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0 all whom il may concern:

'Be 1t lmown thal f, Ruvorerr Conraper,
a_citizen of the United States, residing at
Hrie, in the county of Trie 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
relief devices and comsists in certain im-
provements m the censtruction thereof as
witl be hereinafter fully deseribed and
out 1n the claims.

i
with compressors and in {he exemplification
shown 1n the drawings it is arranced 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 to the
COMPIressor. o

dhere 1 a difference of opinion amoung

engineers as to the advisability of VATYING

ohe admission of fluid to the compressor so
as to vary the total discharge of the com-

pressor, and to satisfy the objection of en- |
gieers holding such opinions it is desirable

ne 1nvention is peculiarly fitted for use |

to arrange the relief device so that there wiil

be 2 compleie operation of the deviee at a
predetermined pressure as an abrupt open-
ing ot 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
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wiil operate substantially in a vacuum and
aceoraing to some theories advanced, will
avold heating. Other engineers demand a
regulating effect with relation to the relief
Gevice, that is & elosurs of proportions vary-
g as the pregsure in the veceiver varies so
that the iond on the compressor varies
requirement varies,
¢

-
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Une of |

f1om i8 to provide a device which will oper-
ate 1n sither of the ways just hereinbefore
cescribed, and in the mechanism herein illus-
trated this is accomplished by simply revers-
mg the relief device. When one end of the

same 18 attached to the compressor it will
operate abruptly and when the other end is
attached to the compressor it will operate as
9 reguistor and relief device combined.,
QOther objects of the invention will appear
from the specification and cizims, =

N

as the

he principal objects of this inven-

|

1

it the

The mnvention is illustrated in the accom-
panymg drawings as follows: _

Figure 1 shows a section on the line 1—1
m Fig. 8. Fig. 2, a section on the lins 22
in Mg 1. ¥ig. 3 a section on the line 8—3
m Fig. 1.

1 marks the valve chamber having the in-
let ana 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 1n which it is desired to have the de-
vice operate. The diaphragm 4 is avranged
chamber and in this is 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 cyhndrical extension 6 is formed prefer-
ably integrally with the chamber 1. ¥4 is of

A

sutiiclent size to permil the introduction of

the removable seat 5 and provide the

-shoulder 7. The valve disk 8 is screwed onio

a stem 9. The Btem passes throngh a gnide
10 arranged on the shoulder 7. This guide
has the perforations 11 so that the fluid pres-
sure 1n the cyiinder 6 is the same as in the
alve chamber 1 on the upper side of the
chaphragm, A cover 12 Is provided for the
cylinder 6. It is secured to the cylinder § by

means ol tie screws 18, It has the internally
screw threaded projecting shoulder 14 onto
- which a cylinder 15 is screwed. A piston 16

18 arranged n this eylinder and forms an
actuating mechanism for actuating the
valve. It 1s provided with the conically
shaped socket 17 against which the peinted
end 18 of the stem 9§ operates. A spring 19
15 tensioned befween the guide
sinoulder on the upper end of the stem 9.
1t will be readily understood that as pres-
sure 1s delivered aboye the piston 16 it forces
it -downwardly, thus closing the valve 8
against the action ob the spring. When the

aevice 1s operating as a regulator the open-
ing 21s arranged as the iniet and the open-

ing 3 is arranged next the compressor. . The

alr delivered above the piston 16 varies as

the alr in the receiver varies so that the
valve 1s forced down a distance varying as

the compression in the receiver varies so that

the device operates as a regulator. When,

however, the opening 3 is arranged as the

10 and o
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valve 8 incident to increased pressure on the
piston 16 moves fhe valve so that it ig in-
ﬂmmed h v ihe rush of ﬂulu through the

passage in the valve chameer so 1+t the
vaive mwtanﬂy clf}s:e% in the manner of the

