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This invention pertains to safety valves such as 
are used upon steam generating apparatus to re 
lieve excess pressure, and relates more particu 
larly to spring-loaded valves of the kind in which 
the blow-down is determined by the use of a blow 
down ring and huddling chamber, for example 
such as is illustrated in the patent to Hopkins No. 
1925,323, dated September 5, 1933. 
The specifications for safety valves which are 

insisted upon by Some users demand that the 
valve be set or adjusted while the boiler is under 
static conditions, that is to say, when there is 
no load on the boiler, and that when, thereafter, 
the boiler pressure is brought up to working con 
ditions, the valve shall operate with a definite per 
cent blow-down, that is to say, it will pop and re 
Seat at the upper and lower limits, respectively, 
of a predetermined range of boiler pressures. 
Walves making use of the huddling chamber 
principle, and having an adjustable blow-down 
ring may be designed so as to meet the above 
noted requirement so long as they are subjected 
Only to the action of saturated steam, as when 
they are used as boiler safety valves, -the patent 
to Hopkins, above referred to, being illustrative 
of a valve capable of meeting such requirements. 
When valves of the general type just described 

(although made of materials capable of with 
standing superheater conditions) are applied to 
a superheater of the integral type (that is to say 
a Superheater which is heated by the boiler gases) 
no particular difficulty is encountered in obtain 
ing a proper setting, since, even under static 
boiler conditions, the integral superheater re 
ceives a substantial amount of heat from the boil 
er gases and thus the temperature at the super 
heater valve does not differ Substantially during 
setting from that which it has when the boiler 
has been brought up to working conditions. 

However, when the valve is applied to a super 
heater of the independent fired type, a very dif 
ferent problem is presented. Static conditions in 
such an apparatus mean that when the boiler 
is brought up to no load conditions, the super 
heater is not fired at all, Or at least not suf 
ficiently to increase, to any great degree, the 
heat of the steam which passes through it from 
the boiler. Thus while the Superheater valve is 
being set, it is little or no hotter than the satu 
rated steam delivered by the boiler. On the 
other hand, when the boiler is brought up to 
working load and the superheater is fired to op 
erating temperature, the superheater valve is sub 
jected to conditions greatly different from those 
under which it was set, in particular to a tem 

perature rise which causes a substantial expan 
sion of the valve parts. Thus if the valve be of a 
design such that it is wholly satisfactory for use 
with Saturated or slightly superheated steam, the 
same valve, when used on a separately fired super 
heater, may have its blow-down so modified as to 
cause the valve to chatter, that is to say, to open 
and then close so quickly that the steam pressure 
does not drop appreciably below the popping point 
at any time, a type of operation which is highly 
objectionable. Such chatter could be stopped (as 
Suming the valve to be of proper design) by a 
Slight adjustment of the blow-down ring under 
Working conditions, but since the regulations re 
quire the setting to be made under standard con 
ditions, such adjustment is not permissible, even 
though it be possible to make it, when the valve 
has been heated up to superheater temperature. 
The principal object of the present invention 

is to provide a safety valve of the type referred 
to, Suitable for use, for example, upon a separately 
fired superheater, and which is self-compensating 
for any changes in conditions such as may take 
place between the setting while the boiler is under 
no load and the conditions which prevail when 
the generating apparatus is at full load. 
A further object of the invention is to provide 

a safety valve wherein the position of the blow 
down ring is varied automatically in a prede 
termined ratio to changes in temperature to which 
the valve may be subjected, thereby to prevent 
chatter of the valve when after setting at a 
relatively low temperature it is exposed to a sub 
stantially higher temperature. 
A further object of the invention is to provide 

automatic means for changing the position of the 
blow-down ring or its equivalent in response to 
temperature changes and which will be sensitively 
responsive through a wide temperature range, but 
which may be incorporated in a valve casing of 
Substantially normal dimensions. 

Further objects and advantages of the inven 
tion will be made manifest in the following more 
detailed description and by reference to the ac 
companying diraWings, wherein 

Fig. 1 is a side elevation, partly in vertical sec 
tion, of a safety valve embodying the present 
invention; 

Fig. 2 is a fragmentary vertical section to larger 
scale showing the valve seat and valve feather 
of Fig. 1, and showing the blow-down ring in the 
position which it occupies relatively to the valve 
seat during the setting of the valve under static 
conditions; 

Fig. 3 is a view similar to Fig. 2, but illustrative 
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2 
of the change in the position of the blow-down 
ring relatively to the valve seat when the valve is 
subjected to high temperature; 

Fig. 4 is a fragmentary view, generally similar 
to Fig. 1, but illustrating a modified form of 
thermal motor for automatically changing the 
position of the blow-down ring; 

Fig. 5 is a fragmentary section, to larger scale, 
showing the valve seat and valve feather and ill 
lustrating the relative position of the blow-down 
ring at the time the valve is set under static. 
conditions; and 

Fig. 6 is a view similar to Fig. 5 but showing the 
relative position of the parts when the valve has 
been subjected to high temperature. 

