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To prevent explosions {n gas conduits, water-
traps are usually employed. In this way the for-
mation of an explasive mixture in the gas supply
conduit s prevented in that the water-trap pre-
vents the penetration of alr or oxygen into the
gas supply conduit from the point of consump-
tlon, and on the other hand should such an ex-
plosive mixture exist in the supply conduit the
flame Is prevented from striking back in the con-
duit in that the stream of gas flowing through
the water-trap is subdivided Into discontinuous
bubbles, The disadvantage of the water-trap is
a considerable pressure loss, a picking-up of
water which must be llmited by complicated baf-
fle plates and the llke but which cannot be wholly
elimingted, large gas chambers which involve
large dimensions and thicknesses of metal for
the containers and thus involve considerable ex-
pense, the danger of freezing, and the necessity
for a constant supervision for checking and
maintaining the water content.

The object of the invention Is to provide ar-
rangements which afford the same security as
the water-traps but avoid the disadvantages
wholly or in part,

The invention is based on the known fact that
on lgniting & gas mixture at one point in a
closed condult there !s an increase of pressure
in the adjacent mixture which 15 not yet {gnited,
{. e. the flame front is preceded by a pressure
wave in the gas which {s not burning. This pre-
ceding pressure Is utilised in accordance with
the invention to urge & medium (a solld body
such as a valve, a liquid or a gas) into the gas
conduit at a safety device disposed at some dis-
tance from the point of ignition. In this way
the flame s prevented from penetrating Into that
part of the gas conduit which is to be protected,
provided that the time difference between the
incidence of the pressure wave and the incidence
of the flame at the safety device is greater than
the time necessary for the complete closure of
the gas conduit and if in addition the reopening
of the gas conduit is prevented before the flame
s extinguished,

With many gases and gas mixtures, the normal
condult from the polnt of consumption to the
safety device Is sufficlent {n respect of length,
cross section, walls, structural material and con-
tour, in order to ensure the above-mentloned
adequate time difference. When this is not the
case the necessary time difference must be pro-
duced by separate means in a part of the con-
duit or throughout the conduit. A known means
for effecting the delay in the propagation of the
flame conslsts for example of a reduction In the
cross-section of the conduit over & llmited length
whereby the speed of the gas mixture flowing in
the opposite directlon to the direction of propa-

" gatlon of the flame Is increased, a subdivision of
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the gas stream and of the heat transfer in ves-
sels which are filled with a porous material,
metal chips, glass wool or the like, a cooling of
the conduit, a sudden enlargement In cross sec-
tion, and in some circumstances an elongation of
the path by incorporating a helix or the like,

If this retardation conduit independent of the
actual safety device does not afford a sufficlent
time difference between pressure wave and flame,
then the t!me which elapses from the Incldence
of the flame at the beginning of the safety de-
vice up to the incldence of the flame at the inlet
of the conduit which s to be protected can be
increased by causing the flame to traverse a
circuitous path incorporated In the safety device.
To utilise the preceding presstire wave in its en-
tirety for closing the conduit which is to be pro-
tected, the escape of the pressure In this circutt-
ous path is best prevented by a non-return valve,

Figs. 1 to 3 of the accompanying drawings
show diagrammatically the fundamental prin-
ciple of the arrangements according to the in-
vention,

According to figure 1, the gas (acetylene, coal-
gas or the llke} passes from the source | into the
supply conduit 2 and to the safety device 3 and
from thence through the delivery conduit 4 to
the point of consumption § (welding burner, cut-
ting burner, hardening plant, gas fired system or
the llke). If there s striking back from the
point of consumption §, the flame s arrested by
the safety device which 1s prevented from re-
opening.

In Fig, 2 the condult 4 {s constructed as a flame
retarding conduit,

In Fig. 3 a flame retarding circuttout path T, 8
is incorporated in the safety device, a device 8
for preventing loss of pressure being provided
at that end of the circultous path which 1s ad-
Jacent the consuming device. At the same time
the conduit 4 may also be constructed as a flame
retarding device,

An example of a flame retarding device 8 or T,
i1s shown in flgures 2a to 2c. Thus for example in
flgeure 2a & body which fully fills the conduit but
is permeable is incorporated in the condult 4.
This body conslsts for example of g core 8a, about
which two very thin strips 6b and 6¢ are wound
spirally. These strips bear against the core 6a
on the inside and against the Inner wall of the
conduit 4 on the outside. One strip 65 i3 smooth.
The strip 6c Is broader than the strip 6b and is
provided with straight or curvilinear openings
Ge or 6/ (flg. 2b) extending substantially over its
entire width, As these openhings 6e and 6f are
longer than the strip §b is wide, they project
beyond the edges of the strip 6b on both sides
when the strips are colled, and thus form a nar-
row passage for the gas. The very fine passages
for the gas in the body formed from the strips
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60 and B¢ considerably retard or entirely prevent
the propagation of the flame.

