
the nozzle of Figures 6 and 7. : _

By varying the axial length of the pin element 16
and/or the tapering angle of the conical extension 26 it
is possible to close the branch channel 5 at a predeter-
minable liquid pressure as the spring 20 with decreas-
ing drive pressure gradually expands from the state of
Figure 3 through the state of Figure 4 back to the state
of Figure 2. In the embodiment of Figures 1 to 4 the con-
ical extension 26 closes the branch channel 5§ just
before or just as the filter 15 contacts the stop 14. The
conical extension 26 may of course alternatively have
the ‘general form of a truncated cone. If the grooves 19

- are omitted, the nozzle will be closed in the position of
Figure 3 and will open at a predeterminable decreased
pressure. Thefilter 15 plays only a minor part in creating
a pressure drop which governs the function of the noz-
zle, but a filter is preferred for cleaning the liquid. .

In the state of Figure 4 the cross section of the hel-
ical path 23 is greater than in Figure 3. The result of this
increased cross section is that the rate of liquid flowing
out of the orifice 13 does not decrease in proportion to
the decreasing liquid pressure but remains at a surpris-
ingly constant rate, although the whirling motion of the
liquid fog successively decreases and the droplet size
increases. _ h _ .

The force of the spring 20, as well as the dimen-
sions of the annular passages 22 and 27, can be varied
according to varying considerations with respect to lig-

" uid rate, droplet sizes, desired drive pressures, etc. at
different stages of a fire extinguishing procedure. Differ-
ent spray heads in an installation for fighting fire may be
individually adapted, likewise individual nozzles in one
spray head may be individually adapted.

In the latter case it is primarily the central nozzle of
a spray head, as in Figure 1, that is adapted to differ
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in such a manner that in use liquid is made to fl ow in the helical path

(23; 36; 70) between the | oops of the helical spring (20; 35; 63) so as
to set the liquid in a strong whirling notion before being discharged
through the orifice (13), the helical spring (20; 35; 63) being

di sposed around the spindle element (1H- = 17, 32; 37; 64) and at its one
end being supported dj acent e or|f| 13) chara terized in that

t he hel i cal sprlfﬁ‘@f“( df?gaozg@ﬁ he&é,‘@ty at or ce on the

spi ndl e el enent (16, thespring of that nezzle mw@at Strongartﬂléi%ﬂ't%e spi ndl e
el ement (16, 17; 32;smdingsefithe side nozziesf wherebyat adetreased i§) t owards a stop
(14), the spi ndl sid preusury it (sifossible toRaintalh aGdiativey fercexi al |y
ful liquid spray or jet in the main direction for a longer
period of time. This can be utilized for example in a port-
able pistol-like fire extinguisher device, as shown for
example in Finnish patent application no. 924119, in
such a way that simultaneously with a forceful liquid jet
in the main direction through a central nozzle, a shield
of liquid fog is provided by means of the side nozzles,
whereby it is possible to approach ciose to a violent fire
developing intense heat. Such a manually manoeuvra-
ble device can without difficuity be constructed in such a-
way that the operating or liquid pressure can be varied
as desired during the extinguishing procedure.
By means of nozzles in accordance with the i inven-
tion a particularly favourable effect is achieved when
hydraulic accumulators according to Finnish patent
application no. 924752 (corresponding to WO-A-
94/06517) are used as a drive unit Such hydraulic
- accumulators have an outlet tube with wall apertures,
so that drive gas is mixed into the extinguishing liquid
after the gas pressure has decreased to a predetermi-
nable level. In the initial state according to Figure 3 a
- violently whirling liquid fog with small droplets and a
good penetration power is achieved. At the onset of the
state according to Figure 4 larger droplets with a good
capability for cooling hot surfaces and smouldering fires
is achieved. Thereatfter, with gradually decreasing drive
pressure and increasing amounts of intermixed gas, -
and gradual return to the state of Figure 2, a total flood-
ing with even smaller-droplets than during the initial
state of Figure 3 can be maintained for a long period of
time.

