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962,55. s Specification of Letter's Satent. 

E.J.C. 
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To ill lion it inct concern: 
: Be it known that, i, RUpole: CoNRADER, 

a citizen of the United States, residing at 
Erie, in the county of Erie and State of 
Pennsylvania, have invented new and useful 
improvements in Relief Devices, of which 
the following is a specification. - 
This invention relates to improvements in 

relief devices and consists in certain in 
proveilents in the construction thereof as 
will be hereinafter fully described and 
pointed out in the claims. 
The invention is peculiarly fitted for use 

with complessors and in the exemplification 
shown in the drawings it is arranged with 
that in view. y 

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 
compressor. 
There is a difference of opinion among 

engineers as to the advisability of varying 
the admission of fluid to the compressor so 
as to vary the total discharge of the coin 
pressor, and to Satisfy the objection of en 
gineel's holding Such opinions it is desirable 
to arrange the relief device so that there will 

Ah be a copplete operation of the device at a 
predeterinited pressure as an abrupt open 
i!g of the device upon a predetermined low 
press', 'e, and an abrupt closing of the de 
vice upon a predetermined high pressure so 
that the compressor when the air is cut off 
will operate substantially in a vacuum and 
according to Sonne 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 pressure in the receiver varies so 
that the iod on the compressor varies 
requirement varies. 

Cine of the principal objects of this inven 
fi}} is to provide a device which will oper. 
ate in gither of the ways just hereinbefore 
described, and in the mechanism herein illus 
trated this is accomplished by simply revers 
ing the relief device. When one end of the 
Sarie is attached to the compressor it will 
opeiate abruptly and when the other end is 
attached to the compressor it will operate as 
a regulator and relief device combined. 
Other objects of the invention will appear 

from the specification and ciaims. 

as the 

I he invention is illustrated in the accorn 
panying drawings as follows: 

Figure 1 shows a section on the line -i. 
in Fig. 3. Fig. 2, a section on the line 2-2 
in Fig. 1. Fig. 3 a section on the line 3-3 
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 diaphragn). 4 is arranged 
in the chainber and in this is arranged a re 
novable valve seat, 5. The device is prefer 
ably arranged on the intake of the coni 
the valve chamber and through the seat, 5. 
A cylindrical extension 6 is for red prefer 
ably integrally with the chamber i. It is of 
sufficient size to permit the introduction of 
the removable seat, 5 and pro 
shoulder 7. The Valve disk 8 is screwed onio 
a stem 9. The stern passes through a guide 
10 arranged on the shoulder I. This guide 
has the perforations 11, so that the fluid pres. 
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 13, it has the internally 
which a cylinder 5 is screwed. A piston 16 
is arranged in this cylinder and forms an 
actuating nechanism for actuating the 
valve. it is provided with the conically 

end i8 of the stem 9 operates. A spring 19 
is tensioned between the guide iO and a 
shoulder on the tipper end of the steam 9. 

it will be readily understood that, as pres 
it downwardly, this closing the valve 8 
against the action of the spring. When the 
device, is operating as a regulator the open 
ing 2 is arranged as the iniet and the open 
air delivered above the piston 16 varies as 
the air in the receiver varies so that the 
valve is forced down a distance 'arying as 
the compression in the receiver varies so that 

inlet and the opening 2 arranged next the 
! compressor the initiai movement of the 
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3. 

pressor (not shown), the air passing through it. 