According to Figure 2¢, the two strips 6b and
6c could be replaced by a slngle strip 6g, one
side of which is plain and the other side of which
is provided with projections, ribs or the like 6Ak.
These projections then lie against the smooth
side of the strip 6b when the latter is coiled.
The fine passages for the gas then lle between
these projections, which can be of any desired
configuration.

For the sake of clarity, the scale has been very
much enlarged in the representations of this de<
vice. In practice the gas passages formed by
the openings 8e and 67 or the projections 6k have
a cross section of only a few hundredths of a
square mm.

Figs. 4 to T show by way of example & safety
device in which a solid body, namely a valve 9
prevents the propagation of the fiame and a di-
aphragm valve 10 prevents the penetration of
oxygen,

During operation the gas supplied at a pressure
m flows through an opening In the tap Il into
the chamber beneath the difaphragm 10, lifts
It dand passes into the conduit 12, urges the valve
9 agatnst Its upper seating and then flows through
the openings 13 in this valve into the conduilt 14
which leads to the point of consumption.

The chamber above the diaphragm 10 is con-
nected with the conduit 12 by way of conduit (8.
During the flow of the gas the ejector mounted
on the condult 15 gives rise to a reduced pressure
in comparison with the supply pressure m, so0
that the dlaphragm 10 is constantly maintained
In the raised position.

In order that the valve 9 should close as
quickly as possible, it 13 made particularly Heght
and with a particularly short stroke and is ¢on-
nected direetly to the delivery pipe without any
enlargement in cross section of this delivery pipe.
The valve plate is arranged at right-angles to
the direction of flow and 15 provided with gas
passages Which extend obliquely upwardly. ‘The
incldent pressure wave preceding the flame is
thus utilised fully for the rapid closing of the
valve plate so0 that a flame which is only slightly
retarded relatively to the pressure wave endoun-
ters a closed valve.

The reopening of the valve 9 Is prevented by
means of a retaining device disposed beneath the
valve, This retaining device 13 so arranged that
it does not prevent the free movement of the
valve between its upper and lower seatings but
first operates when the packing 16 1s compressed
gomewhat. This packing must he very elastic in
order that the valve plate should be held even
with a pressure wave of small intensity. It suit-
ably consists of 8 moss rubber with an Impervi-
ous rubber layer on the outside,

The retalning device has two resillent clamp-
ing jaws IT which are urged together by means
of the spring 18 and are held at a minimum
separation by means of the tube 19. When the
valve plate Is urged against the rubber seating
the points of the clamping jaws engage the
grooves 20 on the stem of the valve.

The retaining device 1s released manually by
turning the shaft 21, which is mounted in a
gtufing box. On releasing the shaft, the trip
member on this shaft 1s restored to the position
shown by spring means,

Fig. b shows a construetibn with an aukiliary
flatne retardation by méans of a elrcuitous path.
The valve plate 1s secured to a spring dlaphragm
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22 and a cirecultous path with a ball valve 23
and a coil 24 Is arranged between the delivery
pipe and the valve opening. If, In the rest posi-
tion, the valve plate lles on Its seating and is
ralsed by the gas pressure, then the actlon of the
pressure wave preceding the flame assists the
spring actlon of the diaphragm and rapidly
closes the valve. The ball valve 23, which could
be replaced by a spring loaded plate valve, pre-
vents the pressure wave from being dissipated.

Instetid of the coil 28 (Fig. 5) extending the
path of the flameé, the arrangement according to
Figure 6 incorporates a cartridee 25 filled with
a permeable medium which at the same time re-
dudes the dissipation of pressure and retards the
flame., Both effects ate assisted by the provision
of the flow-obstructing device 26, at which the
dirgction of flow 1s thanged. Such an obstruc-
tion to flow can be provided in the embodiment
according to Figure 5 in pitce of the valve 23.

Instead of the bellows-like diaphragms shown
in Figures 5 to 6, flat diaphragms could be em-
ployed.

The valve 9 does fot prevent the penetration
of oxygen In all cases which arise, because with
bpproximhte equality of the pressure In the oxy-
gen and In the working gas, the valve assumes
a condition of unstable egullibriurh in which
there is & chattering of the valve plate so that
oxygen can Penetrate back into thé supply pipe.

