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To all whom i mm; c*rm{*-:lm
Be it known f

an opentng screened by wire gauze or per-

forated metal such screen usually, or.in the
" best forins emuldmfr downward 1 the fﬂrm ',

ofacy Tinder or tube into the container, -
. The bJLCt ol the pmwnt invention is 'i;o_-
provide an improved safety device of this
. character, in which the perforated tubular
- member
with safety devices for puunttmu extt 1
case of undue pressure yet pwvm]hﬂﬂ oen-.

Tas 4 removable closure, provided

trance of lew Hll’l{‘ﬂll{lllﬂl]

In the accompanying 111.1\1:11{1% l*lmllt, I; | |
' _Hnmulul opening i the walls of the recepta-

~shows the safely lelu, in lmlnlmdm L sec-

~ view with the tube cap removed. Fi ig. 4isa |
{ the collar 21 screws to permit the insertion

and: removal of the tube,
Jower end f*loavﬂ pre mabh by a perforat

35

40

- SErip.

' li I..l.’t‘b* h'j}.

-50

tion. " Kig. 2.1s a top view. qu*.. s a top

fragmentary section showing the 11}}1’.)01"p01~j_‘}
| -.11011 of the tube and the COHJL
- similar view of a modification.
diametrical section through the tibe c.ap:".
showing the pop-off valve open. Fig. Tisa
pclspeetlw, xww of the seam 1]11{‘1‘10{31111’111 3
8 is & transverse section thr mmh
the tube ShOWan' the interlocking sty 1]: 111'_:
‘the assembled. p(}altmn before {’]()%111”
9 isa similar view showing the tube closed
“and the interlocking strip clenched.
~ shows another form of mtmh}chmﬂ ‘*:il‘lj) in
 1ts assembled position.
~view with the interlocking strip closed : and
- Igs. 12, 13-and 14 show semm‘wl}r the tlxrmf
007

I*:w 6 1‘:5

J O 1{}

PR 1(}

ch'm]n J{Ulllb which AL mounted 1 the ¢
Tn the {11.;“?11333

such.
o J;w}"ium

| Tt I, Wrnniaar H MGI‘&H,J'Jir'_tnl
Ca cltizén of the United. States, residing in
New York city, in the (()lmty of New York
and State of New York
~ tain new and useful Impl ovemients in Safety-
~Tubes and Pop-Off Valves, of Whlch the-

following 1s a fspeuﬁcatlon . '

My invention relates to ‘*Lppllances for p1 e-
venting the ‘explosion of confined volatile
oases or vapors, such as the vapors of kero-
sene, naphtha, gasolene and thelike and par- |
_-tmuhlly to such devices as are based upon |
the principle embodied in the Davy safety
lamp, wherein the. passage of flame to the |
mplasne oASes 1S prev ented by a surround-
1ng L}’ill’ldt-}l or tube of wire gauze through
which the flame is unable to pass, such de-
vices comprising a container plwlded with

, have mvemed cer-

from flame on the other side.

mto.a cylinder,

| ably

-mluﬂ*mjimhﬂv with

B '("1L

Jig. bis a

disk hag dmvnwrndh" turned MAreIns.

1{1:1
hlown (:lli_Wdl{] m an U\plf}hl(}n w1thm tho:?j
Fig. [0 LT - 100

1lisa dtmlw{. |

ap. |
24 designates the wall {%i
itable tank, vossel or other bOIlLllll(‘l‘ |
designed tto hold explosive fiuids,
| naphtha, and the like, and pm-—)'-
wd%d With Q1) openmﬂ‘ tlnmuﬂh Wh}ch my?-

:28 {}i the colhr

ey

20 -which is prefer ably made of finely per-

foratéd metal, erther brass or copper, as best
resisting

001‘1 OSI Ol

110111(1 be of sieh 1@13&111 that the aggregate

| "’-sais;,ty venf and ﬁllw 1)10]@&15 mto Lhe m-
‘terior of the container. The main portion
of my glewce consists of the cylinder or tube
80
This is preferably of =~
-'1elat1VeTV hnwy sheet metal of about 20
‘gage, with the perforations preferably of
'qbout 100 mesh; the tube being 1}1'eferf1blv
‘closed at the b{:}ttom with similar perforated
‘metal, such perforations or apertures hem
'pmctlc ly flasne-proof, that is, they wil
prevent ‘the ignition of vapor on one side
The tube

70
area of the small perfm'aimn% will be about
twice the arca of the tube bove.

o

‘The tube .

micht be drawn into shape, but it being very

.dﬁmmlt to draw a tube of the lenoth r'e-
{ quired, it is preferably formed from the
sheet f}f finely per forated sheet metal turned
‘the mecting edges thereof
| béing securely mtmlm'lwd 133;" 5111&11)16 means

