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IMPROVEMENT IN THERMO-ALARM GAUGES.
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TO ALL WHOM IT MAY CONCHERN:

Be it known that I, Rromarp Savags, of San Jose, county of Santa Clara, State of California, have
invented a certain new and useful “ Indicator and Alarm’ for indicating the temperature and heat in steam
boilers, called Savage’s «“ Thermo-Alarm Gauge;” and I do hereby declare the following description and accom-
panying drawings are sufficient to enable any person skilled in the art or science to which it most nearly apper-
tains to make and use my said inyention without further invention or L..xperunﬂnt

The nature of my invention relates to the e*{pmnmm of air, so confined in hollow bulbs or vessels and
pipea, in which mercury is introduced, and placed in boilers, that the expansion of the air, which has been
kept in place by the mercury, will, by means of heat, force out the ¢oluman of mercury, and elevate a weight or
float outside of the boiler, which souﬁds an alarm, or raises the valves, the temperature of the boiler being
indicated or ascertained by an indicator. The dmmngs represent, by |

Figure 1, an elevation of my machine in position, with a portlen of hoiler removed.

m&um 2, section of pipes, showing manner of connection..

Higure 3, indicator.

figure 4, simple mode of attachment to valves.

The internal pressure required to rend a steam boiler may be very closely calculated for a bmler of any

- known size or thickness of plates, and every engincer has constantly at hand the means of ascertaining with a

very greai precision the amount of pressure that he may have upon his boiler from time to time; yet it often
hoppens that even when these conditions of safety are fully complied with the most terrible and destructive
explosions occur. Cases are well authenticated where they have occurred when but a moment before the
pauges have most unmistakably indicated both an ample supply of water and a safe degree of steam pressure.
‘A'nese facts fully justify the assumption of some violent internal action too rapid and sudden to admit of any
notice thereof being given by the usual indicators, and that the explosion which oceurs is the consequence of
such action. Varmus theories have been assigned for the effects produced, among which may bve enumemitd
she following: a sudden production of steam from causes not dependent upon the regular indication of heat
from the furnaces; decomposition of steam, and subsequent explosion of hydrogen in the presence of oxygen;
a spheroidal condition of a portion of the water in the boiler; electrical action. Hngincers and learned men
are everywhere much more ignorant with regard to these things than they should be. But experimental science
has, within a few years, bmught many thmgs to light, the pr &CthELl value of which, however, is but little known.
The inventor having had much practical experience in the use of steam, has recently conducted various exper:-
ments, which have fully satisfied him that, in ninety-nine cases out of' every one hundred, explosions ocour
from the too great accumulation of heat in the boilers; and hence to this cause almost entirely is to be attrib-
uted these fearful and disastrous explosions that are often so destructive tolife and property. We Iave “steam

gauges’ for ascertaining the pressure of stcam and quantity of water in boilers, but none that I am aware of

for ascertaining the amount of the active agent for producing the steam, and consequently the only really dan-
gerous clement or condition in the boiler, heat. This I propose to supply, and have invented what I call a
« thermo-slarm gauge,’” an instrument that cannot be surpassed, as in construction it may be applied to any
description of boiler, and can be extended to any or all parts of it, so that in case it is liable to become over
hot in one or more places the alarm will be sounded in time to avoid au explosion; and if the water gets low,
and there is an increase of heat, as there undoubtedly is; notice of the fact is given; or if the fires are forced,
as i case where great ~jpeed or power 1s required, and the steam is-used as fast as gencrated, and heat is con-
stantly on the increasc in the boiler, the gauge may be set so as to give the alarm at any given temperature
known to be safe, and the drawing or stI{emn{r of the fire prevents the impending disaster.

For the accnmphehment of thiS object 1 employ hollow bulbs or vessels A A, as many as desired—I thmk
two would be sufficient for a small boiler——and place them in any part of the boiler most liable to become over-
heated. To these bulbs I attach pipes B B, by mcans of thread and screw a, which pipes extend up to near
the top of the interior of the buib, and arve flaring at the top, similar to a funnel. These pipes are curved near
their base, and may Test on the side or bottom of the boiler. To the curved end I attach a pipe, b, of smaller
diameter, which enters a T-joint, 3’, through which a pipe, C, passes, which may be extended thmurrh ‘the
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‘entire boiler longitudinally, if nesd be, as in case more bulbs arve desired. = This longitudinal pipe, which
~extends nearly to the boiler head, is throttled, (shown at fig. 4,) and to which is attached an elbow-joint, d.
~ extending out of the boiler head, to the end of whieh is secured a glass or metal tube, E, placed wpon the top
of which is a standard, f, which affords a stand for the dial g. o
- Lhe operation of my machine is as follows: The bulbs or vessels being placed in the boiler at any po==1--
‘tion where the greatest amount of heat Is. llhe]y to ocecur, and the tubes ﬁl]ed with mevcury, the helrrht of
‘which is indicated by the blue lines in the drawings in the ordinary boiler, when the fire is applied, and as .
the water is heated, the expansion of air in the bu]bs will cause the mercury to descend in the tubes B, flowing -
through small pipe C into the tube I, which will lift the float % in said tube, attached to a cord which passes
~over a pulley connected to the dial back of it, turning the hand of said- dial, showing tlie amount of pressure
or heat in figures, and throwing down a weight, 4/, that touches a spring, which will sound an alarm that will
attract the &ttenthnlnf the engincer, elthel by lifting the valves, and sounding a whistle, striking a hell, or -
any other sound or sign desired, no matter what; or the indicator may be placed back of tlie glass tube, and
the weight % indicate the amount of heat, also sending up a rod that will strike a bell, or sonnd a whistle, or
open the escape valve, as shown in fig. 2. __ |
It may be asked, Will not the mercury in the tubes volatilize and escape outwardly, by reason of the
- excessive ‘heat in the boilers? I answer emphatically, No; for if the mercury in the tube should become -
. heated to that extent, and passout toward the tuhe E, it will meet with' resistance by coming in contact with
‘the bath of cold metal contained in the tube in such qumntity as to be condensed, and prevented from escaping.-
Neither will the expanded air escape, for the column of mereury will preventit. And thus I hmt a constant
and reliable means of ascertaining the active destructive agent-in any boiler where steam is used.
‘Having thus described my invention for preventing cxpicmons in steam boilers, I claim—
The absve described thermo-alarm gauge, in combination with a steam gencrator.

RICHARD SAVAGE [L s.]

Witnesses:
 C. W, M. Surru,
Gro. H. STrROXNG.
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