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ratmn ef Delaware

| Applscatmn July 28 1932 Serzal Nc 625 449 . |

16 Clalms

R MY mventmn relates tc air or gas compressmg |

T and air or gas expanding mechanism of the re-
- ciprocating piston type and has particular rela- -
~ tion to several novel types of valve mechanism,
—and several novel combinations of such types, for

| fﬁuse in eqmpment of the character demg'nated

More . partlcularly, my

o 3-";:.'-"nove1 types of inlet and exhaust valve. mechamsm

~_and to novel combinations thereof for use in air

10 compressors. and in air or gas e*cpandmg mech-~

-'_'amsm for use in refrigerating systems.

- Bymy invention, I have provided a mechamcal—--
I --?_;jly operated Valve of the peppet type for use as an
-intake valve in"an air motor in which a ¢am of
O '__.ncrmal centour is employed to operate the valve
| - and in which the valve 1s meehamcally closed at_; |
' ._‘5118 Prcper time. . o |
~ One of the chects cf my mventmn ccns1sts in
'pmwdmg a novel type of valve adapted for use as
“ an exhaust valve of a compressor of the recipro-
- cating type which eliminates the objections of. -
' both the mechanically operated and the pressure
o ;'-cperated valve and 1eta1ns the advantages of both’i
o .types.. . :
.25 . A still further obJect cf my mventmn ccns1sts.”
R in providing a novel type of valve mechanism in
- which the effect of the inertia of the valve closing
. member is eliminated as a factor in the t timing of
- cperatlon of pneumatlcally operated valves.
 An additional chect is to prcv:tde a, novel ccm-:
bmatlcn for use in cempressors and an additional

0 novel rcemb_natmn of intake and exhaust valve

- QA ]

‘mechanism for use in air motors or in expanding

machmes as used in refrzgeratcr eqmpment

For a more detalled u*lderstandmg of my in-
B ventlcn, reference may now be had to the acccm- |

e '_ panymg drawings, of which:

| . the s

B0
0 ticnal view of the structure illustrated in Fig. 3,
the section bemg taken aleng the lme IV-——IV.-
”-_;t]aeref:rF S Lo | |

- g, 5 is a fragm ntary transvel se cmss—sec-.--_
) tmnal VIBW cf the structure 111ustratec1 in 1+'*1g 3,

1y R

Fig. 1lisa 10ng1tudmal crcss-sectmnal VIEW of

an air compressor censtructed in accordance Wlth"_

my mventmn o
. Fig. 2 is a transverse cross-sectlcnal wew of

tructure illustrated in Fig. 1, the sectlen be-'_--
_ing taken along the line IT—II thereof. e
. Fig.31is a. lengltudmal crcss sectmnal VIEW of
" a combined compiessor. and. expander or air
o "'f-'_'_:-II'IGLOI‘ ccnstructed in gecordance with my inven-~
L “tion, and ad‘mted fE}'(' use in a 1ef11gerat1ng sys- _'

F}.g 4 1s a fragmemary transverse cross sec-

invention relates to -

valve port 31

- 54,

pUI't u!

(Cl 230-—-—-222)

“the sectmre belng taken alcmg the 11ne V—-—-—Vi
"'therecf | - |

| Flgs 6, 1, 8, and 9 are crcss sectlcnal views of' |
| _medlﬂed forms of valve ccnstructlens Wthh em--f )

bcdy my invention.

. InFig. 1 Ihave 111ustrated a compressor of thef' -'
I'ECID- ocating type consisting of a cylinder block

19, a crankecase i, and a cylinder head 12. The

pet valve type.
cre

.eylmder block {8 is provided with four cylmders“ o

| 5.;, all of which are identical, and each of which
. is provided with a piston | s
provided with an intake valve mechamsm 15 and
an exhaust valve mechanism {3, both of the pcp-?
‘The pistons {4 are operated by a
1kshatt 17 and the valve mechanisms I5 and

10

‘Each cylinder is -

1 5 ’2:

15 are operated by valve cperatmg rods 18 and

19 which in turn are operated by a camshaft 28
provided with four inlet valve cperatmg cams. 2{ -
and 2 similar number of exhaust valve operating
The camshaft 20 i1s-driven at half the
- speed of the crankshaft by means of & gear 23
) _secured thereon which meshes Wl‘th 2 smaller gear:- |
24 mounted on the crankshaft. |

cams 22.

