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To all whom it may concern: "

Great Britain and Ireland, and residing at

5 34 Porchester Terrace, in the county of Lon-'

don, England, have invented® certain new

and - useful .- Improvements ~Relating to’

Means for Preventing the Backward Propa-

=)
10 Ing
lowing is a specification. - - -
. This invention relates to a'device for pre-
venting the backward propagation” of &
flame “along a ‘conduit conveying ' a com-

15 bustible gas mixed with a supporter of com-

bustions % !

" In such devices'as have alréady been pro-
posed; the: flame is ‘spread into a thin layer-
in an ‘annular passage between two cylin--

20 drical surfaces forming a part, of the con-
duit,-and of ;
Jatter. : Tn order that'such a device shall ‘be
effective it -has been' found ' necessary - to
spread the flame into an éxcéedingly thin

25 layer, with the result that such a -device

offers considerable ‘resistance to. the flow of

¢ the- gaseous

mixtureunder normal condi-
tions. o 7 ERPACIE TR B S ‘

The object of ‘the present_invention is to~

©{ter to one of larger perimeter. In order,
‘however, to prevent the backward propaga- .
tion of a flame along the conduit, that is in

30 overcome the above disadvantage.

This - invention: consists in' a' device in-

swhich the backward propagation of a flame

along a conduit is prevented by spreading’
the flame radially in‘a passage-of substan-

35 tialty constant crosssectional area.
The invention also consists. in“a”device

~ swhiéh prevents the backward propagation:

of giflamé along a conduit by a-radial
“spreading’ of the flame, but offers a. mini-

40 mumi-resistance. to” the:normal flow of ‘gas

in the:conduit. - <o - . ; .
12/ The Anvention further consists in the ‘im-
proved: device for _preventing the: backward

propagation of -a flame’along a- conduit as

45 hereinafter described. ,

Referring now. to - the: accompanying
‘drawingsi—Figures 1,2 and 3 show in sec-
tional elevation three forms of a device-ac-
cording tothe present invention. -~ ° - ’

50
cording: to-the construction shown in Fig.
43 ithere 4
conveying :for example a mixture ‘of coal
gas andrzairdn the proportions necessary ‘for
ombustion; a:conduit part; b, of

56

e conduitya,
“Be it known that I, Atexaxper CONSTAN-
pine TonipEs, Jr., a subject of the King of-

larg

aation ‘of Flame along a Conduit Convey-
Combustible Mixture, ofwhlch the ‘fol:".'

the same sectional area as’ the-

“to a‘sudden’'chang

In.carrying the invention into effect ac-’

provided in the main’conduit, a;

redtei sectional area than the main
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Between thieends of the ;enla‘rg\fed g

conduit part, b, there is a casing, ¢, form- .

ing a chamber of considerably greater sec-.

‘tional area than the main, conduit- or en-

Vi

ed part, 5. ; Within said.chamber there
is fixed a member, ¢, having a conical sur-.

60 -

| face, e, at the end facing the direction of
"normal flow. of the gaseous mixture, which .
is in the direction indicated by the arrows,

65

but having a flat surface, f, at the other end.
‘The ‘casing surface, g, adjacent to the coni-' .

cal surface, e, is also conical and of such di-

merfsions that between the two' conical sur-; -

‘faces ¢ and g, there is an annular passage
“which; as it diverges and consequently .in-

| ‘creases in perimeter, is correspondingly. de-

70

creased in width so that the cross sectional

‘avea of the passage remains practically con- '
‘stant, and is equal to that of the enlarged.

“conduit ‘part, b. In flowing through such.a
passage the gaseous mixture is gradually
spread into a layer of decreasing thickness
until the annular passage between the cy-
lindrical surface of the member, ¢, and the
casing, ¢, is reached, which passage is also

75

80

of the same sectional area as the enlarged - .

conduit part, 5. In this way the mihimum

ing from a conduit part of smaller, perime-

| registance is offered to the mixture in flow-

85

‘the direction opposite to that of the arrows,. :

‘the casing wall, &, adjacent to the flat end,

90

-f, of-the member d, is curved in such a man- .

