"Val ve, in particular for conpressors” Field of the Invention The,inventi omn
relates to a valve, in particular for conpressors, which can be i nsert'ed
into or attached to a housing, for exanple a cyllnder head, ' can be

cl anped by at | east one tenS|on|ng bolt agai nst the' seating face of the
housi ng, the valve conprising a val ve seatlhg wi th through ducts, at |éast
one cl osure nmenber arranged novably above the latter, a catching neans for
the closure nenber and at | east one spacer between the val ve seatiing and
the catching means. Description of the Prior Art As is known, in valve
construction it is necessary in many cases to connect t he constituent paI(I’S
of the valves to_one another. This is traditionally effected by screws or
by neans of deformable rivets which can also be heated to facilitate the
deformation. Both types of connexion are relatively expensive or have other
di sadvant ages. The screw connexions require nachined threaded bolts and

nuts, which in turn requmw%lgggcgql3@§#€@g¥igg §ng ghg?éggorsuz
connexions require for th guently

substantial upsetting forces, as a result of which the valve parts resting
t hereon can be adversely affected. If the rivets are used in the heated

state, the Field of the Invention

‘The invention relates to a valve, in particular for

compressors, which can be inserted into or attached to a

housing, for example a cylinder head, and can be clamped
by at least one tensioning bolt against the seating face
of the housing, the valve comprising a valve seating with
through ducts, at least one closure member arranged
movably above the latter, a catching means for the closure
member and at least one spacer between the vaivé seating

and the catching means.

Description of the Prior Art

As is known, in valvé construction it is ﬁecessary in
many cases to connect the constituent pa;ts of the ‘valves
to one another. This is traditionally effected by screws
~or by means of deformable rivets which can also be heated
to facilitate the deformation. Both types of connexion
are relatively expensive or have othér diéadvantages. The
screw connexions require machinea threaded bolts and nuts,

which in turn require space, whereas the simpler rivet
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parts comng into.contact with them can be damaged by the heating, for.
exanple with respect to the material hardness. A valve with a central bolt
for connecting the valve parts is known fromAT-PS 242 281. The part of the
central bolt, projecting beyond the catching Treans or the valve seating,
and the aSSOCIated nut require additional space in the cyllnder head.

Somewhat | ess 5588893%°P§qEQQ¥}Q%/§9ﬁa§ﬂﬂﬁfﬂﬂ§ﬂﬁﬁﬂ %ﬁetB eisappls cediion

512, iR _which instead of |_bolt a hol t d whic
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the valves are pressed against t e conpressor

tensioning bol tpaaesi BemiROYStd IAtaldY Swi@lﬂﬁl&{b:ﬁ%rsa &aah teheb&a

parts shoul d be del i vered ['oose and shoul d be assenbl ed only mhen attached

to the conpresshéatifigl NEol @1 MWilth GRispEdtlto f e enatpkealaherdtidss
can be jammed. bet ween ot her conponent parts of the valve during clanping.

The invention is concerned with ensuring that the individual conponent
parts of the valve are connected to 3 one another and are inserted in
the conpressor in thd valve with a central bolt for connecting the valve
‘parts is known from AT-PS 242 281. The part of the
central bolt, projecting beyond the catching means. or the
~valve seating, and the associated nut require_additional'
space in the cylinder head. Somewhat less space is |
required by the design according to US-PS 3 082 512, in
which instead of the central bolt a hollow rivet is'used -
_which is heated to red heat by way of electrodes and is
then riveted by axial force accordingly. The valve parts
can be damaged by the action of heat. Finally, ‘in the
case of the valve known from DE-OS 1 450 479 the valve
parts are not provided with their own connexion. ' The
St . compénent parts of the valves are pressed against the
cylinder head.of-the compressor by a tensioning bolt
passing through them. This design requires that the valve
parts*should be delivered loose and should be assembled
only when attached to the compressor. In the process
errors can occur, for example valve parts can be jammed
betweén other component parts of the valve during clamping.

The invention is concerned with ensuring-that the

individual component parts of the valve are connected to



correct insertion position. As is known, in many cases conpressor

manuf acturers order the valves fromspecialist factories and then insert
theminto their conpressors, for exanple Py securing the valves to the
cylinder head by tensioning bolts. In thg case of conventional designs

this makes it necessary f t he ,conpresso ufacturers to ,assenble the
val ve-s"-t:'h'enﬁgﬁv3§°§§ei%g?“g1§‘éﬁ ii&?r?‘?ﬁ?ﬁoinggﬁaﬁﬂﬂﬁfeﬁﬁ%é%ﬁtﬁ essor
itself. In ' se_it ppens. reneatedl y that.the valye parts are = -
assenbl ed |%§%r§?é?t ﬁ";“ﬁ%?‘&ﬁ?«?ﬁ ﬁe@a?f"t o %%rr’gg'e]fnﬂwfﬂr _ti'ﬁ‘e S accﬁ/sa?ﬁ age of
del i vering LBGpYaLkes dhu¥lotliils RArder | Pne! DAl vbl tor Bpd¥idde
possi bl e for e val've ‘manufacturer to conduct an operational” test "upon the
unassenbl edeyaLyes Beapia® thedn UsHse roWAARYL fEo TERe L MVENH s B O] £6E O
the invention is therefore to connect the valve parts to one another In a
si npl e manngkahgher dy. eIy itHe +dive®NPHCERE cyNEnaed Medd Bye
present invention there is provided a.valve, particularly for a conpressor,
as cl aimed tenshianing bolts.| n Im lied aramsl efbedhwrentiohalhdedsivamy i on the
val ve parts are held securely on the valve seating or the catching neans by
at | east onthisvenkeg ditemeremstdryy foxr sthe compressor manufacturers