Referring to Figs. 1, 2 and 3, the numeral 
designates the valve casing, which may be of any 
suitable material, for example a casting or forg 
ing, having the attaching fange 2 at its lower 
end. At this point it may be noted that whereas, 
for convenience in description, reference is herein 
made at times to the "upper' or "lower' part of 
the valve casing, such and similar expressions 
are merely for convenience in description and are 
not intended in any way to limit the position in 
which the valve may be mounted during use. 
Within the lower part of the casing there is 

arranged the tubular bushing 3 which is Secured 
to the casing at the point 4, and which is pro 
vided at its upper end with a surface 5 constitut 
ing the valve seat. The valve feather 6 which 
cooperates with the valve seat to regulate the 
flow of fluid upwardly through the bushing 3, is 
as here shown provided with a cylindrical skirt 
portion 7 which slides in an annular guide mem 
ber 8 secured to the upper part of the valve cas 
ing. The valve is normally held seated by means 
of the stem 9 which is provided with a collar fo 
against which bears the loading spring which 
is housed in the bonnet 2. 
The outer portion of the feather 6 overhangs 

the seat 5 and this overhanging portion is nor 
mally spaced from the upper end of the bushing 
3 so as to leave an annular space or "huddling 
chamber' 3 into which the steam first passes 
when the valve feather lifts from its seat. The 
discharge passage 4 from the chamber 3 is 
defined by the blow-down ring 5, the parts as 
above described all being in general of a well 
known type, and if desired, may embody the spe 
cific details more fully disclosed in the above 
named patent to Hopkins. 
In accordance with the present invention the 

exterior of the bushing 3 throughout its upper 
portion at least is smoothly cylindrical the ex 
ternal diameter of the bushing being such as to 
leave an annular space between it and the inner 
Wall of the lower part of the casing. A sleeve 
member 5X telescopes over the cylindrical part 
of the bushing 3, preferably fitting with a free 
sliding fit over the bushing and preferably being 
permanently secured as, for example, by welding 
at the point 6 to the lower part of the bushing. 
At its upper part the sleeve SX is provided with 
the thickened, externally Screw-threaded annular 
portion 7 which constitutes a support for the 
blow-down ring 5, the latter being internally 
screw threaded for engagement with the part . 
The screw-threaded connection between the 
blow-down ring and the support 7 permits man 
ual adjustment of the blow-down ring axially, 
relative to the valve seat, thereby to make the 

75 

initial adjustment of the valve under static boiler 
*conditions. 
The sleeve 5X is of some material having a 

2,151,501 
high coefficient of expansion, as compared with 
the material of the bushing 3, so that when the 
valve parts are subjected to temperature varia 
tions, the length of the sleeve 5x tends to change 
more rapidly than the length of the bushing 3. 
This sleeve 5X may thus be considered as a 
thermal motor operating, in response to temper 
ature changes, automatically to move the support 

up and down relative to the valve seat, and 
thus to move the blow-down ring 5 correspond 
ingly. Preferably the sleeve 5x is furnished with 
Openings as indicated at 8 so that when the valve 
Opens, escape pressure fluid which enters between 
the sleeve and the bushing may freely pass out 
and thus establish flow of fluid between the parts 
3 and 5X. This assures that the sleeve 5x will 
have a temperature closely approximating that 
of the fluid which escapes over the valve seat. 
The material of the sleeve 5X is so chosen and 

the parts are So dimensioned that if the blow 
down ring be properly set for static boiler condi 
tions, that is to say when the valve is subjected 
only to saturated steam, the sleeve 5x will ex 
pand more rapidly than the bushing 3 when the 
parts are later subjected to a high temperature, 
as for example when the valve is mounted on an 
independently fired superheater and the generat 
ing apparatus is brought up to working condi 
tions, whereby such expansion of the sleeve 5x 
will raise the blow-down ring 5 thereby decreas 
-ing the effective area of the discharge passage 4. 
With such a restricted discharge passage the 
valve will function properly even when the valve 
(being mounted on an independently fired super 
heater) blows in response to the pressure of super 
heated steam. 
While the arrangement shown in Figs. 1, 2 and 