‘her ‘that’ the flame in passing backward

alorig "the ‘conduit besides being subjected .

; den ch: ;:Ijxits"b_di;tjectiop of travel,
is spread radially into a thin layer, the sec-

‘tional area of which always remains con- .

95

stant 4nd equal to that of the conduit part,
‘b, For this purpose, when ‘the end 'surface,

i ‘
's'{lrfa'c\e‘,i %, of the casing ¢, must be hyper-
bolical: The curve of the surface A, will there-

of the member, d, is flat; the adjacent .
S 100

fore be such that the product of the distance
of any point-on the surface, ‘A, measured "

‘from the axis, %, %; of the conduit into the
distance from such point to the flat surface;

is-constant and equal'to half the. square

D

105

‘of ‘the radius of the enlarged conduit part, A

b. ' Obviously, the same result may be ob-
tained by making the end surface, [
member, d, hyperbolical, while the surface,
k, of the surrounding casing is flat.

According to the modified construction of

of the
1110



= 1,081,847

the device shown in Fig. 2, the chamber | but of such magnitude that op the occur-
within the casing, ¢, in the conduit part. b, | rence of a back fire, the high pressure gases
iscylindrical,and has flat end walls,m. The traveling in the direction opposite to that
inserted member, d, is now in the form of a indicated by the arrows shall strike the end

5 disk, and in order that the cross sectional | walls of the chamber, and thereby be com- 70
area for the passage of gas throughout the | pletely reversed in their direction of travel.
enlarged conduit part, b, shall remain con- | In this way a considerable amount of
stant, the disk surfaces, 7, are curved so as | the ipitial energy of the back fire
to maintain between these surfaces and the | is absorbed, and “consequently the fur.

10 flat surfaces, v, & passage of constant cross | they propagation of the flame is pre- g
sectional area in spite of its increasing | vented by spreading the flame to a lesser

i degree than hitherto, This form of the de.

perimeter, the disk surfaces being for this :
purpose substantially hyperbolical. Suit- | vice offers the advantage that the valve by
which the flow of mixture ig controlled

able distance pieces, o, placed between the
15 flat surfaces, m, and the disk, d, maintain can be placed in the outgoing conduit part, go
the latter in its correct position relatively b, and arranged with its spindle paralle]
to the casing, ¢. With such-q modified form | to the axis thereof so that the valve can be
of the device, a flame passing in either dirce- operated from the side of the device on
tion along the conduit will have its divection | which the chamber, 7, is situated.
20 of travel suddenly altered and at the same It will be understood, of course, that in a gg
time be spread radially into a thin layer | device such as shown in Figs. 1 and 9 the
while maintaining a constant cross sectional | area of flow throughout the device may be
area as in the previously described form. made equal to that of the main conduit, a,
. In a device according to the present in- instead of that of the enlarged conduit, b,
25 vention, the backward propagation of the although the latter arrangement is prefer- g
flame is prevented by spreading the flame into able as the device then offers less resist-
a layer of such a thickness that cooling causes | ance to the normal flow of the mixture along
the flame to be extinguished. The amount the conduit.
of spreading to which the flame be thus | Many modifications, it will be seen, can
80 subjected in order to effect this, depends | be made in the manner of carrying the in- 95
upon the constituents and the proportion | vention into effect without in any way de-
thereof in the combustible gaseous mixture, parting from the spirit of the same.
For a mixture of petrol vapor and air in claim— '
«_ the proportion giving complete combustion 1. A device for preventing the backward
86 of the former, it has been found that back- propagation of flame, comprising in combi- 190
ward propagation of the flame 1s prevented | nation a conduit conveying combustible gas-
if the latter be spread into a layer of about eous mixture, a part of said conduit of
one-sixteenth of an inch in thickness, while greater cross sectional area, annular surfaces
if the mixture is a self-burning one of aver- connecting said enlarged part with the re- .
20 age coal gas and air the former will he ex- maining part of the conduit, a cylindrical 105 -
- tinguished if spread into g layer of about member inserted within the enlarged part,
one-fiftieth of an inch in thickness, said member having an end surface. co-act-
Although the amount of spreading must | ing with one of said annular surfaces to
be-determined . for different mixtures, it may | form a passage at right angles to the main
45 be greatly reduced by slightly modifying ’
the device in the manner illustrated in T 1g.
3. In_this modification the mixture under
normal conditions flows in.the direction of
the arrows shown, and on entering the cas-
50 ing, ¢, by the conduit part, b, it passes into
an annular passage, 7y formed between the
casing wall, ¢, and an inner wall, ¢, concen-
tric therewith. . The Passage, p, is continued
betiween the member d, and the other side of
58 the concentric wall, ¢, and thus corresponds
to_the passage between the casing, ¢, and
cylindrical member, d, in the device shown
in Fig. 1. The mixture theresfter enters
the spreading passage between the flag sur.
60 faces, m, and the hyperbolic surface, f, at
the narrowest part of said passage, and
thereafter passes ra dially with respect to the
member, d, and outward to the conduit part,
. Opposite the latter Is arranged a cham.
65 ber, 7, the length of which is usually variahle

