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"UNITED STATES

PatenTt OFFICE.

STEPHEN H. RALPH, OF MARION,

INDIANA.

LOW-WATER ALARM FOR STEAM-BOILERS.

SPECIFICATION forming-part of Letters Patent No. 724,613, dated April 7, ‘1903.

~Application filed July 31, 1901,

Renewed June 19,1902, Serial No, 112,313, (No model.)

To all whom it may CORCErm: -
Be it known that I, STEPHEN H. RALPH, a

citizen of the Umted States, residing at Ma,-_

rion, State of Indiana, have 1nvented certain
new and useful Improvemen tsin Low-Water
Alarms for Steam-Boilers; and I do declare
the following to be a full, clear, and exact de-
seription of the invention, such as will'enable

others skilled in the art to which-it appertams {-or valve 5.

to make and use the same.

This invention rela,tes to low-water alarms
for steam-boilers.

The object of the invention is to pro*nde a
device of the character described which shall

be simple of construction, durable in use, and

comparatively inexpensive of produection and
by means of which when the water lowers to
a certain position within the boiler one or

more alarms will be sounded, one by the ac-

tion of steam upon the whistle and one by the

closing of a bell-circuit, which latter may be

arranged at a point remote from the steam-
bollerand its whistle, so thatthesuperintend-
ent or officer of the factory may be notified
of the condition of the water within the boiler,
although his office may be quite a dlsta,nee
therefrom and out of hearing distance from

“the whistle.
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A further object of the invention is to pro-
vide for the operation of the parts by the ex-
pansive action of a pipe heated by the live

steam passing thereinto from the boiler when
the water falls below a predetermined level.

With these and other objects in view the
invention consists of certain novel features

of construction, combination, and arrange-

in the appended claims.

In the accompanying drawings, Flgure 1 is
a front elevation of my improved low-water
alarm, showing in full lines the parts set in
position for operation when the water within

the boilerhas lowered belowthe desired level

and showing in dotted lines the position of
the parts after theyhave been tripped. Fig.

- 21is a longitudinal sectional view through the

50

expansion-pipe and econnected parts,and Figs.
3, 4, and 5 are detail views of the whistle and
its 0peratmn' mechanism on an enlarged scale.
Fig. 6 is a detail sectional view of the circuit-
elosmﬂ' nger. |
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Referring now more particularly to the

drawings, the numeral 1 designates the shell

of the boiler; 2, a hollow angular arm coen-
nected to said botiler by a short elbow-pipe ot
nipple 3.

4 denotes asteam-expansion pipe connected

at its lower end with the hollow angular arm

and provided at its upper end with a petcock

Adjustably secured at its lower end to a

lug 6, projecting from the hollowangular arm,
is a rod 7, which is pivoted at its upper end,
as at 8, to one end of an oscillating yoke or
lever 9, fulerumed at 10 to the upper end of
‘the pipe 4 and jointed at its opposite end to
‘the upper end of a connecting-rod 11.

The
lower end of this connecting-r od 1S pivoted to

one end of an opera,tmﬂ*-lever 12, fulerumed

to a bracket 13, carried by the hollow angular
arm 2. 'This bracket 1s provided with a lug
or arm 14, carrying a circuit connector or
closing device 15, which lies in the path of
movement of a ﬁnger 16, mounted upon the
free end of the lever 12.
fixed connection between the hollow angular
arm 2 and the oscillating yoke or lever 0,
whereby when the pipe 4 expands under the
action of thelive steam from the boiler enter-
ing the same the said yoke or lever 9 will be
caused totilt upward at its free end, thereby
drawing upon the rod 11 to move the lever
12 and bring the finger 16 into engagement

with the clrcmt closmn* device 15.

The numeral 17 deswna,tes an electric bell

of ordinary construcmon and 19 a battery,

‘which may be disposed at suitable points
ment of parts, as will be heremafter more_|

fully described, and partleularly pomted out

moreorless remote from the boiler and steam-

‘expansion pipe and are connected with each

other and with the circuit-closer 15 through
the medium of the conducting-wires 20, 21,
and 22.