3 is desirable and satisfactory under most con 
ditions, the employment of a single sleeve 5x as 
the thermal motor, is not practically possible un 
der some conditions, for example where the 
movement of the blow-down ring must be sub 
stantial and when the permissive height of the 
valve casing is limited. To meet such a situation 
the arrangement shown in FigS. 4, 5 and 6 may 
be employed. In these figures similar numerals 
refer to parts corresponding to those of Figs. 1, 
2 and 3, but in this instance the single sleeve 5x 
is replaced by a plurality of coaxial sleeve mem 
bers 5, 15 and 5. The member 15a is pref 
erably of a material having a high coefficient of 
expansion and this sleeve telescopes with a slid 
ing fit over the bushing 3 and is permanently "se 
cured, as by Welding, to the bushing as indicated 
at 6a (Fig. 4). The Second sleeve 5b is of a 
material of a relatively low coefficient of expan 
sion, as compared with the sleeve 5, and is 
permanently secured to the upper or free end of 
the latter at the point 9 (Fig. 5) by welding or 
the like. The third sleeve 5 is of a material 
having a high coefficient of expansion and tele 
scopes over the sleeve 5 and is permanently 
secured to the lower end of the latter as by weld 
ing at the point 20 (Fig. 4). Preferably this outer 
sleeve 5 is furnished with an inwardly directed 
shoulder at 2 to which the blow-down ring sup 
port 7 is permanently and, if desired, integrally 
joined. The support 7 and the outer sleeve 5c 
thus form a housing enclosing the sleeves 5b and 
5. The ring 5 has screw-threaded engagement 

with the Support 7 to permit of manual adjust 
ment, but in response to temperature changes the 
thermal motor comprising the sleeves 5a, 5b 
and 5 produces a movement of the support 7s 
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2,151,501 
and relatively to the latter, so that at high tem 
peratures the ring is is caused to rise as indi 
cated in Fig. 6, and thus to reduce the effective 
area of the discharge passage 4. This reduction 
in the effective area of the discharge passage re 
sults in a proper operation of the valve when de 
livering super-heated steam even though the valve 
is originally set at the temperature of saturated 
steam. ? 

While certain desirable forms of thermal mo 
tor have been suggested herein for moving the 
blow-down ring in accordance with temperature 
variations, it is to be understood that the inven 
tion is not limited in its broader sense to the par 
ticular form of motor, but is regarded as broadly 
inclusive of any type of motor which operates in 
response to the changed conditions to which the 
valve is successively subjected at setting and in 
actual Operation. It is further to be understood 
that the invention is not necessarily limited to 
the other precise details herein disclosed nor in 
fact to embodiment in the specific type of valve 
illustrated, but is to be regarded as broadly in 
clusive of all equivalents and of employment un 
der all equivaent factOrS. 
I claim: 
1. A pop safety valve of the kind having a cas 

ing, a valve seat therein, a valve feather cooper 
ating with the seat, the feather being so designed 
as to provide a huddling chamber below it, and a 
blow-down ring cooperating with the valve 
feather to define a discharge passage whose area 
varies as the valve lifts from its seat, character 
ized in having adjusting means operative auto 
matically to vary the position of the blow-down 
ring relatively to the valve seat in response to 
temperature change to which the valve may be 
subjected. 

2. A pop safety valve of the kind having a cas 
ing, a valve seat therein, a valve feather COOper 
ating with the seat, the feather being so de 
signed as to provide a huddling chamber below 
it, and a blow-down ring cooperating with the 
valve feather to define a discharge passage whose 
area varies as the valve lifts from its seat, char 
acterized in having a support for the blow-down 
ring which is relatively movable with respect to 
the valve seat, and a thermal motor, responsive 
to temperature variations, operative to move said 
support with the ring axially of the valve seat. 

3. A pop safety valve of the kind having a 
casing, a valve seat therein, a spring-loaded valve 
feather cooperating with the seat, the feather be 
ing so designed as to provide a huddling chamber 
below it, and a blow-down ring cooperating with 
the valve feather to define a discharge passage 
from the huddling chamber, characterized in 
having a support for the blow-down ring which is 
relatively movable with respect to the valve seat, 
said support being constructed and arranged to 
move automatically in response to temperature 
changes thereby progressively to decrease the ca 
pacity of the discharge passage as the tempera 
ture of the valve rises, and temperature re 
sponsive means for so moving said Support. 

