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UNITED STATES

PaTeEnT OF¥FICE,

JAMES T. HAYDEN, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE CRANE
COMPANY, OF SAME PLACE.

LOW-WATER ALARM.

SPECIFICATION forming part of Letters Patent No. 477,004, dated June 14, 1892.
Application flled February 2, 1899, Serial No. 420,069, (No model.>

To all whom it may concern,:

Be it known that I, Tames T. HavDEN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Tlli-
nois, have invented certain new and useful
Improvements in Low-Water Alarms, which
are fully set forth in the following specifica-
tion, reference being had to the aceompany-
ing drawings, in which—

Figure 1 represents a plan view of my im-
proved alarm applied to a boiler; Fig. 2, a
vertical section of the same, taken on the line
2 2 of Fig. 1; Fig. 3, a detail front elevation
showing the valve-stem and key-holder; Fig.
4, a detail vertical section taken on the line 4 4
of-Fig.1; Fig. 5,a detail plan section taken on
the line 5 5 of Fig. 4; Fig. 6, a detail section
taken on the line 6 6 of Fig. 4,looking in the
direction of the arrow; Fig. 7, an elevation of
the inner end of the valve; and Fig. S a'per-

‘spective view of the valve-key.

In the drawings, Figs. 1 and 2 are upon a
single scale. The remaining figures are upon
another single seale considerably enlarged
from the former.

My invention relates to what are known as
“low-water alarms ” for steam-boilers, and es-
pecially to that type of this deviee in which
a fusible metal stopper is employed which is
intended to be exposed to the action of the
hot steam in the boilerwhen the water therein
goes below a certain point whereby the stop-
per is fused, thus opening a blow-off and
sounding an alarm. In most devices of this
type heretofore used the action has been ob-
jectionably slow, because of the accumula-
tion of vapor in the pipe below.the fusible
stopper considerably cooler than steam which
interferes with immediate contact between
the steam and stopper when the lower erd of
the conduit is uncovered.

It is the object of my present invention to
overcome this defect; and the invention con-
sists in eertaln improvements in the construc-
tion of the alarm device, whereby the con-
tact between the hot steam within the boiler
and thefusible stopper is instantaneous when
the end of the pipe is uncovered within the
boiler. ‘

I'will now give a description in detail of
the construction and operation of the device,

as shown in the drawings, which illustrate

-one way of carrying out my invention in prac-

tical form. The particular improvements
which I believe to be new and wish to secure
by Letters Patent will then be pointed out
more definitely in claims.

In the drawings, A represents the boiler, and
¢ the usualtubesor flues therein, above which
the water must stand. The usual level of the
water within the boiler issomewhat above the
flues, as indicated by the “water-line” on Fig.
2. In the upper portion of the boiler is set a
screw-plug B, the boiler being suitably tapped
for this purpose. This plug is bored out and
threaded internally as well as externally. A
pipe C is adapted to be fitted into the lower
end of this plug and extends down there-
from within the boiler to point somewhat be:
low the water-line, so that so long as the water
in theboiler is'at its usual level, and therefore
the flnes are covered, the lower end of this
tube will be within the water and will be sealed
thereby. A second pipe D,of same sizeasC,
is adapted to be fitted into the upper end of
this screw-plug, so as to extend upward out-
side of the boiler. This construction of the

