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UNITED STATES

Patented May 17, 1904. |

PATENT OFFICE.

GEORGE WHITHOUSE INGHAM, OF PORT HURON, MICHIGAN.

. STEAM-B’OILEH'.

SPEGIFICATION formmg part of Letters Pa,tent No. '?60 126, dated May 17, 1904

Application filed July 11,1903, Serial No. 166,138,

(No mnuel )

To - @ZZ whom it mag 1/ CONCETN:

~Be it known that I, GrorGrE WHITHOUSE
INGHAM a cltizen of the United States, residing
at Port Huron in the county of St. Clair and

State of Michigan, have invented new and use-

ful Improvements 1n Steam-Boilers, of which
the following is a specification.

This II’IVGHUOH relates tosafety a,ttachments

for boilers of that class” embodying fusible
plugs adapted to establish communication be-
tween a fire-box and boiler when the water in

the latter reaches a certain low level.
In the present forms of safety attachments

for boilers the fusible or safety plug is located
in the top of the combustion-chamber, and con-
sists of a brass plug filled with a metal com-
position which melts out when the water in the
boiler becomes low enough .to endanger the
flues by burning or othel wise with ewdent |

damage to the boiler structures. When the

water reaches a certain low stage or level, the
'top of the plug 1s exposed and the heat in the

combustion -chamber melts the composition
out of the plug and allows steam to escape into
the combustion-chamber to deaden the heat

and fires and avoid injury to the boiler. Under
the present construction when this melting |
operation ensues 1t becomes necessary to work .
off the steam from the boiler and blow the water

1n it down below the level of the fusible plug

‘remove the latter, and insert a new filled plug.

Afterward the Water is pumped into the boiler

to a safe level and steam raised to the neces-

sary pressure. This always causes a loss of

time of material duration, and in cases of aship

at sea or in a large factow employmﬁ' many
men the present svstem of repair 18 expenswe
and dangerous. In the first instance, a ship is
liable to be wrecked and lives lost owing to the
depletion of the boiler force, and par tmularlv
where only one boiler is carried within the ves-

- sel, and 1f more than one boiler is employed a

considel able loss of time ensues. Whlle the

shipisthus depleted and rolling, as in a storm,

the water rushes to one side of the boiler or
boilers, leaving the fusible or safety plug ex-

- posed, with the result that they melt out suc-

5o

cessively and at times when they would last for
a considerable period. In the case of a large
factory valuable time is lost-when a plug be-

device applied ther et0.
tail side elevations of par ts of the i improved

comes fused and 1s repaired under tho present
methods and the employees are required to re-

main idle until such repair is made.

The present invention is intended to.over-

come the numerous di'sadvantages heretofore
encountered; and it consists in the construction
and arrang ement of the several parts, which

will be more fully her emaftel descrlbed and

claimed.

In the drawings, Figure 1 is a longitudinal
vertical section of a portion of a boﬂer and
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combustion-chamber, showing the improved

Figs. 2 and 3 are de-

Fig.

devices. 4 1s a transverse vertical sec-

tion of a portion of the boiler and combustion-

chamber, showing a modification in the con-
Stl uction of theimproved device. Figs. 5

5and

6are detail elevations, broken aWay, of dlﬁel- |

ent parts of the improved device as shown ar-
ranged by Fig. 4. Fig. 7is a transverse ver-

tical section of another part of the organiza-
‘tion of elements shown by Fig. 4. Fig. 8 is

a sectional view of a part of the mechanism
employed in the organization of the elements
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shown by Fig. 4 and illustrating the mode of

wpplyinﬂ a fusible plug to its holder.

used in conjunction with the: pluo' shown bV
Fig. 9. o
Similar numerals of reference are emploved-

to indicate corresponding par ts 1n the several
views. - -
1 and 4, the numeral 1

Referring to Figs. 1
designates a boiler having a combustion-cham-
ber 2, as in ordinary boiler constructions, the
said cembustlon—chambel being provided with
the usual crown-plate 3.
a threaded aperture 4 isconstructed to receive
a plug 5, having a fusible filling or composi-
tion 6 therein. The plug pr 0]ects above the
crown-plate 3. Secured on the crown-plate 3

18 an annular plate 7, having an upstanding

flange 8 surrounding a centr al opening there-

thr oucrh the plug 5 bemo in concentric rela-
The upper edge of the
| flange 8 1S convex, as at 9, and. coopemtmw

tion tO the flange &.

i

Fig. 9
18 a detail view in transverse vertical csectlon
showing the preferred form of plug used in
, | either of the structures shown by Figs. 1 and
4. Fig. 10 1s a detail elevation of “the pull
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16, and the

23

- cap.
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therewith is a tubular or hollow cap 10. The
cap 10 is of the same diameter as the flange 8
and has
adapted to closely fit over the convex edge 9

of the sald flange. The cap also has a boss
12 rising from the center of the top thereof.

and said boss is formed with an enlarged
soclket 18 and a screw-threaced bore 14, a re-
duced opening 15* extending through the top

of the cap and communicating with the socket |
The lower enlarged ter minal 15 of a stem

13.
16 1s held 1n the socket 13 by a seat or cap-nut
17, applied to the upper end of the boss 12
and having a reduced member 18, with a
screw-threaded aperture removably entering
the bore 14. The cap-nut 17 is annular and
adapted to move longitildinally'over' the stem
latter is tubularand has a bore 19
tqerethrouo‘l corresponding in diameter to
the « opening 15* in the top of the cap 10 in the

form of the improved device shown by Kig.