~In Fig. 2 is shown a cross- sectlcnal Vlew of the

'ccmpresser inlet valve shown in Fig. 1. In this
construction the valve mechanism is of the usual
type employed in internal cembustmn engmes in
which an intake manifold passageway 30 com-~
o 'i'____-mumcates withthe interior of the cylinder i3
 through a. valve port 3l which is guarded by a,
port closing member 32 “The port closing mem-
~ber comprises a valve head 33 which seats in the -
and: an integral valve. stem 34
- which exteﬂds upwardly through a valve stem
“guide 38, The upper end of the valve. stem 34 is
‘disposed in engagement with a laterally extendmg"

25
30

35

pchectlcn of a pivotally mounted rocker arm 36.

A compression spring 37 surrounds the upper end
of the valve stem 34, one end being disposed-in
| engagement with the upper surface of the cyl-
~inder head l2 and the other end in engagement_‘ |
with a d1sc cr pm 33 mcunted on the valve stem.
| rhhe spring 27 thus tends to hold the valve
‘head 32 in engagement with the seat of the valve
‘The rocker arm 326 is prewded with a
second laterally extending projection 39 which
. is engaged by the valve operating rod 8 in such-
'_-’_"*'nanner that the cam 21§
- raises the rod and therehy. opens the valve twice
_durlng each revolution of the camshaft. - |
| an exhaust"
- :valve of the type employed in the structure illus-
In this construction the cyl-
}' _mder la Pcmmumcates Wlth a passageway A%

on the camshaft

- In Fig.. 4 is illustrated in detail

trated in Fig. 1.

40

45 .

20
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connected to the exhe,ust memfold through a2

o '.}"peesegewey 4{ in Whmh is disposed in tbreeded--_
. . engagement a sleeve 42,
o vided with a- oentrally dlsposed va,l've opemng or ..
port-43 .and with a valve seat 44.
- seat 44 is adapted to be: engeged by a port olos- o
hloh is provided wzﬁh 2 Cen-
©-recess 4§ in the port. olosmg member 45.
Spring 38, hevmg been. unloeded by raising the
-valve stem 47, now exerts no :Eorue on the port -
- closing member 45 except that due to it weight.,
“The pressure in the chamber 40 holds the men- -
“ber 45 on. its seat until such time as the pres- =
'sure within- uh.e cylmder 13 hecomes greetef than
" the. pressure within the passageway 49 and the
- force of the. spring. When this. oceurs the rel-
f--euwely Tlight closing menber 43 rises from the' )
' seat 44 guided by the member 48, again com-.
'pressme the light spring 53.
“serves as - a shock absorber. for the member a5
. during opening-of the valve. S T
It is-thus epperer-t that Lms valve mh open"‘
"i__'e,s soon ‘as the: pleseure in the o;lmde.:. exceeds
the pressure in the passageway .40, and without
'.any delay mozdem to. overoommg the inertia
Ci - uhe relatlvely hemy valve stem or to over-.
;.oommg the force of a relatwely stlff valve- olo...,
ing -spring. “Also, bf,r reason of very small mass
. of the. member 45 and the light force of the

'_"_-Sprmg 59, 'i;he Valve wili 1mmed1ete1y Open to o
its wide open pDSlt—lOIl and, at:the end of its
" movement, will be cushionied by the spring 58 -

~ In addition, the valve is mechanically closed at - -

 ing mecmber 45 - |
| tra,lly disposed- recess. 46, the walls of which are
Disposed vertically a,loove_-
and concentrically Wuh ‘the - valve port 43 :is-
a2 hollow valve stem gmde 462 :r1g1dly seomed in
A valve stem 4% is slid- -
“ably mountd within the guide 464 and is provided -
~at its lower end_ with an enlerged portion 48 pro-
vided with straight sides and similar in -shape

10

_v 7o to . the recess 46 in the port closing member 45.
‘The valve stem 47 is also provided with a col- -

7 port closing member 45. -
- to resﬂlently urge - the port olosmg member 45 -

 stibstantially straight..

the oylmder head (2.

is d:isposed a. two- part locking washer: L

.--"1&1' 49 and a coiled spring 50 which surrounds ‘"
. the lower- end of the valve stem. emd engages at..
one end the collar 43 and on the other end the -
The spring oEB serves:

- away from the collar 4%.and the enlarged portion

. A48 serves to guide the movement of the port clos- "

.- 95 ing member. 45 as it slides thereon when the -

...~ .valve stem. 47 is in. other. than its lower most po--

~sition and serves-to rigidly hold the port clos-

ing member 45 on the seat 44 When the valvef'
 stem €7-is in its lowermost pos1tlo*1 REr

Adjacent its: uppsr end the valve stem d?i' 1s pro-fi
' vided ‘with an. annular -groove 53 within ‘whichy