23representsasteam- _conducting g pipe which
supports a steam-whistle 24 of any ordinary or

-preferred construction, and 25 represents

the valve-lever of.the whistle which conftrols
the flow of steam from the pipe 23 thereto.
This lever is fulecrumed upon a pivot-pin 26,
carried by one of the arms 27 of a bracket 28

adjustably mounted on the pipe 23, and

swings between two lugs 29, projecting later-
ally from the valve-chamber or casing of the
whistle 24. DBetween these two lugs extends

o sl
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The rod 7 forms a
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- a pivot-pin 30, upon which is mounted a bell-

 erank lever 31, to ‘one: arm of which i1s-con-:
.. nected a drop-weight 32, the other arm of-
. which is: provided with a stop-lug 33.

. Jecting from the bracket 28, and preventssaid

B §* ]

~ the perpendicular.
0 with two - guide-lugs 36, between which fits
- and shides one of the ends of ‘a pivot trip de- .

20

18 pivoted by a pin 39 to the arm 27 of the |

. bracket 28,and its opposite free end lies with-

25 1n the path of movement of a vibrating trip-
. hammer40. Thistrip-hammer40is eperated =
 through the medium of an electromagnet 41

~ and is connected with the ecircuit- elesmn' de-
o viee 1D and lmttery 19 by the elremt -wires 42 |
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‘suming the water to be at a certain level in |

60

lever from swinging in one direction—that is,
. 1n-a direction toward the whistle 24—past
Thearm 35 is provided

viee 37, whieh carries a trip pin or detent 38,

- whieh is adapted when the parts are set in-
.. position for operation to lie in the path of
. movement of the stop-lug 33 and prevent the

lever 31 from swinging downward under the

. action of the w emht 3":’ to epezete the Whlstle- =

- valve lever 25.

I'he pivoted bup dewee or det.ent lever 37

end 43,

44 rep1 esentsar esettmﬂ level pi voted u pon f
| :-the pin 26 and pwwded with two angular |
- arms 45 and 46, which are adapted to-engage, :

... respectively, w1th the stop-lng of the bell-

crank lever and the trip dewce to restore the
same from the dotted-line to the full-line po-
sition shown in Fig. 1 after the operation of
the whistle to set Lhe parts for further use.
The arm 45 thus swings the bell-ecrank lever
31 upwardly, forcing the lug 33 past the trip

pin or detent 38, which is retracted or forced |

outward under pressure to allow said lug 33
to pass and occupy the space between said
pin or detent and the stop-lug-34. As the
lug 33 swings past the pin 38 the arm 46 of
the lever 44 comes into contact with the un-
der side of the free end of the trip or detent
lever 37, thus raising said free end of the de-
tent-lever and projecting the pin 3S again be-
neath the lug 33 and at the same time reset-
ting the lever 37 to coact with the vibrating
hammer 40. The resetting-lever is restored to
its normal position by a 1etlectmfr-sp1 ing 47
and has connected theretoan operating cord
or chain 48, leading downward to a conven-
ient point, whereby 1t may be manipulated to
reset the parts in the manner stated.

The mode of operation is as follows: As-

the boiler, or rather above a certain point,
which I have indicated in Figs. 1 and 2at A,
should in the generation of the steam the
water lower below this point live steam from
the boiler will immediately flow into the pipe
4 and will heat the same and cause it to ex-
pand, thereby operating the yoke or lever 9,
drawing upon the rod 11 to vibrate the IGVG'l

~When
~thelever 3l is disposed 1n its nmmel vertical
- position, as shown in full lines in Fig. 1, the
oowald stop 83 abuts against a stop-lug ael upon
- the upper end of a right—angnler;arm&'};fp:m-e |

ing the whistle.

724,618

proper position for Further operation.

~If it should be desired to test the actwn of 00

- By reference to Fig. 6

tracting - spring 16°. This spring forms a
cushion which allows the finger to yield when
pressing too forcibly on the circuit-closer 15
on an undue expansion of the pipe 4, whereby
injury to said circuit-closer 15 is effectively
prevented.

From the foregoing deseription, taken in

connection with the accompanying drawings,
the construction, mode of operation, and ad-

| vantages of my invention will be readily un-

derstood without requiring an extended ex-
planation.

The device is exceedingly useful for the
purpose for which it is desired and can be
produced at a comparatively low cost.