‘pipe in two separate pieces is preferable for

convenience in attaching and detaching the
device; but it is not absolutely necessary to
the working of the device, and the pipe may
be in one piece, if desired. The upper end
of the pipe D is provided with an exterior
thread, and .a cap E is fitted thereto. This
cap is constructed to receive a valve, and
may, therefore, be called the “ valve-case.” Tt
is preferably cast of any suitable metal—for
instance, brass. This cap is bored horizon-
tally to provide a circular opening e, which is
adapted to make the seat of a circular valve
F. A port ¢’ at the bottom of the case leads
into this central opening from the boiler-pipe
below, and a port e?leads out at the upper
portion of the case through a nose €%, ex-
tending upward therefrom. The valve is a
three-way valve—that is, it is provided with
ports f, £/, and f?, the first two of which reg-
ister so as to form a passage diametrically
through the valve, while the third is atright
angles thereto. At the rear end of the valve
there is also an axial port /3, and at the rear
of the valve-case there is a bent arm or pipe
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E’, extending outward and curving upward.
This arm is preferably castin one piece with
the valve-case and is tubular, being provided
with a passage ¢%, with which the axial port
f? connects. The valve-stem f* passes out
through a stuffing-box G, which is in the
shape of a screw-plug, fitting into the front
opening of the valve-seat. At the upper end
of the tubular arm E’ there is a bulb-cham-
ber-H, which is suitably fitted to the arm, so
as to be readily detached therefrom. In the
drawings this is shown accomplished by a
threaded boss 7. on the lower end of the tube,
which fits an internally-threaded cup f° on
the arm. At the upper end of the bulb there
is fitted a screw-plug /. :

In the outer end of the stuffing-box G a
thimble I is fitted; the inner end of which is
closed around the valve-stem, as seen at Fig.
4, while at the outer end there is a narrow
inwardly - projecting flange 7, which leaves
an opening somewhat larger than that for
the stem. Two notches 2 are cut in this
valve on opposite sidesof the thimnble and ar-
ranged to stand directly opposite each other,
as seen in:Fig. 8. A nut ¢ is turned upon the

outer end of the stuffing-box, being provided

with a slight internal lip ¢’, which sets over
the thimble and holds it in place. The outer
end of the valve-stem is of angular shape,
preferably square, as seen-at f®in the draw-

ings, and it stands just back of the front

flange of the thimble. A valve-key J is con-
structed with a recess j in the end thereof,
adapted to fit upon the square shank of the
valve-stem. . The cylindrical body of this key
fits the opening in the front flange of the thim-
ble, and it is provided at its extremity with
two lugs 7/, standing out on each side and di-
rectly opposite each other. Theselugs fit the
two notches in the flange of the thimble and
permit the key tobe thrust in upon theshank
of the valve-stem; but in this position, as
seen in Fig. 4, they pass in just beyond the
said flange, so that upon turning the key the
shoulders of the lugs pass around behind the
flange and secure the key in position, so that
it cannot be withdrawn.

At the rear end of the valve I there is a
short projecting lug f7, and a recess ¢° is pro-
vided in the valve-case just in rear of the
valve within which thislug may vibrate; but
as it is stopped at each end of the recess, as
indicated in Fig. 6, the oscillation.of the valve
is thus limited, the arrangement of the parts
being such as to permit a quarter-turn only
of the valve.

The upwardly-projecting nose ¢* of the
valve-case has an external thread upon which
is fitted a screw-cap K,which is provided with
a central perforation k&, corresponding to the
port €® of the valve-case. A button L, of fusi-
ble metal, is fitted on the top of the nose €,
so as to-close the port ¢ and is fastened in
place by the serew-cap, when the latter is
properly fitted, as seen in Figs. 2 and 4. On
the outer end of the serew-cap there is se-

‘action.

cured a wheel M for turning the cap into
place to communiecate with the central aper-
ture in the cap.

The operation is as follows: When the de-
vice is applied to a boiler, as illustrated in
Fig. 2, the hot water in the boiler will of
course rise in the pipe under the pressure of
steam in the boiler. It will be seen that the
pipe is always in communication with the
bulb-chamber H, for if the valve is tarned so

‘as to shut off communication with the upper

port-¢? there is still communiecation with the

‘bulb through the ports f? and f*, and when

the valve is turned sothat the ports f f” stand
vertically, as seen in Fig. 4, and 80 a passage

‘is opened from the pipe through the valve to
‘the fusible button the passage to the bulb .
_still remains open, as will be seen from the
‘said Fig. 4. Now the bulb provides a cham-
‘ber for the air which may be:in the pipe and
‘also for air or any vapor which may gather

above the water in the pipe. As the water
drops in the pipe with the lowering of the wa-