check valve, and when closed , the continu-
ous opm"mmn of the compressor reduces the
presfr;me In the compressor to ¢ Appro: ﬂunﬂtel
a-vacuum so that the under side of the valve
18 practicaily relieved of all pressure. The
upper_side of the valve 8 is subijected to

atmospheric pressure ana the lower side of
the piston 16 1s also subijecled to this preg- |

sure. In this respect while the pressures
are approximately b@lamed they dec not op-
pose each other.  So fong, 11(%*Wm3 as the
pressure In the receiver. 15 above the de-
sived maximum, air is kept in the cylinder
13 on the piston 18 so as to nain tein the
valve in LL"\ closed position.  When, how-
ever, the air pressure in the receiver falls
below a o{mu@d predetermined pressure, {he
pressure 19 reduced absve the piston so Hmrr
tne valve 8 under the influence o “t"h_c SHring
19 1s open. It is obvious, there tore, thut
the spring 19 should be of sufficient g Mwiwﬂi
to open the valve 8 against approyun: L{,iv
a1r pl‘t‘:‘:%il‘f—‘* based on the area of the valve,

I prefer to arrange a device for so le-
ivering air to the eylinder 15 as to intensi ty
the vara ation in pressure over the wrmmn
111 pressure 1n the receiver, In deing this
I utilize in a broad sense a mechanism hore-
tofove patented by me in Patents Nos,
({3302 and T?H,}:};? Nov. 22, 1004,

A projection 20 extends fromn the cover 12
and 1§ provided with a pamwt "3’1 The
fitting ‘}"“?’ M which is a“'“amu] ¢ infensi-
ﬁ("i Fil}i:‘ Itl”tﬁl c:f_f.tuui.":"i{ 1;} tliﬂ (i 1 }51” SSUTE
1 0o receiver, 1s avransed on s said pr f}w fion
20, The ij,t*“mne*‘ r'(smm m the chamber
25 and e "3”]3{"‘.“11,111“_ ﬁ(m LR A cap 29
serewed 1nto one side of i
provided with an rtl;mms;; 36 forn
tinnous leak with fhe chamber 23
seat 27 1s screwed info the u pper r:md of thi
che aber, pr Lif’ii‘:‘li;h" i axial alineiment v 1--[
tie oyl ](lﬂr 5 and a needle %?'-11*;__,. 25 operates
o1 this valve seat. ihe needls valve hag the
head 29 which is a-er*:éwn £o fI}E end of the
piston 31 By means of the perforated serew
80. The piston 31 oper ates in o eylinder 24.
An adjusting serew 32 is ‘-E.Jt*ﬁf“l wic the
end of the wiu er and operate 3 Rga 1315
Spr g 33 which is fﬂ-nwﬁﬂd *wu the ad-
T08ting nut 32 and the piston 31 TEL.
hf1-- the mnr“uh* hottomed socket 84 and
serew has the mz*zwﬂw hottomed socket
string has reciced ends by reason
which 1t veas 1ly mme”* 10 fhese mm::.;if 300K-
els, preventing the friction on the si Hdes

| The screw 52 18 }‘::{f;,d o

.,}5-;;1;111&11'6 DY rhe fam nub
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1ro=n the receiver throuﬂh the Dpem ng 38,

This opening may be said for convenience to
Iunw cont the Vrmen er.
Vnen the rec elver pressure exceeds n pre-

| c?c&mm ned maximum it moves the piston

":’ii against the spring 33 thus opening the
die vaive 28, pu"mtmm the inflow of air
Lr:} the chamber 93. If the opening of the
needile valve ig but slight, the proporlion of
air adiitted to that esc aping by means of
the leak 26 does not deliver to the cyhnder
15 the full receiver pressuve. As the receiver
DYESsUre INereases, howe ver, the wider open-
g of the needle valve increases the ditfer-
ence in the area of the opening through the
seat 27 and the leak 26 so that the pressure
ﬂ,*pldh mcreases. When the needle valve
entively open the difference in these sizes
I8 80 gres 't thai 2 approximately receiver pres-
SUre 1s A{j*‘zwzm to m!ﬂ cyhnder 15. The
sprivg 33 1s such that a very slioht diﬁ(t—
ence 1 the receiver pressure wﬂl apen
position of mininmm Open-
i opening with a very s sitoht varia-
pressure. It W Il e 0h-

iﬂ” f{’}

l:*'"iil 118

.....