In fire fighting mstallatxons employing a liquid pump
as a drive unit, the nozzles in accordance with the
invention make it possible to vary the mode of liquid
spraying during the extinguishing procedure, by varying
the operating pressure of the liquid pump, or by arrang-
ing valves for throtlling the liquid flow and thereby
adjusting the pressure. The operating range of each
spray head can therefore be extended and one can
manage with fewer spray heads.
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novable in the direction of the essentially cylindrical passage in
accordance with forces acting thereon, the forces conprising the force
of the helical spring (20; 35; 63) and the pressure of the liquid. 2.
A nozzle according to claim1l, wherein_ the helical spring (20) at its
ot-her end bears agai nst a flange (1) of the spindle elenent (16, 17),
the flange (21) havi ng a diapeter s he di aneter of the

|1 er _than .
essentially cylindri cﬂ%ﬁh@@%ﬂ@“ﬂb‘?‘ﬁﬂq{ aip 6w Hftar passage -(22)
between the flange talnozzieB0 and side neazlessd1.has indhe Nkl y cylindrical
passage for cr gudzzieg3Oea spidiecpip 32 with an axialchanael 33er-annul ar

minating in a throttle 34. A helical spring 35 is disposed
around the spindie pin 32 to form a helical flow path 36
along and between the loops of the spring 35. The cen-
tral nozzle 30 produces in general a rather forceful
spray that creates a suction which brings along liquid
fog produced by the side nozzles 31. The side nozzles
31 can have a solid spindle pin 37 with a helical spring
35 disposed therearound to form a helical flow path 36.
The solid spindle pin 37 preferably has an expanded
head portion 38 in order to form an annular passage 39
between the head portion 38 and the surrounding wall
of the housing 1, for the same purpose as the conical
extension 26 in the embodiment of Figures 1 to 4. The
head portion 38 may be formed to block the branch
channel 5 in the position of Figure 8. _

Figures 6 and 7, and 8 and 9, show, like Figures 2
and 3, the situation at no or low liquid pressure and at a
high liquid pressure, respectively. Naturally, the situation
corresponding to Figure 4 will occur in use as well.

A spray head incorporating nozzles in accordance
with a further embodiment of the present invention is
shown in Figures 10 to 14. Side nozzles 6 of the spray
head are of the same kind as the side nozzles in Figures

. 1 to 4. The central nozzle 60 has a holder 61 screwed
into the lower end of the central channel 3 of the spray
head and includes a whirl chamber 62 at the nozzle ori-
fice. A helical spring 63 is at one end supported against
the conical surface of the whirl chamber 62 and at the
other end supported against an enlarged plunger-like
portion of a spindle 64 which is movable in the central
channel! 3, -said plunger-like portion forming approxi-
mately that half of the spindle 64 which is disposed
towards the inlet of the central channel 3. Between the
plunger-like portion of the spindle 64 and the wall of the
central channel 3 there is an annular passage 71.
Through the spindle 64 runs an axial channel 65 with a
throttie 66 at its inlet and branches 67 to the central
channel 3 at a position beyond the plunger-like portion
of the spindle 64. The narrower portion 69 of the spindie
64, around which the spring 63 is disposed, can be
solid. The loops of the spring 63 form a helical path 70
between the narrow portion 69 of the spindle 64 and the
cvlindrical portion of the holder 61 screwed into the end
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passage (2'2), whi ch pressure drop creates a force that acts in a

direction opposite to the direction of the force of the helical spring
(20). 3. A nozzle according to claim2, wherein the spindle el enent
(16, 17; 37) has a tapered extension (26 38) which forns an annul ar
passage (27; 39) with a surroundmé-houm ng (1). 4. A nozzle according
to claim3, wherein the t aper ed extension (26) is arranged to bl ock a
feed channel ( 5) otthegeptralihaanal habl e | i qui d pressure.

In the inactive state (as shown in Figure 10) the
spring 63 forces the spindle 64 to abutment against the
inlet of the central channel 3. A high pressure liquid
flowing therethrough causes such a pressure drop over
the throttle 66 and over the annular passage 71
between the plunger-like portion of the spindle 64 and
the wall of the central channel 3 that the spindie 64 is
driven to the bottom towards the central nozzle 60 (as
shown in Figure 11) with the solid narrow portion 69 of
the spindie 64, having a preferably conical end, in abut-
ment against the conical surface of the whirl chamber
62. The spring 63 is compressed and the helical path 70

. formed by the loops of the spring 63 is narrow and con-
tinues beyond the end of the spring 63 in a passage 72
formed between the end of the spindle 64 and the coni-
cal surface of the whirl chamber 62 which leads to the

nozzle orifice.
_ Apreterréd passage 72, which is not clearly visible

in Figure 11, is shown in Figures 12 and 13. The conical
end surface of the narrow portion 69 of the spindle 64 is
indicated by reference sign 73 and a number of prefera-
bly oblique grooves, for example two to four grooves, in

the conical surface 73 are indicated by reference sign

74. With the arrangement of Figure 12 the central noz-

-zle 60 thus produces a violently whirling liquid fog, in the

~ same manner as the side nozzles 6. The grooves 19 in

the embodiment of Figures 1 fo 4 are preferably

arranged in the same manner. if the grooves 74 are

~ omitted, the nozzle would be closed in the posmon of
Figure 11.