- The

o exter:.or of the. two-pert member §§ is. oomoel

. and prowdes - seat for a spring reta,mmg collar
Dlsposecl intermediateé the collar
member 57 and a portion of the: oylmder head 12
‘l“ﬁ._mert_i.e, of the 1e1et1ve1y heevy valve stem Thus,
this valve enrjoys all of the advantages. of both
_the pressure operatéd and the meohemea,lly op-
erated valves. but suffers from none of tbe ob—--
_-_.'.."Jeeflons thereto. ~ o o
.In Fig. 3-is Lllustreued a oombmehon gas or -
&11‘ compr essmg er.s.d expan ding machine adapied
. particularly for use in a refriger ating system. In
this- construction,- a crankshaft 75 -opsrates: two -
* compressor pistons 78 and has. connected there~
~“to two expanding: meohme or air motor pistons -
“The two’ plstom 16 move within oompreserr __
“oylmders 18 Wthh are of lerger dla‘neter than
“the expander or sir motor oyimder 19 within 5o
“which the pistons 17 operate.-
'.f.cylmders 18 are each p’*"owded with. an intake =
j-*valve meohem m 88 similar to that 111115‘%.,1"3 ted in-
ig. 2,-and an ‘exhaust valve meehemsm 81, sim~
ilar to that illustrated in F1g 4.
©or- air motm oylmders are . eeoh p*'omded with,
~an intake valve mechanism- 82, similar to ‘that:
{llustrated in Fig. 5, and-an exhaust valve mech-
anism- 23, similar to. that illustrated in Fig. 2.
In refmgere,tmg systems of this type it is ous-—-,

- is a relatively large coiled compression spring 83
. end a sma,ller mterlorly dlSpOoEd coiled .compres-
~ gion spring 59.
40
- top of the valve stem 47 the valve stem is re.,ased_;_ |
.thereby, thus servmg to eliminate the inertia of
“the valve stem as a feotor in the tlme of opemng;_-_
-the valve.: - o - I
" The velve stem M is promded at. 1ts upper end_;
"” w1th ‘2 hemispherical - surface. 68 -on which is
| _mounted a,cap 6i hewng a . hemmphﬂrloal depree-,
“sion therem adapted to fit. over and.engage the
A rocker arm. 62 is pwotelly mount--_’._
ed on & pm 63 whloh in turn - 1s. mounted on the
__ “The rocker arm is. prowded_jﬁ
.'mth three outwardly projecting arms 64, 65, and-
SR _The arm 64 is provided with a downwerdly
S .,j---prOJeotmg pOl‘thﬂ 6T prov1ded Wlth % hem*spherl-,—_;_{
. cal ‘end -portion: over which is fitted a cap §8
| _promded with a hem1sph erical deprbSlGIl therem -
i A coiled. compreselon spring’ 59 is mounted inter-
S '_medlete the oeps 80 and 88 and is of sueh mgldlty__ --
- that when the arm 84 of the rocker arm 62 moves -
'--downwerdly the valve stem 471 is resﬂlently .;o]roed -
'I‘he arm 85 of the.

. e "oylme’[er heed 52

o 6Q _rdownwerdly to olose the velve |
_rooker member 62 SEerves as meeﬂs for mouetmg}_{_
_a coiled compression spring 18 between the rocker
- member 62 and the.top of the cylinder head 12,
whlch tends to hold the arm 64° of the rookelg_f

arm 62 in its: uppermost posmon L |
" The rocker arm is eotueted by mea,ne of a eam;_r
'(not shown in Flg 4) ‘which opeleues the: tappet
~rod 9 whloh engeges a ball 30111t 71 edjustebly;;_?
> mounted on the arm 6§ of the rocker member &2.
_ It will be apparent from thls oeeerlptlon thet rals—'i--_-_f

- ing of the tappet rod 18 exerts a pressure on the
| valve stem 68 through the spring 89; serving to.
move the port closing ‘member 45 mto posrttlve";-i‘-

| .'ze engagement W1th the valve seaﬁ' &4, thus closmg' _

_*-?'surf ace eo

..ﬂember Sy

‘The sleeve 42 is pro- -

“The valve -

.. - The springs 58 and 58 are so de~ -
. signed that When ‘no pressure is .exerted on the -

:":_'.-'ﬂ

-or. the like,

2 011 780

the Valve

the. eprmgs b8

When the oa,m hes pessed from e11~- e
i_‘gegement with the tappet rod {9 the spring 18

