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To all whom it may concerm:

Be it known that I, ALLEN J. WRIGHT, a
citizen of the United States, residing at Cleve-
land, In the county of Cuyahoga, State of
Ohio, have invented certain new and useful
Improvements in Safety Water-Columns, of
which the following, with the accompanying

drawings, 18 a full, clear, and exact specifica-

tion.

My invention relates to the mechanism by
which the valve of a safety water-column is
operated to give an alarm for low water or
for high water, or for both, in a boiler to
which the water-column may be attached.

The objects of my invention are such im-
provements in the construction and combi-
nation of the parts of the mechanism that
operates the valve of a safety water-column

as will simplify the same, facilitate assem-

bling the parts thereof and taking them
apart, increase the life of such mechanism,
give a greater leverage to the operating-lever
than is had in any of the water-columns here-
tofore in use, and make the water-column
more elfective by reducing to a minimum the
possibility of its becoming inoperative or of
1ts not working for any reason.

My invention congists in the several im-
provements defined in the claims, to which
referenceis here madefor a definition thereof.

In the accompanying drawings, Figure I is
a Side elevation, mostly in central vertical
section, of a water-column embodying the
preferred form of my improvements. Fig. IT
is a horizontal section on line II II, Fig. I.
Fig. I11 is a vertical section on line III III,
Fig. I, looking in the direction of the arrow.

Referring to the drawings, 1 represents a
vertical cylindrical metallic shell forming a
hollow chamber 1*. The shell 1 has a lateral
projection or enlargement 1° vertically along
one side of the shell. The projection 1° forms
8 groove or recess 1° in the surrounding wall
of the chamber 1*. The recess L°extends up
and down the said wall and opens through-
out its length into the chamber 1*. The cy-
lindrical shell 1 has its upper end closed by
a cap 2, that is secured to the shell 1 in any
approved manner. A sediment-chamber 3is
preferably formed at the lower end of the
water-column. The said sediment-chamber
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1S in open relation with the chamber 1*. The
shell 1 and the cap 2 constitute the casing of
the water-column.

Upon one side of the column are two con-
nections 4 and 5 for the water-gage, (not
shown,) and preferably upon the side oppo-
site the water-gage connections is a water
connection 6. A steam connection 7 is pro-
vided and preferably placed in the center of
the cap 2. The water connection 6 1s con-
nected with the water-space of a boiler and
the steam connection 7 is connected with the
steam-space of the boiler. The steam con-

| nection is preferably connected near the

highest point of the steam-space in the boiler
and the water connection is preferably con-
nected near but high enough above the bot-
tom of the boiler to avoid the possibility of
the pipe being stopped with sediment in the
boiler. The water-column should be so lo-
cated that the mean water-line in the boiler
will fall in a plane about midway between
the desired high and low water limits.

3% designates a valve or plug connection
and provides for blowing sediment out of the
sediment-chamber.

The plug 318 serewed into a threaded open-
ing in the cap 2. Said plug has a hole 8* ver-

‘tically through it, which hole is enlarged to-

ward its lower end to form a valve-seat 8P,
Scerewed into or otherwise secured to the un-
der side of the plug 8 is a hanger-rod 9, that

depends from the plug 8 and.has its lower
end provided with a foot 10, Pivoted hori-

zontally to the foot 10 by means of the pin 102
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is a lower float-operated lever 11, that is pref-

erably an open ring, as illustrated in Fig. II,
to cause the float A to center itself upon the
said lever 11 when the water in the water-col-
umn falls low enough to allow the float to
strike the said lever. -The lower Hoat-oper-
ated lever 11 being pivoted upon a pin 10* at
one end and being connected with the upper
float-operated lever, hereinafterdescribed, by

‘means of a rod 13, that is connected with the

lower float-operated lever 11 between its ful-
crum and its free end, is properly referred to
as & lever of the ‘““second class.” A valve 12
is placed within and capable of vertical move-
ment in the opening 8* of the plug 8. The

valve 12 is connected with the whistle W by a
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valve-stem w. Projecting from the lower |

side of the plug 8 is a lug or hanger 3°% to
which an upper float-operated lever 14 is piv-
oted horizontally, as at 14°. The lever 14 is
pivoted off its center, so that it hasalongarm
and a short arm at opposite sides, respec-
tively, of its fulerum. The rod 13 is con-

nected with the short arm of the upper float-

operated lever 14 and extends downwardly,
having its lower end connected with the lower
float-operated lever 11 near its pivot 10%
The valve 12 is pivotally connected with the
upper float-operated lever 14 by a pivet 14*
between its fulerum 14° and the point of con-
nection between the said upper float-operated
lever 14 and the rod 13. From the long arm
of the upper float-operated lever 14 is prefer-

ably suspended a float-engageable member
The member 15 .
may be made a part of the upper float-lever
14, if desired, or the long arm of sald lever.
may be arranged to render 1t capable of be-
ing engaged directly by the float; butthecon-
The up-
per float-operated lever 14, having its ful-

15 by means of a rod 16.

struction illustrated is preferable.

crum-point between the ends of the lever, 18

properly referred toas a lever of the ““first
It will be seen that the valve 12iscon-
nected with the upper float-operated lever 14

class.”’