ii.il.q _‘I]T ;_{.1

served, therofore, mmt pressure 1s varied in

”“’l’huu 5 from approximately air
pressure to Tull vecelver pressure o that the
mmtmm 10 pressure in the evimder 18
intensified over the variation ul TCSSHTC T
fhe recetver.

the operating with
t)a ADL closure of the relief dmrm{u ANy
41 rh yooviinder which will
m th movermoent of the piston 15 mli MOve
the valve into the area included in a ecarrent
eving tmmw‘h the chamber 1 which will
oifect s 111 ‘r@dmiﬂ closure. On the othoer
hand, when oper fzimﬂ' as a regulator and re-
Jief deviee the air vllz'“ents are against the
valve zo thot the m:i currents do not in-
Huence the valve in the Jeast +o c¢ffect g
closire and on the other hand are not of
suilicient foree o neutralize the etfoct of the

15

f; :':;‘1.“1?]('1{_‘1 "TQ E‘i}l

pres-

L 1= i}‘ﬁ'h

air pressure on the piston 16, espec*al'v &S

¢ pressures on the upper side of the valve
du ide of piston are valaneed.
eter o ] CAVE SOmMe space. between the
COVED f;_f.-:f;.. b the ends of the praten 10 so
that fhe epring 19 may 'i‘uﬂ‘v EXternd.
nt, there is no mitial fe
!z‘d the counter pressurs
ring there fore
mediate i*-o”ezmr*% witn

e,
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7 sensttive and very cloga

YWhat I claim as new is: o
Lief device the combination of
‘?:1‘11;?{":;; a reversible valve {,lmm—
ich hu valve operates; and mech-
: ﬂ.m@ p}*eﬂure contmlled
.‘.3;1{.!; SAh ARG IR connee t1om1 with
i u*'rwr* for a.bm;}ti'” aDEI
when fthe controlled ﬁmd
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veaciies o predetermined pressure with the |
uid passing through the chamber in ong
direction and for f‘f‘ad ually operating m{z
valve 88 the pressure r,;-_, the eo .Li,mﬁeﬂ “Auid
wereases with the Suid passing through the
chamaber In the reverse dive tmn

2. L5 w rellef device t j‘m combination of a
controtling valve; g 1‘133"1731‘5’1‘16 vaive cham- .
ber in which the valve operates; and mech-
anig achuated bjr fluid pressure, acting as
the Durd pressure controil x:f?-“ by said valve

.ii

| m connection with said
Yaive and chamber for 3 abrupily closing and
.I 4 d P i . ‘"--:-ﬂF T |

i valve when the controlled Auid

r..,v"‘.}i-hiT e a'.f z ; lg :L

ceachies & precetermined f*area%ﬁ“e with the
DING passing throngh ﬂw chamber in one di-
vection and Yor gradually - operating the
FEIVe as the pressure f*f ihe centrotled fiuid
nerezses with the fuid passine thiou ol 1
}hi}.'r" “-.,.J't’h& i FIPI {i;..l. w8 ANS il ij'Ji..i .LG!.E{“ i {. 1%

e 1 the m%mm dw@ctmﬂ
inoax e‘wf device the combination of a
' Me veversible valve chamber
e jer%sﬁs and ‘mechanisin
sure gontrelled by said |-
iﬂ connection wil "..5:1 SA1c |
samber for o sbruptly operating
3_ aciing in connection with
d ¢ chamber when the controlled
y predete u'mi}fwd nressure with
3‘*'-“1{3; through the chamber in one
orad: :E%F* operating the
e pressure of the controlied {iuid
it the fluid passing through the
ﬁ--% 1&*{3“%‘ direction.
relief device h combindfion of a
hmmw a Huid passage there-
”Ifh a:valve seat
?. ﬁ arge opening at
:5'1{;'{%5‘ {;ﬁf me dia ph agm; a valve for
ypening &l ioganﬂ' mlfi' pm.‘ag pf&* by move-
meit from and fowa wdd said 'mzni; a1 {1 meech-

r.n.h...