-'1mmed1ete1y raises the arm 64, thus Yemoving the
~force by which the valve stem £7 was moved
__downwerdly When tThis-occurs,
and 59 1mmed1ete1y 1a15e the Velve stem 47 un-

til ‘the- member 48 is raised pe tlelly out of the -

The spring 59 thus

e
W | -

The o

20

- the correct. point- wit th. respect to the posit: on
“¢f the Dpiston, -which: ehmmetes any . delay In g

elosmg the valve meldent to - overcoming the

-The ﬂom‘oreeeorl |

‘The. expandef‘f

0

tomery to employ a, oompresso“ or compressor %_

oylmde1 Whloh serves to compress air or other
-"gas preferebly the former which oompreseed 2as
is- then oarrled to an air ooohng means, suoh as’

a, water or. a,lr oooled radletor or ‘the like. The

ith Fig. 1.
In Fzg 5 1s 111ustrated a, va,he mechamsm wmoo

o oompressed gas, now cooled, is in turn admitted
--to the egpander or air motor whleh reduces the .
‘pressure thereof, and the cold air at the reduced -

“pressure is then conducted to the ohem‘oer to be
f-‘_'.,oeo.xed such as a refrigerating che,mbu,.loom
The valve mechanisms 88 to 83, are
'._:opereued by means of a, camshaft 8" drlv.;,n ifrom -
the oranksheft ?5 es oesombed m COIlI'lGuthII

F'--.
D

10.

GO
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i,-mey be employed erther as the mtake Valve mech- -
~anism of an air motor or expander, or as the
~exhaust valve mechanism of a compressor. |
;.thzs figure I have illustrated the usual cylinder -
43 ‘provided with the cylinder head {2 in which -
.is disposed a passageway 90 communicating with

©° - the cylinder {3 through a valve port 8§ which
- is guarded by a valve head 82, the latter peing

“provided. Wlth an ‘integral ve,lve stem 83.
‘valve stem 83
e ment. of valve guides 86. The. upper end of the
- valve stem 93 :is prevlded with a groove 85 in.
- which is fitted a, two-part locking collar 8%
o pmvrdee with a conlical exterior surface and
serves . as a seat-for a spring collar member §7,
- similar to that described in connection with Fig.
- 4. The valve stem is surrounded by. two:coiled
_:’eempr ession springs 88 and 93, which together
~serve to raise the valve head 92 from ifts seat
: 3When no pressure is exerted thereon by the rocker |
o arm S | L |
©The Velve stem 93 is prov1ded et lts op Wlth_
a-curved portion (88 which is engaged by a con-
- tacting member {0 mounted upon an end. por-
5 tion-of a rocker arm {92. The rocker arm 82 is
'-’_pwe’cellv meunted upen a pin 53 mounted ono

moves mtmn any smta,ble e.rre.nge—_

o the’ eyhnder head i{2. The rocker arm 192 is com-

Ot | S

- . o..posed-of’a plurellty of leaf springs which serve
o to provrde a resilient’ engagement between the
?reckel arm and the valve stem. “The rocker arm -
102 is prevrded with an arm 195 on -which is
~ mounted an adjustable member {35 which in turn
- is.éngaged by the tappet rod {§ and with an op-
;;:Jz:}srtelyr disposed arm 104, Whlm‘l is-
35 a compressicn spring- !ﬁéﬂ which serves to raise
. thearm {92- when the member 59 is in 1te lewer--

. meet position. -

A o -

~ +In this partrcula,r constmction L.hele is nermal—-.- |
__ j_i"_'.i_r'_;f;_--].;ly a considerable pressure in the chamber $7-
--_4—"0?;-Wh1ch exerts a pressure on the upper side of bhe} -

-~ - valve head 82 and serves to hold the valve closed. .
~ As-the piston approaches the upper end of its
reke there being but comparatively little. clear-
. ”"-e,ree between the cylinder head and the plStOIl
4% the pressure created thereby is su
' gether: with the aid of the springs 88 and §89,
© to raise the valve head 92 from its seat against
When this oc-.
curs, the pressure is immediately equahzed_ on
. both’ sides of the valve head and the Spung 88
- and 89 open the valve wide instantly. - |
~ wardly moving valve stem $3 engages the resil- “seat rather than between the valve closmg mem-
. ient arm 102 and is cushioned. +he1epy, s0-as to - - |

o '._prevent e,ny shaip blows to. any part of the valve

‘mecheanism,  thus: ehmme,tmg any slowness  of

1o~

ICIEIlLr

the pressure in the ehamber 98.