to assemble the valves themselves during insertion into or
attachment to the compressor itself. 1In this case it

happens repeatedly- that the valve parts are assembled

incorrectly, which can lead to damage. A further
disadvantage of delivering the valves as individual parts

is. that it is not readily possible for the valve -
manufacturer to conduct an operational test upon the
. unassembled. valves before delivery.

SUMMARY OF THE INVENTION

The object of the invention is therefore to connect
the valve parts to one another in a simple manner before ;J

insertion into the compressor.

According to the present invention there is provided
a. valve, particularly for a compressor, as claimed in

claim 1.
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tFansportaiion saf eguard and assenbly aid infaddition to the tensioning
bolt or bolts and before insertion or attachnent of the valve into or to

t he housing of the conpressor, the sleeve conprising at |east one groove
which starts fromits inner or outer generat surface and whi ch extends
around its periphery, as a result of which the sl'eeve is deformable
outwards or jnwards ¥R ahereégrendopmbedinend of thhe fryentieerthe ypdnsi ¢
in the axial direction, and the riveting sleeve is connected by clanping to
the external vRIECHRFE heLd 8rCMTSLY Ofp thes YAl KR Beaking akdthee

cat chi ng nmeans,_th ther valve parts _including.,a spacer provided, in an
case are fi’tte’cf%%gtfﬁﬁgsflggf}ﬁ 5% n ei(?&F e &P9 %?e‘ﬁ'%dﬁg'p%]g???%haﬁﬁanﬁhé a
sl eeve ends insi p t t .t l,nat flushw th
outer face the?%%¥9é€§5¥$#¥§Fi§5E§P§é§§ 6E§§Fﬁgﬁhﬁﬁgg€%%?d%#c£d§#%E°Ph§°

i nvention is t >f PE &, _ S ,n%bu [ - ) Ll LAN

saf eguard whi cﬁ?eﬁé-eﬁ{?#ﬁ y ?ﬁéiedégt e \?gl %ﬁ%ﬁééﬂg tﬁ%rg%girqeolrn no

way obstructs tfiecdéRmbéntasEcfhBival vehentd Wt 4D idife NOOWS1iRG. BPLheat i on,
which is carried out by tensioning bolts passing through the riveting

sl eeves. The preomssesdby, othbhgleakee ciompiri® IR Al alid ' JoMe EooReoVi ded
for by the invention, first permts a sinple operational testing thereof
before - 5 * which starts from its inner or outer generated surface and
which extends around iﬁs'periphery, as a result of which
- the sleeve is deformablegoutwards.or-inwards in the region
of the grboves by a force.exerted upon it in the axial
direction, and the riveting sleeve is connected by-
clamping to the external valve parts, in particular to the
valve éeating and the catching means, the other valve-
parts including a spacer provided in any caseé are' fitted
on the sleeve in the correct insertion position and the

sleeve ends inside the valve parts or at most terminates

flush with the outer face thereof.

Nt : -The riveting sleeve prbvided in accordance with the
invention is therefore merelylan-assembly aid and a
transportation safeguard which lies entirely inside the
valve parts and therefore in no way'obstructs thé final
fastening of the valve to its point of application, which
is carried out by tensioning bolts passing through the
riveting sleeves. The pre-assembly of the valve in the
manufacturing works, provided for by the invention, first

permits a simple operational testing thereof before



delivery and, in addition, ensures that the conponent parts are not
assenbl ed incorrectly by the user of the valve who inserts it at the point
of application. In a further.devel opnent of the invention a recess can be
provided in the valve part adjacent to t e riveting sleeve in the region of
at | east one groove on_the side of the generated surface of the riveting

sl eeve ‘oppRtEVerE gR8ovin pAALkd ome SRSt FRAL cEheheompeBeRty S| eeve
by the application of..gn axiaL-fgg e the na%srial_ ef or ned ig t he manne

of a bead iBPYTHE ?EQi BAtoREEREDLS oxreqthy RF i Hhe ?ﬁ%rre'pEBFive;(

ver ng sIwBkeS 80, HBESPEOLECRR, T BetA€ o HPRELERS RO ot [ n e

axial direction. If smaller stresses occur, however, smooth walls of the
val ve parts to be connected to one another are sufficient to produce a firm

connexi on, W thopf segfsefar .'havﬂﬁbtﬂn@ﬂtf‘rof ftﬁéq%@éﬁéisﬁoaekabbea with

the riveting sleeve are rough, for éxanple by punching In accordance with a

further preifires peoviaeaoint kel WeaRld Part HOPYEe st 2Ebi PHel HOFlRRg NNET
generated * surface of the. riveting sleeve can be provided in the region