C::’ Pt

Bl 1 'f-:;a.a:::h B8 ¢
A

e

i-:l-.

aviem actuated by fiuid. controlled by the

valve for operating said valve abruptly at a
It}r-;fea‘iﬁﬁ:ig.u‘:fff;*iﬁtﬁ.i:ﬂ.eﬁ pressure of the controlled
fimd with the inlet and discharge prssages
el i =::}; Lhes Ei‘zf:'*i“ arranged to make the direc-

C!rmtwn of the move-
for w}{ammwr 910
}:ﬂﬂm bf@aqu“e

aEsage 1w the
vaive ang
i R -qu- " TP Ea L . = 7

VI {_f‘z.iix#llﬂi vy as Tﬂ. C{ON

i ¢ U

increases and the mdet and dﬁhehﬁw g8 open-
s are reversed. | | .
Thodn s rel i‘ C device the combination of &

naving a fluid passage there-

B oen and dischi Arge ﬂp&mn
5ite micles {}f the dia "Jhl"l‘ﬂﬁ, 5 valve for
‘ 3 (3 Ine said  bassag & DV move-
toward said ses I33;

i ackiated 'i::y thind conirolied. by the
for operaiing said valve abruptly at a
ted :'“'mi-méi pressure of the controlled
0 the inlet and discharge passages
amber arranged t¢ male the direc-

“anism actuated

movem ent of the fluid through |

'pmsrw afy imntensizder for

fisfi an agm, with 2 valve seat
Ay,

nd mech-

x*v&ment of tlm flaad through |

r - CEthy
6 5. i

r“*

the passage in the direction of tha MOVenen

o Lh@ Vi E.V(L ﬂéﬁ {0 20T {}Lﬂi‘ﬁtiﬂﬂ LI“W 'g?;,}]_*grg
gracuzily as the controlisd pressure increases
and the inlet and discha Toe @1’)&}1@3}9“5 aTe re-

VeIrgsa

} '
g, ﬁl 5 rehief device the s combination of o

controiling valve; and ;;=",=_E:::§1:*m_‘1;=ml COTDTIS-
mﬂ' 8 motor acinated in ong direction by
fuid pressure varying with the pressuve of
the finid conirolled oy the valve and in the

opposite direction by a counter pressure de-

weﬂ for sbruptly operating snid valve w heg
the controlled fi wid re achm & predatermined
pressure with mﬂ fluid passing ur“..mﬂ'ﬂ the
chamber in one direction and for Urad zai_r_”
f;pu*fa,nnﬂ' the valve asthe pressure of the con-
trolled finid mrf:f.*ﬂu%r ‘m D the Hm{, *mfai i;ff;
through the chamber in the COVerse "'
T, Ina mh._,ﬁ de vice the combinag 'i:i:m of a
C(}I}[I‘{}thf{ valve; & reversible valve chuan-
ber 1n Jlﬁlf ihe valve operates;
i by fimd i)v%“:;l;_ﬂaj
{)}Z‘H‘ﬂ"} e by Sfr.;.i.t:!. Vaive

the fluid pre

ST

aries for abruptly elosing and opening
valve when the cor frolied finid reaches o DYe-
| determined pressire with the fluid passing

i o
through the chamber in one direction and
for fr"**fzr]m}h operating the I-"'E'?i}-.i‘-"i’::- m—:
pressure of the contro! led flu
with the fluid passing through ¢ }1{3-.
1N r}*-s:-t reverse {}11 sii{'ﬁ

