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ves

to safety valves and

har L1culu“/ to by valves \.l‘lch are in-
tended to release excess pressure on so-called
high pressure beilers, that is bou* 'S CATTYING
g bressures oi 600 to 1500 1 1hs. or more per
square inch.

To resist the tensile stresses 'Toh'od in the
use o such pressures, the ,)ol must have
relatively very thick w:‘” T m% remains
ural tendency, the
drums are ma vie of as small diameters as
admissible. This great wall thicimess makes
such druma expensive, both on account of the

18 e’ial used ‘and of the diffic nm/ of manu-
facture. In fact there ave only @w establish-
menrmhat have f%c 1é manuiacture such
drums at aﬂ o them ig out of the

question and LOI‘QI"["’ out of a solid billet must
be resovted to. This small size of the steam

and water drums involves a small cubical con-

e steam space and results in rather
sure fluctuations with relatively
ﬂ’ulono in U]e lead. In other words
irops off by even a small amount
the pressure i: the bonnr rises much more
onickly than it the steam space were larger,
and on the other hand if the load momentarily
“inecreases even by a slight amount the with-
drawal of the addumwl amount of steam

P

tent of the

wide pres
slight vari
1f dln load ¢ro

op from the boiler results in a 1n,pld and dis-

gronorummely lavrge pressure drop. The re-
sult of these conditions is that the safety
valve is called into action more frequently
than is the case with boilers of more moder-
ate pressures. '

When the safety valve is callad into action
with such a high pressure boiler the wear
and tear on the valve is very severe. The seat
and dise of the valve are much more rapidly
eroded and the spring aotnr iorates much more
rapidly when the valve operates between a
pressure of 1200 or 1500 lbs. and atmospheric
presstve than is the cage where a safety valve

ases pressure from 200 lbs. to atmospheric
pressuve. Koreover, 1t is a matter of common
observation that such a valve delivering steam

l'ﬂvnﬁr'/:m

from a pressure of 1200 ox 1500 Tbs. to at-
mospheric pressure does not work as smooth-
lyasonsw orkiag within narrower limits,
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Tt is the purpose of the present invention to
obviate these difficulties.

The mv ention is illustrated in the single
figure of the drawing herewith which shows
a poﬂlon of the steam drum of a high pres-
sure boiler with my invention apphed

The steam drum of the high pressure boiler
is shown at 1. The safety valve through
which steam leaves the boiler in the first place
iz shown at 2. This safety valve is not in it-
self novel, but may be of any preferred form.
Tn the form illustrated the valve proper 3 is
held on its seat by the spring 4. Steam enters
the valve at 5 and when the valve is opened by
oxcess pressure in the boiler leaves the
tve through the opening 6.

Tnstead of allowing the steam to escape to
atmosphere from the opening 6 I propose to
lead it to a chamber 7 to which is attached a

gecond safety valve 8, which may be similar
in construction to the safety valve 2. This
nd safety valve is adjusted to operate
1 the pmsswre in chamber 7 rises to a
pomt intermediate the boiler pressure and

atmospheric. From this valve 8 the steam
may be allowed to escape directly to atmos-
phme in some casos or, as in the case illus-

trated in the drawing, 1t is carried to an ad-
chmn-xl chamber 9 from which a third safety
valve 10 relieves surplus steam to the atmos-
phere through opening 11. This third valye
is adjusted “to open “Wwhen the pressure in
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chamber 9 is at some point intermediate the
pressure prevailing in 7 and atmospheric
pressure. “These pressures in the boiler and

in the two chambers 7 and 9 may for example
be as follows: 1200 lbs. per square inch in the
bollor 600 1bs. in the chamber 7 and 300 in
the chamber 9. The valve 2 will open when
the boiler pressure exceeds 1200 lbs., valve 8
will open when the pressure in 7 rises above
600 and valve 10 will open when the pressure
in 9 exceeds 300. These pressures, it will be
understood, are used only for iliustrative
purposes. 1n some cases 1t will be sufficient
to use only two safety valves and in some
cases it may prove advisable to use more than
three. In any case the valves will be set to
operate at successively diminishing pressures.
The valves will increase quonoqq%ly in size
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proportionately to the increased volume of
the steam as it escapes through them.

The operation of this arrangement involves
the fact that the flow of steam from a space
or chamber of higher pressure to one of lower
pressure is not materially affected by raising
the pressure of the lower pressure chamber,
provided this pressure is not raised beyond
fitty-eight percent of that prevailing in the
chamber of higher pressure. To apply this
to the present case, the rate of flow from the
boiler at 1200 lbs. through the safety valve 2
is not materially lowered by allowing it to ex-
haust into the space 7 where the pressure is
600 1bs. over what it would be if it exhausted
directly into atmosphere. Similarly the flow
from 7 through the safety valve 8 is not ma-
terially lowered by the arrangement shown
and described from what it would be if this

ralve opened directly to atmosphere. The

wear and tear on each of the valves, however,
is very materially diminished and the valves
each work much more smoothly than it they
operated between the wider limits.

The advantage of the arrangement will at
once be apparent. By it the frequency with
which the safety valve has to be ground or re-
paired is lessened and in addition the opera-
tion of the boiler becomes safer and steadier.
These advantages are more than sullicient to
offset the cost of the extia valves and pressuze
chambers.

It will be obvicus that the form of my in-
vention which I illustrate and describe herein
may be varied in some respects without sacri-
ficing the inventive idea.

What T claim is:

1. In apparatus of the class described, the
combination of a boiler drum; a series of
steam chambers; a corresponding series of
satety valves connecting the drum to the first
chamber, the chambers 1n series to each other
and the last chamber to the atmosphere, the
several safety valves being so adjusted that
the pressure in each of the steam spaces is
about one half as high as in the preceding
one.

2. A combination according to claim 1, the
safety valves belng so adjusted that the pres-
sure 1u no steam space exceeds 58 per cent of
that in the preceding space.

3. The method of releasing excess steam
from a high-pressure boiler by permitting it
to expand from boiler pressure to atmospheric
pressure in a succession of stages each of
which leaves the steam at a pressure substan-
tially half that of the preceding stage.

4. The method of releasing excess steamn
from a high-pressure boiler in accordance
with claim 8, the steam pressure at no stage
exceeding 58 per cent of that of the preceding
stage.
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