1. 'When the lower enlarged terminal of the
stem 16 is secured to the boqs 12 of the cap
10 by the nut 17, as clearly shown by Fig. 1,
the bore of said Stem alines with the opening
15* to form a continuots outlet from the said

On the top of the boiler is- secur ed a.yoke
20, which is disposed over an opening 21. The
base 92 of the yvoke is solid, and in the center
thereof, over the said opening 21, isa bore 23,

commumcatlnw with a ser ew—threaded Socket

24, to recelve Stitable packing and a stufling-
box gland 25, and through the said bore 25
packmg, and stufling- bax gland the stem 16
projects to a sulta ble distance for a purpose
which will now be e*{plalned The upper ex-
tremity of the stem 16 is screw-threaded, as
at 26, and adjustably ettends through a screw-
piuﬁ'Q’Y rotatably held in the upper converged

- portion of the yoke 20 and having a Tower
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the full length of the stem 16.

Lt Pl

flange 28 to prevent upward movement there-
of throucr‘h the yoke. The upper end of the
plug 27 projects above the top ot the yoke 20
and is reduced, and on such reduced terminal
of the plug is Leyed a hand-wheel 29, and by
rotating the said" hand-wheel the Valve— stem
16, together with the cap 10, may be adjusted
downwardly toward or upW‘erlV away from
the flange 8 of the annular plate 7. On the
upper terminal of the stem 16 a petcocL 1S
applied for exhausting purposes, it being un-
derstood that the bore 19 continues thrmmll
The cap 10
and the pluo* 7 are shown in detail by Figs. 2
and 3.

The organization of demces shown by Fig.
4 1s ‘5111111&1’ to that shown by Fig. 1 and has
similar reference-numerals -applied thereto.
The bore through the stem 16 as shown by
Fig. 4 is larger than the bore through the
stem shown bV Fig. 1, and on the upper ter-
minal of the stem the petcock 30 1s remov-

‘ably applied by a cap 31, to which the lower

end of said petcock is directly secured. The

a lower concave edge 11, which 1s

760,126

stem is adjustable in the organization shown

by Fig. 4 to bring the cap 10 nearer to or ele-

vated : away from “the flange 8 of the plate 7;
but in this instance an additional feature is
provided and consists in the use of a guide-
tube 82, which extends completely through

the stem 16 and projects below the cap 10.

The lower end of the guide-tube 32 1s in prox-
imity to the upper end of the plug 5 for
the purpose of directing a filling into the said
plug to replace a fused illing. - For this pur-
pose a separate 1mplement 1S employed and
may be termed a ‘setting” or .  ramming”
tool and is clearly shown by Fig. 8, wherein

the operation of disposing a ﬁlling within the

plugis clearly illustrated. This filling or ram-
ing tool comprises an elongated shank 33, hav-
ing a lower enlarged head or tamper 34 and
an upper grip or handle35. The 11ling 36 is1n-
serted in the upperend of the G'Lude—tube 32 and
is pushed downwardly by the head or tamper
34 into the plug 5. The bore through the
plug, as shown by Fig. 8, is of inverted con-
ical form and the plu'ﬂ‘ 36 is of elongated simi-
lar form, so that when it is pushed down into
the bore of said plug it may become firmly
lodged in place by repeated blows delivered
on the end thereof through the use of the tool.

The operation of the organization of ele-
ments shown by Fig. 1 is as follows: When
the fusible plug blows out or becomes melted,
the cap 10, which is normally elevated, so as

to leave an opening between the lowel edge

thereot and the flange 8, is screwed down so

that the said lower edO'e of the cap will irmly

bear on the upper _edgre of the flange 8 to form
a tight joint. To ascertain if the plug 1s shut
out from communication with the boiler, the
petcock 30 is opened. There are two differ-
ent lengths of fusible plugs 1n use at present,
one bemcr about two and one-half inches lona'
and the other one and one-half inches lfmﬁ"