3. In a velief device the combination of a
controliing valve; a reversible valve cham-
ber in wi hich the valve operates: a mechan-

1S Con; DTISING a moton fwam{a dd im oone di-

'-1

rection by the {i ﬂd controlied La} sa1¢ valve
and In fh opposite dire r*hm by »
pre ssure deviee for abraptly "‘ii“l{*i."{n“iljv*}‘ sl

alve Wheu the f{}'ﬂtm}fm fuid reaches a

H.'

ra“ed Wmﬁ DTEssuULe W?iﬂ the L,vd. PRS-
iley “*’}11 ol {he *.ixmml‘:}er i one divection
ami Tor g ammﬂ] 7 operating the valve as

the pru*—:mfﬂ Of th fdad Z'.'ﬁ;'{ﬂlséiid ;{"hm"i HCFEREeS
with the flnid passing ¢ ‘! 8 Vi 1
T

the reverse directis ‘*1._

]'L 1 Do

Y. In a relief devica the mnwmm on of a
mn...mﬂ mg M?”ﬂ; 2 to wible valve L
ber in whicl 1 ihe valve operatesy and roech.

911451 :.;:,c‘ﬂ*“w 'Gﬂ,u ; ﬁ’ Hutd Pressure ang
1'1”'1':{“‘-]1-
fhe mw,-‘;a..,, :-:5:3‘11

m the fnd o

.i'..-

pressure acting on
change of p:fe:;'am:

by the valve for a oruptly opevating said
valve when the controlled i re

vit);h ':f::.u»-e ﬁu.‘iaﬁi LG8~

predetﬁarmmed pressure .1

and for w}":a,aumw f}p Jmim.ﬁ !L 16 *Ui.ﬂ 2 as ine
pressure of the controlled {luid incresses
with the fluild passing thro g} the chamber
in the reverse duem:maﬁ. H_

10. In a t'eile,;., device the combination of a
controlling valve; a reversible valve cham-
ber in which the Y’*ah"ﬂ opers wtes; and mech-
ST ﬂﬂtmwd by fluid pressure and com-
pmsm ¢ an intensifier for Increasing the fuid
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aaid valve when the controlled
a  predetermined  pressure with the flud.
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Sdivection of movement of the fuid passing

nressure acting on the mechanism over a
change of pressure i the liuid controlled by
the valve for abruptly (*lmnm and opening
fluid reaches

passing through the chamber in one direc-
tion and for gradually operating the valve
as the pressure of the contr olled fluid in-
creases with the thad passing through *he
chamber in the reverse divection. -
In a relief device for compressors the
combination of a valve controlling the in-
take, said valve closing and opening by a
movement toward and from. its seat, the clos-
ing movement being in the divection of the
fliid passing the valve with one ?direction
of movement of flwud through the device:

and wechanism actunted at a predetermined

pressure of tue fluid controlled by said valve
for closing and opeuning said valve, the
mamtenanee of the clozute being Rt‘hlbteﬂ by

the absence of pressave at the COMPLessor

e of the deviee.

122 Tn a rvelief deviee for compressors the
combruation of an unbalanced valve con-
{rolling the intalce, said valve closing and