.SLIL"]"i as the seam lock mli-::)Wh in Figs. 7 m 10
and Iwrmltm* dfeﬁf‘ubed

The tubo 20 18 se-
cured at its. upper end to a collar 21, pr efer-
of cast iron,this collar h.;nme‘ an an- .
nular flange 292 at its outer end adapied to
the outer face of the

"'.anmm wall wned heing serew threaded at

75

80

85

3 to perniit 1he H}” ar Lo be gevewed into the o

The outside dinmeter of Hm tube 15 lesy

than that of the hl(“”lﬂ(”ﬂ opening into w hich =

end disk 9

end.of the tube is mlmpml mwmﬂ upon the

ted
To hold this in posttion -the
“The

95
'_Ihmne mL the cap thns formed and thus read-

90
The tnhr., hqs its

1y secares the end member in position when
soldered and holds the same dgainst being

tnbe
I le
a8 l*ulnowl

am] ] thv :f}]lm*"?‘l is uh()w
at g ]f}wm end

L Thc‘* tube is secured: in position by riv-

This
ng plate is: serenw ed 11110 the Lhreflded bme

to a depth
greater than the thickness of the metal of
tube 20 o that. 'E]H:* outside diameter of the
tube will be less than the threaded portion
.;* '

! {’{H 21T

_ These rivets also’ fO_l‘m stops against .
which the Ting 1::11{0 27 will bear.

_.110 -
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- Another form of connection between the.

1 will melt this ring, and permit the central

- perforated tvbe and the collar 21 is shown. portion with the valve to be blown out by

- In Kig. 5 where the tube 47 has its upper | pressure of the vapor generated in the con

- portion 48 screw threaded and serews into | tainer, _ -

5 the threaded bore 29 of a collar 30. . The  One of the most important objects of my wgq
tube can- be locked against rotation en the | invention is to provide a means for prevent-
collar by a rivet 31. The threaded portion ing any chance for the back firing of flame

- 48 may be formed by crimping the upper down into the tube 20, thus sate-guarding

cend of the tube to form the thread. The | the. tube from any possibility of ‘an explo-

10 tube bﬂ-iﬂg made of r'elﬂtiﬁel}f thick material sion therein which would tend o diunage "5
1s rigid and cannot become bent or buckled the tube or “destroy its attachment to the
In the ordinary handling of the container. | container. While the . finely perforuted

“As it 1s not made of mesh or metal fabric it metal tube under normal cireumsiances will
- does not collect oil or the hydrocarbon prod- prevent any explosion, yet under abnormal
15 ucts within its meshes, and therefore cannot circlunsfﬂnﬁvs.. as for instance where the low gg

- be burned out or become incandescent, as | mixture of a high dégree of explosiveness
there 1s nothing retained theremn which will | [ag accumnlated at the bottom of fhe con-
1gnite, and the tube, being a finely DPer- | tamcr, there is a chance that the mixture
forated plate, would not become incandes- | will jonite and explode within the tube and

20 cent even 1f there were a flame at the bot- | that in somae ‘way 1t will open the tube, and gg
~ tom-of the tube. Being rigid it may be | in doing so, 1gnite the vapor within the con-
~cleaned, which is permitted by its easy re- | tainer itself. To prevent all possihility of
moval from the container. . Being of sheet | {his I provide the cap 51 with a finely aper-
metal it may be attached more firmly to the | tured diaphragm 43. While this may be of

25 collar'21 than it could be if made of wire finely perforated flame-proof metal, yet T gg
oanze. R - - have found in prictice that for this pPUrpose
In order to protect the tube from contact copper or brass gauze is & thoroughly . re-.
with the spouts of filling cans and de ange- | hable material, for the reason that the aren
ment and damage therefrom I provide the of thie disk 1s small and that though the

30 ring 27 above referred to. This has an 1r-: gauze is weak yet by protecting 1t on either g5

- regular central opening as shown in Fig. 8. | side by apertured diaphragms 41 and 42, ©

+ The ring plate prevents funnels or spouts | {he gauze diaphragm is held flat and.pro- .._

from contacting with and damaging the in- | tected from damage. The protective dia-

- -ner wall of the tube and the. irregularities phragms 41 and 42 are made of relatively

35 ot the opening provide air spaces around | heavy metal and are pertorated with anv g
~an inserted funnel or spout, permitting es- | desirable number of comparatively large
~cape of air from the vessel as the fiquid 1s [iapertures. In order to receive {his sot of

poured in. The opening of the collar 21" is diaphragms, the interior of the cap is
closed by a hollow cap 51 that is threaded | formed with a shoulder, being shown as cut
40 at 32 to screw into the collar, and is pro- away at 40, and screw threaded. thus form- a5