The longer plug will be inserted when the re-

pair operation is completed, and when one of

‘the said long plugs melts out it is replaced by

a shorter one, the longer plug by-its use re-
sponding to the meltmcr operation when the
water gets low at a time when the water is
hloher than when a short plug is used, be-
cause the longer plug will become meovered

first,and hence the difference in thedepthof wa-
“ter above the crown-plate will permit the tem-

porary introduction of the shorter plug. The
shorter plug then will be first introduced and
enough water will be over the top of said plug
to permit ch‘mrmcr the botler with a new sup-
ply of water to a proper level, and it will only

be necessary to pull out the ﬁres while the old

plug is being removed and the new one in-
serted. Durmo this operation the machinery
depending upon the boiler can be allowed to
run slowly and it does not become necessary
to blow the steam down at all, and 1t 1s not
necessary to blow the water down below the

combustion - chamber or crown-plate ot the
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latter to avoid scalding, as is the case in the

old mode of inserting plugs.
It 1s proposed. to form the parts of brass, so

~that they will not carrode with obvious ad-

TO

15

vantages.

The operation 1n connection Wlth the or-
1

ganization shown by Fig. 4 is similar to that
just explained except tlnt the fusible filling

for the plug is inserted through the guide- tube

32 by the means heretofore expl&med
The form of plug preferred for use in con-
nection with the improved safety attachment

1s shown by an enlarged detail section in Fig..
9 and comprises a lower body member 37,

having a flange 38 to bear against the under

side of the crown-plate 3, and rising from the

sald flange 1s a tubular Stem 39, Whlch 1S eX-

teriorly screw-threaded and has an upper re-

~ duced terminal 40, which provides a circum-

20

ferential shoulder 41.

An exteriorly-screw-
threaded member 42 is applied to the ex-

tremity 40 of the body member below, and

- through both members of the plug a bore is

30

formed, which becomes continuous when the

two members are united, the bore in the lower

or body member being of greater.diameter |

than that of the upper member or gradually
increasing in diameter in a downward direc-
tion. The upper portion of the bore of the
member 42 1s formed with left-hand screw-
threads43. A fusible filling of the longer type
isinserted in this preferred form of plug,and as

- ameans of convenience in operating said pluga
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| chamber
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tool 1s provided which consists of an elongated
stem 44, having a handle 45 on the upper end
thereof, and a lower left-hand serew-threaded

‘head 46 to fit in the bore of the upper member

49 and coact with the threads43. When the fill-
ing blows out of the plug, the cap 10 is closed

down, as before explained, and the pull shown

by FKig. 10 is then inserted through the valve-

stem and the head 46 thereof 1s caused to en-
ter the upper member 42 and become fast to.

the latter through the medium of the threads

43. The member 49 is then detached, thereby

leavmﬁ' the bottom half or body member re-
maining in the crown-plate of the combustion-
The new filling 1s then inserted in
the Jower half or body member of the plug by
means of the pull shown by Fig. 8. The ad-
vantage of this form of plug and the mode of

- separating it as set forth is that when the tOp
~of the pluw is taken off and a new filling is in-
serted 1n the lower half or body member 37

the latter 1s covered with water and does away

| with the necessity of pulling out fir es or other

delays.

In referring to the difference in the long and

short plugs and the advantage in the use of a
short one after a longer has been fused or

‘blown out it will be understood that if a longer
plug was 1mmediately reinserted or a plug
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having the same length as that which has been

blown out the 1ephemw or substituted plug
would be just as quiekly melted, as it would be
exposed to the heat and not covered with wa-
ter.

Having thus described the mventlon, what -

is claimed as new is—

1. In a safety attachment for bmlers, the
combination with the crown-plate of the com-
bustion-chamber having a fusible plug there-

in, of an inclosing device for shutting out the -

water from the plug after fusing, a tubular
stem attached to said inclosing device and hav-
ing a valve on its upper extremity, and an in-

ner guide-tube extending below said stem to-

73

proximity with the plua and means for ad-

Justing the said stem.

2. Inasafety attachment for steam-boilers,
the combination with the crown-plate of the

combustion -chamber having a fusible plug

therein, of an annular flange-plate surround-
ing and spaced from the plug, a tubular in-
closing device the lower edge of which is of
equal diameter with the flange and adapted to

| be seated thereon, a tubular stem secured to

the inclosing device and projecting upwardly

through the top and to the exterior of the
boiler, a valve on the upper terminal of the

stem, and means for adjusting the stem and
Inclosing device.
3. A plug for the purpose set forth, com-

prising a lower membei an upper 1’1’101111)61 de-

tachablsr secured to the lower member, both
members having registering
through, and the upper member having an in-

ternal screw-thread at the upper end to re-

30
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bores thel e-

ceive a pull-tool, inclosing means for the plug

and means for mplacuw the filling 1n the bor e
of the lower member.

100

Intestimony whereof I affix my signature in - '

presence of two witnhesses.
| GEORGE WHITHOUSE INGHAM.

~ Witnesses:
- WiLLiaMm MAXWELL,
JNO. A. KERR.
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