of one end gifeéVe HAi Bhéi ¥eglion dfcate 1ubt hne agdcopar bnathecseiet @£t he
outside of the riveting sleeve * can be w dened into.a funnel shape at the
ot her end dfhe hgeseratedyvsurfigcsl efv&he Ixritdiing mlwmevenoppbsitri ghef or ce
groove. During the deformation of the riveﬁing:sleeve by
the application .of an axialiforce_the'materia1 deformed in o
the manner of a bead in the region of the_grooves.is ~
forced into the-respective recéss,-fills it and thus
- produces a piay-free.connexion between the riveting sleeve
and the valve parts, which is also-tension-proof in the |
;axial direction. If smaller stresses occur, however,
smooth walls of the valve parts to be connected to one
another are sufficient to produce a firm connexion,
without recesses, in particular if the walls cooperating

. with the riveting sieeve are rough, for example by

. punching. . = o : : o N\

'~ In accordance with a further preferred feature of the
. invention a groove starfing from the:inher-generated
surface of the riveting sleeve can be provided .in the
region of one end of the saidiriveting-sleeve and the
- valve part adjacent to the outside of the riveting sleeve
- can be widened into a funnel shape at the other end of the

said riveting sleeve. -In this: connexion, the- axial force



6 for deformng the riveting sleeve.is applied to that-end of the. riveting
sleeve-which is in the valve part w dened intbia funnel shape. In this way
it becones possible first for a deformation with a bead towards the outside
to be produced in the region of-the groove aﬁd thus for a play-free

connexion to the adjacent valve part to be nade, after which the end of the
riveting sleevé Qﬁwéﬂﬁﬁrm%nﬁh%h?aF%ﬁebbﬁg ﬁﬁ&@ﬂédiﬁnﬁ@ﬁiﬁﬁﬂnﬁﬂ apeend

enl ar radially .i.nto fhe funne]-shaped deni ng by further lica |on of
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tol erances - of, the valve rts is ac addi tiogal centr

strengt heni ng &Qqﬁgiu:?ﬂﬁ %@ #ﬁe rgh gﬁgﬁnVQVééhe%P qq?ﬁté? %f
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the two ends o Ing s t he connex on 3

adj acent val ve qua rﬁeé?dé?ééffﬁtﬁ%aieg%ﬁ Sfdéhgf LR W %\ﬁée?‘df Py a

bead-|i ke enl afge the rivetin eeve, reC|ser d

play-free Connﬁlwm@%MHsﬂ t8 the . E&?Sc@htt Rlal vTRAITRIY 56 HEde,

nanely either merely by clanping or also by the bead-Iike protrusions

filling the reaeRsns whidRVEKGlehd SPYtRESE1i0bting adjeds@nipredattt i t6he
w t hout play. On account of the shortening which occurs during the

upsetting of tlvalve gharg widenedtintyakveupaelsshapecdisedrlaxyged anot her *
are pressed agai nst one another, so that a firm connexion
- 'radially into the funnel-shaped widening by further
: - application of axial force. - In this way, a play-free
‘connexion —= largely independent of tolerances. —.of -
"the valve parts is achieved, additional centring and

- strengthening being achieved by the radial enlargement.

In the case of another variant of the invention,
.grooves .can be provided in the region of the twbeends of
the riveting sleeve. In this way, the connexion to the
adjacent valve parts is effected at both ends of the
riveting sleeve by a bead-like. enlargement of the riveting

&g sleeve, a precisely defined, play-free connexion.being
achieved in the case of this embodiment as well, namely
either merely by clamping or also by-the_bead—like
protrusions filling the recésses — provided in any case
— of the adjacent valve parts without play. On account
of the shortening which occurs during the upsetting of the
riveting sleeve the valve parts connected;to:one another

- are pressed against one :another, so that a firm éonnexion

isuachiéved'in.the axial direction as well.



I's achieved in the axial direction’as well. 7 Wthin the scépe of the

I nvention the riveting sleeve can also have a plurality of grooves ,
wherein a * plurality of valve parts can be connected together with a
riveting sleeve. In this connexion, it i% advantageous in the case of a
riveting sleeve with nore than one groove to nake the grooves of unequal
depth and/or unequal width. Wth this step it is possible, during the
application of the axial force upon_the riveting sl eeve to nmake the * ~
connexi on, for tWéthidKhruAcwpeRE thriiRvenFian hEhgr sdvesing pe =
def orned not . si nul t aneoysly .but 'in successjon, _since in the case of a
deeper or WPHEEVEr 55 aﬂ'ﬁé"yrllﬁ?éﬁ' ft r@lmffﬁ ?ﬂe‘?F?%?PngW?PE i% weaker
and is thus_defo d earlier as a result of the actign, of ..smal l.er_axi al
force t han PREZSAEEY, 5% eilug Sodet ead 89 40GpPRReAC cPaelrnsiiintla o
According t LV ' anfﬁﬁgﬁg | efefred_i [ h or
the width o?i%ﬁgig og\%dse%si snal | es é’rg‘%‘g?é]éa’t&)éﬁﬂ %f: ?ﬁegfi%gﬁ;ﬁg&gsgg\%, to

whi ch .t he agjal -cfa%cgff ¥ Fividy d FedPP! wfen zlaﬁé?iheaaﬁasﬁé Wé%%l .

