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To all whom it may concern :

L .

Patent Office.

'SAMUEL BODEN, OF LOUISVILLE, KENTUCKY.

Letters Patent No. 90,226, dated May 18, 1869,

I_-—h‘“

IMPROVEMENT IN SAFETY-VALVE.

il p—e-

The Schedule referred to in these Lietters Patent and making part of the same.

Be it known that I, SAMUEL BODEN, of the city of
Louisville, in the county of J eﬁ“ersen, in the State of
Kentueky,‘ have invented certain new and valuable
Improvements in Steam-Boilers, to prevent the burst-

ing and collapsing thereof; and I do Lereby declare-

that the following ‘is a full and exact desecription

~ thereof, reference being had to the accompanying
- dmwmge, and fto the lettels of reference merked

thereon.
The nature of my invention consists in providing a

- steam-boiler with one or more valves, for the escape

of steam, in addition to the ordinary safety-valve, and
in constructing the additional valve to open downward
or within the boiler, or steam-drum, and of much
larger area than the other, and erdmm; safety-valve,
and in so arranging both valves that both may open

- atb onee, for the escape of steam, or that the additional

valve may be opened independent of the other, by
being forced down by atmospheric pressure, in the

event of the creation of a partial vacuum in the steam-
drum, or boiler, by any cause, and thus preventing a |

collapse, in the first place, and a bursting --by the re-

-sulting reaction, in the second place.

To enable others skilled in the art to meke and use

my invention, I will proceed to describe its construc-

tion and eperetlon
Figure 1 represents a vertical seemenel view of the

- steam-drum, or receiver, fixed upon the boiler F, and
a side view of the valve—rede C and D, the edjusteble

fulerum H, lever h, weight P, and other parts.
Figure 2 represents an end view.
Flgure 3, a top view.
The StEd:]Jl-dI‘llIIl L has the form shown in the draw-
ings, with a port, or opening at the end, marked (&,

and another end, about twice as large, mmked G.

This larger Velve is located in the inside of the

'drum or boiler, and is seated up against the top of
the d1 um,, while the smaller valve is located upon the

outside, and has its seat upon its opening.

-The mlve—ro_ds C and D are held in their peeitiene
perpendicular to their respective openings, by the caps.

#’ and »", through the tops of which they extend.
From-one cap to the other extends the horizontal bar
J, which is formed with a vertical slot in i, through
whieh the foot of the fulerum H may be made to move
back and, forth, from M to M.

The vehe-rod C is connected with the plain lever h

by a link, @, so-as to make a loose joint with it.

The valve-red D has eddltlona,l and lmportant feat-

. ures,

The stem £ is in two pruts T-he,upper end et the

lower part, and the lower end of the upper part are
within the nut g, and each has upon-it a convex screw-
thread, one a left, and the other a right-hand thread,
and the nut ¢ is fer med with mrlemendmg_euneeve |

L , -

thleads so that, b} turning the nut to the right or
left, the stem may be lengthened or shortened, as may

- be tlﬁ&ll ed.

The upper end of the valve-rod D is connected mth'

the link r, by a loose joint at c.
The stem e, of the fulerum H, is constructed to form

a loose joint mth the clevis b.

The lever h, beforé being. bolted to the link a, may
be passed threugh +11e clevis b, and then turough the
link 7. -

The élevis b may be fastened at any point of the
lever I, by turning the set-screw ¢, and the lower end
of the fulernm H may be fastened, ‘at any point on the

slotted bar J, by turning the nuts k.
The openings in the Tink # are made een51dera.blv

longer than the lever I is wide, in order that the end
of the lever may have room to play up and down
therein, but, in order to regulate that play, the top of
the link is made with a ciroular opening in it, and in
that opening IS placed a spiral spring, p, and that
spring is held in its place by a set-screw, o.,

On the other end of the lever may be placed a com-
mon pea-weight, P, which may be fastened, at any
point desired, by a set-screw through the tep or 51de
of the welght |

" The movable fulerum H, by lts convenient ferm and
structure, enables the engmeer to place the fulerum

under the lever, at any desued point, with quickness -

and facility.
In case of any sudden and undue mereeee of steam,

the valve G’ would be raised, and the raising of that end

‘of the lever would, of course, depress. the other, which

rests upon the sehd bottom ‘of the link r, and thus
would force downwards the larger valve G and would
afford instant relief to the boiler, by ellewmg the steam

| ‘to escape by its port also, and this movement would

be greatly aided by the atmospheric pressure upon the
upper surface of that -valve.

'On the other band, in case of any. sudden creation
of 4 vacuum, ora pertml vacuum, within the boiler, by
any cause, while the %meepheme pressure would hold
the smaller valve G firmly in its seat, and closed, if
would force the larger valve dewnwarde and open its
port for the edmlssmn of the air. The spring in the
top of the link » would close the valve (&, so soon as
the vacuum was destroyed, and then, in case of asud-
den and undue increase of stearn, at the instant of the
closing of that valve, the valve & would open, and,
by the action of the lever, would open the larger yalve
also, so that the steam Would escape at the same time

thwugh both.
It is obvious, from the foregoing deserlptlen,' that

the fulcram H may be so adjusted that the steam, at

5 given degree of pressure, will be just sufficient, or
more or less than suflicient, to' raise the small valve,
and depress and open the large one, notwithstanding



the pressure of steam'upon the under side tending to
-hold it closed up against the seat. |

‘With my construction and opera;tibn' of these two.
valves, the collapse, or bursting of the boiler is ren-

dered almost impossible. But, if deemed necessary,
two, or even more-addifional valves may be used, for
the same purpose and in the same manner. |
The supply of steam in a boiler may become either
_excessive, or deficient from various causes, and in
either case it is injurious to property. We- know
from experience that the shells of boilers do collapse,

and in many instances of collapse we are unable to
~aftord any rational explanation of the cause, or causes

which produce this result. - Steam-generators of only
ordinary strength will withstand a pressure of steam
from within of, say, one hundred and fifty pounds to
the square inch, with safety, and we would naturally
~ suppose that if a perfect vacuum were created within
. the boiler, the weight of the atmosphere, of about fif-
- teen pounds to the square inch, would not injure, or

collapse 1t, yet, as before stated, boilers are collapsed
by the weight, or pressure of the atmosphere. This
-18 generally when a vacuum, or partial vacuum -is sud-
denly created, by any cause, such as the condensation

- of _the steam within it, or the blowing off, and conden- .

- 90,2%0

sation at the same ﬁme. - The suddenness of the
pressure seems to produce this effect—the effect of a
blow struck. ‘ | -

In case of the introduction of an excess of cold

- water, the portion of the boiler coming in immediate

contact with the water would be reduced in-tempera-
ture much below the remaining part, and this inequal-
ity would itself increase the tendency to collapse.
- But, as before intimated, I may not be able to ex-
plain the reasons of collapse. 1 do, however, by my
additional valve, afford an unfailing remedy. |

‘What I claim as new, and desire to secure by Let- o

ters Patent, is— | . | |

1. The valve-rod D, with itsslotted link r, adjustable -
connecting-nut g, spring p, set-screw o, loose joint ¢,
and valve G, constructed, combined, and arranged sub-
stantially as herein set forth. |

2. Thearrangement of the foregoing-stated elements
with the lever h, adjustable - bearing &, and fulcrum-
standard M, connecting-link ¢ and stem d, valve &3
and weight P, substautially as herein set forth. -
| o - - SAMUEL BODEN.

Witnesses: | o
WM. B. KENNEDY,

JONATHAN MCKELVEY.
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