_ After the liquid pressure has decreased sufficiently,
the spindle 64 adopts a position substantially as in Fig-
ure 14. In this position the pressure drop over the annu-
lar passage 71, the throttle 66 and the helical path 70
balances the force of the spring 63. The helical path 70
is now wider as in Figure 4, and the branch channels 5
to the side 'nozzles 6 are essentially blocked by the
plunger-like portion of the spindle 64. Most of the liquid.
is now-discharged through the central nozzle 60 as-a
forceful concentrated spray.

An effective pressure fall in the state of Figure 14
can alternatively be brought about by means of the
annular passage 71 alone, that is with the throttle 66
blocked. The annular passage 71 would in that case be
widened and would permit a correspondingly freer con-

nection to the side nozzles 6 in Figure 14. o
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- 11 - 5. A nozzle according to claim2, wherein the nove- ' ment of
the spindle el ement (16, 17) against the force of the helical spring
(20) is limted by the con- i cal surface of a whirl chanber (12).

-9 -

- In general, the spray head of Figures 10 to 14 pro-
vides for a wide variation range with respect to droplet
sizes through the central nozzle 60, because the move-

" ment of the spring 63 is proportionally long with a corre-
spondingly wide variation in the cross section of the
helical path 70. Consequently, the operating range of
the central liquid jet is extended in the position of Figure
14. . .

Figure 15 shows a spray head with a number of
side nozzles of the same kind as the side nozzles in Fig-
ures 1 to 4. In place of the earlier described central noz-
Zle there is arranged a holder 100 for a release ampoule
101 which melts or breaks at a certain temperature. A
spindle 102 disposed in the central channel 3 of the
spray head is arranged to be forced by a helical spring
103 against the ampoule 101 with a force which aloneis |
not capable of breaking the ampoule 101, but which
after the ampoule 101 has melted or broken drives the
spindle 102 downwards from the position of Figure 15
and thereby opens liquid connections from the inlet 2 to
the side nozzles 6.

Tne spindie 102 has an axial channel 104 which
starts from the end at the inlet 2 and via branches 105
ends in an annular chamber 106 belween the wall of the
central channel 3 and the opposite end part 107 of the
spindle 102, said end part 107 being inserted into the
ampoule holder 100 in sealed relation thereto. Towards
the inlet end of the"spindle 102, the annular chamber
106 is bounded by a plunger portion 108 sealed in rela-

. tion to the wall of the central channel 3. The annular sur-
face 109 formed by the plunger 108 is equal {o that -
surface of the inlet end of the spindle 102 which is under
the influence of the liquid pressure acting in the inlet 2.
The liquid pressureé in the inlet 2 is thus balanced by the
annular surface 109. Therefore, the spray head can be

~ subjected to very high pressures in the inlet 2, including

- pressure shocks, without risk of breaking the ampoule
101. A spray head as shown in Figure 15 can be usedto
govern the activation of a plurality of other spray heads
according to any of Figures 1 to 14.
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6. A nozzle according to claim1, wherein the helical

spring (63) at

Its other end bears against a pIunger- _ i ke portion of the spindle

el enent (64) which in use is arranged in a channel (3) in a spray
head, and the - novenent of the spindle elenment (64) in the chan-

nel (3) Is in one end position limted B&'a stop at the inlet (2) of
t he spray head and i iClaims ot her end posi - tion limted by the housing
(61) adjacent the orifice, and conprising an annular passage (71)

bet ween t he pIu
t he surroundi ng mall

r-I I %%8 Of{’r Héra?%e éﬁé,ggsfgs 6ﬁ)el ng in

comuni cation wth the H‘ZQ(Z 61)..a spi '%ﬁﬂﬁﬁ‘ b 6he. 17;

2.

insertable into an essentially cyhndrlcal passage in
the housing (7; 61), and a helical spring (20; 35; 63)
arranged upstream of the orifice (13) of the nozzle
in such a manner that in use liquid is made to flow
in the helical path (23; 36; 70) between the loops of
the helical spring (20; 35; 63) so as to set the liquid
in a strong whirling motion before being discharged

through the orifice (13), .the helical spring (20; 35;

63) being disposed around the spindle element (16,
17; 32; 37; 64) and at its one end being supported

. adjacent the orifice (13); characterized in that the

helical spring (20; 35; 63) is adapted to exert a force

on the spindle element (16, 17; 32; 37; 64) tending

to bias the spindle element (16, 17; 32; 37; 64)
away from the orifice (13) towards a stop (14), the
spindie element (16, 17; 32; 37; 64) being axally
movable in the direction of the essentially cylindrical
passage in accordance with forces acting thereon,

. the forces comprising the force of the helical spring

(20; 35; 63) and the pressure of the fiquid.