between the fulerum of said lever and the

point on its short arm at which the rod 13 is-

connected. -

A detached float A has unobstructed move-

ment by the action of the water in the col-
amn between the upper and lower float-op-

erated levers or the float-engageable member
.or members carried by either or both of said

levers.
The hanger-rod 9 and the rod 13 are pret-
erably placed within the groove or recess 1°,

that opens into the chamber 12 of the water-
column. The purpose of the projection 1* and

the groove or recess formed therein is to pro-
vide sufficient leverage and room for the parts
of the mechanism hereinbefore described
without unduly enlarging the casing of the
water-column, which lessens the weight of
the water-column and cheapens its construc-
tion without .interfering with the effective-
ness of the device.

As the lower end of the hanger-rod 9 and
the foot 10 are left without lateral support,
the said foot 10 projects almost across the
chamber of the water-column, leaving but
small play between the ends of the foot and
the sides of thecolumn. 'The purpose of hav-
ing said foot extend nearly across the column
is to have it engage the sides of the column
when the column is being handled in ship-
ment or at other times, and thus prevent the
footandits attached float-operated lever fromn
moving so far as to-unduly bend the rods 9
and13. Thissavesthe mechaunism described
from damage in packing, shipping, and other
handling and keeps the mechanism always
in place. |

66'7,41%

isin, when the water in the column (which
s always on a level with the water in the
boiler) falls far enough to allow the float to
strike the lower float-operated lever the de-
pression of said lever by the float opens the
valve and souunds the alarm, and when the

‘water rises high enoungh to forece the float

against the upper float-operated lever the
long arm of the said upper lever is raised and
the valve is opened and the alarm sounded.

It will be seen that my improved mechan-
ism is very simple and effective; that as the
valve is placed vertically in the top of the
column it cannot become clogged with sedi-
ment; that as the float is free and detached
it is allowed to turn when in action and that
the wear of the float is distributed over its
surface instead of being confined or limited
to places on its surface; that connecting the
valve 12 with the lever 14 between its fulcrum
and the point on the lever at which the rod
13 is attached gives a greater leverage to the
device when the lower float-operated lever 1s
operated than has been attained in any other
construetion heretofore known, and that this
is accomplished without materially enlarging
the size of the casing of the water-column;
that the said construection and arrangement
and combination of float - operated levers
greatly increase the effectiveness of the mech-

anism without adding to its initial cost, and

that as the whole mechanism is suspended
from thecapofthecolumn thesaid mechanism
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may be easily and quickly removed by loos-

ening the cap and lifting the parts described
out of the casing of the columnu. |

I would remark that I do not wish to be un-
derstood as limiting my invention to the de-
tails of construction hereinbefore deseribed,

‘because my invention embraces, broadly, an

105

upright water-colamn provided withan alarm

or signaling device—such, for instance, as a
whistle W—a detached float within the col-

umn and having a limited range of movement
vertically, and mechanism instrumental in

the operation of the alarm or signaling de-
vice and arranged to be operated by the fioat
when the water-level becomes sufficiently ab-
normal. o

Of course it will be understood that the ag-

oregate weight of the long arm of the lever

14, the float-engageable and float-centering
device 15, and the rod 16, employed in sus-
pending thesaid float-engageable device from
the aforesaid lever-arm, should be sufficient
tonormally retain the alarm-valveinitsclosed
position. It will be observed also that the

foot 10 forms a stop to limit the downward

movement of the lower float-operated lever
11, and the arrangement of parts is such that
the said lever upon the operation by the float
of either of the float-operated levers will have
its downward movement arrested by the foot
10, so as to limit the operation of either of
the said levers by the float, and consequently
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preventstraining of the valve-operating mech-

In the operation of my improved mechan- | anism.
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What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In awater-column, an alarm or signaling
device, a float within the column and having
a limited range of movement vertically, a
float-operated lever instrumental in the op-
eration of the signalizing device and ful-
crumed at the upper end of the aforesaid
range of movement, another float-operated
lever fulerumed at the lower end of the said
range of movement and instrumental in the
operation of the signaling device.

2. Inawater-column, an alarm or signaling
device, a float within the column and having

a limited range of mmovement vertically, a ver-

tically - tiitable float-operated lever instru-
mental in the operation of the signaling de-
vice and arranged and supported at the apper
end of the aforesaid range of movement, an-
other vertically-tiltable float-operated lever
arranged and supported at the lower end of
the said range of movement and instrumental
1n the operation of the signaling device, and
an operative connection between the said le-
vers. |

3. In a water-column, an alarm or signaling
device,a float arranged within the column and
having a limited range of movement verti-
cally, a vertically-tiltable float-operated lever
instrumental in the operation of the signaling
device and arranged and supported at the up-
per end of the aforesaid range of movement,
alowervertically-tiltable float-operated lever
instrumental in the operation of the signal-
ing device and arranged and supported at the
lower end of the aforesaid range of move-
ment, a rod establishing operative connec-
tion between the said levers, and a stationary
stop-forming member arranged to limit the
downward movement of the float.