sure in the cylinder (3 is the same as in the 80 

Screw threaded projecting shoulder 4 onto 35 

shaped socket, 17 against which the pointed 90 

sure is delivered above the piston 6 it forces 95 

ing 3 is arranged next the compressor. The 200 

the device operates as a regulator. When, 3.05 
however, the opening 3 is arranged as the 
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valve 8 incident to increased pressure on the froin the receiver through the opening 38. 
piston 16 moves the valve so that it is in- This opening may be said for convenience to 
fluenced by the rush of fluid through the represent the receiver. - 
passage in the valve charynber. So f. t. the When the receiver pressure exceeds a pre 
valve instantly closes, in the mannes of the determined maxiinum it moves the pist on 70 
check valve, and when closed, the continu- 31 against the Spring 33 thus opening the 
ous operation of the compressor reduces the needle waive 28, permitting the inflow of air 
pressure in the compressor to approximately to the chamber 23. If the opening of the 
a vacuum so that the under side of the valve needle valve is but slight, the proportion of 
is practically relieved of alli pressure. The air adipitted to that escaping by means of 75 
upper side of the valve S is subjected to the leak 26 does not deliver to the cylinder 
atmospheric pressure and the lower side of 45 the full receiver pressure. As the receive!' 
the piston 16 is also subjected to this pres- pressure increases, however, the wider open 
sure. In this respect while the pressures ing of the needle valve increases the differ 
are approximately balanced they do not op- ence in the area of the opening through the 80 
pose each other. So iong, however, as the seat, 27 and the leak 26 so that the pressure 
pressure in the receiver, is above the de- rapidly increases. When the needle valve 
sired maximum, air is kept in the cylindel' is entirely open the difference in these sizes 
15, on the piston 16 so as to paintain the is So great that approximately receiver pres 
valve in its closed position. When, joy- sure is delivered to the cylinder 15. The 85 ever, the air pressure in the receiver fails spring 33 is such that a very slight differ 
below a desired predetermined pressure, the ence i? the receiver pressure will open the 
pressure is reduced above the piston so that lve 28 from a position of minimum open 
the valve S under the influence of the spiring uti (ening with a very slight varia 
19 is open. It is obvious, therefore, th: : 'iei'er pressure. It will be ol)- 9 (; 
the spring 19 should be of sufficient, strength served, this fore, that pressure is varied in 
to open the valve 8 against approximately the cylicle: 15 from approximately air 
air pressure based on the area of the valve, pressi:'e to full receive pressures that lie 

prefer to arrange a device for so de- variati: it pre-stle in the cylinder 15 is 
livering air to the cylinder 15 as to intensify intensified over the variation of 'essi'e in 95 the variation in pressure over the v: giation ille receiver. 
in pressure in the receiver. In doing this When iiie device is operating with ai) 

utilize in a broad sense a nechanisin; abi:pt closure of the relief device, any pres 
tofore patented by the in Patents Nos. sure in the cylinder which will effect an 

g5 ( 5,392 aid 77 5,333, Nov. 22, 1904. initial novel out of the piston 15 will move 100 A projection 20 extends froin the cover 12 the valve into the area included in a cirrent 
Froving through the chamber which will 
effect as in in ediate closure. On the other 

and is provided with a passage 21. The 
fitting 22, ii, which is arranged the intensi 
fier and motor actuatectly the fluid pi 
in the receiver, is arraigeri (), said proi 
20. The intensifier consists of the clasniki 
23 and cosperating clienenis. A cap 25 
Scieved into one side of this chainier aid 
provided with an opening 23 for it g : {:}; 
tinuous leak with the claiyber 23. waiv; 
seat 27 is scre \vec into the upper end of this 
chi: ]ber, prederably in axial alileinent, with and inde 
tile cylinder (; and a needle valve 28 operates prefer to leave some space bef, 

land, when operating as a regulator and 'e- 
jief device the air currents are against the (5 
\'ve so that the air currents do not in 
Site:ce the valve in the least to effect a 
closi'e aid on the other hand are not of 

- stificient force to neutralize the effect of the 
air pressure on the piston 16, especially as 
the pressures on the upper side of the valve 

side of piston & re valancad. 
Seen the 

i{ so 

s 

... O 
5. 

ri 
t 

on this valve seat. The neede valve has the cover 3 and the ends of this is : 50 head 29 which is sectared to the end of he 
piston 31 by means of the perforated screw 
30. The piston 31 opei'aies in a cylinder 24. 
An adjusting screw 32 is screwed into the 
end of the cylinder and perates against, 3. 

: that the spring 19 may fully extenti. With 115 
this all algeinent, there is no initial tension 
on the spring 2nd the counter pressure inci 
defit to the spring therefore starts at zero 
so that they'e is in:hediate moveme}} t. with 

20 55 spring 33 which is tensioned against the ad- the initial opening of the needle valve. 28. 
using nut 32 and the listOn 31. The piston This gives very sensitive and very close has the conically bottoined socket 34 aid the regulation. 

screw has the conically bottoined socket, 35. isi. i. Clain as new is: 
The string has reduced ends by "eason 3i i. in a relief device the combination of a 