.ter in the boiler there will always be more or

less air and other vapor in the pipe above the
water-column and if there were no provision

for the escape thereof it would interfere with

the immediate econtact of steam with the fusi-

.ble button when the water in the boiler drop-

ped below the end of the pipe; so as to open
it to the steam even though the valve be open,
as seen in Fig. 4 of the drawings. This vapor
accumulating in the upper partof the pipe
would prevent the steam from coming into
instant contact with the fusible button, and
hence the alarm would be somewhat slow in
The bulb-chamber furnishes a per-
fect remedy for thisdefect. The vapor passes
into this chamber and whenthe pipeis uncov-
ered at its lower end the water drops outand
the steam rushes immediately up the pipe,
driving any vapor remaining therein before
it out into the chamber and so will come in-
stantly into contaet with the fusible button
and melting the latter the alarm will be
sounded immediately.

When the boilers are in use and it is de-

‘sired to have the device in operative position,
the valve must of course stand open—that is,

with a clear passsage to the fusible button, as
seen in Fig. 4—and if then the water in the
boiler falls below the line of safety, the metal
button will be fused by the contact of hot
steam and an escape for thelatter is provided
out through the outlet-port and an alarm is
sounded by the escapingsteam. The arrange-
ment of the key-holding deviece is such that
when the valve-stem ig in position for the ap-
plication.of the key, as seen in Fig. 3, the valve
will always be opened. The key is then ap-
plied, as already described, when upon mak-
ing a quarter-turn, the valve may be closed
and at the same time the key is turned into
position so that it cannot be removed from
the valve-stem. It follows from this arrange-

ment that the key cannot be removed without
opening the- valve, hence if the key is not
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present on the device, it will be known that
the latter is in operative adjustment, because
the valve is opened, and when the key is ap-
plied and the valve closed, it cannot be re-
moved without leaving the valve open. This
is only an adjunct, however, of the main fea-
ture of my improvement and may be used or
not. .

The main improvement is the supplemen-
tary chamber for the reception of the air and
other vapors which may acecumulate in the
main pipe above the water, and the particu-
lar construetion and arran gement of this part
of the improvement may be varied from that
herein deseribed and shown, as well as the
valve device which is used in connection
therewith.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1. In a low-water alarm, the main pipe ex-
tending into the boiler, in combination with
a valve-case mounted thereon and provided
with an outlet for the eseape of steam, a but-
ton of fusible metal closing said outlet, a sup-
plementary air-chamberarranged at one side
of the valve-case and connecting therewith,
and a valve seated within the said case and
constructed and arranged to control the out-
let therefrom and to provide a constant com-
municationbetween thesu pplementary cham-
ber and theboiler, substantially as described.

2. In a low-water alarm, the main pipe con-

necting with the boiler,in combination with

a valve-case E, mounted thereon and provided 25

with outlet-port ¢? the three-way valve F,
seated therein and provided with arear port 2,
the supplementary air-chamber I, connected
with said rear port, and a fusible button L, se-
cured in a position to close the said outlet-
port, substantially as described.

3. In a low-water alarm, the main pipe con-
necting with the boiler, in combination with
the valve-case E, mounted thereon and pro-
vided with escape-port €%, the supplementary
air-chamber H, connected with the valve-case,
the valve I, provided with ports 7, 7/, f% and
7% the fusible button L, applied to the escape-
outlet, and the perforated serew-cap K, secur-
ing said button in place, substantially as de-
seribed.

4. In a low-water alarm, the main pipe con-
necting with the boiler, in combination with
the valve-case E, mounted thereon, the oseil-
lating three-way valve I, seated therein and
provided with an angular shank on its stem,
the thimble I, surrounding said shank and
provided with flange 7, having notches ¢/, the
valve-key J, provided with side lugs 7,and a
valve-stop arranged to limit the movement of
the valve to a quarter-turn, substantially as

deseribed.
JAMES T. HAYDEN.
Witnesses:
CARRIE FEIGEL,
A. M. BrsT.
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