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hom i may concern:

lenown “that X, Rusorerr Conrapzz,
a cifizen of the United States, residing at
Hrie, in the county of Erie and State of
Pennsylvania, have invented new and nseful
Improvements in Relief Devides, of which
the following is a specification. :

This invention relates to improvements in
reliet devices and consists in certain im-
provements in the censtruction thereof as
will be hereinatter fully deseribed and
pointed out in the claims.

The invention is peculiarly fitted for nse
with compressors and in (he exemplification
shown in the drawings it is arranged with
that in view. : :

Preferably the device is applied to the
intake of the compressor and controls the
discharge of fluid from the compressor by
varying the amount of fluid admitted Lo the
COMPressor,

“There is a difference of opinion among
engineers s to the advisability of varying
bhe admission of fluid to the compressor so
as to vary the total discharge of the com-
pressor, and to satisfy the objection of en-
gineers holding such opinions it is desirable

To all »
e it

s

to arrange the relief device so that there will

be a complete operation of the device at a
predetermined pressure as an abrupt open-
ing of the device upon a predetermined low
pressure, and an abrupt clesing of the de-
vice upon a predetermined high pressure so
that the compressor when the air is cut off
will operate substantially in 2 vacuum and
aceording to some theories advanced, will
avoid heating. Other engineers demand a
regulating effect with relation to the relief
device, that is a closure of proportions vary-
ing as the pressare in the receiver varies so

4 L'i

. on the compressor varies

y

1 the principal objects of this inven-
to provide a device which will oper-

cribe

e of the ways just hersinbefore
L, and in the mechanism herein illus-

trated this is accomplished by simply revers-
ing the relief device. When one end of the

seme ig attached to the. compressor it will
operate abruptly and when the other end is
attached to the compressor it will operate as
% veguiator and relief device combined.

Ofther objects of the invention will appear
from the specification and cizirhs.

Cin the chamber and in this |

- shoulder 7. %

as the

‘The invention is illustrated in the sccom-
panying drawings as follows:

Figuare 1 shows a section on the !
in Fig. 8, Fig. 2, a section on the I
in Iig. 1. Fig. 3 a section on the 1
in Fig. 1.-

1 marks the valve chamber having the in-
let and discharge openings 2 and 3. As be-
fore indicated, either of these may be the in-
let and either the discharge, according to the
manner in which it is desired to have the de-
vice operate. The diaph 3 4 ig arranged
- arranged a re-
movable valve seat 5. The device is prefer-
ably arranged on the intake of the com-
pressor (not shown}, the air passing through
the valve chamber and through the seat 5.
A cylindrical extension 6 is forned prefer-
ably integrally with the chamber 1. 1% is of
suflicient size to permit the introduction of
the removable seat 5 and provide the

7. "the valve disk 8 is screwed onjo
a stem 9. Thetemn passes throngh a gnide
10 arranged on the shoulder 7. This gnide
has the perforations 11 so that the fluid pres-
sure in the cylinder 6 is the same as in the
‘alve chamber 1 on the upper side of the
diaphragm, A cover 12 is provided for the
cylinder 6. It is secured to the cylinder 6 by
means of the screws 18, It has the internally
screw threaded projecting shoulder 14 onto
which a eylinder 15 is screwed. A piston 16
is arranged in this eylinder and forms an
actuating inechanism for actuating the
valve. It is provided with the conically
shaped socket 17 against which the peinted
end 18 of the stem 9 operates. A spring 19

ime 1—1
ine 2—2
ine 3—3

3oy

N

is tensioned Dbefween the guide 10 and a-

shoulder on the upper end of the stem 9.

1t will be readily understood that as pres-
sure is delivered aboye the piston 16 it forces
it -downwardly, thus closing the valve 8
against the action ob the spring. When the
‘device is opsrating as a regulator the open-
ing £ is arranged as the inlet and the open-
ing 8 is arranged next the compressor. The

air delivered above the piston 16 varies as
the air in the receiver varies so that the

valve is forced down a distance varying as
the compression in the receiver varies so that
the device operates as a regulator. "When,
however, the opening 8 is arranged as the

inlet and the opening 2 arranged next the

compressor the initial movement of the
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valve 8 incident to increased pressure on the
piston 16 moves the valve so that it is in-
fluenced by the rush of fuid through the
passage in the valve chamber so tl.-t the
valve instantly closes, in the manner of the
check valve, and when closed, the continu-
ous operation of the compressor reduces the
pressure in the compressor to approximately
a-vacuum so that the under side of the valve
1s practically relieved of all pressure. The
upper_side of the valve S is subjected io
atmospheric pressure and the lower side of
the piston 16 is also subjected to this pres-
sure. [n this respect while the pressures
are approximately balanced they do not op-
pose each other, So long, hawever, as the |
pressure in the receiver- is above the de- |
sired maximwn, air is kept in the eylinder

io

15 on the piston 16 so as to maintain the !
. B B . w71 T !
valve in . its closed position. When, how-