conduit, the product of the width of which 110
Pbassage into the corresponding radial dis-
tance from the axis of the conduit is con-
stant for all such distances, whereby a back-
wardly propagated flame on entering said

bassage is spread in g plane substantially 115
at right angles to the conduit, while main- ’
talning a constant cross sectional area.

2. A device for preventing the backward
propagation of flame, comprising in combi- -
nation a conduit conveying combustible gas- 120
eous mixture, a part of said conduit of
greater cross sectional area than the re-
mdining part, annular surfaces connecting
the enlarged part with the remaining part
of the conduit, g cylindrical member in- 125
serted within the enlarged part, said mem-
ber having an end surface co-acting with
one of said annular surfaces, one of the two
co-acting surfaces being flat and the other
concave but hyperbolic radially, thereby 13¢
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forming a radial passage sitnated in a plane
at right angles to the condnit, and of con-
stant cross sectional area.

3. A device for preventing the backward
propagation of flame, comprising in combi-
nation a conduit conveying combustible gas-
eous mixture, an enlarged part of said con-
duit of greater cross sectional area than the
remaining part, annular surfaces connect-
ing said parts, a member inserted in said
enlarged part, said member having a con-
cave end surface co-acting with one of said
annular surfaces which 1s flat, the concave
surface being radially convex and hyperbolic
o as to form between said co-acting sur-
faces a passage in which the flame is spread
in a plane at right angles to the conduit,
while its cross sectional area is maintained
constant.

4. A device for preventing the backward
propagation of flame, comprising in combi-
nation a conduit conveying combustible gas-
eous mixture, said conduit having a cylin-
drical part of increased cross-sectional area,
o disk inserted within said part, and having

8

'

a substantially hyperbolic surface which co-
acts with the flat surface of the cylindrical
part to form a radially extending passage
of substantially constant cross-sectional area.

5. A device for preventing the backward
propagation of flame comprising in combi-
nation a conduit conveying combustible gas-
eous mixture, an enlarged part of said con-
duit of greater cross sectional area than the
remaining part, flat annular surfaces con-
necting said parts, a disk inserted in said
enlarged part, said disk having concave
faces which radiallg{r are convex and hyper-
bolic, whereby sai faces co-act with the
flat annular surfaces to form passages in
which the flame is spread in a plane at right
angles to the conduit while maintaining .a
constant cross sectional area.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ALEXANDER CONSTANTINE IONIDES, J&.

Witnesses: :

0. J. WorTH,
Cart R. Loop.
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