t owar ds the other end of the riveting sleeve. I's way it s possi
to deter m npakel ehehyrbddves eEusegul dépcHecirapari aneghalherid@as of  the

riveting sleeve provided with grooves. The groove area nost rempte fromthe
poi nt - With this step it is possible, during the application of
-~ the axial force upon the riveting sleeve to make the

connexion, for the individual areas provided with the
grooves to be deformed not simultaneously but in-
succession, since in the case of a deeper or wider groove
the remaining wall-of the riveting sleeve is weaker and is
thus deformed earlier as a result of the action of a

..smaller axial force than the walluinwthe-hegion of a

groove which is less deep or wide.

-According ﬁo the invention an embodiment is preferred
in which the depth or the width qf the grooves-is smallest
at that end of the riveting sleeve, to-which-the-axial :;_
force for riveting is applied, and increa#es stepwise
‘towards' the other end of the riveting sleeve.  In this way
it is possible to determine beforehand the sequence of the
deformation of the areas of the riveting sleeve provided
with grooves. The groove area most remote from the point

- of application of the axial force is deformed first, which
ensures: that a secure, pléy-freeaéonnexion;which is also
firm in thegaxial:direction-is-achieved in all the

deformed areas.



of applicafion of the axial force is defornmed first, which ensures: that a
secure, play-free connexion which is also firmin the axial direction is
achieved in all the deformed areas. = 8 According to a further feature of
the invention a tensioning bolt-anchored in 8he cylinder head of a
conpressor can pass through at | east one of the riveting sleeves in order
‘to fasten the valve. In this connexion, the tensioning bolt is
advant.ageously screwed through the riveting sleeve i'nto a thread provi ded

in a shoul dered bor PSFREH Y kO rdcEnvEherhfeptixe of $heedigiven ol y
| ati vel Ll f i red for the def ] f the riveti
sl eeve, there IeTR GHHAG Jrod F e RFREERT PN Eh8aRIGRARE MRPE RE Minuf act ur o
f the rivet i on or- during the def i f the riyveti | b
Che axi al for GOPRRRAARSE GAR PRek( ERGOUPRCaSs L2885, Ai%y 45 T TORATLEN
consi st. of .def gn e%'%eéf@érv?é(;?aééeﬁe]tﬁg -%Q}%.ac %%ﬁ%e %ﬁx@e%@m
a r ex I C Yy

respective case of application, To anpl e the forces occur.
can consi st. f.or ; l § gh - I
: tﬂaéf}#s%.&i 9€+1t hha¥ehehgebuas c:@giétd"_ h&figh th
al oy, and even of de orﬁggﬁ% p ast%cs nater%gl. %u?i%er etails an °
advant ages of . i38yd MR 1d N v&Yi R€o S€CEhBalNBroviled A% dsHIMId&ref
enbodi nents whi ch
" bore which also receives the riveting sleeve. Since only
‘relatively small forces are required for the deformation
" -0of the riveting sleeve, there is no risk of the thread
being damaged during the manufacture of the rivet.

‘connexion or during the deformation of the riveting sleeve

by the axial forces épplied.

‘The riveting sleeves according to the invention
consist of deformable material which is selected in
accordance with the respective case of application, for
example the forces which occur. They can consist for
‘example of steel,'light metal, Srass or another metal

St alloy, and even of deformable plastics material.

Further details and advantages of the invention may
be seen in the following description of embodiments which

are illustrated in the drawings, in which

‘Fig. 1 .:is an axial median section of -a compressor valve
" inserted in a cylinder head and having a riveting

- sleeve according -to the:invention;
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are illustrated in the drawmngs, in which Fig. 1 is an axial medi an ‘secti on
of a conpressor valve inserted in a cylinder head and having a riveting

sl eeve according to the invention; 9 FL&. 2 is an enlarged illustration
of the wvalve, partly in nedian séction; g. 3 is a further enlarged
illustration of a detail, and Fig. 4 is a variant of the riveting sleeve
according.to the invention in’ an-enlarged digrammatic illustration. The

val ve 2,inseg¥ed_in g cylinder -head 1 of a conpressor as shown in Fig. 1l is
a pressure vat¥e Zndifomn iendarged {iluskration of shacyalaegompantiy & as
a guide ring and a bgffergplate fﬁrniqg t he catching nmeans 5, additi-onal

val ve parts being ar gh@@-ﬁﬁﬁ' AWM The val vé parts are held together
by a'riveting sleeve 6 which is secured at one end in the valve seating 3,
passes through the spacer 4 and the valve parts arranged around-it and is

anchored at pfg§, ogheg gend dn4iis. q}iﬂgﬂ@% SsPratidlCol Lels | eeve, 6
“has a tensioniﬁg Eol?s7%b§?%rm)tﬁaghg It '|%ﬁr?§i§gr %eé'ﬁ%ﬁ%i "t %R

8 in the valve seating 3 and.clanps the valve 2 against.a seating face 9 in
a recess in the cylinder head 1, into which the valve 2 i's inserted or

pressed.  .Fig. 4 ' is a .variant of the riveting sleeve according to
the invention in an enlargedwdigrammatic._

illustration.