20 > : . ay |
ever; the air pressure in the receiver falls |

below a desived predelermined " :
pressure is reduced above the piston so that
tne valve 8 under the influence of the spring
19 is open. It is obvious, therefore, tf
the spring 19 should be of sulficient, strenoth
to open the valve §

25

3 - =3
8 agamnst approvimately
air pressure based on the area of the valve.

CsUre 1§

I prefer to arrange a device for so de-
e : = gh st e . L
30 livering air to the eylinder 15 as to mtensity

the variation iIn pressure over the vurintion |
I pressure in the receiver. In doing
T utilize in a broad sense a mechanis re
tofore patented by me in Patents Nos,
TT8892 and 775,208, Nov. £9, 1004,

A projection 20 extends frown the cover 19
and is provided with a passage 21. The
fitting 22, in which is arranged the infensi-
fier and motor actuated b
in the veceiver, is arranger
20. The intensifier consist
25 and codiperating ¢l
serewed into one side of
provided with an opening
tinnous Ieak with the cham \
seat 27 1s serewed into the upper end of

i

ws
ot

&

=

this

eheaber, preferably in axial alinement with

tie eylinder 6 and a needle valve 28 one
on this valve seat. The needle valve hag the
head 2¢ which is secured to the end of the
piston 31 by means of the perfornted

30. The piston 31 operates in a eylinder 24. |
Ao adjusting serew 32 is screwed into the |
end of the cylinder and operates noaingt :

spring 33 which is tensioned
justing nub 32 and the piston
4

haz the conically bottomed socket 34
screw” has the conically hottomed s
The spring has rednced ends by reason
which it veadily centers in these conieal sonk-
ets, preventing the friction on the sides
the pistor. The screw 82 is ed i

G0

O

from the veceiver through the opening 38,
This opening may be said for convenience to
represent the receiver.

When the receiver pressure exceeds n pre-
determined maximum it moves the piston
31 against the spring 33 thus opening the
needle valve 28, permitting the inflow of air
to the chamber 23. If the opening of the
needle valve is but slight, the proportion of
air adinitted to that esc: ping by means of
the leak 26 does not deliver to the cylinder
15 the full receiver pressuve. As the receiver
pressure increases, however, the wider open-
mg of the needle valve increases the differ-
ence in the area of the opening through the
seat 27 and the leal 26 so that the pressure
rapidly increases. When the needle valve
1s entively open the difference in these sizes
is s0 great that approximately receiver pres-
delivered to the eylinder 15.  The

spring 38 i ihat o very slight differ-
ceiver pressure will open the

i
2 position of minimnum open-

pening with a very slight varia-

ver pressure. It owil be ob-
ore, that pressure is varied in

15 from approximately uir
full vecelver pressure o (hat the
in pressure in the cylinder 15 is
densified sver the variation of pressure in
w recelver, '

Wi the e
abrupt elesure of

54

210

ice is operating with an
i relief deviee, any pres-

Fomed

initial movement of the piston 15 will moye
the valve into the area included in a engrrent
moving through the chamber 1 which will
effect an immediate closure. On the other

and, when operaling as a regulator and ve-
device the air currents are against the

| valve o that the air eurrents do not in-
Cfuence the

valve in the least to effect a
on the other hand are not of

stif foree to seutralize the effect of the
1 ure on the piston 16, especially as

ares on the upper side of the valve
r side of piston are valancad,

leave some space bebween the
the ends of the pistin 16 so
g 19 may ¥ith

) fully extend.