- vided with a hexagonal flange 33 engage- | ing u shonlder 40, The diaphragin 41 is

able by a wrench.  The upper end of the put m place against this shoulder. The
~cap 51 is provided with - openings 34 that gauge cisk 43 is then placed against the dia-
are closed by a suitable pop-off valve. Jin | phragm 41 and. the final threaded -diz- |

45 the form shown, the valve 35 has a stem 36 phragm 42 is screwed into place. I separate 1o
shding through a central opening in the | the three diaphragms by rings 44. The dia-

cap to form means to open and close the phragm plate 49 is screwed up tightly

apertures 84. A coiled spring 37 on the | against the lowermost of these rings, thus

.. Stem inside the cap serves to narmally re- holding. the gauze disk absolutely tight.
%0 tain the valve in its closed position.” Ab- | The offect of this construction is that the 115

normal pressure within the tube 20, how- outlet "of the tube is itself provided with a

~ever, will cause the valve to open and per- | perforated or gauze screen, which is so

mit escape of vapor until equilibrin is protected by the diaphragms 41 and 42 that -

| restored. It 1s also desirable to provide | 1t 1s not hiable to puncture or disurr:mge-
. 55 means whereby if by any chance the vessel | ment from outside, nor can it be blown out 2¢

15 subjected to heat, thus inereasing the | by any explosion from the interior of the
pressure within the container and the tube, and the effect of this diaphragm is that
chances of an explosion, a larger exit may | 1t prevents any flame passing within the
be provided for the vapor in the “tube than | tube 20. A flamo 1gniting the escaping va-

69 will be provided by the apertnres 34. To | por can only buii. nhove the cap o1 or above 125

that end I have provided the upper end of | the diaphragm 4! if the plate 38 has been
the cap with a plate 88 which forms the | blown off. It wiil thus be seen that while
top portion of the cap, and which is se- | under service conditions, explosion within -

o5 cured to:the outer portion by means of a | the container ts. prevented not only by the

fusible ring' 89. Heuat of a certain degree | tube 20 but by the diaphragm 43; yet that 130
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tainer.

-uppmxle t;,lmn:neh

If the eap

lect 1mpur1tle@,, hydrmarb{}m, ‘ete.y

thick and rigid sheet metal.

its edges bent tow .rud eaih Othe]:

nels in the strip.

wecurely ¢ ]{M{]_ by the end dl&k 925:
It will be seen from the fﬂl‘ﬁgﬂmg that I@i{;.;- b valatﬂe explmwe fluids, cmnpmsmﬂ' a tubu— .
“have provided by the: armmwam&nt and com-}
bination of parts herein. de&cmbed a safety:
inlet or outlet tube for. explusm mixture |
containers which  is ‘easily removable from
~ the container, which may be. easily cleaned, |
~ which 18‘3]‘:(% any buckling strain upon 1t,{'_
which is not liaLle to become incandescent
under an 9:{1)1051011 ‘which may be easily |
. used for filling or pouring out, and particu-
~ larly which prevents under all elrcumstancesf
“an explosion within the safety tube or any
ignition of flame within the safety tube or | -

wnmmer ‘which prevents backfiri ing into

the safety tub«e, a,nd whlch a]lawq of the

were ot removable forff"
this purpose it would be difficult to fill the |
container through the diaphragms 41, 42 |
- and 43, and the said diaphragms would col-'t--
‘1 the
g spaee between them and would soon cloﬂ' up.”
As before stated, a tube formed of sheetf* '
gauze or sheet metal whose edges are con- |

nected by rivets or by solder, is not safe, the |

solder bemg liable to melt, if the edges are |
soldered. In addition it may be said that
- the tube 20 is required to be of relatively |
‘As a means of
connecting the ad]acent edges of the sheet'|
metal tube, I have provided a lock, one form |

(ij the lﬂﬁ‘klllg strip of which is shown n -
Fig. 7.

| ing into which the collar fits, _
_T'kets or other packing tend to dlf-alntem.lte

The opposite edges of the tube: are |
. fitted into the channels 46 as indichfed in
~ Fig.
30

be used for any length of time.
“cap, however, will rust, and rust so formed -

,arcund the lowel; face of the shoulder 22
In this figure, the strip 45 which is |

made of compar atwely soft brass and is
preferably finely perforated, has its longi- |
tudinal edges bent toward each other and
then bent outwiwdly in opposite dlrectmns,* -

forming opposed ‘outwardly opening chan-

" nels 46. escape of vapor in this manner.

