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Be it knewn that I . I—I ASHOR()PT e-f '.
Beeten in the. county of Suffolk and: Stmte_.?-
of Messeehusetts ‘have invented a new: and |
‘useful Method' of ‘Applying Fusible Safety- |
- Plugs to Steam-Boilers;
~ declare that the. fellewmg 15 a full; clear,
- and exact. descrlptlon thereof, ‘reference be- -
_ing had to the accompanying drawings,
10,.whleh form: pa,rt ef thls epemﬁeatmn, end |
o :1]:1 Whlch—m | :
' TFigures'1, 2, 8, end 4 represent twe 1‘1—_ |
rletles of my insulated fusible plug in per-

E H ASHGROPT OF BOSTON MASSAGI—IUSDTT% |

INSULATED FUSIBLE PLUG- FOR STEAM BOILERS '

Speclﬁcatmn ef Letters ]?e,tent Ne 7934 dated February 18 1851 R | l o

spectwe and in section, and Figs. 5, 6, and

‘T, represent sections of boﬂers Wlth meu—-'

__ __'-_lated plugs apphed thereto.

The ﬁrst part of my mventlon eenelsts in

- 1118ert1n0 the fusible: plug in a case in such
- a manner that both plug and case are pro-
‘truded into the fire chamber or flues of a

~ boiler in such :manner that both. plug and

- case are insulated. from the water immedi-
~ atély in contact with the boiler plates by a
- stratum of air;the latter prevents the tr ans- |

: ’-i*__ffused for the heat imparted to it by
B '_ﬂame will be transmitted to the water; but
- whenever the water evmpomtes down to a

35 - being insu-

.._predetermmed limit the plug,
~ lated by the air from the’ Wa,ter stlll cover-
©Ing the boiler phtes will melt and, ellowmﬂ--

~ the steam to escape, will give warning of the
~deficiency of water and approach of danger |

;40'7fbefere the plates have become bare, and con--

....._n -------

‘mission of heet from the. pluo'—cese to a
- stratum of water of merely sufficient depth
~ to cover the pl‘ttes of the boiler to which
~ _the plug case is affixed, but does not pre-
- vent 1ts tmnsmlssmn te the water ebeve,‘
3C hence as long as the boiler is properly sup- |
~ plied with water the plug.

will remain un-

"""""" the

IIIIIIIIIIIIII
uuuuuuuuu

- sequently before the danger ef an eXplc}SlQn
o 'hae become imminent. . _
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90 serted without blewmg
o Water in the boiler. = .
 In the accompanying drawmg, aais the-
pla,te of the fire or flue surface of a boiler
‘to which my safety apparatus is applied.
In the verlety represented at Figs. 1 and 2

the plug case Als scr ewed 111t0 the tﬁbula,r;_-
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~ The second part of my mventlon rehtes_
to the construction and arrangement of a
fusible plug which is such that when. one
~ of my plugs has melted and allowed etea,m'
~ to escape from the boiler and give warning
~ of a deficiency of water, the escape of steem'
~can be stopped and a new lug can be in-:
ﬁP the ste'un er':;

and T do hereb}ff"_

and is open to the air..

plate «

‘hollow space A.

ehenk b oi a hollow bleek C The htter 1e71 S
-_-perferated to admit a tube D which is
screwed at its lower extremity into the block
C while its opposite. extremity is passed

60 -

thrmwh the e\telmr shell ¢ of the boiler =

| The block C is secured to the upper pfut of
“an air chamber E.whose lower extremity 1s =
| 'pessed thrmwh and secured to ‘the boiler - -
The hellew space A 1n theé block
C s conneeted by a small tube T with that
portion of the boiler. eeeupled by the steam,

The lower extremity =
of the tube D is closed by screwing 1t down =
firmly upon the head of the fusible pluge
1n the plug casé, and that part of the tube
‘which

passes through the shell of the. boﬂel SR
| is' secured by cleuble nuts ¢, ¢,.or in any
other convenient manner which will: hold .~
it firmly and prevent the leakage of steam.
70

the upper end of this tube is open so that

| steam can p‘l&& fleely thwucrh 1t into the
A serew. etoppel kis in-
a | serted jthrough the shell ef the boiler imme-
dlately epp031te the open end of this tube,--'
1ts - outer: extremlty bemo* formed mto a -
head to which a wrench: can be applied to -
‘screw the stopper downward until its inner

80

extr emlty, which is conical, enters the open .