60 which it reasily ente's in these conical sock controlling Yaive; a leversible vaive cham- 125 ets, reveitting the fiction on the sides of 
the istor. The screw 32 is locked in a ii 
itstment by the an it, 33 at it i: I'Gyi.ied 

h 2 vert, 37 so as it is: 
u:ick of the pist, a 31. 

be in which the valve operates; and mech 
3:lisrn a situated by fluid pressure controlled 
iy said was 'e aid actiig, in connection with 

auba; for abiliptiy oper 
when the controlled fiuid l 

is i; it   
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its 3 fedeternained pressure with the 
3assing thi'ough the chamber in one 

direction and for gradually operating the 
'': i.e. as the pressure of the controlled fluid 

is it s with the iiid passing through the 
is 2inker in the revers& direction. 

2. iii. 3 relief device the combination of 2 
clini'ail ve; a 3-versible valve cham 
b2: the valve operates; and mech 

it 3Eli lated by faii pressure, acting as 
controited by said waive 

&cting in connection with said 
d chaiaber for abi pily closing and 
said waive when the controlled fluid 
& predetermined pressire with the 
tig tirough the chamber in one di 

for gradaiiy operating the 
; pressure of the controlled fiaid 
th the fluid passing through the 

r it he reversed direction. 

E. : SS' 
: 4. 

s : a r 

3: the valve operates; and recialisin 
actiis&ed by fluid pressure controlled by said 

25 visive and acting in connection with said 8 

valve and charaiser for abruptly operating 
said waive and acting in connection with 
said 'y; ivo and chamber when the controlled 

paghes a predetermined press ire with 
passing through the chamber in one 

'eclini, and for gradually operating the 
give as the pressure of the controllied fluid 
creases with the fluid passing through the 

ilariter in the reverse direction. 
33 4. ii. 3. Felief device the combinition of a 

valve ciamber having a fluid passage there 
through and a diaphragm with a valve seat 

; ::13 inlet, and discharge, opening at 
opposite sides of the diaphragin; a valve for 

40 opening ind closing said passage by nove 
zeit fro; and teward said seat; and mech 

anated by fittid controlled by the waive for operating said valve abruptly at a 
predetermined pressure of the controiled 

#5 iid with the inlet and discharge passages 
gi, the chamber arranged to make the direc 
tion 3: the movement of the fluid through 

assage in the direction of the move 
if the valve and for operating said 

: graduaily as the controlled pressure 
and the iniet and discharge open 

'e avaised. 
; : relief device the combination of a 

valve chanies having a iiiid passage there 
gi and a diaphragm, with a valve seat 

3. 

2. -- 

3. 

site sides of tie diaphragm; a valve for 
sis: aid closing said passage by move 

th and toward said Seat; and mech 
citiated by fluid coil rollied by the 

for operating said valve abruptly it terrained pressure of the controlled 
5th the inlet, and discharge passages 
chainaber arranged to make the direc 3. : 

; an inlet and discharge opening at 

the novement of the fluid through 

y 

the passage in the direction of the movernen 
of the vive and for operating said valve so it... a 7- - - - ... iii. - - - - - - gradually as the controllied pressure increase 
and the inle; and discharge openings are re 
versed. - g 

6. In a relief device the corobination of a 
controling Valve; and reciliaisin compris 
ing a motor actuated in one direction by 
iiid pressure varying with the pressure of 
the fiuid controlled by the valve and in the 
opposite direction by a coiter ressure de 
vice for abruptly operating said valve yiheg 
the controllied fuid reaches 3 piecetermined 
pressure with the fluid passing it; ough the 
chamber in one direction and for gradually 
operating the valve as the pressure of the con 
trolled fluid increases with the fluid passing 
through the chainber in the reverse direction. 

7. In a relief device the coin hination of a 
controlling valve; a reversible valve chain 
ber in which the valve operates; aid aech 
anism actuated by fittid pressize, acting as 
the fluid pressure controllied y said waive 
varies for a brigtly closing and opening said 
valve when the controllied fluid reaches a pre 
determined pressure with the fiuid passing 
through the chamber in one direction and 
for gradually operating the valve as the 
pressure of the controlled fluid increases 
with the fiuid passing through the chamber 
in the reverse direction, 

8. a a relief device the coinabination of a 
controling waive; a reversible waive chain 
ber in which the valve operates: a mecial 
ism comprising a not ol' actilated in one di 
rection by the ?iuid controlled by said valve 
and in the opposite direction by a collinier 
pressure device for abruptly operating said 
vaiye when the controlled rid reaches a 
predetermined pressure with the fluid pass 
ing through the citainie' in one direction 
and for gradually operating the valve as 
the pressure of the controllied fluid increases 
with the fluid passing through the valve in the reverse direction. 