¥
ent, there is no initial tension
and the counter pressups inci-
ing therefore starts af zero
¢ is immediate movement with
opening of the needle valve 28
very sensitive and very closs

the combination of 2
& reversible valve cham-
¢ valve operates; and mech-
v fiuid pressure controlled
1 connection with
for abruptly oper-
the controlied fiuid

r.
A,
&
@
-
&

£

e on the oylinder which will effect an
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ermined pressure with the
¥ ugrh rne chamb@? in one

uzu m sing thr r\ugrh the
e *s, ure tmn

y ’He va’w ch
'+ the valve aperates; and mech-
ﬁfﬂﬁ b”fr fiu )res&urej acimg a
e «*outm.ueéf b‘y wmi anve
*a oon
im abry p .y' Plosnw and
o when the controlled fuid
‘etermined pres sz“e with the
‘ongh ﬂw amuc? in one fh-

&5 & 1‘“7

aohi

N

u‘fe «»f ébe ccmmﬂeci ﬁ.ud
‘na fAuid puzsmng through the
ra JLPbG(Z direction.

tn =
m

wmram le valve chamber
opemws and ‘mechanism
ure =:onim?!cr3 by eaid
m connection Wzih said
nber for abruptly operating
I acting in connection with
and chamber when the controlled
uhe«; 2 pi‘@demrmmed pressure with
ng through the chamber in one
for gra d“‘zﬂ'-/‘ operating the
essure of the controlled | fmld
the flnid passing through the
2 reverse dn’ediou.
) vame the combindtion of a
chamber m “ing a fluid passuge there-
and o di ‘m‘)rdmn with a:valve sens
zﬂef and discharge opening at
; dec' 1 the map} agm ; a valve for
o and GiOS’iﬂﬂ‘ q“m pa ss ge by move-
rom. and iww wd said seat; and mech-
ctuated by fHuid cont"olkd by the
iive for cperating said valve abruptly at a
ﬂ.meﬂ ure of the controlled
'y

ot
pressu
i the inlet #nd discharge prssages
mber arranged to make the direc-
movement of the flyid through
in the Luectwn of the move-
valve ‘and for opersting said
hy' ;z, m1 wuhﬂﬂcu broaqm'e

device the co*nbivation of a
luvnm » fluid passage there-
a dia plu agm, with a valve seat
infet and discharge open;no af
les of the dm‘)lu‘zom, & valve for
ffom_ 15 said pt‘sswra by move-

; and mech-
olled. by the
said valve abruptly at a
pressure of the controlled
inlet and discharge passages
mber arranged to make the direc-
movement of the fluid through

[

‘trolled i

ice the mmb]mﬁﬁ.on of a’

varies for 1hy

the passage in the direction of the movement
of fhe valv» and for mﬂz‘%mrr aid valve
gradually as the controlie
and the inlet and dischs
verse

'8 in B reld

mg a motor acm sted 2 directi
ftuid pressure va"yz ng th the g
the fiuid controlled bv he valve
oppasit@ direction by a counte :
vice for sbruptly (,‘0 mi,mo said *"zlvw when
the controlied fuid machw a predetermined
pressure with the fluid passing through ﬂu
chamber in one direction and for gradaally ge
nptrmnn the valve as the pressure of the con-
inid inereases with the fluid » ng
throngh th ef'ham ser in “ie reverse J"reu‘u
7. In a relief device the combipat
controlling valve; a reversible valy
ber in w ,udn the valve Operates;
anism actuated by fluid pressure,
the fluid pressure controded by
uptly closing and

valve when the contr olied finid reachesa py
determined }nfssu e with the fluid passi 14
through the chamber in one divection and
for gzaduaih operating the valve ina
pressure of the a,ontro’_od ﬂmu 111(53‘@:mas
with the fluid passing through the chamber
in the reverse direction.

8. In a velief device the combination of a
controlling valve; a reversible valve cham-
ber in which the v lve operates: a m ed).cn-
ism comprising a motor actuated in one di-
rectlon by the fluid controiled b> sald valve
and in f'b opposite dirvection by s
pre ssure device for abruptly ﬂnom:,mz

alve when the controlled fuid reaches a

predetermined pressure 3 o the kla L pass
uw through the chamber in one dir ect
and for gradually o“maium the walve
the pressure of the controlled Huid increnses
with the fluid passing through the val
the reverse direction, :

o

=]
o

anicl

ralve in

9. l'u a frehei‘ devica the ‘m‘bim tion of »
\ ‘11"43; a o wible valve u:‘,‘um-
S . 1

el L
LIS ERITN

ajms,:z achl u t:% w }ium
prising an intensifier for
pressure acting on the m
change of p:‘e%'su.r in the
by the valve for abrm intly

valve when the controlied -h
predetemmned press Jre mi,

i3

ot

!