'The_valve 2 inserted in a-cylinder'head 1 of a
compressor as shown in Fig. 1 is a pressure valve and
‘comprises a valve seating 3, a spacer 4 constructed as-a.
guide ring and a buffer plate forming the catching means |

'ru5[-additional_valve parts being -arranged between them.
‘The valve parts are held together by a riveting sléeve 6
‘which is secured at one end in the valve seating 3, passes
- through the spacer 4 and the valve parts arranged around
it and is ‘anchored at its other end in the catching means
‘5. -The riveting sleeve 6 has a tensibning bolt 7 passing ;;
-through it, which is screwed into a thread 8 in the valve

- 'seating 3 and.qlamps-the valve 2 against a seating face 9
in a recess in the cylinder head ‘1, into which the valve 2

'is inserted or pressed.

Fig. 2 is a partially cut-away illustration of the
valve 2 removed from the cylinder head. . An annular

closure member 10 and a spring arrangement 11 comprising



Fig. 2 is a paftially.cut-amay il lustration bf the valve 2 renoved fromthe
cylinder head. An annul ar closure nenber 10 and a spring arrangenent 11
conpri si ng 10 two spring rings are arranged between the valve seating 3
and the catching nmeans 5, the closure menbert@0 and the spring arrangement
11 being guided in a sliding manner on radi al extensions 12_of the spacer

4. The valve stwei®pringsrpngsi ase wrarndad Rptveersths Yalve seatifitrdd
by th@splosure nmenber 10. The catphinggne ns 5 has?through slgts. 14.. The
threaded bore @Grbhedeatrhings mgans. e fihe LrOFUre; NENRET A0 g9,

part of the val ve, seating 3 so _as to.fqorma shoulder 15, r i

sleeve 6 is sé%%?éagiﬁrF%Pgewﬁﬂgh&&.ﬁﬁin%ﬁ9¥{§?éhfﬁa ealg§$8g8£§h%§} on
ri.veting sleeve_ 6.together with. t Val.we, LS, SKrromndi Ll i n
an enl arged sc ?‘gi?‘g BE 9“3&%‘%9?&%%%‘% %%éﬁf ltl'Fi g#‘ﬂg j;s}%(%v\k’/tse F%gﬂw ?
riveting sleeve 6, be [ LS M M SRTotdIe1 | DhEBRIakEY BoveeRe O HEY
be seen in theffePgsﬁgﬁgdhg¥$% %%ggw eplndegleeve 6 isainserted I n Pﬁe

wi dened th_readg_ogﬁgs Redbdy Q9L S WHd ddtcAONG mEAHs OB hBe ¥hewudei slots .
In the region of this end it is provided with a groove 16 which starts from

the inner genefatedradr tacealiedbdie § ipsdviged! £nvehé sallvexseating 3
radially outwards. The outer generated surface 18 of the riveting sleeve 6

rests agai nst fgcylesedcdn wild upper part of the valve seating 3 so as

to form a shoulder 15. The riveting sleeve 6 is secured

in this widened part of the threaded bore 8.

*The.riveting'sleeve 6 together with the valve parts
surréunding'it-is shown on an enlarged scale in Fig. 3.
The right-hand half of Fig. 3 shows the riveting:sleeve 6
before riveting, whereas the finished rivet connexion may
"be seen in the left-hand half. The riveting:-sleeve 6 is
inserted in the widened threaded bore 8 and rests with its
'lower end on the shoulder 15. In the region of this end’
it is provided with a groove 16 which starts from the

&4’ 1 B inner“genérated-surface 17 of the riveting sleeve 6 and
"extends radially outwards. The outer generated surface 18
of the riveting sleeve 6 rests against a cylindrical wall
-of 'the valve seating 3. . At the upﬁer end of the riveting
sleeve 6 the offset threaded . bore 8 is provided with a

funnel-shaped widening 20.



<

* . of. the valve seating 3. At the upper end of the riveting sleeve 6 the
of fset threaded bore. 8 is provided with a funnel -shaped w deni ng 20. | f
an axial force is exerted upon the riveting sleeve 6 in the direction of
the arrow 21 indicated in the I eft-hand hai¥ of Fig. 3, this results in an
upsetting of the riveting sleeve 6. The groove 16 is pushed together, as
shown i n the I ef tha@ d%laloforeg. iz epeantedaipanthe thhvettingosieevsal |
adially outwards in the region of ..the

. . i< wi dened

oroove 16, % T RS FfacBipn: nd fae ArzaW Aiddipated 42 the shoul 9 ea
i) ] . i ~and l.amps t riveting sl eeve in e