A nozzle according to claim 1, wherein the helical
spring (20) at its other end bears against a flange
(21) of the spindle elenient (16, 17), the flange (21)
having a diameter smaller than the diameter of the
essentially cylindrical passage and defining an

- annular passage (22) between the flange (21) and

the wall of the essentially cylindrical passage for

* creating a liquid pressure drop over the annular

passage (22), which pressure drop creates a force
that acts in a direction opposite to the direction of
the force of the helical spring (20).

A nozzle according fo claim 2, wherein the spindle
element (16, 17; 37) has a tapered extension (26;
38) which forms an annular passage (27; 39) witha
surrounding housing (1)

A nozzle according to claim 3, wherein the tapered
extension (26) is arranged to block a feed channel
(5) at a predeterminable liquid pressure.

* c L M S *

a

This is the replacement shest

Date: 19 AUG 1998

and



Ll

7. A nozzle according to claim®6, wherein the nove- ment of the spindle

element (64) is in the other end position limted by the conical
surface of a whirl chanber (62). 8. A nozzle according to claim®6
wherein the spindle el ement (64) has an axial channel (65) which
beyond the plunger-like portion of the spilddte el e- ment (64), as

viewed in the directi oS.f Aonozdleacodrding to.cldim) 2, okherkin thermgveiead, is in
comuni cation with the méitt/dfané spintie eieMent Y16, 1D agdingtaRet he | oops of
the helical spring (63jrce of the helical spring.(20) is limited by the con-

ical surface of a whirl chamber (12).

6. A nozzle according to claim 1, wherein the helical
spring (63) at its other end bears against a plunger-
. like portion of the spindle element (64) which in use
is arranged in a channel (3) in a spray head, and the
movement of the spindle element (64) in the chan-
nel (3) is in one end position limited by a stop at the
" inlet (2) of the spray head and in the other end posi-
tion limited by the housing (61)-adjacent the orifice,
and comprising an annular passage (71) between
the plunger-like portion of the spindle element (64)
and the surrounding wall of the channel (3), the
passage (71) being in communication with the heli-
cal path (70).

7. A nozzle according to claim 6, wherein the move-
ment of the spindle element (64) is in the other end
position limited by the conical surface of a whirl
chamber (62).

8. A nozzle according to claim 6, wherein the spindle
element (64) has .an axial channel (65) which
beyond the plunger-like portion of the spindle ele-
ment (64), as viewed in the direction from the inlet
(2) of the spray head, is in communication with the
helical path (70) running between the loops of the
helical spring (63). '

" 9. A nozzle 'according to claim 8, wherein the axial
channel (65) has a throttled inlet (66).

10. A nozzle according to claim 1, wherein the spindle
element (16, 17; 32; 37; 64) contacts the conical
surface of a whirl chamber (12; 62) by means of an
end surface (18; 73) which has a plurality of oblique
grooves to provide a path between the abutting end
surface (18; 73) of the spindle element (16, 17;32;
37, 64) and conical surface of the whirl chamber
(12; 62).

11. A nozzle a,ccofding to claim 1, whereiri the spindle
element (16, 17; 64) by means of an end surface
(18; 73) sealingly engages against the conical sur-

- face of a whirl chamber (12; 62).
This is the replacement shest
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9. A nozzle according to claim8, wherein the axial channel (65) has a
throttled inlet (66). 10. A nozZl &:accordirg-to claim1, wherein the

spi ndl e el enment. (16, 17; 32; 37; 64) contacts the conical surface
of a whirl chanber (12; 62) by means of an end surface (18; 73) which
has a plurality of oblique grooves to provide a path between the
abutting end surface (18; 73) of the spindle elenent (16, 17: 32;

37, 64) and conical surface of the whirl yghanber (12; 62). ~

ABSTRACT

NOZZLE WITH HELICAL SPRING WHICH SETS LIQUID IN WHIRLING MOTION

The object of the invention is to provide a new
nozzle which in particular is suitable for use in such
spray heads for fire fighting which operate with a
high liquid pressure. Inside the orifice (13) of the
nozzle is arranged a helical spring (20) in such a
manner that the ligquid is brought to flow along a
helical path (23) between the loops of the spring,
whereat the liquid is set into a strong whirling
motion before leaving the orifice of the nozzle.

(Figure 3)
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11. A nozzle according to claim1, wherein the spindle el enent (16, 17;

64) by neans of an end surface (18 “738) ‘Seatingl y- engages agai nst the
coni cal sur- face of a whirl chanber (12; 62).
-1 -
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