4. A pop safety valve of the kind having a cas 
ing, a valve seat therein, a spring-loaded valve 
feather cooperating with the seat, the feather 
being so designed as to provide a huddling 
chamber below it, and a blow-down ring COOper 
atting with the valve feather to define a discharge 
passage from the huddling chamber, character 
ized in having a blow-down ring support coaxial 
with the valve seat, the ring having Screw 
threaded connection with the support whereby it 

3 
may be moved manually in setting the valve, and 
temperature-responsive means operative auto 
matically to vary the position of the support and 
ring relatively to the valve seat in response to 
temperature variations, 

5. A pop safety valve of the kind having a cas 
ing, a valve seat and a seat support therein, a valve 
feather cooperating with the seat, the parts being 
So designed as to provide a huddling chamber be 
low the feather, and a blow-down ring cooper 
atting with the valve feather to define a discharge 
passage leading from the huddling chamber, 
characterized in having a blow-down ring sup 
port Coaxial with the valve seat, and a sleeve, of 
a material having a high thermal coefficient of 
expansion, coaxial with the valve seat, the valve 
seat support having a relatively lower thermal co 
efficient of expansion, the blow-down ring sup 
port being mounted on said sleeve whereby varia 
tion in the temperature to which the valve is sub 
jected causes the sleeve to expand or contract 
and thereby move the support and ring axially 
relatively to the valve seat. 

6. A pop safety valve of the kind having a 
casing, a valve seat therein, a valve feather co 
operating with the seat, the feather being so de 
signed as to provide a huddling chamber below 
it, and a blow-down ring cooperating with the 
valve feather to define a discharge passage whose 
area varies as the valve lifts from its seat, the 
valve seat being at One end of an elongate tubular 
bushing fixed in the valve casing, characterized 
in having a sleeve of a material having a higher 
thermal coefficient of expansion than the bush 
ing Surrounding the bushing, one end of the 
sleeve being fixed and the other end being free 
to move axially relatively to the plane of the valve 
seat, the latter end of the sleeve constituting a 
Support for the blow-down ring whereby expan 
Sion of the sleeve automatically moves the ring 
axially with respect to the valve seat. 

7. A pop safety valve of the kind having a 
casing, a valve seat therein, a spring-loaded valve 
feather cooperating with the seat, the feather 
being so designed as to provide a huddling cham 
ber below it, and a blow-down ring cooperating 
with the valve feather to define a discharge pas 
Sage leading from the huddling chamber, the 
valve seat being at One end of a tubular bushing 
fixed adjacent to its other end to the casing, 
characterized in that a ring-supporting sleeve 
of a material having a higher thermal coefficient 
of expansion than said bushing telescopes over 
the bushing, one end of the sleeve being fixed to 
the bushing and its opposite end being disposed 
adjacent to the valve seat and being movable 
relatively to the latter, said movable end of the 
sleeve constituting a support for the ring, and 
means adjustably securing the ring to the support 
thereby to permit manual setting of the ring. 

8. A pop safey valve of the kind having a cas 
ing, a valve seat therein, a valve feather coop 
erating with the seat, the feather being so de 
signed as to provide a huddling chamber below 
it, and a blow-down ring cooperating with the 
valve feather to define a discharge passage from 
the huddling chamber, characterized in having 
a support for the blow-down ring which is rela 
tively movable with respect to the valve seat, 
and a thermal motor comprising a bimetallic 
couple operative, in response to temperature 
change, to move the Support and ring relatively 
to the valve seat. 

9. A pop safety valve of the kind having a 
casing, a valve Seat therein, a valve feather Co 
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4. 
operating with the seat, the feather being so de 
signed as to provide a huddling chamber below 
it, and a blow-down ring cooperating with the 
valve feather to define a discharge passage whose 
area varies as the valve lifts from its seat, the 
valve seat being adjacent to one end of a tubular 
bushing fixed in the casing, characterized in hav 
ing an annular ring support coaxial with the 
valve seat, and a thermal motor for moving the 
ring support axially of the seat, said motor con 
prising a plurality of concentric sleeves, certain 
at least of said sleeves being of a material haW 
ing a coefficient of expansion substantially differ 
ent from that of the bushing, said sleeves being 
coaxial with the bushing, one sleeve being secured 
to the bushing, and another of said sleeves be 
ing secured to the ring support. 

10. A pop safety valve of the kind having a 
casing, a valve seat therein, a valve feather co 
operating with the seat, the feather being so de 
signed as to provide a huddling chamber below 

it, and a blow-down ring cooperating with the 
valve feather to define a discharge passage whose 
area varies as the valve lifts from its seat, the 
valve seat being adjacent to one end of a tubular 
bushing, the other end of which is fixed to the 
casing, a ring support coaxial with the valve seat, 
and a thermal motor for moving the ring sup 
port axially relatively to the seat, said motor 
comprising a sleeve of material having a high 
thermal coefficient of expansion telescoping over 
the bushing and with that end of the sleeve which 
is remote from the seat fixed to the bushing, a 
second sleeve of a material having a lower coeffl 
cient of expansion telescoping over the first sleeve 
and with one end secured to the free end of the 
first sleve, and a third sleeve of a material hav 
ing a high coeficient of expansion telescoped 
over the second sleeve with One end fixed to the 
free end of the latter sleeve and with its other 
end secured to the ring Support. 
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