and for ar uarmuv (\p:‘ the val
pressure of the contx fuid
with the fluid ‘pasmn‘ g rh the ¢
in the reverse directio. 148

10. In a relief device the combination of a
controlling valve; a reversible valve ch: 1m~
ber in which the Vil"“ operates; and mech-
anism actuated by fiuid pvc::’«ute and com-
prising an intensifier for ing sreasing the fuid
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direction of movenient of the Auid passing

s : 062

pressure acting on the mechanism over a
change of pressure in the fiuid controlled by
the valve for abruptly closing and opening
said valve when the controlled fiuid reaches
a . predetermined presswre with the flud
passing through the chamber in one direc-
tion awd for deu ally operating the Vﬂw_
as the pressure of the controlled fluid in-
creases with the fluid passing through *he
chamher in the veverse divection.

L1, In a relief device for compressors the
combinatton of a valve controlling the in-
tulce, said valve cloging and opening by a
movenent toward and fronits seat, the clos-
mo movement being in the divection of the

Hiid passing the valve: with one Airection
of movement of 1lmd through the device;
and mechanism actuated at a predetermined
pressure of the fiuid contvolled by said valve
for closing and ()lwm.w said  valve, the
maintenanee of the closute hcm'r assisted by

the absence of pressave at the compressor

side of the device.
12, T o velief deviee for compressors the

combiation of an unbalanced valve con-
trolling the intake, said valve closing and
openting by a movewment toward and from

Aent. Hw closing mov ement - being in the
the valve with one divection of movement
of fuid thwroueh the deviee: and means for
operating said valve at a predetermined
pwssmv “of the thuid controlled by the valve.

T a relief device for compressors the
coml)mu{mn of an unbalanced valve con-
trolling the intake, said vaive c}obmg and
oponinﬂ' by v.]m'(’mr-n{,- toward and from
il seat, the closing movement heing with
one dne(tum ot movement of Guid through
the device in the direction of movement of
the fuid passing the valve; mechanism for
operating sanil valve at a predelermined
pressure of Uie finid controtled by the valve,
siid mechanism operating said valve ab-
mptl}.

14. In a relief device for coipressors the
combination of an unbalanced valve con-
trol}um the intake, said valve <losmo and
opening by a movement toward and from
its seat, the closing movement being in the
direction of movement of the fluid passing
the valve; means for operating said valve
at a predetermined pressure of the flnid con-
trolled by the valve; said means operating
said valve abruptlv, and being adapted to
operate the valve gradually as the controlled

ressure varies when the inlet to the device
1s reversed.

15. Xu o velief device for comapressors the
combination of & valve controlling the in-
take, said valve closing and oper mg by a
movement toward and from itz seat, the

closing movement, being in the (hravhon of
the ﬂm& passing the v le"; means for op-
erating said valve abruptly at 2 predeter-

nm through the device is veversed.

combination of

,551.

mined pressure of the fluid controlled by
the_ device, said means being adapted to
operate the valve gradually as the controiled
pressure varies w hen the inlet to tnL device
1s reversed.

16, In a relief device for (-omprec\or the
combination of a valve controlling the in-
take, sald valve closing and opening by a
movement towqrd.:md fmm its .>eat the
closing movement being in the dlrectlon of
the ﬁmd passing the valve with the fluid
passing through the device i one dnpctmn
and opposed to the movement of fluid
through - the device with fluid passing
through the device in the reverse dirsction;
and means for opening and closing snid

alve abruptly
of the flnid controtled by the device with
the closine movement' in the dirvection of
the flow of fluid, said means being adapted
to operate the valve gradually as the con-
trolled p,essme varies when the dumd pass-

17, In a relief device for com rpressors the
an unba Lmu'd valve con-
trolling the intake, said valve closing
seat, saul valve being closed in the directicn
of the movement of the fluid throngh it;
a spring tending to hold the valve openj a
pressite: device acting against the nprmg
for closing the vnlv*; and mearis for sub-
jecting the pressure device to pressure
changed by a variation of pressurce of the
controlled fnid.