‘The Uup-

R “head and valve stem. It will 'be appa,rent that,
.. Dby reason of the.force of the springs 98 and 89
,bemg addltwe to the pressure within the cylm--_.
.go’ der, the valve will start to open before the pres~
~sure in the cylinder equals that in the chamber
. 90, This small interval of time is sufficient for
_f;._overeemmg the inertia of the valve closing mem-
~ ber and its stem sc that the valve actually opene :
2t the time when the pressure in the cylinder is
- equal to that in the passageway 80. When the |
. cam engages the tappet rod 19 it moves the rock-
¢ er arm {02 downwardly, thus promptly and posi-:
- tively closmg the valve through a resilient con-
nection. The rocker arm may be re,leed immedi~-
- ately thereafter but the valve remains closed be-.
-~ cause of the pressure in the passageway 99 on
the upper side of the valve head being greater
* than the pressure exerted thereon by the springs

98 end 99, end the Velve will remam closed untll, i

| epemtmn
The |

pgeged by

= hy uhe member

~coliar. 523

the plsten again reaches the upper portmn of 1tsl

previously described.

| stroke and pneumatically. ralses the va,lve a,s. o
In | |

From this description it will be apparent. that

- the air motor intake valve is positively mechani-
- cally closed at the demred predetermined point
~and is pneuma,tlea,lly opened during its normal
~It will also be -apparent that the
'cempressor ‘exhaust” mechanism is likewise me- o
. chanically- pesnwely closed and is pneumatically 10
“opened by the differential in pressiire on the two
sides thereof. -In each instance the valve opens
_-Wrnheut any retardation caused by the inertia
- of the valve ' member and. instantly opens widely.
. Also, in each instance, the valve closing member
- moving upwm dly engages at the uppermost por-
~ tion of its movement a resilient cushis oning mem-

C

ber Wthh serves te ehmmate sheeks to the mech— "

anism. -
~In- F1g 6 I heve 111ustrated enotner form of

ical surfeee fif.

| '_exheus’r valve mechanism in which a valve stem =
- #18 is provided at its lower end with a hemlspher—' .
The Valve stem is edepted to
move within a valve guide {12 and .is. disposed
in ahgnment with an ennula,r member.{{2. which =
is provided with a va,lve seat 114. The valve clos-
. ing member consists of an annular disc {45 pro-

vided with a centrally depressed portion having -

 the upper end of the valve stem 0. 'I‘}:us struc-
“ture di
- inarily in that the sprmg 110 EXhuﬂQS between the :
. valve. eiesmg member and a stationary part.or

ers from the,t ﬂTuetraeed_ in g, 4 pri-

- her end Va,lve stem.

In Fig. 7 I have illustrated a velve stem leB

;_':_'.'plomded at its lower end with a disc 121 on the
 movement resultmg from the inertia of the valve .

~a- contour similar to that of the portion 1ii of
the valve stem {{8. A coiled cempressmn spring :
118 extends between a stationary portion of the
) cyhnder head and the valve closing member 115 -
The upper end of the valve stem is provided with .
& plurality of springs, similar to those shown in
'Frg 4 Whleh tend to raise the valve stem as so0n. -«
‘a5 the pr essure from the ceopera,tmg reeker arm
iy released-therefrom. 'When the valve stem {8
“has been re1sed the spring {18 serves to retain.
the valve clesmg member 119 on the seat {14,
thus keepmn' the valve closed until such time as <
the pressure within the eylmder is su
. greet to raise the valve elesmn' member 145 from
its seat. - It thereupon moves Upwardly, guided
-and is cushioned by the .-
- spring 116. ‘The Valve clesmg member is subse- &
| '_quently returned to engagement: with the valve
- seat by meens of the usual rocker e,rm engaging -

343

ficiently .

lower side ef wiich is-mounted a hemlsphnrlcel.._ |

memeer i

""‘he valve pert is closed by means of a circu-

On the upper

side of the disc {21 is leeqew meumed an e,nnula,r
collar §28.

The valve stem 129 slides within a
- valve stem galde i23 disposed in alignment with an
____,ermul ar member {24 provided with -a valve seat
L E28.
.lar memhel {26 which is provided with = hems-'
~ pherical depressmn in its central- portmn which N
conforms in contour with. the member 22, and
with an outwar dly projecting flange {27 whlch En-

gages the seat 125 of the valve.