In order to prevent the penetration of oxygeh
even when the valve Is I a state of umstable
equilibrium, a non-return vatve loaded by its own
weleht or by some other force rust be incorpo-
rated. If the supply pressure m I1s not suffclent
to lift such a loaded valve or if the considerable
pressuire drop which arises on opening the valve
is an impedance, then the riecessary lifting force
13 preferably supplied by a diaphragm. Such an
arrangemerit {s showti In Figtire 4.

If oxyeen passeés in the direction of the broken
line arrow into the tonduit (5, then the dia-
phragm 18 is lowered and the diaphragm valve
15 closed when a pre8sure p: is feached above the
dlaphragm. Dué to the loddihg by the weight
21 1;he pressute Po ls appreciably below the pres-
sure pi. Even if thé diaphlragm chatters when
In a condition of uristable eguilibrium, the pas-
sage of oxygen fhto the supply chamber i not
possible because the low pressure dxygen canndt
penetrate Into the supply ehamber which 1s sub-
Jected to a higher pressiire.

The dlaphragm cannot be darhaged because
the flame and also the Pressure of the ekplosion
Is trapped by the valve 8.

This safety devide satisfiés all réquirements
provlded that the diaphragm 10 is &as-tight and
the diaphragm valve seating also Zives & feilable
closure. If, on the other hand, the disphtagm
leaks, for example due to agelitg of the fraterial
constituting the dfaphragm, or if foredgn boties
becomne deposited betwéen the dtaphragmh and the
diaphraem seatlifig, then when oxygeh pasées back
In the eonduit 12 there Wil be a further passage
qf oxyegen Into the supply ¢hamber as soon as the
préssure of the oxygeh 1% highef than the supply
pressure i 1h 28, This condition will bot be
apparent to the attendant.

To avold thiz dangerous edndition, which ean
be elithinated enly in part (hamely in respect of
ageing only} by using a metal bellows instead
of a diaphragi 10, the fon-return valve 28 lead-
ing to the surrounding atmoiphere and shewn in
datted Hmeg in Pigure 4 can be ttcorporated, the
spring belng so adjusted that the valve opens at
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al a pressure p2 which i3 slightly above the pres-
sure  and considerably below the pressure pr.
In this way the pressure of the oxygen can never
reach the magnltude of the supply pressure and
thus even In the case of leaks no oxygen can
pass to the supply chamber.

The operation of the device presupposes & con-
stant pressure p1. Where such a constant pres-
sure is not present a valve must be employed the
opening of which |s not determined by the pres-
sure p but by the difference in the pressures
m and pa.

An example is shown in the valve represented
in Figure T which is controlled by pressure differ-
ence. The chamber 31 beneath the diaphragm 32
is connected by way of the pipe 30 with the cham-
ber beneath the diaphragm 10 and the chamber
ahove the diaphragm 32 is connected by the pipe
33 with the chamber above the diaphragm (0.
The diaphragm 32 is loaded by the weight 34
which is provided at its base with a number of
grooves 35. The welght 18 so chosen that there is
a condition of equilibrium at the diaphragm when
the pressure pz above the diaphragm is somewhat
greater than P2 and Is substantially less than .
Consequently any oxygen travelling back in the
conduit escapes into the surrounding atmosphere
through the opening 36 when the pressure ps is
exceeded,

If in special cases and in contradistinction to
the assumption hitherto made, the operating gas
is at a pressure sufficlent for opening a simple
non-return valve subjected to a considerable load
and if the resultant pressure loss is tolerated, then
the diaphragm valve |0 shown in Figs. 4 and 7
can be replaced by a simple plate valve or by
means of a teat valve 37 according to Pig. 8.

In order to prevent the passage of oXygen even
wlth leaks in such a valve, according to the inven-
tion the non-return valve 29 which leads to the
surrounding aitmosphere and is indicated in
dotted lines iIs incorporated, or if the supply pres-
sure varles, a valve according to Fig. T which is
controlled by means of the pressure difference
is provided and the connections therefor are in-
dicated at 30 and 33 In Fig. 8.

