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UNITED STATES PATENT OFFICE.

BLISS W. ROBINSON, OF BOSTON, MASSACHUSETTS,

SAFETY-PLUG.

No. 848,205.

Specification of Letters Patent.

Patented March 26, 190%,

Applicatiun filed January 5, 1907. Serial No, 360,887,

To all whow it may concermn:

~ Be it known that I, Bryss W. RoBINSON, a

citizen of the United States, residing in Bos-

ton, county of Suflolk, and State of Massa-

chusetts, have invented an Improvement in

Safety-Flugs, of which the following descrip- -

tion, In connection 'with-the accompanying
drawing, 1s a specification, like letters on the
drawing representing like parts.

‘T'his invention relates to satety-plugs, such
as are commonly used m tubular or fire-tube
boilers for giving.indication when the water
i the boiler drops below a predetermined
level. - -

The common form of safety-plug is a cylin-

drical or tubular member which is filled with
some suitable fusible material and which is

screwed into the flue-sheet of the boiler just
below the normal water-level. Usually the
bore of the safety-plug is tapering, it being
larger at its inner end than at its outer end.
While plugs of this nature answer the pur-
pose where the steam-pressure in the boiler is
comparatively low, yet it has been found
that where the boller-pressure is compara-
tively high 1t will gradually force the fusible
metal out through the outer end ol the plug
even while the inner end of the plug is still
covered with water. This is so because the
fusible metal often becomes slightly softened,
owing to the extreme heat to which the flue-
sheet 1s subjected, and when the fusible metal

does thus soften shightly the pressure on the

“1nner end of the plug 1s suflicient to force
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some of the metal out through the plug.
When this occurs, the plug is unfit for fur-
ther use. -
The principal object of my present inven-
tion 1s to provide & novel form of safety-plug
which will retain the fusible metal under any
degree of pressure. |
Another object of the invention is to pro-
vide a plug In which the fusible metal will be
protected better. than in plugs as usually

made. -

Some . embodiments of my inv,eﬁtion will
fizst be deseribeo and then the novel features

-thereof will be pointed out in the claims.

In the drawings, Figure 1 shows a Yortion

of a tubular:boiler having a safety-plug ap- ,

plied thereto. .Fig. 2 is.a section through a
safety-plug of the ordinary type, showing how
1t 18 -&Eeeted by- extremely -high pressures.

Fig. 3 is a section through a safety-plug of
one form embodying my invention. ~TFig. 4
is a section on the line x x, Fig. 3. Fig. 5isa
side view of one end of the piug. Fig. 6is an
end view thereof with the fusible metal omit-
ted. Kig. 7 is a sectional view showing an-

other embodiment of my invention. Hig. 8
is a sectlon on the line y y, Fig. 7. TFig. 9 is

an end view of Fig. 7 with the fusible metal
omitted. |

I have not shown herein a complete boiler,
but only a suflicient portion thereof to illus-
trate my mnvention, and in Fig. 1, 3 desig-

nates the boiler-shell, 4 a flue-sheet therein,
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and 5 the flues through which the products of

combustion pass. In boilers of this type it is
customary to place one or more safety-plugs
in the flue-sheet 4 above the flues 5, so that
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when the water-level drops the safety-plug

will be uncovered before any of the flues.

A saiety-plug of the usual form is shownin

TFig. 2, and 1t comprises a bushing member or
-shell 6, having a tapering bore therethrough

filled with fusible metal 7. When a plug of
this form is used in a boiler carrying very

bigh pressure, the heat to which the plug is

subjected 1s often enough to soften the fusi-

Y

ble metal suf
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1clently so that the extremely- -

high pressure within the boiler will force the

metal out through the plug, as shown in dot-
ted lines, Fig. 2, even though the inner end of
the plug is below the water-level. When
this occurs, the plug is practically useless and
a new plug has to be inserted. -

My mmproved safety-plug is provided with

the usual screw-threaded portion 8, which is
screwed into the flue-sheet 4 and is also pro-
vided with a central bore 13, extending there-
through, and in order to produce a plug in
which the fusible materia! will be retained
regardless of the pressure in the boiler I make

my plug with a resistance member which is
situated to cover, and thus take the pressure

from a portion of, the fusible material at the

mner end of the plug.- In the present em-
bodiment of my invention this member is in

the form of an mmner wall 9, which is situated
within the bore 13 at the inner end of the
plug and which is spaced from the outer wall

10 of the plug, but is connected thereto by
suitable webs or fins 11. The space between
the inner and outer walls 9 is filled with the

| fusible metal 12, and this metal fills the space
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~ that when the water-level drops below the.
plug and the plug blows the melted fusible |

35 » . |
g little different construction—that is, one

struction the pressure on

around the fins and extends ini;b the bore 13

as far as desired. The metal forming the 1n-
ner walls 9 closes or substantially closes the
end of the chamber inclosed by said walls, as
indicated at 14. The outer walls 10 may, it
desired, have one or more apertures or per-
forations 15 therein, 1nto WEich the fusible
metal extends, the metal which enters said

apertures serving to anchor the body of fusi-
With this construction |

ble metal in place.
it will be seen that the area of fusible metal
on which the steam-pressure in the boiler 1s
exerted is simply that of the annular space

between the walls 9 and 10 and that the por-
‘tion 14 of the inner walls 9 takes the pressure

- With this con-
' n the fusible metal
will not be sutlicient to cause the metal to
flow out through the bore 13 even if the pres-
sure in the boiler is 4n extremely-high one,

on the center of the plug.