€O

A eelled compression spring (2§ is
meunted muerrrredlete & statxonery seat and the
‘When the pressure of the rocker arm
on the upper end of the valve stem (20 is released

the springs mounted on the upper end of the valve

stem meedletely raise thie-valve stem to its up-"
permost pesrtlon carrying Wwitn it the collar 128
‘and-compressing the spring £28.
ing member 125 remains in engagement with the

“The valve clos-
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seat 525 untll the pressure W1thm the oylmder-g-- “
. becomes greater than the pressure within the com-
o ﬂmumoatmg passageway, whereupon it immediate=-
- .1y .rises, guided in‘its path of. movement by the
'f'-member 122 on the end “of the valve stem. _AS
~ the valve closing member [26 reaches the upper
‘end of its movement it engages the collar {28 so
‘that the spring {29-serves to cushion the engage- |
. -ment of the valve-cloging member 128 with- the--'
10 -valve etem 528 - In praotroe I have fOl]Ild that by
~ properly propol tmnmg the. mase of the members -
{28 and 28, any desired portion. of the: inertia of

“the member 126 may be dissipated in striking the_;_ N |
_skilled in the art that my invention is not.so lim--

<

IS  member {28, after which the remainder of the in--
S 5 ertia is dlSolp&t d, first by compressing. the spring-.

N {28 is relaft wely lerge tbe unit etresses may be oon—

© trolled at will by varying the mass of the members
20 ,“EES and §28 epd the strength of the spring {28 so

-~ as.to absorb.any desired portion of the inertia of -
_the member {26 in any’one of the three stages of

~ stopping the movement of the member 128. .\

o - pT esent it eppeers desir eble ‘thet the mass. o“F the

o . 25 membel 128 should be epproxrmetely SiXty. peroept __
-~ - of the maeo of‘the member EZE for good porform-—

_'i_'ance el
7 1In the eerueture shown m I‘lg 8 I heve rllus-
trated a valve stem {36 provrdod at its lower end

» o SO _with a flat disc i31. The Velve stem moves wrth.m_

‘a guide 132 which is dlspoeed in alignment with an o
“pressure dif ereotre,l on- opposite sides thereof and -

to be returned 1o the first position by engagement
with p051t1ve1y actuated meohemoel means asso-
-- oreted with said movable plston | |
3. Ian combination, a oylmder 8- moveble pls-

ton an intake and an exhaust’ valve, each con-
'-;strueted t0 be moved between an- open end g closed

L e.rnnule.r member 133 prov1c1ed Wl’oh a-valve: seat

{34.- The valve port is closed by means of a. valve
e olosrng member {35 provided with.a substanmelly‘

- 25 flat upper surface which conforms with the lower
o -"-surfeoe of the disc 131, The valve olosmg mem-ﬁj‘

. her 1235 is likewise provided with.an annular flat.

- shoulder 436 end an-outer annuiar upper pr oject- S
_position, one of said valves being constructed tobe -

~closed. by positively actuated mechanical means; to
“be temporarily held olosed pneumatloelly, end to_
';be opened pneumatroelly -
4. In a compressor, a oylmdel a, moveb‘e prs-l |
h ton an intake valve and an exhaust valve of the
- poppet type, each constructed to be opened and
- closed, said exhaust valve being oonetruoted tobe
‘opened by a pressure differential on opposite sides:
thereof and to be oloeed by pomtwely eotuated
--meohamoa,l means. . . -

o ing flange- 137. ~A coiled compression spring 138
© . 40" is mounted intermediate the valve stem guide ! 22 .
- and theflat surface 136 of the valve closing mem- .
~ ber 135. When the pressure on the valve stem exX-. .
---erted by the Tocker arm is removed the springs -
. mounted on the upper end immediately raise the
45 "_:_ve,lve stem - 131. * The valve closing member 138
. . remains-on its seat ‘however, until the pressure
SR r_mthm the cylinder is greater than that in*the ex- -
“haust passageway, whereupon it moves. upwa.rdlyi’.
. against.the action of the Telatively light spring -
.50 128. The spring 128, by reason of the flange 137,
 serves toguide the upward movement of the mem-
 ber 125, The walls of the shoulder 13§ aid in -
‘. guiding the valve olosmg member with respect to
 the valve stem. The: sprmg (38 also. Serves to-.;l-_
 cushion the valve. olosmg member at the upper end

en
St

of its movement. -

o eIn the structure 111ustra,ted in- Flg 9 I have
shown a valve stem 140 which moves within a
o valve stem gwde MS whloh in turn-is prowded__j‘_-;
. 60 with a central recess 142. The valve stem-guide -
141 is disposed. in ‘glignment with an ennuler-;:_-
. member 143 provided with a valve seat 184, The
~ valve is closed by means of a valve closing mem-
o _ber {45 which engages. the seat me Secured to
g5 the valve closing member 145 by means of a rivet
. {88 is a circular disc M'H composed of resrhe‘rt_
- . material, such as spring steel. Disposed inter- |
- mediate the valve guide {41 and the disc-{47 is a
- relatively light oolled compression spring - 148, o
70 ‘When the pressure on the upper end of the Valve;
‘stem (40 exerted by the rocker arm is. released