9. In a relief device the combination of : 
controlling valve; a 'e sibie valve 
b{ i is which the valve operaies: a 
a.inis, ; actuated is suici n'ess 
prising an intensifier for incre 
pressure acting on the he 
change of pressure in the fi 
by the valve for abruptiy operatizag said 
valve when the controlled it resciae 
predetermined press . 
ing through the chanier is one direction 
and for gradually operating the VEive as the 

at . . . v. .3 

; : 

9 5. 

3 

. 

3. . 

pressure of the controlled fluid increases 
with the fluid passig through the chainber 
in the reverse direction. 

10. in a relief device the cembit::tio of a 
controlling valve; a reversibie waive cham 
ber in which the valve operates; and mech 
anism actuated by fuid preSSL'e and coa 
prising an intensifier for increasing the fluid 

cy 
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2. 962,551 
pressure acting on the mechanism over a mined pressure of the fluid controlled by 
change of pressure in the ?ituid controlled by 
the valve for abruptly closing and opening 
said valve when the controlled frid reaches 
a predetermined pressure with the fluid 
assing through the chamber in one direc 

tion and for gradually operating the valve 
as the pressure of the controlled fluid in 
creases with the fluid passing through the 
c:lle it the 'everse direction. 

. In a relief device for compressors the 
combination of a Valve controlling the in 
take, said valve closing and opening by a 
lov ('nent toward and from its seat, the clos 
ing movement being in the direction of the 
fluid passing the valve with one tirection 
(if novement of fluid through the device: 
it ind lechanism act tilted at a predetermined 
pressure of the fiuid controlled by said valve 
for closing and opening said valve, the 
maintenace of the closure being assisted by 
tle absence of pressini'e at the compressor 
sile (if the (evice. 

12. a relief device for compressors the 
('littition of an inhalianced vitive con 
trolling the intake, said valve closing and 
opeliig by a noveneni toward and from 
its seat. the ciosing to Venett, being in the 
direction of hovenient of the fluid passing 
tle wave with ( ) ( (litection of ovement 
of fluid l'i toll the device; and means for 
operating s: it valve at a predetermined 
pressure of the tiid controlled by the valve. 
13. In a relief cle vice for compressors the 

combination of a unh: lanced valve con 
trolling the intake, said waive closing 
opening by a novel () it toward and from 
its seat, the closing movement being with 
one direction it movement of ?liid through 
the device in the directic of ovement of 
the fluid passing the valve; mecialist for 
operating sail valve at it relei ()' ined 
pressure of the laid controlled by the valve, 
said mechanisin operating said valve ab 
ruptly. - 

14. In a relief device for coil pressors the 
combination of an unbalanced valve con 
troling the intake, said valve closing 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 fluid con 
trolled by the valve; said means operating 
said valve abruptly, and being adapted to 
operate the valve gradually as the controlled 
pressure varies when the iniet to the device 
is reversed. . 

15. 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 
closing movement being in the direction of 
the fluid passing the valve; means for op 

and 

it. in 

the device, said means being adapted to 
operate the valve gradually as the controiled 
pressure varies when the inlet to the device 
is reversed. . 

; 16. 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 
closing movement being in the direction of 
the fiuid passing the valve with the fluid 
passing through the device in one direction 
and opposed to the movement of fluid 
through the device with fluid passing 
through the device in the reverse direction; 
and means for opening and closing said 
'alve abruptly at a predetermined pressure 
of the fluid controlled by the device with 
the closile movement' in the direction of 
the flow of fluid, said means being adapted 
to operate the valve gradually as the con 
trolled pressure varies when the ?luid pass 
ing through the device is reversed. 

relief device for corplessors the 
(on bination of an unbalanced valve con 
trolling the intake, said val 

seat, sail valve being closed in the direction 
of the movement of the fluid through it; 
a spring tending to hold the valve open; a 
pressire device acting against the spring 
for closing the valve; and means for sub 
jecting the pressure device to pressure 
changed by a Triation of pressure of the 
controlled filid. 