The arrangement of a non-return valve lead-
ing to the outer atmosphere is certainly known
but in this known arrangement the oxygen cre-
ates an excess pressure in the space between the
tap at the point of consumption and the inlet
valve corresponding to the valve 8, with the re-
sult that this valve 8 is closed and the non-return
valve leading to the surrounding atmosphere 1s
opened. This excess pressure must be greater
than the working pressure opening the inlet valve
and thus the passage of the oxygen is not pre-
vented during the condition of unstable equilib-
rium at the inlet valve,

In the embodiments according to Figs. 9 to 12,
the passage of oxygen is not prevented by a sep-
arate mechanical device but by providing a liquid
seal at the valve which prevents striking back.
The device for holding the valve In the closed
position then becomes superfluous. The equive-
lent water column of the llquid seal need only be
small as the water or other liquid is to serve sub-
stantially only as a seal preventing the passage of
oxygen, The pressure loss and the amount of
water carrled along by the gas stream are there-
fore very small in comparison with the usual
water-traps.

In the embodiment according to Fig. 9 the
llquid stands at the same level In the gas supply
tube 39, In the extenslon of the tube 40 leading

10

15

20

25

30

35

40

45

b0

65

60

66

70

76

3

to the point of consumption and in the gas space
41 during the rest condition., On opening the
closure device or tap at the point of consumption
the gas flowing into the supply pipe 39 urges the
liquid beneath the rising valve plate 42 into the
space beneath the apertured distributor 43 and
the gas then flows through the llquid seal and
heneath the raised ball 44 into the tube 40, If
the flame strikes back the ball 44, which can be
replaced hy a device Impeding the flow accord-
ing to Fig. 6, prevents the leading pressure wave
from passing into the space 41 so that the full
pressure acts on the water above the valve plate
42 or on this plate itself and forces It against its
seating, A valve holding device 1s not necessary
because if there should be any rebound, only
water free from gas would penetrate into the sup-
Ply pipe. When the device is acting to prevent
rearward passage of oxyzen, the valve plate 42
prevents the water content from running into the
supply pipe.

Fig. 10 shows a construction similar to that of
Fig. 8 but provided with the bellows 45 and the
cireultous path 46. If with the safety device ac-
cording to Fig, 9 a circuitous path were provided,
there would be the danger that if the valve plate
did not fit completely tightly against the delivery
pire 40 the water would be displaced into the
delivery pipe 40 from the space 4{ due to the in-
creased pressure In this space due to the resist-
ance to flow through the coil constituting the
cireuitous path. The flame could then pass di-
rectly from the conduit 40 through the gas bub-
bles rising In the water above the plate 42 and
into the conduit 39. This danger is avolded by
the incorporation by the bellows 45 which perma-
nently closes the lower end of the delivery pine 40,

In the embodiment according to Fig. 11 the
spring diaphragm 47 carries a plate 48, the pe-
ripheral edee of which extends round the valve
plate 49. During normal operation this valve
plate s raised by the gas stream until it is ar-
rested by the pin 50, so that there Is a water
cushion between the plate 48 and the valve plate
48. 1If striking back ocurs, the disc 49 is de-
Pressed and sinultaneously surrounded by an an-
nular jet of water so that it is Impossible even
during the downward movement of the valve
plate for a flame which has already passed
through the water seal to penetrate to the
supply conduit 5I. To prevent gas from en-
tering the plate 48 while gas is flowing
through the valve, the lower edgzes of the valve
plate and of the plate 48 are cut off obliquely.
For the sake of security a hole may be provided
at the top of the plate 48 so that any individual
gas bubbles which enter In spite of the oblique
edges can escape from the plate 48.

In the constructions according to Figs. 9 to 11
there exlsts the possibility of llquid belng car-
ried along by the gas as the gas bubbles through,
although due to the small depth of llquid the
gmount which 1s carrled along is rot considera-

le.

Fig. 12 shows a construction in which the pre-
vention of the passage of oxyzZen Is also effected
by & sealing liquid but the posstbility of liquid
being carried along by the ges stream during the
normal operation 4s eliminated. The arrange-
ment and mode of operation is similar to that of
Figs. 9 and 10 but the space which in Fig. 9 15
indicated by 4! is divided by a partitlon 52 into
two chambers 53 and 54 which communicate with
one another above and below the partition.
When #as is passing through, the liquid is dis-
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plaged tnto the chember 63 sov that the eondi-
tton shown in Pleg. 1Z {8 obdained. The gas thus
flows in the dry condition tlhiroush the safety
device to the point of comsunmmption. The differ-
ence in level of the Hgnid th tlsx chamberg 53 and
54 corresponds to the resistancd to fiow om the
path of the gas through the chamber 64, To pre-
vent the lguid fromn overfowing at the top of
the chamber 58 evenm with fhe maXinmim pdssmge
of gry, a ball 6§ fluating on the surface of the
ligid is provided in thie chiamber #. It closes
the vnper outlet of the chamber at the nraximum
lfquid level. When an explosion gceurs the valve
plate 58 which is secured to a spring disphragm
15 clesed, and in the meantime witer Alows from
the chamber 52 up to the level of the valve plate
so that the flame cantiot penetrate to the con-
duit 51. The digplacerrert of water intc the
conduit %7 due to the penétratien of oxygen is
prevented by means of the ball float 68. In place
of this ball, a valve plate according to ¥Fig. 10
can be provided or eircuitous path with coils or
devices Impeding the flow in aecordfince with
Figs. 5 and 6 could be Incorporated.