at a predetermined pressure-

and
opvnmn by 2 movement toward and from its

80

50

95
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18. Tn a reliet device for compressus the -

combination of an unbalmoe V:llve con-
(lno"tmn of the ﬁow of ﬂmd, il Rpmno tend-
ing to hold the valve open; o pressure de-
viee acting against the spring tor closing the

ralve; means for subjecting the pressure
device to pressure changed . bv a variation
of pressure of the contmllxd c:ly and an
inte nclf\'mg device for intensifying the vari-
ation of the pressure of the pussuro device
over that in the fluid controlled by the
device. ’

“19. In a relief device for compressors the
comibination -of an unbalanced valve con-
trolling the intake; a reversible valve cham-
ber in which said valve operates; a spring
tending to hold the valve open; a pressure
device actma against the spring for oper-
ating the MIVL said valve operating ab-
xuptly with the inlet at one side of {he
chamber and operating gradually as the
pressuze of the controlled md varies when
the 1inlet is reversed.

20. In a relief device for compressors the

combination of an unbalanced valve con-
trolling the -intake said walve closing and
opening bv a movement {oward and from
its seat; a spring tending to open said valve
in the duectlon ODPOS sed to the movement

105

110

115

128

136
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of thz fluid passing the valve; a pressure
device opposing said spring having the side
of its moving part next the valve subjected
to_aimospheric pressure and the opposing
side to pressure ehanging as the conirolled
pressure varies, ,

2L In g relief device for compressors the
combination of an unbalanced valve con-
trolling the intake; a spring tending to open
said valve; a pressure device opposing said
spring having the side of its moving part
next te the valve and the fuce of the valve
next the pressure device subjected to . the
same prossure in all positions with the inlet
-arranged fo pass the fluid in a direction
oppesing the closing of tha valve,
¥2. In a relief device for compressors the
stion of an wunbalatced valve con-
the fnlake: o spring tending to
open said vaive; a pressurc deviee opposing
said spring having the side of its moving
part next to the valve and the face of the
valve next the pressure device subjected to
- the game pressurve in all positions with the
inlet arranged to pass the furd in 2 direc-
tion opposing the closing of the valve, and
also with the inlet arranged to have the
fltid pass in the direction of the closing the
valve.

28. In a relief deviee for compressors the
combination of a valve chamber having the
diaphragm 4 in which is arranged a vulve
seat; the valve § arranged to move to and
from the valve seat in closing and opening
the valve; the ¢ 1re device comprising
the cylinder 15 piston 16; the stem 9
extending from valve 3 to the piston;
the removable guide plate 10 through which
~ the stem O passes; and the spring 19 ien-
sioned against said guide plate and said

stem opposing the pressure deviee and tend-
g te open the :
4. In o velief deviee the combination of

the valve chamber having a diaphragm and

valve seat therein, the valve chamber being
adapted o be connected for the flow of fuid
in either direction; the valve arranged to
move o and from the seat to close and-open
the valve; a pressure device arranged op-
posite the valve; the valve stem extending
from the valve to the pressure device; 5
spring opposing the pressure deviee; and an
incl waber inclosing the spring, stem

losmg ¢
and pressure device.
25, In a velief device the combination of
ve chamber; the valve arranged to op-
ein; 2 stem extending from said
inclosing chamber 6 extending
valve chaber; the cover 12 ai-
he inelosing chamber; the eyi-
red to the cover; the piston 16
said eylinder against the stem

ooval

valve; a
from the va
raaged on 1
inder 15 se
operating i

extending from the valve; and the spring
apposing the action of the piston.

26, In a relisf device the combination with

he

&5

a valve chamber having a diaphragm and
removable seat 5 therein; the valve $ ar-
ranged to operate on said seat; an incloging
chamber 6 provided with the shoulder 75 the

chamber and shoulder being of sufficient size ;

to permit the passage of the seat 5 to the

opening within the shoulder 7; 2 removable -

Ied

guide 10 arranged on the shoulder 7 ;8
pressure device arranged within the- inclog-
ing chamber; a stem extending from the
valve to the pressure device; and a gpring
acting on the stem.

