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To all whom it may concern : »
Be it known that I, ALONZO' W. CRAM, of

Haverhill, in the county of Essex and State of -

Massachusetts, have invented certain new and
useful Improvements in Combined Safety Ap-
paratus and ‘Damper- Regulator; and I do
hereby declare that the following is a full,
clear, and exact description thereof, which will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

My invention relates to safety apparatus
and damper-regulator; and the object is to
produce an apparatus that is more reliable,
sensitive, and certain than those now in gen-
eral use. » ’

The invention consists of an upper and lower
“vessel or chamber, connected by two fixed
pipes, and a third pipe provided with flexible
or jointed tubes, to which third pipe a lever is
pivoted and weighted to any desired pressure,
and to the end of said lever a chain is at-
tached, passing over suitable pulleys above
and below, and connected to the damper by
‘which the draft is regulated, thus forming an
automatic device by which the steam is always
maintained at a uniform pressure. Any lig-
uid may be employed in the vessels, mercury
being preferred, which is placed in the lower
vessel toa certain height, and when the press-
ure increases, said liquid is forced up into the
upper vessel through the pipes, and the weight
of the liquid in the flexible pipe, to which a
lever is attached, moves said flexible pipe
downward and closes the damper by a chain
connected thereto, and thus diminishes the
draft’until the proper pressure is again ob-
tained, when the liquid will run back into the
lower vessel, and assume its normal state.
The steam at the same time passes through
the other fixed pipe and out of the top of the
upper vessel, all of which will be more fully de-
scribed in the following specification, reference
‘being had to the aécompanying drawing, in
“which—

Figure 1 represents a vertical section of the
apparatus in its normal position. Tig. 2is a
vertical section of the apparatus when the
steam is escaping and the damper is closed.

In the drawing, A represents the lower, and -
B the upper, vessel, of any suitable size and
form, aund .they are connected by the fixed
pipes G D. The pipe C descends to near the
bottom of the lower vessel, and just enters the.
bottom of the upper vessel, while the pipe D -
descends a short distance into the lower ves:
sely and passes through the bottom of the ves: -
sel, and ascends about one-third way above.
It is also provided with an elevated cap,'d, to
turn down any liquid that might rise throngh
it. “ Near the bottoms of the vessels, on one
side, the pipe E is connected by any flexible
jointed or hinged tube, as shown at ee, so that
the lower end will be below the surface of the
liquid, and the upper end may be used to
carry the liguid back from the vessel B to the
vessel A after the boiler has been blown off to
the proper pressure. To the pipe E a pivoted
lever, ¥, is attached, and is fulcrumed at f on
the pipe C. The outer end of this lever is
notched for different pressures, and is provided
with a weight, G, to adjust-it. To the ex-
treme outer end of the lever F a chain, H, is
attached, which passes over the pulleys h %/,
secured to any suitable brackets or place on
the boiler, and is connected to the damper in
the chimney-flue. As the steam-pressure in-
creases the damper is closed by the descend-
ing of the pipe E and rising of the lever,
caused by the steam pressing upon the mercury
or other liquid in the lower vessel, and forcing
said liquid into the pipes C and E and vessel
B until the lower end of the pipe D is opened,
and’ the steam entering through the pipe I,
which is connected with the steam-space of the
boiler, passes through the pipe D, and escapes
through the pipe X' in the upper vessel B. '
The weight of the liquid in the flexible pipe
E, which is connected to the lever F, and, by
means of the chain H, to the damper, at the
same time closes said damper, and thus re-
duces the draft. When the steam has been
sutficiently blown off, and the proper pressure
been obtained, the liquid falls again and re-
sumes its normal position, and the damper is
again . opened. An overffow-pipe, L, in the
side of the vessel B is arranged at a proper
distance from the bottom, so as to allow any
surplus liquid that may come in from -any
cause whatever to escape.
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The operation of the apparatus will beread-

ily understood from the above description by
those skilled in the art, and will need no fur-
ther explanation here.

The advantages of my apparatus are, that it
is very simple in construction; it is not liable
to get out of order; it is positive and reliable
in its operation; it is especially apphcable to
boilers for heatmo dwellings and. those using

very low pressures; it is very sensitive; it can

be made of any s_ize and of any suitable ma-
terial.

Having thus described my-invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. A safety apparatus and damper-regulator
consisting of an upper and lower Vessel suita-
bly connected, and a flexibly-jointed pipe con-
- nected to-a lever and chain for operating the

- damper, subsmntlally as and for the purpose

specified.

2. In a safety apparatus and damper-regu-
lator, the flexibly-jointed pipe K, attached to
vessels A B, the connecting-pipe C, and lever
¥, with chain H, connected to the damper of
a boiler, substantially as shown and deseribed.

3. The combination of the vessels A B, pipes
C D, and flexibly-jointed pipe E with the le-
ver F and chain H, connected to the damper of
a boiler, substantially as shown and described.
4. The vessel A, having inlet-pipe I, vessel

B, with outlet- plpe K and overflow L, the pipe

C, and the pipe D, provided with cap d, in
comblnatlon with the flexibly-jointed plpe E
and lever T, connected to chain H and the
damper of a boﬂer, substantially as and for
the purpose described.

5. A safety apparatus and damper-regula-
tor consisting of the upper and lower vessels
A B, pipes C D, and flexible pipe E, provided
with' joints e e, pwoted lever F, and chain H,
connected to the damper of a boﬂer, all con.
structed and arranged as shown, and for the
purpose specified.

In testimony that I claim the foregomg as
my own I hereby affix my signature in pres-
ence of two witnesses.

ALONZO W. CRAM.

‘Witnesses:
A. T..Crawm,
A. S PULSIFER.