Vel ve seati nApE negpd gl -ﬂpihé%aégif?%ﬁfgfr%v 3 ‘;ﬁf ff&lagm AEE4pgerTond

f th ' o I | | ar.ged r,adi a ut war into

Of e TVl A 4 oRULae Al el 1Al sl ek iBL iR

end of .. thad iatlid% 3| €Y1 BeLOnBRAPLANIRE Wild) 1 Qhire éﬂg%gﬁ%ean 4

without a widening in the catching means . ourft 0 “the'cla
axi al upsel it Qihd MGutd¥ by SECRNR G4 RUATELIs18 oo I4kpdyi dbphand
pl ay-free connexion is produced between the iIndividual conponent parts of

the val ve, gl e wenabeés Ngnsuhst delgian v IR YrdN&Erpgcess O
account of the radial enlargenment on the external diameter of the riveting
sl eeve 6 anpressed against the wall — surrounding it — of the
- shouldered bdre-s in the valve seating 3 and thus clamps
the riveting-sléeve 6 in the valve seéting 3. With a "
‘further application of axial force thé uppe; end of the
riveting sleeve 6 is enlarged and deformed radially
6utwards into the. funnel-shaped widening 20. It is also
. possible, hoﬁever,'for.the upper end of the riveting
~8leeve 6 to be provided with merely a smooth bore without

a widening in the catching means 5.

On account of the clamping and axial upsetting of the

riveting sleeve 6, a precisely defined, firm and'play-ffee

connexion is produced between the individual component .QJ

-parts of the valve, this connexion being substantially
free of tolerances. On'accognt of the'rgdial*énlargement
on the external-diémeter of the riveting sleeve 6 an
additional centringfénd strengthening is achieved. Since
the required upsetting forée is relatively small, the
thread in the threaded bore 8 is not deformed. or damaged
in any way. The valve can therefore be.pre-assembled with

- the aid of the riveting sleeve 6 at the manufacturing

o

.



additional centring and strengthening is achieved.” Since the required
upsetting force is relatively small, the thread in the threaded bore 8 is
not deforned or damaged in any way. The valﬁg can therefore be
pre-assenbled with the aid of the riveting sl"éeve 6 at the manufacturing
12 plant and can be made safe for torage and for transport, Is. merely
d

| t

necessary for T AR SR P Rad8npRrESs sPT fHorage ank fandranseaste
val ve son the cylinder he and to secure_it.by one gr nore tensioning bolts
7 as sHown in 'tggsl.““ﬁ .Y4“§ﬁ%§\§a’é¥v5??’a§’r¥‘eo?‘t°ﬁé‘°ﬁ%&' TS| GRREgSSOF
illustrated in.Fig. deg e t e_L] | e rests with i} r
end on the shou ddgrng;%r of l?%eggmaéign%égiéﬁ%%gge?agg\réeig‘ ' é:‘r%]‘ icsw loﬁrﬁ]ée%:ts%%g%
the valve seal g by digegle] P! bRB BEORUEE! LUkl Joiacpinth e &7 wpove
16. In contrast to t‘ﬁese odi man??accorgli.ng to Ei é‘ 3, (?\?\lever ,s in
accordance W t irfdvh #h Ffgceps 19 opposite the groove 16 is provided in
the wall of the valve seating 3 in the region of the groove 16. In
addition, a further groove 22, which is opposite a recess 23 in the
catching neans 5 on the outer generated surface 18, is provided in the
vicinity of the upperigndd cdhéwe &i variagtsbéetheSrivetimg Blemen 6romthe
right-hand half of Fig. 4 that the groove 22 is narrower and | essdeep than
t he illustrated in Fig. 3. Here too the riveting sleeve 6
_rests with its lower end on the shoulder 15 of the widened
threaded bore 8 and is connected to the valve seating 3 by‘
the deformation produced with the aid of a groove 16. 1In
‘contrast to the embodiment according to Fig. 3, however,

in accordance with Fig. 4 a recess 19 opposite the. groove
16 is provided in the wall of the valve seating 3 in the
region of the groove 16.  In addition, a further groove

22, which is opposite a recess 23 .in the catching means 5
on the outer generated surface 18, is provided in the

vicinity of the upper end of the riveting sleeve 6.

&/ o . . -1t may be seen from the right-hand half pf Fig. 4
| that. the groove 22 is narrower and less. deep than the

- groove 16 at the other end of the riveting sleeve 6. The
result of this is that the remaining wall thickness of the
riveting-sleevé 6 in the region of the groove 16 is
smaller than in the region of -the groove 22. When the
upsetting force required for riveting is applied . in the
direction of the arrow 21 the riveting sleeve 6 is

therefore first deformed in the region of the groove 16,



groove 16 at the other end of the riveting sleeve 6. The result of this is
that the remaining wall thickness of the riveting sleeve 6 in the,region of
the groove 16 is smaller than in the regiﬁp of the groove 22. Wen the
upsetting force required forriveting is applied in the direction of the

