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Thisinvention relatestoimprovementson high pres 
Sure compressors,particularly,thoseemployedinfling 
cylinders with oxygenfortheirdistributiontotheusers, 
Thegreatpressuresrequiredinthe operation offling 

cyinders with oxygen demand the closest clearances, specialywherethewalsofthepistonandcylinderofthe 
compressorareincontact, 
Incompressorsnotspecialymadeforbottingoxygen, 

the preceding conditionissatisfed by means of1eather 
orfiberpackingslubricatedwith ois ofadequate density? 
Pistons provided with metal expansion rings lubricated 
with mineraloisarealsoused, 
Duetothe factthatthe use of1ubricatingoisisnot 

permissible whencompressingoxygen,theemploymentof 
ristonswithmetalicringsandthe use of packings made 
of materials requiringsome type oflubricantsmust be 
discarded? 
Withrespecttothis problem,the solutionadopted up 

to the presenthas consistedin theemployment ofpistons 
?rovidedwith packingsmade ofleatherorvegetablefibers 
lubricated bywaterto whichacertainamountofglycerin 
Was added?This solutionis not satisfactory becauseit 
causestwoimportanttroubles,Thefirstone derivesfrom 
the very intense wear of the packings due to the hard 
conditions of work,The second one,perhapsthe more 
important,derives from the factthatthelubricant,water 
and gycerin,produces a humidification of the oxygen 
that,in general,exceeds the specifed tolerances,In 
such cases,the oxygenmust be submittedtodryingproc 
esses which delay the bottling operations andraise the 
cost of the product? 
The said troubles are satisfactoriy solved by using 

animproved piston of constructive characteristics such 
thatanelastic packing,ofparticularconditions,isaptto 
performitsfunctionwithouttheintervention oflubricants 
ofanykind? 
The elimination ofthe dryingProcesses ofthe oxygen, 

added to the factthatthe wear of the elastic packingis 
Practicalynul,alowstoafirm thattheimprovements of 
the invention have solved the only great problem that 
the bottledoxygenindustry has faced uptothe present? 

Fromastrictlyconstructive point ofview,the elimina 
tion ofthe lubricantisjustified bytwo cooperatingfac 
tors:the coolingsystem ofthepiston,which makes pos 
sible the continuous cooling ofthe packing,WhoSetem 
Deraturerisesconsiderably due tothe heat developed by 
frictionand bythe compression ofthegas;andthe nature 
ofthe packingmaterial,whichisaptto Sufer,without 
considerablewearandwithoutlosingitselastic character 
istics,thevery hardworkingconditions derivedfromthe 
1ack oflubricant? 

Inthisway,theintroduction ofa packingmade ofa 
newmaterial,notused beforein thistype of work,as 
sociatedtothe development ofanadequate cooingsys 
temforthesaidpacking,althesefeatures beingbased 
onthe particularcharacteristics ofthe piston whereo? 
thepackingismounted,arethefundamentalnovelties of 
the presentinvention… 
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2 
In particular,wthrespecttothe packing,itmaybe 

Saidthatthe elastic materialoferingthe bestconditions 
inthis caseisnylon?This productisapttobemolded 
inthe shapemoreadequate tothatpurposeand,atthe 
Sametime,has the folowingadvantages:maximum re 
sistanceagainst wear byfriction;greatelasticity,which 
alows the packingtoadaptitselftothe shapeand di 
ameter of the cylinder duringthe work of the piston 
and torecoverimmediatelyits original shape andmain 
tension whenatrest;dry-work,notrequiringlubricating 
fuids of any kind,Furthermore,anylon packingis 
Veryterse and Smooth,thus permittingthe completeseal 
ing of the portionsin contact between the peripheral 
nylon andthe cylindersleeve? 
Thus,the resistance of thismaterialin relationto the 

very high pressures developed during the compression 
assures,inotherway,theeficiencyandgoodperformance 
ofeach stroke due tothe elimination ofgasleakages be 
tweenthe packingandthe cylindersleeve duringboththe 
compression andeXpansion strokes? 

Withreference tothe piston,in relationtoits particu 
1ar constitution andits coolingsystem,itis possible to 
afirm thata particularlysatisfactory constructionisthat 
constituted by two solid metal sections reciprocaly ad 
justable by means of adequate means? 
The reciprocaly facingsurfaces of the saidtwo Sec 

tions,between which the packingis imprisoned,have 
corresponding concave and convex surfaces in Order to 
alow theirassemblageasa unit? 
The concave and convex surfacesare shaped Sothat 

the progressive compression of the packingresultsin the 
Proportionalincrease ofthickness ofthe free periphery 
of the packing,This condition renders possible toin 
crease ordecreasethe bearingsurface ofthe packingedge 
against the cylinder sleeve? 
Itis possible,in this way,that the nylon disk con 

stitutingthe packing presents,in a cross-sectional view, 
fatopposedfacesandalsothickerportions providedwith 
slits and folds andadoptinga regularly concentric dis 
position? 