opentig by a movement toward and from
sont. the closing mov emeid being me

valve with one divection of movement
of ffuid thrroneh the device: and means for
operafing cnid valve at n predetermined
ressure of the tind (“mtmﬂvd by the valve.
13. T a rehef deviee for compressors the
{:mnhmutmn of an unbalanced wvalve con-
trolling the intake, satd valve clomng
01'}(11'1'{1'1;}; hy o movenent toward and from
its seat, the closing movement being with
one :hle:tum of movement of duid through
the deviee in the direction of niovement of
the fhnd passing the valve; mechanism Tor
operating sl valve at a predetermined
pressure of (he {nid controtled by the valve,
<aid mechamsm eperating said valve ab-
ruptly. | | ,
14. In a rehef device for compressors the
combination of an unbalanced
trolling the mtake, said valve {'lﬂmw and
opening by a movement toward and from
its seat, the closing movement being in the
direction of movement of the flind passing
the valve; means for operating said valve
at a predetmmmed pressure of the fluid eon-
trolled by the valve; said means operating
said valve abruptlv, and being adapted to
operate the valve gradually as the controlled
pressure varies when the inlet to the- dwim
15 reversed. | |
15, Im s 1‘011&1? device fm* COTPLESSOLS the
combination of & valve controliing the in-
take, said valve closing and oper ange by a
movement toward ‘md from 1ts %at the
closing movement being in fhe direction of
the ﬂuld passing the v Lh‘i‘; means for op-

thie

erating said valve abruptly at 2 muleru | in the direction ol“po,ed to the movement 130

and

valve con-

combination of

‘ber in “which said valve operates; &

Ccombination of an

082,551

mined pressure of the fluid controlled by
the device, said means being adapted to
operate thevalve gradually as the mmtmﬂﬂd
pressure varies 'when the 1nlet to ma AeV1Ce
1s reverseil,

- 16. In a relief device for mmpreﬂaor the

combination of a valve cm’l’rmli;;rm the 1m- -

take, saxd valve closing ‘and ovnening by a

movement . tnward,ﬂnd frf}m 1ts .;eat the
closing 1110&*oment bemn in the dlrectmn of

the ﬂmd passing the valve with the fluid
passing through the device 1 one dnpdmn
and opp(}sed to the movement of Huid
through - the device with flmid passing
throuch the device in the reverse direction;
and means for opening and closing said

salve abruptly at a predetermined pressure

of the flnid controtled by the device with
the closive movement' in the divection of
the flow of fluid, said means bf"mﬂ' adapted
to operate the 1116 oracdually a
trolled pressure varies when the dmd pass-

Imr through the device 18 revarsed.

17. In a relief device for com ipressors the
an unbalanced valve con-
trolling the i]}[‘ﬂl{@ cald valve closing
seat. saud vilve being closed in the directicn
of the movement of the fluid through 1t;
a1 ospring tending to hold the valve open; 2
pressure denu;, acting against {he ﬂprmg
for closing the vllve' and means for sup-
jecting the pressure device to pressure
changed by a variation of pressure of l‘he

mntmllml Huid.

18, Tn a relief device for compresso:s the j
| combination of an unbalanced valve con-

trolling the intake said valve closing in the
(hl*ﬂf'uml of the flow of thud; a spring tend-
ing o hold the valve open; & pressure de-
vice acling agamst the spring tc-r closing the
alve; means for subjecting the pressure
device to pressure changed. hv RV ariation

of pressure of the contr n]lld 4y and an
llht‘lt‘;’lf‘f Tigr du 1ce for mntenstivang the *mu-

ation of ﬂl%, pressure of the ]}IL%HHI‘ ¢ device

over . that ,. mf.l.allm{ by the
device.

19. In a relief device for compressors the
conibination - of an unbalaiiced vaive con-
trolling the intake; a reversible valve cham-
SPTIng
tending to hold the valve open; 2 pressure
device .;wtma against the spring for oper-
ating the wlw, saxd valve operating ab-
;uptly with the inlet at one side of {he
chamber and operating gradually as the
pressure ot the controlled fluid varies when
the inlet 15 reversed. |

90, Tn a relief device for compressors the
unbalanced valve con-
troJling the intake said wvalve closing and
opening by a movement toward and from
its seat; a spring tending to open said valve

in the fhad c

the con-

tl"'d.
(}}JPIMW bv a movement toward and from its
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valve next
the same pressure in all positions with ithe
the finid m a2 diree-