Changes in the form, proportion, and minor
details of construction may be resorted to
without departing from the principle or sae-
rificing any of the advantages of this inven-
tion.

IHaving thus described my invention, what
I claim as new, and desire tosecure by Lotters
Patent, is—

1. In a low-water alarm, the combination
with a boiler and an alarm device, of a hollow
angular arm connected with the boiler, a
steam-expansion pipe supported by said arm,
a bracket alsosupported by said arm and car-
rying a circuit-closer, electrical connections
between the cireuit-closer and alarm deviee,
vibrating levers mounted upon the expansmn-
pipe and bracket, a rod connecting said le-
vers, a eonmct—plece carried by the v1brat1ng

112, eausing the finger 16 to be brought inte - - =
contact with the circuit-closing device15and - =
‘to close the circuit to cause the operation of
the vibrating hammer of the bell 8 and the -~
vibrating hammer of the trip deviece actuat- . -
The action. of this latter -
‘hammer on the trip-lever causes the detent- = = - -
pin to be withdrawn from engagement with
| the stop-lug of the bell-crank lever, leaving . ..
the latter free to drop down by gravity un- = =
~der the action of the drop-weight and topress -~ = .. -~
‘against the valve-lever of the whistle, where- -

by steam 1s allowed to pass from the pipe 23 SRR
to the whistle 24 to cause the latter to sound .- -
+an alarm. - To reset the parts of the whistle - - =
for further operation, the parts (or chain)are
pulled downward to swing the resefting de- - .
-vice, the arms of which engage the bell-ecrank 85 '
lever to restore it to its normal position.and -~ =
the vibrating trip device to reset the detent- = .
| pin to hold the welghted bell-crank. lever in

T

26

QO
ithe alarm withoutinterfering with the water- =~
level in the boiler,; this may ibefeeeempliehed SRR
by simply opening the petcock 5, where- ' =
‘upon the cool watercontained: therein willbe
forced out and hot water from the boiler will
take its place, causing the expansion of the
| pipe and the operation of the almm m the R
‘manner heretofore described. B EEERERRERS
1tw111be seen that:i;z:~=~~
; t'h‘e finger16® ieslidably mounted in a cylinder
16 and is normally pressed outward onapro-. = . -
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A

lever upon the bracket adapted to engage | ing the valve-operating means and detent to

sald circuit-closer, and a rod connectmb the

hollow angular arm with one of the vibrating

levers uponthe expansion- mpe substantially
as deseribed.

2. In a low-water alarm, the combination
of a steam-expansion pipe, a circuit-closer ac-
tuated thereby, a steam-whistle, a weighted
lever for operating the valve of the whistle
to sound an alarm, a detent for holding said
lever in normal posmon means for releasmﬂ'
sald detent, and electrical connections be—
tween said means for releasing the detent
and circuit-closing device, substantially as
described. |

3. In a low-water alarm, the combination
of an expansion- -pipe,an electric cireuit- closer
operated thereby, a steam-whistle, means for
operating the steam-valve of the whistle, a

detent for maintaining said operating means

in normal position, means for retracting the
detent to release the valve-operating means,
electrical connections between the cireuit-
closing device and said means for retracting
the detent, and a resetting device for restor-

thelr normal pomtlons, substantially as de-
scribed.

4. In a low-water alarm, the combination

of a steam-expansion pipe, a cirecuit-closer ac-

tuated thereby, a steam-whistle having a le-

ver for operating the valve thereof, a pivoted
bell-crank lever for operating said valve-le-
ver, a drop-weight carried by said bell-crank
lever, a detent for holding the bell-crank le-
ver out of engagement with the valve-lever,
a vibrating trip for retracting said detent, 2
vibrating hammer for operating the trip de-

vige, electl ical connections between the cir-

cnit-closer and vibrating hammer, and a re-
setting device for restoring the bell-crank le-
ver and trip device to thelr normal pomtlons
Substa,utla,lly as desecribed.

In testimony whereof 1 have hereunto set
my hand in preserce of two subscribing Wlt-
nesses.

o ow STEPHEN H. RALPH.

Witnesses: - S
H. E. MEINERT,

J. H. ROHTEST.
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