1S. In a relief device for compress: 
combination of an unbala}}ced valve con 
trolling the intake said valve closing in the 
direction of the flow of fluid; a spring tend 
ing to hold the valve open: a pressure de 
vice acting against the spring for closing the 
7alve; means for subjecting the pressure 
device to pressure chainged by a variation 
of pressure of the controlled . . . ; and an 
intensifying device for intensifying the vari 
ation of the pressure of the pressire device 
over that in the fluid controlled by the 
device. - 

19. In a relief device for compressors the 
combination of an unbalaiced 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 acting against the spring for oper 
ating the valve, said valve operating ab 
ruptly, with the inlet at one side of the 
chamber and operating gradually as the 
pressure of the controlled fluid varies when 
the inlet is reversed. . . 

20. In a relief device for compressors the 
combination of an inbalanced valve con 
tl'olling the intake said valve closing and 
opening by a movement toward and fron 
its seat; a spring tending to open said valve 

erating said valve abruptly at a predeter- in the direction opposed to the movement 

we closing and 
opening by a novelinent toward and from its 

sy 7.) 
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of this fluid passing the valve; a pressure 
device opposing said spring having the side 
of its moving part next the valve subjected 
to atmospheric pressure act the opposing 
side to pressure changing as the corolled 
pressure varies. 

23. Fin a relief device for compressors the 
combia:ation of an anbaai iced valve con 
tipiling the intake; a spring teading to oper 
said valve; a pressure device opposing said 
spring having the side of its loving part 
next to the valve and the face of the valve 
next the pressure device subjected to the 
same pressure in all positions with the inlet, 
arranged to pass the filid in a direction 
opposing the closing of the valve. 

22, in a relief device for coln pressors the 
contination of an unbalaced valve con 
troling tie intake; a spring tending to 
open said waive; a pressure device opposing 
said spring having the side of its moving 
part next to the valve and the face of the 
valve Gext the pressure device subjected to 
the Sane pressure in all positions with the 

30 

35 

inlei arranged to pass 
tion opposing the closing of the salve, and 
also with the inlet arranged to have the 
fluid pass in the direction of the closing the 
valve. 

28. in a relief device for compressors the 
combination of a valve chamber having the 
diaphragan 4 in which is arranged a valve 
seat; the valve 8 arranged to move to and 
from the valve seat in closing and opening 
the valve; the pressure device comprising 
the cylinder 15 rid piston 16; the stem 9 
extending iron tie falyi is to the pistol; tha, renovable glide plate 10 through which 
the ster. S passes; ind the spring 19 te:)- 

55 

65 

it ig to ope: the waive. 
sioned against said glide plate and said 
stein opposing the pressure device and tend 

24. In a relief de ise combination of 
the Vaive chamber having a diaphragm and 
valve seat therein, the valve chamber being 
adapted to be connected for the flow of fitaid 
in either direction; the valve arranged to 
nove to and from the seat to close and open 
the valve; a pressure device arranged op 
posite the valve; the valve stein extending 
from the waive to the pressure device; a 
Spring opposing the pressure device; and an 
inclosing chamber inclosing the spring, stein 
and pressure device. 

25, in a relief device the conibination of 
a valve chamber; the valve arranged to op: 

rein; a stern extending from said erate the 
valve; 3i) inclosing chamber 6 extending 
from the valve chamber; the cover 2 al 
ranged of the inclosing chamber; the cy}- 
ider 15 secured to the cover; the piston i8 
(operating in Said cylinder against the stern 
extending froil the valve; and the Spring 
apposing tile action of the piston. 

26. in a relief device the combination with 

s 

the ful () is a direc 

33 

a valve chamber having a diaphragm and 
removable seat 5 therein; the valve 3 ar. 
ranged to operate on said seat; an inciosing 
chamber 6 provided with the shoulder 7; the 
chamber and shoulder being of sufficient 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; 3. 
pressure device arranged within the inclos 
ing chamber; a stem extending from the 
Waive to the pressure device; and a spring 
acting on the stem. 

27. Sin a relief device the combination with 
a valve chamber having a diaphragn) and 
removable seat 5 therein; the valve 8 ar. 

75. 