27. In a relief device the combination with
a valve chamber having a diaphragm and
removable seat 5 therein; the valve 8 ar-
ranged to operate on said seat; an inclosing
chamber 6 provided with the shoulder 7 ;
the chamber and shoulder being of sufficient
size to permit the passage of the seab 5
through the opening within the shoulder 75
a removable guide 10 arvanged on the shoul-
der 7; o pressure device arranged within
the inclosing chamber; a stern extending
from the valve to the pressure device; a
spring acting on the stem; and a removable
cover in the mclosing chamber to which the
pressure device s attached whereby the pres-
sure device may be removed with the cover.
. 28. In o relief device the combination of
the valve chamber 1 having the diaphragm
4 and removable valve seat 5 therein; the
valve 8 arranged to operate on said seat: the
inclesing chamber 6 extending from the valve
chamber and having the shoulder 7; the
opening through the shoulder being of suffi-
cient size to permit the introduction of the
seat 5: the movable guide 10 resting on said
shoulder; the stem 9 extending from the
vaive through the guide 10; the spring 19
operating upon said ster; a cover 12 in said
inclosing chamber 6 having a screw tHireaded
projection 14 thereon; the cylinder 15
screwed into said projection; the piston 15

operating against the stem 9; and means for
supplying fuid to the cylinder.

29. In a relief device the combination of
a valve chamber adapted to be connected for
the passage of fluid in either direction
through it; a valve operating therein and
opening and closing by a movement from
and toward its seat; a pressure device ar-
ranged to operate on said valve; a spring
opposed to the pressure device and moans

L pontrolled by the pressure of the fivid con-

irolled by the valve for acting bn the pres-

sure device to close the valve, said pressuve

device having movement relatively to said

_spring to permit the spring to completely
extend whereby the spring is fre¢ from
initial tension and movement begins with a

minimum pressure on the pressure dovice,
30, In a relief device the combination
alvalve chamber adapted to be donnected for
the passage of Huid in ;
through it; a valve opers

o
OL

75

80

100

115



15

~and an intensifier connected with the pres-

.of pressure in the fluid econtrolied by the

- ling the admission of fluid to the pressuré

e s 062,551

opening and closing by a movement from ! gradually with the fluid moving in the op-
and toward its seat; a pressure device ar- posite divection; an auxiliary valve control-
ranged to operate on sald valve: & spring | li
opposed to the pressure device: sud means
controlled by the pressure of the fluid con- @
trolled by the valve for acting on the pres- | pressure devices being in axial alinement.
sure device to close the valve, said pressure | 34 In a relief device the combination of
cevice having movement velatively to said | the valve chamber: a valve operating in said
spring to permit the spring to completely? ! chamber and closing and opening by a move-
extend whereby the spring is free from | mment to and from its seat; a pressure device
mitial tensioh and movement begins with « | comprising a cylinder and piston--for clos-
mitimmm pressure on the pressure device; | ing said valve and in axial alinement with
- the axis of said valve; w'spring tending to
sure device for intensifying a change of - open =aid valve; an auxiliary valve control-
pressure in the pressure device over a change | ling the admission of the fivid to the cylin-
der 155 there being provided a leak opening’
between said valve and the pressure device,
the auxiliary pressure device comprising a
a controlling valve; a main pressure deviee piston 31 and cylinder 94 controlling the
for closing said valve; s spring ter ling to  auxiliary valve, said valves and pressure de-
open said valve, an auxiliary valve control- | viees all being in axial alinement. _
30, In a velief device the combination of
2 controlling valve; a main pressure device
the auxiliary valve, said valves and pressure | actuating said valve: an auxiliary valve con-
devices being in axial alinement. - trolling the admission of finid to the pres-
32. In a relief deviee the combination of | sure device; and an auxiliary pressure de-
a coutrolling valve; a main pressure device | vice comprising a cylinder 24, piston 31 with
actuating said valve; an anxiliaty valve con- conically bottomed socket 34; the ad-

trolling the admission of fluid o the pros- ng nut 32 with the conically bottomed
sure device; an auxiliary device actu

35 and spring 33 with the reduced
the auxiliavy valve, said valves und m remsioned against said conically bot-
devices being In axial alinement: anc soclats,
nute leak being provided between the wyxil 1
tary valve and the main pressure device,

33. In a relief device the combinati
the controlling valve; a main presgure de- |
vice actuating said valve to operate the con-
trolling valve abruptly with the fluid mov-
ing in one direciion through the valve and

device; aud sn auxiliary pressure device ac-
! tuating the auxiliary valve, said valves and

valve. _ .
31. In a relief device the combination of

device; and an auxiliary device actuating
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