ti‘ éreic’vgvr ;%ZEC%%Y ek&%?a%eﬁ‘%@%%‘%ﬁrﬁéﬁ Iré’ﬁe]b??ﬁ HEbdT PepBabl e idkecs”
. Q. r V S P
deforned in 'e"?gg%oggé 'itnﬁgy g?/o?\%g‘r}ﬁﬁ‘ vﬁ'% hrlest 'h%ﬂfu%ﬁgﬁlggpﬁggﬂeo% ogt he

upsetting Tﬂ&géawsrhaae&% Fhd TdPOE VLN 'ﬁ@@@eSzbemhf thleed. I f

t he connexi on tween the catching neans 5 and e riveting sleeve 6 need

be capabl e pfi-pRati Bap2Hloktlldmids lRfdupdetting Ectcd] I ehbi Bcekle 2ECeSS
23 can al so be dispenSed with and the connexi on can be produced by cl anpi ng

only. Wth {hi ehenbatichemig ndwiseinaimg (fIiled! ayE fr eheaodnnexiion
connexi on of the valve parts can also be achieved by nerely applying an
axi al forcebébweba thecicatphhireenedghs 9 tand e detvetiog sheexmeb®di nent
according to Fig. 4 that nore than two grooves can be arranged in the
riveting slmeed@ Be capehle wf bearing anlyyradsiaht shoads piyythed axi alhe
regi on of the spacer 4, with an associated recess_in the spacer 4, as a
result of whizacthen, aithe recess 23 can also be dispensed with and

the connéxioh;can be produced by clamping only.

With this embodiment, therefore, a firm, play-free
and secure connexion of the valve parts can also be
. achieved by merely applying an axial force to the riveting
.. sleeve 6. It is evident from the embodiment,according to
Fig. 4 that more than two grooves. can be arranged in the
riveting sleeve 6. In this way,-a.fﬁrther groove can be
provided in the region of the spacer-4; with an associated
recess in the spacer 4, as a.result'of which the latter
would also be directly connected to the riveting sleeve é

during the upsetting thereof. - Q)

" By choosing the width and depth of the individpal
grooves, the sequence of the deformation — occurring
during the upsetting — of the areas of the riveting
sleeve 6 provided with grooves can be selected in
accordance with the respective requirements. Since the
riveting sleeve 6 is deformed oﬁtwards by forming a bead

in the case of the embodiment according to Fig. 4, there



v

woul d al so be directly connected to the riveting sleeve 6 during the
upsetting thereof. By choosing the width and depth of the individual
grooves, the sequence of the defornation - oqgurring during the upsetting -
of the areas of the riveting sleeve 6 providéed with grooves can be sel ected

1S et or med ourRRE G FHFRY S arBRRH AR RS Th8o Lo SRR L. AHRRARE OF
tng to Fi . i da tiLgak seeduction in th
o et ol amot@® GRSy ah v opl B8 KRAL X RIARTING, KiBdrbl aeg 1o

used i1 each cayeiIddy e pSehdl 0s6RRiNG VablBEaWd iABlCe L4N CLHLY

sleeve with relatively little Torce and wt iculty ter

def ormati on of -'ﬁ%ﬁ&i«f d1é¥é NGELRE¥E81at Qe P24 ¥R Rt FortAV drdtBitvwi fiRout
riveting sleeve 6 can be deforned optionally outwards or inwards by nerely

appl yi ng an axigdffioweeyv dfwstt Goc6rnhtionl 6 ¢heesdiay rikativptdset e

grooves provided in the riveting sleeve start fromthe inner generated

surface or the outer generated surface thereof. In addition, 'in the case of

a plurality of grooves in the sanme riveting sleeve, the sequence of the

def or mat i on occurri rthe anbedirertsi shdwophatnihey rhyethagd @didewmds weanh

of the grooves. . : _

J - - be deformed optionally outwards or inwards by merely

applying an axial force without special tools, depending
upon whether the grooves provided in the riveting sleeve
start from the inner generated surface or the. outer
generated surface thereof. In addition, in the case of a
plurality_of'grooves in the same riveting sleeve the

. sequence of the deformation occurring can be determined

-optionally by the depth and width of the grooves.



Clainms: A valve, in particular for conpressors, which can be inserted into
or attached to a housing, for exanple a cylinder head, and can be cl anped

by at |east one tensioning bolt against the seaLLng—#aee—Uf—fhE‘ﬁ'Using,
the val ve conprising a valve seating with through one :
cl osure nenber -arranged novably above the 1stter, ‘!ﬂmm u‘ s for the
cl osure nenber and at | east one spacer between t ats ng and t he
catching means, gpaiagterized in that the valve parts (3, 4, 5) are he
securely on the Varve seating (3) or the catching neans (5) by at | easti=bne
riveting sl eeve (6) acting as. a transportation safeguard and assenbly ald
in addition to the tensioning bolt or bolts (7) -and before insertion or
attachnment of. the valve,i do particullsr fosicupptéessiecvehith canpibesi ng.
at | east one groove (16, 22) which starts from.its inner or outer generated
surface and whi chneerteds iatound iatdashediar 5 housingsufproexampdle tshe

sl eeve (6) is deformable outwards or inwards in the region of the grooves
(16, 22) by a foprbiagert eagpomnd cam thee abamped|iP¥catohcagd onee
riveting sleeve (6) is connected by clamping to the external valve parts,