Figs. 13 to 24 show examples of safety devicas
in which the propagation of the flaime is pre-
vented by a lquid column which extends tritp the
supply pipe and the pnassage of oxygen is pre-
vented by a llquid trap.

In the examples according to Figs. 13 to 20 .

the passage of the gas through the Ngwid dur-
ing normal operation is dvoided. The disadvan-
tages of the gas passing through the liquid have
previously been mentioned. These safety devices
are constructed as closed pipes having two com-
municating limbs and In one limb the gas sup-
ply pipe is connected at a point immediately
below the water level In the rest condition, and
the conduit leading to the point of consumption
extends into the other limb at the top. If neces-
sary, further arrangements could be previded in
the path of flow of the gas within the device in
order to retard the equalisation of prezsute and
the propapgation ©¢f the fiame. Such arrange-
ments may comprise a coil, wire gauze, porous
bodies, valves or the like.

In PFigs. 13 to 15, the safety device gccording
to the invention is constructed fundamentally
as & closed tube 80, In one limb 61 of which the
gas supply pipe 62 terminates immediately ke-
low the water level 83, and the pipe 66 leading
to the point of consumption projects frem the
top into the other limb B4,

In the rest position the gas suvpply pipe 82
is closed by the water content of the safefy de-
vice. In normal operation the gas flows through
the supply pipe 62 and depresses the waler level
in the limb 61 of the tube 88, Tiie water level
in the limb 64 of the tube 88 rises corresponding-
ly, without however reaching the opening of the
pipe €5. The gas thus flows from the pipe §2
in the éirection of the arrow (Fig. 14) to tile pipe
65 and through the latter to the point of con-
sumption. If the flame should strike back, then
as shown In Fig. 16, the pressure preceding the
flame operates directly on the ralsed water surface
in the limb 84 of the tube 60 ang depresses it,
as due to the projection of the pipe 85 into the
limb 64, the spreading of the pressure to the con-
duit 82 is retarded. The water level in the limb
61 of the tube 60 {5 thersfore ratsed and thus the
gns supply pipe G2 is closed. The flaine which
then arrives can tonsequently not pass to the
gas gupply pire 92. Inside the safety device, de-
vices of the kind already mentioned may be pro-
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vided in the path of Bow of the gas as shown in
Fig. 16 for further retarding the spread of the
pressure to the water in the limb &1 or for retard-
ing the propagation of the flame along the same
rath. The device may for example be consti-
tuted by a coil 86, as indicated in Fig. 186.

In the embodiment according to Fig. 17 the gas
supply conduit 62 enters the closed Jacket Tl
below the water level in the rest condition, Pro-
vided in the jacket Tl is & tube T2 which is open
top and bottom and inte which the econduit &5
which leads to the point of eonsumption projects
from the top.

In the embodiment according to Fig. 18 the
tube T4 which is open at the bottom 1s surrounded
by the jackst 13 only up to about the level of the
gas inlet dgnd the jacket 73 is connected with
the upper end of the tube T4 by means of a pipe
18, if desired, with a device for impeding the flow
or with other retarding deviees, e. g. a coil T8.
The conduit €5 leading to the point of consump-
tion extends into the upper end of the tube 14,

Fig. 18 shows another embodiment of the gas
sunply conduit 62. To ensure with complete cer-
tainly that {he gas supply pipe 62 is closed by the
water column which is urged suddeniy in the limb
61 of the device when the flame strikes back, a
deflector device 80 may be provided in the safety
device in association with the gas supply pine
62 in the form of a prejection, a downwardly
sloping deflecting plate or the like. This deflec-
tor ensures that & part of the water column whnich
is suddenly urged upwardly is deflected inte the
gas supply conduit 62 and closes 1t.

To prevent the gas supply conduit B2 being
opened by the falling water column in the limb
61 before the flame is extinguished, the supply
conduit 62 can be in the form of a water trap 81
in front of its entry into the safety device and
the water seal formed by the initial upward move-
ment of the water in the safety device remains
in this trap 81 until the gas stream agiin fiows
through the safety device o the point of con-
sumption.