4. In awater-coluinn, an alarm or signaling
device, an upper lever of the first classinstru-
mental in the operation of the signaling de-
vice and having one of its arms longer than
the other, an uprightrod having itsupperend
connected with theshort arm of thesaid lever,
aleverof thesecond classoperatively connect-
ed with thelower end of the aforesaid rod,and
a Hoat between the levers.

5. In a water-column, the combination of
a lever of the first class having a long arm
and a short arm, a lever of the second class,
an alarm or signaling device connected with
the short arm of the first-mentioned lever be-
tween the lever’s fulerum and the free end
of the lever’s short arm, a rod establishing
operative connection between the aforesaid
lever of the second class and the free end of
theshort arm of the aforesaid lever of the first
class, and the float between the said levers.

6. In a water-column, a casing provided
with a removable cap, an alarm or signaling
device supported from the cap, a hanger-rod
depending from the cap, a lever supported
from the cap and instrumental in the opera-
tion of the signaling device, a float arranged

below thesaid lever, and a stop-forming mem- |
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| ber arranged to limitthe downard movement

of the float and formed upon or supported by
the aforesaid rod, substantially as and forthe
purpose set forth.

7. In a water-column, the combination of
a lower float-operated lever, an alarm or sig-
naling device, an operative connection be-
tween the signaling device and the aforesaid
lever, a hanger-rod having its lower end pro-
vided with a foot extending in under the le-
ver and forming a stop for limiting the move-
ment of the said lever by the float, and a float
arranged over the said lever.

S. In a water-column, the combination of
a lever of the first class having a long arm
and a short arm, an alarm or signaling device
connected with the lever’s short arm, a hang-
er-rod, a stop-forming foot attached to the
lowerend of thehanger-rod, a lever of the sec-
ond class, arod connecting the last-mentioned
lever with the short arm of the first-men-
tioned lever, and a float between the levers.

9. In awater-column, an alarm or signaling
device,upper and lower float-operated levers,
operative connections between the levers and
the signaling device, a float-engageable mem-
ber suspended from the upper lever, and
a detached float between the sald float-en-
gageable memberand the lower fioat-operated
lever, substantially as and for the purpose

set forth.
10. In a water-column, the combination of

- a casing provided with a cap, a valve in the

cap, a hanger-rod depending from the cap, a
lever supported from the cap and operatively
connected with the valve, a lower float-oper-
ated lever supported from the hanger-rod, an
operative connection between the said lower
lever and the aforesaid valve, and a float be-
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tween the levers, substantially as and for the -

purpose set forth.
11. In a water-column, the combination of

a casing provided with a cap, a valve within
the cap, ahanger-rod depending from the cap,
a lever of the first class supported from the
cap and having a long arm and a short arm
and having its short arm operatively con-
nected with the valve, a lever of the second
class supported from the hanger-rod, a rod
operatively connecting the last-mentioned le-
ver with the short arm of the first-mentioned
lever, and a float between the levers.

12. In a water-column, the combination of
a casing 1 having a lateral enlargement 1°
extending up and down the casing and form-
ing a recess 1°¢ in open relation with the main
or float containing chamber of the column, a
lever of the first class arranged within and
supported from the upper portion of the cas-
ing and having a long arm and a short arm,
an alarm or signaling device operatively con-
nected with the short arm of the said lever
between the lever’s fulerum and the free end
of the lever’s short arm, a lever of the second
class suitably supported within the lower por-
tion of the casing, a rod establishing opera-
tive connection between the last-mentioned
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lever and the free end of the short arm of the
first-mentionedlever and arranged within the
aforesaid recess, and a float between the le-
vers, substantially as and for the purpose set
forth.

13. In a water-column, the combination of
a casing 1 provided with a valve and having
a lateral enlargement 1° so as to formn a re-
cess 1° extending up and down the said en-
largement and in open relation with the main
or float-containing chamber of the casing, an
alarm-valve in the said cap, a hanger-rod de-
pending from thecap within the aforesaid re-
cess, a lever of the first class supported by
the said cap and having a long arm and ashort
arm, and having the short arim operatively
connected with the valve, a lever of the sec-

ond class supported from the hanger - rod, |

667,417

operated lever fulerumed to the foot,a rod op-
eratively connecting the lever with the valve,

and a float arranged as required to render it

capable of deseendmo‘ upon and thereupon
operating the said lever substantially as and
for the purpose set forth.

15. In a water-column, the combination of
a ecasing provided with a cap, a valve in the
cap,a foot suspended from the cap, and a float-
operated lever supported from the foot and
normally arranged to tilt downwardly against
the footand shaped as required toformaring,
and a float arranged as required to render 1t
capable of descending upon and thereupon
operating the said lever, substantially asand
for the purpose set forth.

In testimony whereof I affix my signature

a rod establishing operative connection be--f in the presence of two witnesses.
tween the last-mentloned lever and the free .
end of the short arm of the first-mentioned
lever, and a float between the levers.

14. In a water-column, the combination of
a casing provided with a cap, a valve in the |

ALLEN J. WRIGH[‘

Witnesses:
L. F. GRISWOLD,
LULU BRrADY.
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