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UNITED STATES

PATENT OFFICE.

SYLVESTER W. WARREN OF BROOKLYN ASSIGNOR TO HIMSELF T C. BANKS,
AND J OHN THOWIPSON OF NEW YORK, N. Y.

- IMPROVED HIGH AND LOW WATER _INDICATOR FOR STEAM-BOILERS.

- Specification forming part of Letters Patent No. 32?237’_, dated April 30, 1861.

To all whom it may COTLCETTLS

Be it known that I, SYLVESTER w. WAR-
REN, of Brooklyn, in the county of Kings and
State of New York, have invented, ma,de, and
applied to use a certain new and useful Im-
provement in High and Low Water Indica-

torsfor Steam-—Boﬂers &c.; and Ido hereby de-

clare that the followmg isaf ull, clear, and ex-
act description of my said invention, refe]:'en ce
being had to the annexed drawings, making
part of this specification, wherein I have rep-
resented my sald apparatus as ready for use,

a portion being shown in section for 111ustrat—’

ing the construction more fully.

My said invention is an improvement upon
that set forth in Letters Patentgranted to me
July 6, 1858; and it consists in arranging the
said mdlea,i:or in such a manner that 113 will
answer as a high-water indicator. I also
make use of certam Improvements in the con-
struction of the parts themselves, whereby I
am enabled to check as far as possible any
circulation of hot water in the pipe when used
as a low-water indicator, and 1 also arrange

my glass mspectlon-ﬂ*age in such a manner
that the connections thereto can be shut off

without 111terfer1n0‘ Wlth the action: of the in-
" dicator.

The general prmclples upon which my said
invention act are similar to those set forth
in the aforesaid patent, viz., that of the ex-

pansion of a pipe under heat producing a

motion by end compression upon an arched
sSpring in a manner similar to a toggle-gomt

whereby considerable movement is given to
the middle part by a very slight end mo_tion,.

this movement acting to open a valve to an
alarm-whistle or sumlar devme for ealhnﬂ* at-

tention to the boiler.

In the drawing, B is a pipe held ﬁrmly at
one end by the nuts ¢ ¢ and flange b upon
the plate A, that is attached on the front end

of the boﬂer or toany other convenient place. -

h is a cross-head affixed to the other end of
the pipe B and having rods 72 2 to the sliding

follower &t k. 'The ﬁanwe ¢ serves to ﬂ*mde'

the pipe B; but the hole i in said flange is suf-
ficently lar oe for the pipe to expand or con-
tract fr eely by any change of temperature.

~follower £, shnjhtly arched upwmd_,aud near

| its center is the valve E, for opening or clos-

ing the passage-way in. the chamber D, be-
tween the steam-pipe [ and alarm-whistle m.

It will now be seen that if the pipe B is ex-
panded by a considerable increase in the heat

the distancebetween the follower%k and flange -

¢ will be shortened, and these, pressing upon
the ends of the spring C, will- bend the same,
giving considerable movement and opening
the Valve to the Whlsﬂe m, as In my aforesaid
patent. -

The pipe B i8 to be located shﬂ*htly below

the nusual and proper water-level, so that the '

same will always remain full o_f,nfater, as here- -
inafter described, except when the water falls
in the boiler below the level of said pipe,when
steam occupying the space of the water will .
heat said pipe and cause the aforesaid expan-
sion and alarm. -

At one end of the plpe B is the pipe ¢, that
passes down in the form of a siphon and en-
ters the boiler some distance below the sur-
face of the water. The lower down this con-
nection is made the better, because the water
1s cooler near the bottom of the boiler.

1 is a cock or valve by which the pipe ecan
be shut off from the boiler, and 2 is a cock
by which any Sedlment can be drawn off from
the smhon

d is an ascending plpe passing into the
boiler at 3, where there is a cock or valve for
shutting off said pipe. This connection to-
the boiler 1s to be as high as the greatest level
to which 1t 18 safe to fill the boiler before any
liability would arise of the water foaming over
into the engine and injuring the same by be-
coming confined in the steam-cylinder and
forcmﬂ' the heads off.

Tt will now be evident that while the water '
is at a higher lével than the tube B the said
tube W1ll be comparatively cold, because no
circulation of the hot water can take place
except that induced by the hot water formed
by the condensation of steamin the apparatus,
and this condensation isvery slight. If, how-
ever, the water falls in the boiler, so that the

pipe B is filled with steam, the expansion and

alarm, as aforesaid, are given. If, on the
other hand, the pump is left on 100 long and.
the boiler becomes too full and the water rises

| above the connection 3, the pipes d, ¢, and B
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are all full of water, and there is almost an
instantaneous circulation of hot water that
expands the tube B, as before indicated, giv-
ing an alarm as a hlﬂ’h—WELLel dicator.

In addition to the mphon—mpe e preventing
any circulation of the water while the pipes
are partially filled with steam it also allows
of the expansion in the pipe B without there
being any liability to make said pipe leak at

the Jomts the double bend allowing the pipes

to spring.

My ﬂ'lass gage 118 inserted in the metallic
socket ¢ g in the manner represented, and ax-
ranged parallel to the pipe d, and n n are
valves applied between said pipe d and the
gage f, so that the connection can be closed
to:t cleaning said glass gage or for replacing
the same; but the counectmns of the pipe B
with the boiler are not by this operation shut
off, the alarm-indicator remains in full opera-
qtlon whether there is a glass gage or not.
What I elaim, and desire to secure by Let-

ters Patent asan improvement upon my afore-
“said patent of July 6, 1858, is— |

1. The Slphon-p1pe e, In combination with
the expansion-pipe B, arranged in the manner
and for the purposes set forth., |

2. Introducing the pipe d into the steam-

‘boiler at the level of the greatest height to
which the water is to be

supplied, so as to
produce a high-water indicator by the circu-
lation of hot water through the expansion-

pipe B, for the purposes set for th.

3. The arrangement of the glass-indicating
gage 7, and valves or cocks n n, in combina-

tion with the pipes d and B, for ‘the purposes

set forth.
In witness whereof I have hereunto set my
signature this 16th day of February, 1861.

SYLVESTER W. WARREN.

 Witnesses: |
THOS. GEO. HAROLD,
LEMUEL W. SERRELL,
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