‘at first sight seen an ummp(}rtmt fupetion
8. 'The channeled portions of the stri ip |
are afterward tightly pressed together as
1-'f4hown in Fig. 9 ﬁﬂmpmg the edge portions
" of the tube therein. The.str ip bemg made | ditions, it will be seen that the materml of -
of soft brass, while the tube “is. formed of | DS

_ | the:cap is of considerable importance.
hard metal, such pressing together of the |
metal of the strip will clench 1t down upon
and force it into the per forations of the |
tube and thus act as an additional hchmg 0

A m()dlfl{,dt](}}} of this 1oclcmg strip:
is shown in Fig. 10, in which a strip 50 has
forming |
The;tube. has ifs edges;
bent outwardly in f}ppfm*t, dirvections -and
‘the flanges so formed extend into the chan- |
The channeled portions of
b strip.are tlfrhtly pressed together as in- |

dicated in Fig. 11, closing the tube and se-
 curely holds tne scam tluﬂughuut its length,

~ the tube being secured, at its upper end tﬂ'ﬂ
~ the collar "3'1 while at its’ ‘other’ end 1t is

clmm 1S

:-111

‘pressure. within the container, of an enlarged

o @ : 

‘the cap 51 c(}ntalmng thIS dmphragm is eas-- l blowmg oﬁ' of Vapor in case of 111(31‘6‘1‘1{5 of,
ily removable either for pouring out the con-

“tents of the container or for filling the con-

opening of the closing cap if the t(&»lﬂpﬂl ature

'-1& mcreased to a dangerous degree. . -
It will be noted that the material of th '
tube | is of brass or copper or other substan-
‘tially non-corrosive metal, |
‘terial of the collar 21 is stated as of ron.
There is an important function incident to
‘the use of this latter material in this con-

nection.

It is absolutely necessary that there

shall be no leakage between the tank and the

_tube being liable to open.if riveted ﬂlld the | collar that is around the edge of the open-

‘Rubber gas- .

5

and deteriorate particularly in the pr eseNCe
‘of hydrocarbon vapors and hence cannot well

and around the screw threaded exterior of =~
‘the cap will not only hold the cap rigidly in.
place from any ordinary chance of turning
~and 100§en111g ‘but also serves to pack the .
_container, thus absolutely preventing any
This may

space between the cap and the wall of the

The iron

85

but-when 1t is con51deled that every. purtmn o -

‘of my invention is directed to preventing the
escape of explosive vapor under wrong con- -

95

H‘avmg deSﬁl‘led my. mventmn what I R

1 A safet .

container from the outside having its walls

containing minute flame-proof apertme&, the
| opening of said tubular poution being pro-
vided w1th a ring-plate having = centml
opening ‘permitting the introduction of a
filling nozzle, and with a removable cap
adapted to close the outer end of said tubu-

dewce for c:ontamer& Lﬂl'ry--"'
. volatile exploswe fiuids, comprising a
“tubular portion adapted to e"s;:tend into said

100"

165

110 R

lar portion beyond the said ring plate, said

“cap being hollow and provided “with 3, per-
“forated screefl across 1ts (}penmg and ywith.
;._--_(}utlets. = | |

2. A safety devlve for cﬂntmner carrym

,ﬁ.--perfﬂrated with minute flame-pr ooi aper-
“tures, the opening of said tubular portion

lar portmn adapted to eaten 1111,0 sqld Con-

115

“lar portion adapted to extend into-said con-
‘tainer from the outside and having the walls

~120
being p rovided with a rémovable cap adapt- |
ed to th}h% the end of said tubular pottion, * -
“said cap being hollow and provided with a . =
‘perfornted ‘screen across its opening and
| with outlets, and with a valve narmally :
“held in pﬂmtmn to. close sald opening but
-'i“'adapted to open upon pressure from within.
3. A safety device for containerscarrying
'*“valatl]t* etplﬁene fluids, comprising a tubu-
130 R

125

w o

while the ma-
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“tainer from the outside and having wallgs |

- containing minute _ﬂame,-_pmof-ope_nings} the
- opening of said tubular portion being pPro-

vided with a closure adapted to close said |

opening but to be removed therefrom, said

closure being -provided with a removable

perforated. screen of -wire gauze and. per-
forated platés of relatively thick and rigid
‘material adjacent to said gauze and located
on both sides of the sanie. e

4. A safety device for containers carrying
volatile explosive fluids, comprising a -tubu-

- lar portion adapted to extend 1mte said con-

15

tainer from 'the outside and having the walls

perforated with minute flame-proof aper-
~tures, the opening of said tubular portion

L

087,544

being provided with a removable cap adapt-

‘ed to close the end of said tubular portion,

sald cap being hollow

and provided with a
perforated sereen

across its opening and o,

with outlets and with a valve normally held
1n position to close said opening but adapted

to open upon pressure from within, said ca

having a plug therein closing the same an
attached to the body of the cap by a fusible o5
~compound to allow the said plag to be blown
~out. | |

_ WILLIAM H. McNUTT.

Witnesses: -

) Erep. J. Dorg,
HEERY L. GrREENWOOD.
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