[

S

30

7

I
oy

move to and from the seat to CLGSE

iy
s

65

seat; the valve 8
~from the
35
 the cylinder 15 and

g to open the valve,

‘the valve chamb

982,551

of ths Huid passing the valve:
device opposing said spring having the side
of its moving part next the valve subjected
to aimospheric pressure and the opposing
side to pressure changing as the conirolled
pressure vares, -

21 In w relief device for compressors the
combination of an unbalaiced valve con-
trolling the intake; a spring tendi ng to open
said val h '
spring having the side of iis INOVING pavt

next te the valve and the face of the valve

‘next the pressure device subjected to.the

same pressure 10 all positions with the inlet

-arranged to pass the fluid in a direction

oppesing the clostne of the valve.

2z, in a relief device for compressors the
combipation of an unbalanced valve ean.

trolling the intake; a spring fending to
open sald valve; a pressure devies OppoOsIng
said spring having the side of its moving
part next to the valve and the face of the

v the pressure device subjected to
mnled arranged to pass
tion opposing the closing of the ralve, and
alse with the inlet arranged to have the
fuid pass in the direction of the closin o the
valve, | o
- 28. ko a relief device for compressors the
combination of a valve chamber having the
diaphragm 4 in which is arvanged a valve
arranged to move to and
valve seat in closing and opening
the valve; the pressure device COMpPrising
piston 16; the stem 9
¢ valve 3 to the piston:
e plate 10 through which

extending from th
the removable guide
the stemy 9 PASSeS ;

sioned apainst said ouide plate and said

Hy

stem opposing the pressure deviee and tend-

and the spring 19 ien-

)
24, In a velie
T

(e combination of
er having a diaphragm and
vaive seat therein, the valve chamber bein o
adapted o be connected for the flow of Auid
1n exther direction: the valve arranged to
and-open
the valve; a pressure device arranged oOv-
posite the valve; the valve stem xtending
rom the valve to the pressure device ;8
spring opposing the pressure device; and an
mmclosing chamber inclosing the spring, stein
and pressure deviee, .

5. In o relief deviee the combination of

2 .
L devien

[
—

5,

b valve cnamber; the valve arranged to op- |

srate therein; a stem extending From said
vauve; an inclosing chamber 6§ extending
from the valve chamber; the cover i2 av.
ranged on the inclosing chamber; the ¢yi-
mder 15 secured to the cover: the piston 16
operating in said eylinder against the stem
cxtending from the valve; and the SPring
apposing the action of the piston.

T | |
26, in & relef device the combination with

a pressure

T = Tl | e i, a 3 r"l"': " oy g P F + % ? asl -
C; 3 pressure devics opposing said

s

.5

a2 valve chamber having a diaphragm and
removable seat 5 therein; the valve 8 ar-
ranged to operate on said seat; an neloging
chamber § provided with the shoulder 75 the
chamber and shoulder being of suificient size

to permit the passage of the seat 5 to the

opening within the shoulder 7;: a removable
guide 10 arranged on the shoulder 7: g
pressure device arranged within the inclos-
g chamber: a stem extending from the
valve to the pressure device: and a SOPIng
acting on the stem.

21. In a relief device the combination with
a valve chamber having a diaphragm and
reraovable seat § therein; the valve 8 ar-
ranged to operate on said seat; an inclosing
chamber 6 provided with the shoulder KE
the chamber and shoulder being of sufficient
126 t0 permit the passage of the seab 5
through the opening within the shoulder 73
a removable guide 10 arvanged on the shoul-
der 7; a pressure device arranged within
the inclostng chamber: a stem extending
from the vaive to the pressure device; a
spring acting on the stem; and a removable
cover 1n the inclosing chamber to which the
pressure device is attached whereby the pres-
sure device may be removed with-the cover,
28, In g relief device the combination of
the vaive chamber 1 having the diaphragm
4 and removable valve seat 5 therein; the
valve 8 arranged to operate on said seat ; the
mcelosing 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 stem; a cover 12 in said

inclosing chamber 6 having a serew threaded
projection 14 thereon; the cylinder 15

screwed 1nto said projection; the piston 15

operating against the stem 9: and means for
supplying fiuid te 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 cperate on said valve: 4 Spring

trolied by the valve for acting bn the NIres-
sure device to close the valve, said pressure
device having movement relatively to said

spring to permit the spring to completely

extend whereby the spring is free from
nitial tension and movement begins with a
minimum pressure on the pressure device,

ol 1in a relief device the combination of
alvalve chamber adapted to be connected for