To prevent excessive displacement of water into
the conduit 82 if striking back occurs, irrespee-
tive of whether & water-trap 8t is provided in
the conduit 62 or not, a vaive opening only in the
direction of normal flow, e. g. & fAoating rubber
ball 11 is provided in the conduit §2. The valve
seating 18 is arranged above the rubber ball 17
and arringed below it is a retaining device, e, g.
a grid 79, which prevents the rubber ball from
being urged into the safety device during the nor-
mal operation. This rubber ball also serves to
prevent water from fiowing into the supply pipe if
oxygen is passing back through the device.

If the tap at the polnt of consumption is sud-
denly opened or if the gas cohsumption is uni-
form but unusually large, there is the danger that
the water in the limb adjscent the delivery pipe
will rise to the level of the delivery pipe and wil
Be carried along by the gas. To prevent this a
bzll 82 floating on the surface of the water Is
provided, which when the water level rises en-
couhters the seating 83 and prevents the water
level from rising fuither. At the same time this
ensurey that the water level on the gas inlet side
always remalns immediately below the et so
that if there is atriking back, the water has c¢nly
to be ralsed a little In order to cloge the supply
pipe quickly. Water escaping past the rubber
valve flows through & small aperture 84 back into
the inlét limb.,

To avoid defective operation due to leaks at
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the rubber ball valve, this valve can be replaced
by & metal bellows which during normal opera-
tlon dllates under the action of the water which
is forced Into 1t and contracts when there Is
striking back so that the water 1s forced out of
the delivery limb Into the Inlet 1imb.

Fig. 20 shows a safety device of the same na-
ture as Figs. 13 to 15 but with the gas supply pipe
Introduced through the top and with an auxil-
iary float device which permits gas to be drawn
off at the point of consumption only when there
1s sufclent water in the safety device.

The gas supply pipe 82 is provided at its lower
end with a valve seatlng opposité a valve seating
between the limb 81 and the tube 60. In the nor-
mal operation the gas depresses the hall float &7
and passes through the limb 8i, the opened valve
88 and the opened velve 69 to the delivery pipe
65. Valve 68 Is loaded by a light spring and Is
Intended to prevent the pressure wave from pass-
ing directly into the Imb 6{. The valve 69 Is
also closed in the rest position. It is opened by
a float 10 provided in the limb 64 when the float
is ralsed by the water rising In this limb during
the normal operation. If striking back occurs
the water and the float In the limb 64 are de-
pressed and the ball 67 is urged ageinst the upper
valve seating by a jet of water. Any gas pene-
trating through leaks at the ball valve passes only
in individual bubbles through the 1imb 64 in the
upward direction so that the flame cannot strike
back through the Umb B4. If necessary a dis-
tributor 94 provided with a numher of apertures
can be provided,

In the examples according to Figs. 21 to 24, In
order to lncrease the rellability, the passage of
the gas through water Is retained as In existing
water traps but the depth of water can be made
less than In the known arrangements because
only an additlonal safeguarding 1s sought. Con-
sequently the loss of pressure and the amount of
water carried along by the gas stream are main-
tained very small.

In the embodiments according to Figs. 21 and
22 a funnel-shaped member 86 Is arranged above
the water space 86 corresponding to one limb of
the communicating tube. This funnel, together
with the corresponding cover of the device, forms

the lnner contlnuation of the delivery pipe 66 -

down to the water level in the annular space
which 1s fllled with water free from egas. It Is
Important that the cross section is kept as small
as possible In order to avold a reduction In the
magnitude of the pressure wave.

In the emhodiment according to Fig. 21 the
gas supply pipe 82 which 1s attached to the bot-
tom of the contalner 15 provided with gas outlet
openiags 871 at 1ts lower end. Arranged above
these openings is an obstruction 85 which pre-
vents excesslve passage of water into the conduit
62. Further, the supply pipe 62 carries a dis-
tributor plate 69 below the level of the water in
the rest condition. This distributor extends up
to the partition 90. The base member 91 Is at-
tached to the bottom of the partition 90.

