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To all whom 1t may concern:

Be it known that I, DANIEL SULLIVAN, of

the town of Lincoln, in the county of Provi-
denceand Stateof Rhode Island, haveinvented
certain newand useful Improvementsin Steam
(zenerators and Boilers; and I do hereby de-
ciare that the following, taken in connection
with the drawings which accompany and form

part of this specification, is a description of

my invention sufficient to enable those skilled
in the art to practice it.

This invention relates to safetyattachments
for steam generators and boilers; and it con-
sists of certain novel devices, hereinafter more
fully described, which become important ad-
juncts to the boiler, and are designed to sup-
plement the safety-valve in case the latter
should fail 1n its proper functions.

1o those skilled 1n the art it is well known
that the principal cause assigned for boiler
explosions, assuming that the material and
workmanship are of good quality, is over-
Overpressure may be induced by
the safety-valve being overweighted, by its
sticking on its seat, or by the inadequate size
of the commuunication between the boiler and
valve, and all these causes may be attributed
elther to ignorance or to a want of skill in the
care and management of the boiler.

The object of this invention is to provide |

certain mechanical means whereby the safety
of the boiler shall be secured against a worth-
less steam-gage and safety-valve and the ig-
norance or carelessness of the personin charge.
It 1s evident that if an explosion ocears the
boller will give way at that point in the steam
area which 1s weakest; or,in other words, the
resistance of a boiler to steam-pressure must
be measured by its weakest point. My inven-
tion seeks to provide snuch aweak point, which
consists of a metallic plate of reduced work-
Ing strength,located outside the boiler proper,
but econnected thereto by means of a flue and
a perforated pipe extending longitudinally in
the steam-area within the boiler.

In the drawings, I'igure 1 represents an or-
dinary steam-botler with a portion of the shell
broken away,theperforated pipe in the steam-

- Toom, a vertical section of the flues, globes,
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and plates, and an ordinary valve. I'ig.2 rep-
resents a metal plate that bisects the larger

—

globe horizontally, partly in section; and Ifig.
3 represents a perforated metal plate, partlyin
section, that bisects the smaller globe.

Similar letters ot reference 1nd1c'1te corre-
sponding parts.

A is a perforated pipe, located in the steam-
space and longitudinally of the boiler.
perforations are made in the top and extend
along the entire length.

Ii 1s a flue, that connects the perforated pipe
with the globe D, through which the steam is
conducted into the lower half of said globe.
The flue L& is made up of a short pipe riveted
to the boiler, having communication with the
perforated pipe A and the nozzle-extension of
the globe-hemisphere. The steam 1s arrested
in the larger globe by the plate B, which bi-
sects said nlohe horizontally, and constitutes
the weak point of the boiler, and is that part
1n which the collapse takes place should the
steam-pressure exceed the tensile pressure of
said plate. The resistance of the plate BB to
the steam-pressure isintended to be somewhat
oreater than the statical pressure in the boil-
er—that 1s, the pressure which would be re-
quired to raise a perfectly-working safety-

valve fromits seat—and eonbldelablyless than

the estimated working strength of the boiler.

The globe D, for convenience of constrac-
tion, is made in two hemispheres, with flanges
formed at the line of contact, when put to-
gether, to make steam-tight seams, and each
hemisphere terminates in flanged nozzles g.
The flanges on the nozzles afford suitable
meaus to receive bolts to connect the parts.

The
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The smaller globe C is bisected with a perfo-

rated plate, H, and is part of the detail of my

immvention, This globe 1s formed by enlarging
thenozzlegotfthe upperhbemisphereofthegiobe
D for the lower hulf, and the lower part of the
neck of thevalve abovefortheupperhalfofsaid
olobe. T'he perforations in the plate within
the globe C serve as outlets for the steam af-
ter the collapse of the plate 3. Above the
globe C, and attached to it, is an ordinary
valve, V, with handle K, by which it may be
opened and closed at pleasure. The valve

should be kept open and locked to avoid any
contingeuncy of its being closed, because it af-
fords the only exitforthesteam, which relieves
the boiler from overpressure.

The handle K
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45 joints can be obtained, and less space will be

places the valve under control of the attend- |
ant, which shounld beclosed to confinethe steam
when reduced to a safe working load.

The pipe A is perforated the entire length,
that the steam and water in the boiler may

not rush throughina body, and that all parts |
of the boiler shall be relieved of pressure si-
multaneonsly after the collapse of the plate B.
The perforated plate H breaks the force of the
steam in its passage through the valve. The |
plate B, bisecting the larger globe D, is a cir-
cular piece of homoweneous metal (steel pre-

terred) of any given tensile strength, which
will be determined by the load the boiler is
intended to carry. These plates are made of

L

aifferent thicknesses, which will be capable of |

resisting different deﬂrees of pressure, so that
when the limit of StI‘E‘ﬂ“‘th 18 known or deter-
mined on it will be necessary only to select the
plate that corresponds to the required resist-
ance.

- The method of applying the safety attach- l
ment 1s as follows: The steam rises from the
boiler and passes through the perforations of
the pipe A, through the flue B into the lower
half of the globe D, and fills the space below
the plate B, exerting the same pressure on said
plate as on the other parts of the boiler. If
the safety-valveshould fail torelease the steam
when the Dboiler is overloaded-—that is, sus-

taining a prebsure from the steam in excess of
what bllOllld raise the valve in a normal con-

ditlon—thenitisintended thatthe plate should
collapse or burst, and the steam would pass
out through the valve V, which affords the re-
lief that the imperfect safety-valve. failed to
provide. At the proper time the valve can be
closed by the handle K, and the boiler may be
then used as before, or untll a new plate is sub-

stituted for the one that collapsed.

The chambers C and D, which I have rep- |
resented and designated abs ‘“olobes” may be
of other forms; but the Spherlcalform 1S prefer-
able, because it can be made cheaper, better

{

required,
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While the globe C, perforated plate H, and

i the valve V are important factors to the per-

fect working of my invention, I do not regard

these elements indispensable to the organiza-
tion. If these features were omitted, the out-

let at the top of the globe D should be smaller
than when these appliances are punt to use.

The same general result would be attained if
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the outlet of the globe D were covered with a g5

perforated plate, properly secured thereto. A
still better result would follow by a valve like
VY, attached to the globe D; but to obtain the

bebt resuits I am persuaded that all the ele-

ments as descmbed and illustrated Should be

employed.

60

1 am aware that Dbursting-plates have been

used before my invention; but with these no
provision was made for escape of the steam
beyond the walls of the small chamber in which
the bursting-plate was located. Of necessity
the relief thus afforded could be but tempo-
rary, and must be measured by the capacity
of such chamber.
Having thus desceribed myinvention, I elaim
as newand desiretosecureby Letters Patent—
1. In combination, substantially as speci-
fied, a steam-boiler, perforated pipe located in
the steam-space, burstmg plate, chamber D,
and a suitable device, snbstantially as de-
scribed, for releasing the steam from the boiler.
2. The combination of a steam-boiler and a
safetv attachment, consisting of a perforated
pipe located in the steam- -space of the boiler,
a globe bisected horizontally with a homogc
neous metal plate calculated to possess less
resistance to steam-pressure than the boiler to

which 1t is attached, a smaller globe bisected

by a perforated plate and a valve-out]et for
the steam, substantially as specified.

o. A perforated pipe located in the steam-
space, for the purpose specified, substantially
as described and illustrated.

DANIEL SULLIVAN.

Witnesses:

"H. B. CARPENTER,
H. L. FREEMAN,
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