— S T S SR I L SN LI
the passage of fuid in either direction.

through itr a valve operating thersin aud

75

80

L
-

<

100

115

opposed to the pressure device and means
{controlled by the pressure of the firid con-

-
—



0% pressure in the fluid controlicd

PR
ich

»

opening and closing by a movement from

and toward its seat; a prossure device ap-

ranged to onerate on said valve; a spring
opposed to the pressuve deviee: and ieans
controlied by the pressure of the fluid comn-
trolled by the valve for acting on the pres-
sure device to close the valve, said pressure
cevice having movement velatively to said

spring to permit the spring o compieteiy?

extend whereby the spring is free from
mitial tension and movement beging with
mimamum pressure on the pressure device:

~and an intensifier connected with the pres:

sure device for intensifying a change of
pressure 1n the pressure device over a change
. Dy the
valve. |

S, In a relief device the combination of .

A controliing valve; a main pressure device
for closing said valve; a sprine tending to

open said valve, an auxiliary valve control-

ling the admission of fluid to the pressuré

device; and an auxiliary devico actuating
the auxiliary valve, said valves and pressure
devices being in axial alinement.
52. dn a relief deviee the combination of
acontrothing valve; a main pressure deviee
actuating said valve; an anxiliary valve con-
trolling the admission of fluid to ihe 1es-
sure device; an auxiliary device actuating
tne nuxiliary valve, said valves und nressire
devices bemg in axial alinement: and o mi-
nute leak being provided between the iyl
tary valve and the main pressure devieo.
33. In a relief device the combination of

the controlling valve: a main pressure de-

vice actuating said valve to operate the con-
troliimg valve abraptly with the fiuld mov-
g n one direction through the valve and

|

—am TEr-

-—r o m e

T Eem ——— —w T —am

- auxiliary

gradually with the fluid moving in the op-

posite divection: an auxiliary valve control-

lng the admission of fluid to. the pressure

device; nud sn ruxiliary pressure device ac-
tunting the auxiliary valve, said valves and
pressure devices being in axial alinement.
34. 11 a relief device the combination of
the valve chamber: a valve operating in said
chumber and closing and opening by a move-
ment to and from its seat; a pressure device
comprising a eylinder and piston -for clos-
g said valve and in axial alinement with

the axis of said valve; n/'spring tending to

open =aid valve; an anxiliary valve control-
Iimg the admission of the fiuid to the cylin-

10

o0

der 155 there being provided a leak cpening’ 53

between sald valve and the pressure device,
the auxiliaiy pressure device comprising a

| piston 31 and eylinder 24 controlling the

vaive, sald valves and pressure de-

vices all being in axial alinement.
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85. In a relief device the combination of
a controlling valve; a imain pressure device
actuating said valve; an auxiliary valve con-
trolling the admission of finid to the pres-
sure device; and an auxiliary pressure de-
vice comprising a cylinder 24, piston 31 with
the conically bottorned socket 84; the ad-
pisting nut 32 with the conically bottomed
socket 35 and spring 83 with fhe reduced
encis fensioned against said conically boi-
Leaned sockels, - |
T testimony whereof I have hereunto set
my nand in the presence of two subscribing

W1 ROSKes,
o L{EUD OLPH CONRADER.
Witnesses: -

{. D. Hieny,
3. H. Pangnr,
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