,e‘itremuy of the steam tube T and closes 1t. B
- The plug case A, hollow block C, and air
ehamber E should be made of some materml- '
good con-
~ductor of heat and the plug e ehould be
made as usual of either: lead or tin, or of
_some alloy still more fusﬂ)le as for emmple;_ I
an alloy ef lead and blsmuth qecerdmo to
the tempemtme at Wh]eh 1t 15' deeued 1t'_'..- -
,should melt. BERE e
Tt will be pexeewed from the fe1e0*01n0‘. -
[deeerlptlon and. the accompanying dmwmﬂ. PR
that the stratum of air m by which the pluo R
| case is surrounded- prevente the direct trans-
‘mission of heat from it to’any water which
‘may surround. the air ‘chamber, while the
__'block: C will tr ansmit. the heat from the plug
‘case to any water which may-be above the
air chamber ; _eonsequently as long as there -
-1s a sufficient quantity of water in the boiler - =
‘to cover the block C the temperature of the 105
plug case will be kept below the fusing
‘point of the plug, but if the water in the ERIRRARY
‘boiler be evaporated down slightly below
the level of the upper surface of the stratum =~ =
110 - -

(copper for example) which is a

of air surrounding the. plug case, the latter
being insulated by the air, B
_-'trel’nelyr bad eonductor of heet), from thez.f._’f:- -1, "{.:
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water still remaining in the boiler, will no | socket is open so that when the plug melts

longer have the heat conveyed from it as fast
as 1t 1s imparted to it by the fire; the plug
will consequently melt and will run down to
the lower part of the plug case, leaving the
lower extremity of the tube 1) unclosed to
permit the steam passing down the steam
tube I to escape and give warning of the
low state of the water. As this warning 1s
given while the boiler plates are still cov-
ered with a stratum of water extending
nearly to the top of the air chamber they
are still In their usual comparatively cool
state, and consequently the warning 1s given
before the boiler has arrived at a dangerous
condition by the undue heating of the boiler
plates which takes place when they are no
longer covered by water. .
When the warning has been given the first
duty of the engineer is to see that the feed
pumps supply a sufficient quantity ot water
to make good the deficiency, he may then
screw down the stopper % and close the
steam tube, by which means the further es-
cape of steam is stopped.. The fire should
then be dampened sufliciently to enable the
engineer to insert proper tools through the
fire door of the boiler to unscrew the plug
case and to replace it with another having
a new plug in it. The stopper & can then
be screwed up to open the steam tube I and
the apparatus will be ready to indicate any
renewed deficiency in the supply of water.

In order to prevent the loss of the fused

metal of the plug and the escape of steam

into the fire chamber the lower extremity

of the socket of the plug case 1s closed by a
screw stopper o. - |

The apparatus represented at Ifigs. 3 and
4 is simpler in its construction than that
above described. In thig example the tubes
are dispensed with and a screw stopper £ 18
inserted through the shell of the boiler 1m-
mediately opposite the inner extremity of
the fusible plug e. The lower extremity ot
this stopper is of such shape that when the
plug melts 1t can be screwed downward
upon the orifice of the socket 1 the plug

case to close it. The lower extremity of the

through a deficiency of water the steam
blows it downward and escaping into the
fire-chamber gives warning of the low state
of the water at the same time acting to
dampen the fire. The stopper may then be
screwed down to arrest the escape of steam
and, water being supplied, the boiler 1s
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again in working order. If it be deemed ad-

visable a new plug case may be inserted 1n

the same manner as above described.

I have found it most convenient to form

the air space m by securing a separate cham-
In
sonte Instances be expedient to form the air

ber I to the boiler plates, but 1t may

chamber out of the boiler plate itself by
bulging it up at this point to the requisite
height. ' '

What I claim as my invention and desire

to secure by Letters Patent 15—

1. The arrangement herein described for
surrounding a fusible plug and its case by a
stratum of alr in such manner that the plug
shall promptly melt and give warning after
the water gets low in the boiler but before
the boiler plate to which the apparatus 1s
applied is left bare of water substantially
as herein set forth. ' -

2. T also claim the arrangement of the

stopper and plug case substantially as here-

in described for stopping the escape of

steam to admit of the replacement of the

fusible plug without blowing off the steam
or water from the boiler after the plug has
melted substantially as herein set forth.

3. I likewise claim the method of prevent-
ing the waste of the metal of the plug after
it has melted by supporting it in a closed

socket the lower unoccupied part of which -

is of sufficient capacity to receive and re-
tain the metal when melted and to allow the
steam to pass over 1t to escape. -

In testimony whereof 1 have hereunto
subscribed my name. ' o

E. H. ASHCROFT.

Witnesses:
1. A. AXDREW,
Gro. W. CoLLAMORE.
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