In the embodiment according to Plg. 22 the sup-
ply conduit 62 1s constructed inside the apparatus
to constitute a gas distributor 92 abhove which an
obstruction 88 is provided In the conduit §2. The
supply pipe 82 is open at the bottom and the
partition 90 Is connected thereto by means of
the base member 91 so as to prevent upward
displacement of the water which 1s subjected to
pressure and 1s not traversed by gas. Communi-
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cation 13 afforded by a few openings 83 In the
partition 80,

Whetreas In the examples of Figs. 21 to 22, the
pressure wave Is caused to operate on an external
annular surface, in the examples of Figs. 23 and
24 1t is applied to water In a separatc receptacle.
The water receptacle is provided with a contain-
er which 1s filled with water free from gas and
has only a small gas space and communicates
with the wafer contalner by means of a small
aperture in the water space. The conduilt lead-
Ing to the point of consumption extends into the
container at right-angles to the water surface,
The weater for forming the liquid sea! 1s derlved
from this container. The container is In com-
munication with the gas space cf the safety de-
vice only by way of a small openlng, e. g. an an-
nular slot.

In the embodiment according to Fig. 23, the gas
passes out of the supply pipe 62 at 95 Into the
water and 1f desired through a distributor 97 into
the gas space. From there 1t passes through the
pipe 85 to the point of consumption. A pipe 99
hranches from the gas supply pipe 62 at 98 and
projects farther into the water than the gas sup-
prly pipe. The pipe 89 iz surrounded by a sep-
arate vessel 100, The water In this vessel is In
communication with the water in the maln con-
tainer, for example by way of a smeall hole, (01
In the dividing wall. When striking back occurs,
the pressure which 1s applled through the pipe
&5 operates In the first place on the water in the
vessel 100, This water 1s not permeated by gas
bubbles and thus s not eompressible Conse-
quently water Is forced immediately through the
pipe 89 to the point 88 =0 that a water seal Is
formed there. At the top the container 100 has
& small openlng {(n the form of an anpular gap.
Here the pressure wave precedlng the flame 1s
propagated at a reduced rate Into the gas space
ond then forces the gas Impregnated water
through the opening 8% into the tube 62 up to
the point 99. Here In the meantime the seal with
water free from gas has been produced so that
the flame cannot travel further. The reduced
spread of the pressure occasioned by the annu-
lar gap can also be obtalned by incorporating &
one-way valve,

A retardation of the penetration of the gas
laden water to 98 can be obtalned by Increasing
the length of the gas supply pipe between 98 and
95 e. £. by Incorporating a coll.

In the embodiment according to Fig. 24, dls-
tributor arms 102 Into which the gas flows at
183 are attached to the gas supply pipe 82. The
vpper sldes of these distributor arms are provided
with apertures through which the gas emerges
into the water. Below 103 the gas supply pibe
bas a tubular extenston 104 which is open at the
bottom. The pressure wave urges water free from
gas from the container 108 through the tubular
extension 104 and past the openings 103 up to
the obstructing device 106 so that a water seal
1s obtained at 107,

Here also the penetration of gas-laden water
to the point 107 can be retarded by lengthening
the path from 187 to 103 or from 103 to the gas
cutlet apertures, e. g. by Incorporating e ecil.

Whereas In all the examples of Figs 13 to 24
a communicating liquid seal is utilised. the con-
struction according to Fig. 25 shows a single liq-
uid seal.

The compressible vessel 121 which is filled with
liquid and which can consist of a resilient dia-
phragm 122 with an end plate 108, or a rubber
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ball or a cylinder and piston or the like, is com-
pressed by the pressure wave travelllng through
the conduit 65 from the point of consumption In
advance of the flame when striking back occurs.
The conduit 110 is closed by the valve 111 so that
the entire pressure is utllised for compressing the
vessel 121, Due to the pressure, the balls 112 and
113 are urged against their seats (14 and (15 and
the liquid fiils the space between these two seats.
The flame subsequently arriving through the con-
duit 1t0 can thus no longer pass into the con-
duit 62. When the pressure Is released the
spring diaphragm expands again and draws in
the sealing lguid again so that the safety device
18 again ready for operaticn because the balls 112
and (13 also revert to the rest position. The ball
111 is a light ball which is ralsed and held up by
the working pressure applied through the con-
duit §2.

Fle. 26 shows a modification of the construc-
tlon according to Fig. 25, by which the penetra-
tion of oxyeen is prevented. The mode of opera-
tlon of the floating kall 81 is the same as In the
embodiment according to Flg. 20. In the rest
condition the ball bears agalnst the upper seat-
ing. It Is depressed by the flowing gas and the
water passes into the bellows 122 which expands
accordingly. This expansion of the bellows is
eocasioned by the difference between the pres-
sure operating at the upper opening 125 and the
reduced pressure at the lower surface of the bel-
lows due to the ejector 109. A noezle can be in-
corporated in the opening 125 In order to pro-
duce a Jet of watber extinguishing the flame im-
mediately striking back occurs.