It is also possible,accordingto the requirements of 
each case,thatthe packingadopts the shape ofacap? 
The assemblyis water-cooled;the water beingcooled 

by a refrigerating agent fowing through a coiled-tube 
surrounding the cylinder? 
Thus,the heatdevelopedbythefriction ofthe packing 

against the cylinder body is partiallytransmitted tothe 
cylinderbodyandpartialyabsorbed bythe packingitself, 
The heattransmitted to the cylinderbodyis delivered to 
the liquid bathingthe said cylinder body,and the heat 
absorbed bythe packingistransmitted by conductivity 
to the large metalic mass constitutingthe piston andit 
iseasiydeliveredtothe outside due to the fact thatthe 
said pistonisin permanentlycooled medium? 
In this way,and applying exclusively the resorts of 

theinvention,althe problemsderivedfrom overheating, 
and the ruin of the packing derived from the lack of 
iubricant,areavoided? 

Anothercharacteristic oftheimproved compressor,di 
rectly resultingin a better performance of the unit,is 
the fact thatthe pistonis provided withguiding means 
foritscorrectalternative movement, 

The said means are constituted by a rod fixed at 
one endtothe piston and coupledatthe otherend to a 
piston sldingy lodged inside,aguiding cylinder wel 
lubricated,The latter pistonisin relation with a con 
nectingrod coupled to the drivingunit of the assembly. 
Therodcouplingthesaidelementsrunsinside a stuf 

ingboxprovidedinthe waloftheguidingcylinder,the 
oi-tightnessofthe Saidstufing-boxbeingsuchthatthere 



3 
isnopossibityatalforthe lubricatingoiltogetinto 
the cylinder wherein the oxygeniscompressed. 

Fig?1isasectionaland schematicview oftheimproved 
compressor ofthe invention? 

Fig,2ilustrates diferent views ofanylon packing, 
Fig.3showsa detailofasection ofthe pistonandthe 

cylinder wherein the formerislodged, - 
Accordingto Fig,1,the oxygen ingaseous condition 

is fed through the pipe1 to the inside ofacyinder2 
inside of which a piston 3,when moved bythe rod 4, 
operates?The rod4isassociated to aguiding piston 5 
1odgedinside aguiding cylinder6whichissatisfactoriy 
1ubricated?The piston 5is related toapairof connect 
ingrods7which transmitthe drive ofadrivingorgan8. 
The exhaustofcompressed oxygentakesplace through 

the exhaustvalve19andthe pipe 9folowingthe latter, 
the exhaustvalve operatingin the sense opposedtothat 
ofthe intake valve11placedatthe end ofthe pipe1… 
The piston 3,representedin detailin Fig.3,is consti 
tuted by twometalic sections12and13whose facing 
surfacesare convexand concave,respectively. 
The particularshape ofthese surfaces,as Fig.3clearly 

ilustrates,alows forthe compression and deformation, 
ina particularway,of thenyion packing14bymeans of 
a screw 15and the nut16?In efect,the packing14? 
Fig.2,when progressivelycompressed,modifiesits shape 
enlargingits peripheral circumference,intensifyingthus 
itscontactaaginst the cylindersleeve? 
?Theassemblyiscompletedbya coled tube18inside 
of which circulatesa refrigeratingagentapt tocoolthe 
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liquid bathingthe cyinder2and contained in the re 
cipientenclosingthe said cyinder. 

Itis alsoremarkablethe fact thatthe guidingcylinder 
6isprovided with a stufing box19 which prevents the 
hbricatingoiltopasstothe cyinder2whereinthe oxy 
geniscompressed? 
The compressor of the invention operates in a way 

Simiarto that of the compressors already known,only 
diferingin relation to the noveldetais? 
Whatis claimed asnewand desired to be secured by 

Letters Patentis: Ina compressorforoxygenorthelike,incombination, 
a cylinder;a piston slidable in said cylinder;a packing 
contactingsaidpiston and cylinderand made ofamate 
rial having the properties of nylon,Said packing being 
free of lubricant;means cooperating with said packing 
forcoolingthesame,said piston havingapair ofportions 
Fespectivelyprovided with concave-convexfacesandsaid 
packinghavinga disc-shaped centralportion gripped be 
tween said faces;andadjusting means cooperatingwith 
said piston portionsforadjustingthe latterwith respect 
toeachotherto deform Said packingsoastoadjust the 
circumference thereof which engagessaid cylinder? 

References Citedin thefle ofthispatent 
UNITED STATESPATENTS 

2.388,520 Powe???????????????? Nov.6,1945 
2.597.976 Cousins?????????????? May27,1952 
2.647.774 Newberry------------- Aug?4,1953 
,2757994 Snyder???????--------- Aug,7,1956 