8. ranged to operate or 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 seat 5 
through the opening within the shoulder ; 
a renovable guide 10 arranged on the shoul 
der ; a pressure device arranged within 
the inclosing chamber; a stea extending 
from the valve to the pressure device; a 
spring acting on the stem; and a removable 
cover in the inclosing chamber to which the 
pressure device is attached whereby the pres 
sure device may be removed with the cover. 

28. In a 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 
inclosing chamber 6 extending from the valve 
chamber and having the shoulder 7; the 
opening through the shoulder being of Sufi 
cient size to permit the introduction of the 
seat. 5; the movable guide 10 resting on said 
shoulder; the stem 9 extending from the 
valve through the guide 10; the spring 19 
operating upon said stem; a cover 12 in said 
inclosing chamber 6 having a screw threaded 
projection 14 thereon; the cylinder i5 
screwed into said projection; the pistoil 16 
operating against the stem 9; and meals for 
Supplying fluid 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 

trolled by the valve for acting on the pres 
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 
initial tension and movement begins with a 
minimum pressure on the pressure device. 

30. in a relief device the cliniination of 
a valve chaniser adapted to be go 
the passage of fluid in either direction 
through it; a valve operating thei'ein ald 

85 

95 

00 

is 

e 

opposed to the pressure device and means 
controlled by the pressure of the figid con 

20 

2.25 

cited fol' i 

33 

  



O 

5 

3. O 

and an intensifier connected with the pres 

of pressure in the fluid controllied by tile 

ling the admission of fluid to the pressure 

opening and closing by a movement froin 
and toward its seat; a pressure device ar. 
ranged to operate on said valve: a Spring 
opposed to the pressure elevice; and ille: in 
controlled by the pressie of the fluid co 
trolled by the valve for acting on the pres 
Eure 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 froin 
initial tension and movement begins with : 
minimum pressure on the pressure device: 

i 

. 

sure device for intensifying a change of 
pressure in the pressure device over a change 
valve. 

31. In a relief device the combination of 
a controlling valve; a main pressure device 
for closing said valve; a spiring tending to 
open said valve, an auxiliary waive control 
device; and an auxiliary device actuating 
the auxiliary valve, said valves and pressure 
devices being in axial a linement. 

32. In a relief device the combination of 
a coil trolling valve; a main pressure device actuating said valv : an auxiliary Val 'e con 
trolling the admission of fluid to tie res 
Sare device; an auxiliary device actuating 
the auxiliary valve, said valves and press 
devices being in axial alinement; and a ui 
nute leak being provided between the lixil 
iary valve and the main pressill'e device. 

33. In a relief device the colubination of the conti'olling valve; a main pressure de 
vice actuating said valve to operate the con 
ti'olling valve abruptly with the fiuid mov 
ing in one direction through the valve aid 

gradually with the fluid moving in the op 
posite tirection an auxiliary valve control 
ling the admission of fluid to the pressure 
device; a lid iii) auxiliary pressure device ac 
tuiting the auxiliary valve, said valves and 
pressure devices being in axial alinement. 

34. In a relief device the combination of 
the valve chamber; a valve operating in said 
chamber and closing and opening by a move 
}}ient to alid from its seat a pressure device 
(on prising a cylinder and piston-for clos 
ing said valve and in axial alinement with 
the axis of said valve; a spring tending to open said valve; an aixiliary valve control 
ling the admission of the fluid to the cylin 
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der 15; there being provided a leak opening 55 
between said valve and the pressure device, 
the auxiliary pressure device comprising a 
pisto 31 and cylinder 24 controlling the 
au Siliary Yalve, said valves and pressure de 
vices all being in axial alinement. 

35. in a relief device the combination of 
a controlling valve; a main pressure device 
actuating said valve; an auxiliary valve con 
trolling the admission of fluid to the pres 
sure device; and an auxiliary pressure de 
vice comprising a cylinder 24, piston 31 with 
the conically bottomed socket 34; the ad 
it sting nut 32 with the conically bottomed 
socket 35 and spring 33 with the reduced 
eit is tensioned against said conically bot 
{{Red Sockets. 

in testigiony whereof I have hereunio set 
Jay laid in the presence of two subscribing 
...] SSS 

RUDOLPH CONRADER. 
itlesses: 
C. D. HIGBY, 
3. F. PAREER. 
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