~ -the sprmgs secured to: the upper end of the valve -

- _..stem 148 immediately raise 11; out of contact with
oo L the: resilient - member {47. “The valve closing
et AR membnr i % remems in engeﬂ'ement Wlth the seatl

IM untrl the pressure mthm the oylmder beoomes

sufﬁolently great to raise it from the seat, where—-
upon it. moves: upwerdly guided -either by the.
spring . Mﬁ or bv engegement by the heed of the

rivet 148 with the-walls of a recessin the end of the

ment

ited but .that various changes. end modifications

128 and finaily by engag:ing the member 121 Asjf‘" may pe mede therein WlthOUt departmg from the

 the area of engagement of the. members 125 end_‘

ola,lms
-‘What I olarm 1s

-1, In- oombmetlorr 'e, oylmder ¥ mova,ble pls-'

ton an intake and an- exhaust valve, each con-

“valve stem 148 until the resilient member 147 en-
gages the lower surface of the valve stem guide -
144, thus promdmg a cushion to:stop the valve
'_'oiosmg member ME at the upoer end of 1te move-' L
) Althoue‘h I heve ﬂlustrated eeverel forms of my o
mventlon and have described in detail several ap- -~ -
‘plications thereof, it will be apparent to-those

-.spirit thereof or from the soope of the eppended -

- structed to be moved between an open and a closed |
‘position, one of said valves being constructed to

be moved from one position to:the other by poszl-' B

tively actuated mechanical means-and to be re-_

'tw ned tc the first. p051t10n by gas pressure

- .2. In combination, a. cylinder, a. movable prs-i - |
___ton an intake and an exhaust valve, each con- . -

25

structed to. e moved between an open and a closed

__'.---posrtlo:o, one of said valves being constructed to
“he moved from one position to the other by a-

5 Tna oompressor a oylmder a movable plston

close. the ‘exhaust valve- a,nd to ‘retain it in its

- “closed. position ‘during ' a : predeter mined portion
. of the plston movement, said valve being adapted =
| ._'to be opened by a: pressure di -erentler on opposite
-sides: thereof durmg other portlons of the plston'

movement

T In a oompressor a oylmder a moveble IJls-.
~ ton, an intake and an exhaust valve.of the poppet
type, each . constructed to be. opened and closed,

- positively actuated mechanical means constructed -

~ to -open. and close the intake valve and to- close
the exhaust Velve at predetermmed pomts in the
‘travel of the prston and to hold said exhaust valve
closed during a predetermmed portron of the pis-
ton-travel, said exhaust valve i being adapted to be
| "opened_ by a8 pressure differential on opposite sides
. 'thereof during other portions of- the piston travel.

-, In oombmetron a cylinder, a movable piston,

| fe, fluid passageway disposed exterrorly of said cyl-
" inder, a valve port. interconnecting said oylmder -
end said passegeway, a valve member of the pop-

30 .

45

an- mteke -and:an exhaust velve said exhaust-- -
‘valve being:of the poppet type, eeoh of said valves
being constr uoted to be opened and closed, posi-

‘tively actuated mechanical means-constructed to -

55

65
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ton, a fluid pesse.gewey dlspesed EXuEI‘IOI'ly of said

Lo
o

. cylinder, a valve port mtereennectmg said cylin~- |
| ~ der and said passageway, a valve member of the
_ poppet type adapted to close said port, means as-
- sociated with said valve member a,de,pted to re-
:5::'_-811161113157 hold said valve membe* in its cpen posi- -
~ -tion, and positively actuated means adapted to -
B {Pf_".".--meve said valve member to-its closed posumn o
| 9. In eembmetmn a,cylmder a movable plston |
-a fluid passageway disposed exteriorly of said
+ cylinder, a valve port interconnecting said cylin-
. .derand said DPassageway, &
| - poppet type adapted to close said port, means asso--
“ciated with said valve member adapted to resili-
ently held said valve member in its open pemtmn -
- and meehemee,lly aetueted mneans edepted to in-
',_femuttentiy resﬂlently urge seld V:a,lve member
.s';'_tewerds its closed position. | o
- 16, In eembmatmn a cylmder e, meveble pls-
:f,fton a fiuid passageway disposed exteriorly of said
e yhneer a valve port: mtereenneetmg said ecyl-
" inder and said passageway, a valve member of the
. _poppet type adapted to close said port and pro-. .
- vided with a stem, a spring surrounding said stem
99" and exerting a pressure thereon tending to move

valve member of the

I"'--".i'_"'.”'__:_ﬁ-':_S&.t{]. valve membe1 away from said pert a rocker

. oTarm edep‘ted to engage said valve stem and means
| _..”'ﬁ_-edeeted to actuate said rocker arm once durmg..