In ovder te prevens the ball from belng thrown
upwardly when striking back occurs and also to
prevent loss of water if the tap at the point of
consumption is epened suddenly, deflector plates
115 are provided which at the same time con-
stifute sn arrangement impeding flow.

Instead of employing a liquid, the contalner
121 could he filled with a gas which either has &
flame extingulshing action or, if it is itself in-
flammable, produces a non-lnflammable mixture
with the mixture already present in the conduit.

Finally it Is possible, as shown in Fig, 27, to
provide s separate cylinder 116 fllled with com-
pressed gas, the closure member 117 of which is
opented by the pressure wave by means of lever
128 through the intermediary of a cylinder 118
and piston | 1§ for example.

In the arrangemenis according to Figs. 25 and
27 u device for preventing the passage of oXygen
should be incorporated between the device shown
for preventing striking back and the source of
supply. This further safety device may be in ac-
cordance with Fig, 4 or can be constructed In
accordance with the principles of Flgs, 13 to 20.

Moreover the devices according to Figs. 13 to 20
ecould be used separately for preventing the pene-
tratlon of oXygen in conjunction with any desired
devices for preventing striking back.

In the liquid filled safety devices as described
in which the gas does not flow through the Mquid
during the normal operation, it Is advantageous
to ufilise in place of water a liguid which is not
volatile or which evaporates only with difficulty,
a. g glycerina, In view of the small dimensions
the question of cost is of lttle Importance in
comparlson with the reduced attentlon which is
required.

The Invention can be applied for all purposes
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in which there Is the risk of an explosion, e, g.
in autogenous welding, cutting and hardening
plant, gas firing equipment plant producing
lighting gas, oll and gas machines and so on.

A modification of the construction of Flg, 4 is
shown In Fig, 28.

The working ges entering the space 132
through the gas supply plpe 131 lifts the valve
plate 134 from the seating 13§. The valve plate
134 is loaded by the weight 13% and constitutes
the bottom of the bellows 133, The gas can thus
gass through the opening {35 In the disc 134 into
the space 137 and through the conduit 138 to the
point of consumption,

When oxygen passes back the disc 134 closes.

When striking hack occurs the valve plate (34
1s urged downwardly very rapidly because the
welght 139, the tenslon In the bellows and the
pressure wave gperate In the same sense. The
valve thus not only prevents the passage of oxy-
gen but also prevents striking back.

To protect the bellows agalnst the high pres-
sure arising when striklng back occurs, a non-
return valve (40 can he Incorporated in the con-
duit 138. This valve may be connected rigidly
or leosely with the plate (34 or It may be an in-
dependent valve, The valve 134 or the valve (40,
or both may be provided with an arresting de-
vice,

Instead of employing a bellows, use can be
made of an apertured flat diaphragm which may
be subjected to prellminary tenslon.

The connection with the diaphraem valve con-
trolled by the pressure difference can be effected
through the conduits 33 and 30.

Fig. 29 shows a construction similar to that
{llustrated in Flg. 28 in which & special spring is
used Instead of the rubber which may be burnt.
The perforated valve-cone 141 i$ fixed to a heavy
spring plate 142, loaded by a welght 139, at the
edge of which plate a toothed rimn 143 15 provided.
Durlng nofmel operation the spring plate 142 1s
not bent but on admission of gas by way of the
supply pipe 131 the spring 133 15 stretched ohly
and the gas passes, by way of the opening in the
valve-cone tdi, into the discharge ptpe 138, If
oxygen flows back in the direction indicated hy
the arrow shown in dotted lines, the valve 81
i1s closed. If striking back occurs, however, the
plate 142 is hent to such an extent that the tooth
144 of the holding device engages In the teeth of
the toothed rim 143,

Agcording to Fig. 30 g heavy spring is arranged
between the plate 143 fiked to the valve rod 156
and the valve-cone (51 which spring firmly
pressas the pin 184, fixed in the valve-cone 151,
against the lower surface of the slot 155 pravided
in the rod 15§, During normal operaiion the
valve-cone {51 and the bellows 152 form s unlt.
I striking back occurs, however, the spring 153
is compressed so that the tooth (44 of the holding
device engages the teeth of the toothed rim 143.
le.e transfer of the leading pressure into the
coil 24 may be prevented by a valve 23, If neces-
sary, this coll 24 may speclally be formed as a
retarding coil. Instead of the bellows (52 a flat
disc diaphragm may be used which is protected
by a refractory substance against the flame.

Due to the arrangement of the holding device,
the constructions shown in Figs, 29 and 30 in no
way prevent the free play of the valve during the
normal operation,
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