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INTRODUCTION.

The writer, in presenting these remarks to
enginears, does not pretend to offer muoch that
is originel, but kas simed to gather what is
valuable from the great mass of material to be
found in scientific periodicals and in publica-
tiohs that are not generally accessible, An
endeavor has been made to systemstize the
treatment of the subjeet, and to give such
varied solutions of the problems that arise in
proportioning the parts of safety-valves as to
render them plain to those who have only an
alementary edoeation. The importance of
having the genersl principles of safety-valves
understood by those who are charged with the
care of steam machinery cannot well be over-
estimated. With a gafety-valve that i2 in real-
ity all which its name implies, a large propor-
tiom of the risks incident to the use of boilers
will be aveided ; while on the other hand, a
safety-valve that is only such in dame is one of
the readiest assistants to a disastrous boiler
axploaion.

New York, Avguat, 1875






SAFETY-VALVES,

L Tae HRequisite QUALIPIOATIONS OF
A Sarery-VaLVE,

As a safety-valve is designed to pre-
vent the accumulation of pressure in &
steam boiler beyond a certain point, it
is necessary that the parts should be so
proportioned that the wvalve will rise
when the given pressure is attained.
Until the valve rises it iz subjected to
the pressure of the steam at rest, so that
this part of the subject involves the
statical condition of a safety-valve, As
soon ag the pressure of the steam in a
boiler lifts the valve, new conditions are
introduced, becanse the steam is in mo-
tion, escaping through the orifice he-
tween the valve and the seat. It will
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thus be evident that from the time the
valve is raised until it is again seated by
the reduction of the steam pressure the
dynamical conditions are to he regarded.
A pgood safety-valve should be go con-
strocted that not only will it 1ift when
the required presanre is attained, but so
that it will alse prevent the further in-
crease of pressure, and will elose prompt-
ly as soon as that pressure is reduced.

I1. ProPoRTIONING THE PARTS OF SATE-
TY - VALVES, IN ORDER THAT THEY
Ay Bize wirn Giveny Perrssvnes,

This part of the subject, as already
remarked, deals with the statical condi-
tion of safety-valves. In other words,
it is a question of the equilibrivm of two
forces acting in contrary directions-—one,
a weight or the tension of a spring,
tending to heold the valve down; and
the other, the pressure of the steam,
tending to raise it. When these oppos-
ing forees balance each other the valve
is ready to lift, and any slight inerement
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of pressure will raise it. It is, them,
the conditions of the balanecing or equi-
librinm of the steam pressure and the
spring: or weight that are to be consid-
ered. In some forms of safety-valves, a
spring or weight is placed directly above
the valve, and resists the npward pres-
gure of the steam ; or a weight is sus-
pended directly under the valve, passing
into the boiler. In other forms, the
spring or weight is attached to a lever,
to which the valve is also connected, the
weight or spring being ordinarily at a
greater distance from the fulerum than
the valve is. In the first form of eon-
gtruction, in which the steam pressure is
opposed directly by the foree of a weight
or gpring, without the intervention of a
lever, these two forces will evidently
balance when they are equal fo each
other. Tt is only necessary, therefore, to
multiply the pressure of the steam in
pounds per sguare inch by the area of
the valve in square inches to find what
weight must be attached, or what ten-
sion put upon the spring, to prevent the