- -each eemplete cyele of movement of the piston to
~move. said velve member: to its eleeed pomtlenﬂ'
:egameu the action of the spring. | | |
o711 In comemetmn a cylinder, a meveble pis-

__ten a fluid passageway disposed exteriorly of said
¢ylinder, a valve pelt mtereenneetmg said cyl-
‘inder and sald peseegewey, a velve member of the -
i '3peppet type adapted to close said port and pro-
| _vided with a stem, a spring sur rounding said stem
- and e,{ertmg 2, pressure thereon tending to move
- said valve. member aWay from said port, a rocker .
arm having a portion disposed in alignment with
-said valve stem, a spring disposed between said
~ portion and said valve stem, and means for me-
;.__ehemcelly actuating said rocker arm to resiliently
- move said valve toward the ve..lve port e,n'emst the -
- action of the first mentioned spring. L

19 In eembme,tlon a. eylmder a mevable pls-

o f;j;f:;._ten 2 fluid passageway disposed exteriorly of said -
'cylmdel a velve port mtercennectmg said cyl-—_ |
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pet type edepted to close sald pert re5111ent_ -
‘means’ associated Wlth said valve member and .
- edepted ot exert a pressure thereon said resﬂlent_-'
‘means being so disposed that the fiuid pressure
| - within the cylinder and the pressure of the re-
__-'-.f}Slhen* member each tend to move said valve mem-
" ~ber ‘to its open position and the fluid pressure in-
SR the passageway tends te 1101d seld Velve member_
o f_m its closed position. "~ R - |
8. 'In. cembmetmn a, eylmder a meva,ble pls—__

mder end seld pessegewey, a valve member of
the poppet. type adepted to close said port and -
- provided with a stem, a spring surrounding said

stem and exerting a pressure thereon tendmg to
move SEle valve member away from said port, a

rocker arm having a portion adapted to engage .

said stem to move said valve to its closed position, =
and means adapted to actuate said reeker armto -
move said valve member to its closed position and
to retain said valve member in its closed position
- during a predetermined portion of a cycle of move-
ment of the pIStDIl said valve member bemg under
the combined control of said spring, the fluid
pressure within the eylinder. and the fluid pres-
sure within the passageway during the rema,mmgg

pertlen of the movement of the piston.

port closing membej. a resilient membe1 edepued

10

15 o

13. In combination, a cyimder a2, movable pls-' .
‘ton and a valve port, means for closing said valve

port comprising a valve port closing member, a
valve stem disposed-in alignment therewith a,nd- _
movable relative: thereto, a resilient member in- -~
- 'tercenneetmg said member and g stationary seat,
‘and means adapted to guide any movement of said.

. member . in; alignment with_ said valve port.
'14. In combination, a cylmder a movable pis-.
- ton and a valve port, means for closing said valve
~port comprising a metallic disc having a depressed
centr a,l portion; a valve stem having an end por-
tich projecting. irito said depressed portlen of se,ld:
disc and movable with respeet thereto, and . a
coiled compression spring. surrounding seld end |
_'p01 tion and leelhenuy mgmg seld velve stem end |
_.sald disc apart. : :
15. In combmetmn e cylmder a meveble IJIS- j'
'_ 'ton and a valve port, means for closing said valve
port comprising a valve port closing member, a . -
valve. stem disposed in ehgnment theremth end - |

“movable relative thereto, re5111en ‘meas
te move said ‘valve stem away from said valve

.30 .

S tendmg-. DA

‘to cushion the opening movement of the valve .
port closing member, and means for D(BblthEly me- .

ehenlcelly seatmg said valve port closing inember

in said valve port during g pr edetelmmed pertien.
' 45

of the movement of said piston.

- 16. In eembmeuen a, cylmder' a meveble pls-

spring interposed between the opposite end of

said valve stem and a stetmnery spring seat, and
- a mechanically actuated rocker arm edepted to
- move said stem pemtwely tewards seld valve pertﬁ

.cleslng member -

'ALLEN C. STALEY.

ament theremth and

ton and a valve port, means for closing said valve |
port comprising a valve pory closing member, a L
valve stem disposed in aligy
movable relative. thereto, a coiled spring inter- £
posed between said valve port closing member and
- an ad;;eeem pertmn of said valve stem, a emled- :

20
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