‘because this steam-pressure is largely taken
by the inner wall

9 and only a portion of it
comes directly on the fusible metal. Fur-
thermore, the presence of the fins 11 act to
hold the metal 1n Eiaceand prevent 1t from
being forced out through the bore 13.
essential to the invention.
In practice '
ertures 15 on the under side of the plug, so

metal willTun outof the lower aperture 15 as
well as being blown through the bore 13.
In Figs. 7, 8, and 9 I have shown a plug of

havin% only two webs or fins 112, which con-
nect the inner and outer walls. In this form

 of the invention the slots or apertures 15%
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 embodying 1y .
the metal will not be-forced
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or resistance member 9 is not essential to my |
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shown in Figs. 3, 4, _
~ portion 14 of the wall may be provided with

to extremely—hi%h
plug being '
~ metal largely

extend clear through to the inner end of the
plug. In other respects, however, the plug
shown in Figs. 7, 8, and 9 18 similar to that
and 5. If desired, the

an aperture 16, although this 1s not essen-
tial. S o

From the above it will be seen that-a plug
invention has such a con-
struction that tno |
out through the bore 13 even when subjected
pressure, the-shape of the
such as to relieve the -fusible
boiler. o | | | |
The shape herein shown for the protecting

invention, although I prefer the form shown,
because it forms within it a water-chamber

that serves to give added protection to the

fusible metal.

~ Upon referring to the drawings it will be
seen that the water not only surrounds the

plug; but also fills the chamber formed there-

The
number of fins 11 employed in the plug is not |.

I prefer to place one of the ap-

water-space.

from the pressure within the |

848,205

in, and thus a much_ reater area is exposed
to the water than with the ordinary type of

plug. The result of this construction is that
the fusible metal will not melt or become

sufficiently ‘softened to run so long as the

water covers the end of the plug.. When,
however, the water drops below the level of

the plug, the. fusible metal wull fuse very-

quickly, because it is largely situated 1n an
annular space.
struction 1s therefore a very sensitive one as

well as one which will withstand considerable

pressure. _ *
Ilaving described my invention, what I
claim as new, and desire to sceure by Letters
Patent, 1s - o _ ,
1. A safety-plug comprising a body of non-
fusible materal prmritﬁad with a bore con-

a portion only of the fusible
inner end of the plug.

2. A safety-plug comprising a body of non-

fusible material provided with a bore con-
taining fusible material, and means within

the bore to cover a portion only.of the fusible

material. ' - |
3. A safety-plug having a bore containing

fusible material, and a member forming an

integral part of the plug and situated within
thie .bore to cover a portion of the fusible ma-

terial. - - -
4. A safety-plug having at one end long)-

tudinally-extending inner and outer walls
spaced from each other, and fusible material

ling the space between said walls.
5. A safety-plug having at one end longi-

tudinally-extending inner and outer walls

A plug having this con-

70.

75

Q-

‘taining fusible material, and means to cover
material at the .
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spaced from each other, and fusible material

filling the space between said walls, the space

surrounded by the inner wall constituting &

6._ A ‘safety-plug-having at one end annu-
lar inner and outer walls rigidly connected

together by fins, and fusible material filling -

‘the space between said walls.

7. A safety-plug having at one end an in-

ner and an outer wall spaced from each other,
and fusible material filling the space between
said walls, said outer wall being perforated.

110

8. A safety-plug having a bore containing -
fusible material and provided at its inner enﬁ

with a water-chamber.

9. A safety-plug having a bore -co_nta,inin%
d

fusible material and provided at its inner en
with an axially-extending water-chamber.
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10. A safety-plug comprising an outer ex- F

teriorly - screw - threaded member provided

A
120

with a bore, an inner annular resistance-wall -

0 at the inner end of the member 8 and form-
ing with said inner member an annular space,
and fusible material filling said annular
space. - -

s o

. . 125
11 A safety-plug comprising an annular
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- exteriorly - screw - threaded member 8 pro- | name to this specification in the presénce of .
vided with a central bore and having an an- | two subscribing witnesses.

\
~ nular resistance-wall 9 within the bore at the :

inner end thereof and connected to the mem- B' W. ROBINSON.
5 ber 8 by fins 11, and fusible material filing | Witnesses: |
the bore around the resistance-wall 9. | Aouis C. SmrtH,

In testimony whereof I have signed my |- * EvaneeLINE (. BRowWN.
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