in particul ar toteRBLORLRG DAt RGaUBF tatdhe ReaBARSi FRCReQASTRS), the

other valve part &sing, %Lelggh%%ln%mpr1s1ng a ﬁalve seating with

through ducts, at least one_clpsqge_memher ‘arranged
movably nbove.the latter, a catching means for the
'cldSure member and at least one'spnéer_between the o/
valve seating_énd the catching_means;-characterized in
1thnt nhe-valve parts (3, 4, 5) are held éecurely on
the valve seating (3) or the catching means (5) by at
.1east one riveting sleeve (6) acting as a
transpo;tatibn safeguard and assembly aid in addition
tb the tensioning bolt or bolté (7) and before
insertion or attachment of the valve into or to the
honsing, the sleeve (6) comprising at least.one groove
(16, 22) which starts from its inner or outer LJ
genetated surface and which extends around its |
periphery, as a result of which the éleeve.(ﬁl is
deformable outwards or inwards in the reginn of the
grooves (16, 22) by a force exerted upon it in the
axial direction,.and the riveting sleeve.(ﬁ) is
nonnected by clamping to the exfernal valve parts, in
particular fo the valve seating (3) and the catching

the
means (5), the other valve parts (3, 4; 5) includlng[z

spacer (4) preovided-—in—any—oaceg are fitted on the



§bacér (4f provided in any case are fitted on the 16 €

L M S sleeve (6) in the correct insertion position
ends inside the valve parts (3, 4, 5) or at nost term na'ftm"!,:"ﬂﬂi'@ﬂ'lj"lliFe .
outer face thereof. 2. A valve according t@gCaim1, charackerirzed Tsh Ghat
a recess (19, 23, 27). is provided in the valve part (3,' 5 adjacent to the

ueting steeve (9hddyd 'Y o) gl oBkrhBES | ndUFILA" Hoei ot And Q"

t he side of the generated surface . e ri.veting sleeve

opposiite the grooga delfe @) &fds BneideV£h¥evaivel Yatest Q33 ai’mg% Obr2at
characterized in that a groove (16) starting fromthe iInner generated

surface (17) of thest RitMiht&LVELEUSh WELAN eXedotte? faRd AHOFeOF. ONE
end of the said riveting sleeve (6):catching.neans and the[err] (5)
adj acent ‘'to the outside of the riveting sleeve (6) is wdened into a funnel
shape at the other end of the said riveting sleeve (6) (Fig. 3). 4. A valve
according to @l ai & Valve acdurdicdertaellanmt Bat chrracterized 22 that a
provided in the region of the two ends of the riveting sleeve (6) (Fig. 4).
5. A valve accordinegess onlf,o0f23| a2 hh istpravidedr 4ot Shezdalive tprati 631 he
case of a riveting sleeve (6) with nore than one groove the grooves (16,
22) are ) adjacent to the riveting sleeve (6) in the region
of at least one groove (16, 22, 26) on the side of the
generated surface (17, 18) of the riveting sleeve (6)

w opposite the groove (16, 22, 26).

3. A valve according to Claim 1 or 2, dharécterized in
that a groove (16) starting from the inner generated
surface (17) of the riveting sleeve.(ﬁ) is'provided in
the region of ohe.end of the said riveting sleeve (6)

catching meang :
and the /wedve—paxy (5) adjacent to the outside of the

riveting sleeve (6) is widened into a.funhel shape at

the other end of the said riveting sleeve (6) (Fig. 3).

4. A valve according to Claim 1 or 2, characterized in
that grooves (16, 22) are provided in the region of

the two ends of the riveting sleeve (6);tFig. 4).

5. A valve according to one of Claims 1 to 4,
characterized in that in the casé of a ri#eting Sleeve
(6) with more than one groove the grooves (16, 22) are

of unequal depth and/or unegual width.



of unequal depth and/or unequal w dth. 17 A val ve accerding to Claim ¥
5, characterized in that the depth or the mﬁd t he groove 22) is
smal l est at that end of the riveting sleeve (6) j!glal force
for riveting is applied, and increases stepmﬁse\““ end of
the riveting sleeve (6). 7. A valve accorldt ng to*oné of dalms | to 6, in
conbination with [err]a tensioning bolt (7)which is anchored in a nmachine
housi ng, fog. exganphkvenacbeor@ingnde cuwd mis Cfbﬁmctéj:iﬁédainommaftsso nd

whi ch passes through at .l east one -of the riveting sleeves (6) in orderlto

fasten the val vehé2fiepth or the width of the grooves (22) is smallest
at that end of the riveting sleeve (6), to which the
axial force: for riveting is applied, and increases
stepﬁise.toﬁaids the other end of the riveting sleeve

(6).

7. A valve according to one of Claims 1 to 6,

in combination with Twhich s

ehasao#esiaeé—in—tbaa a tenSioning bolt (7)Lanchored

in ﬁhe[machine housing, for example in the cylinder (W
and which

head (1) of a compressor, /passes through at least one -
of the riveting sleeves (6) in order to fasten the

valve (2).



