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Edward C. Distler,Jenkintown,Pa.,assignor to Jennings 
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5 Claims,(Cl?18?14) 

This invention is a new and useful apparatus for eX?? 
trudingtubing of polytetrafiuoroethylene from a preform 
of this material. 

Theinventionwill befully understood fromthe follow 
ing description readin conjunction with the drawings,in 
which: , - 

Fig,1 isa frontview,with parts in Section,of one em 
bodiment of my invention; 
Fig,2 is a side view of the construction shown in 

Fig,1; - 

Fig.3 is a vertical section through the construction 
showninFig.2; 
Fig,4isatop view ofthe construction shownin Fig,1; 
Fig.5is a horizontal Sectionthrough the construction 

shown in Fig,1 on the plane indicated by 5?5; 
Fig,6is a verticalsection through a part of the con 

struction shown in Fig,1; 
Fig.7is a vertical section through an alternative form 

ofthe part of the construction shown in Fig.6; 
Fig,8is a cross-section throughthe construction Shown 

in Fig,7; and 
Fig,9is a vertical section through a preform of poly 

tetrafiuoroethylene of the type used in the practice of 
my invention. 
Referringto the drawingsin extruder1,2is a base Sup 

porting member in the form of a stress-relieved weld 
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ment having the upstanding portions 3,4 and 5 integral, 
with the horizontal fanges 6,7and 8,upon which the 
support 2is rested. The upstanding portions carry hori 
zontal shelves 9 and 10,The upstanding portions also 
carry horizontal shelves 11 and 12. The horizontal 
shelves9and10 respectively carry verticaltubular shafts 
13 and 14,which are in compression. 
The upperends of the tubular shafts13 and14 carry 
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the supporting member 15 consisting of the horizonta?? 
fioor16 and the upstandingfins17,18,19 and 20. The 
floor16inturnissecured to theflange21 constitutingthe 
lowerend of the cylinder22,which houses the hydraulic 
ram 23. Thelowerend ofram23isintegral with a rec 
tangularfange24,wihchinturnis Securedtorectangular 
fiange25 Therectangularflange25is Secured torectan 
gular fange 26through the two push-rods 27 and 28 of 
rectangular outline(Fig.5)defining the central opening 
29. The fange 26 carries ram 31 defining the coaxial 
bore 32 and terminating at its lower end in the conic 
surface33. Belowtheram31thereislocatedthe cylinder 
34consisting of the tubularsection35,terminatinginits 
upperendinthe horizontalfiange 36 which rests on the 
norizontalshelves 9 and 10,and terminating atits lower 
end in the removable die 37 which defines the coaxial 
orifice38. 
For the purpose of extruding preform of polytetra 

fuoroethylene through the orifice 38,the ram 31 may be 
advancedinto the cylinder34 by means of the hydraulic 
ram 23. The forcesintension created by the downward 
thrust of the ram 23 are taken up by the vertical shafts 
51and52. Theseareintension andareprovided attheir 
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2 
upper ends respectively with the nuts 53 and 54 bearing 
againsttheuppersurface ofthefioor 16and attheirlower 
ends with the nuts55 and 56 bearing against the lower 
Surfaces of the ShelveS 11 and 12. 
Forthe purpose ofextrudingtubing,f provide mandrel 

61 held iongitudinally in position within orifice 38 by 
mandrel holding rod 62. The mandrel holding rod 62 
is longitudinaly slidable in the bore 32 of ram 31. The 
upper end ofthe mandrel holding rod 62is provided with 
a bolt 63,the head 64of which rests upon the uppersur 
face of the transverse member 65 The shaft 66 of the 
bolt 63is freely turnable ina hole 67 bored in thetrans 
verse supporting member 65. In the position shown in 
Figs.1 and2,in whichthe mandrel61 is held withinthe 
orifice.38 by the mandrel holding rod 62,the transverse, 
supporting member 65 rests upon,and is carried by, 
the saddles 68 and 69which are welded to the sides of 
the verticaltubular Shafts13 and 14. In addition I pro 
vide the retraction cyinders 71 and72 secured at their 
upperends to studs 73 and 74,whichare anchored in the 
fioor16. Thepistons(notshown)inthe retractioncylin 
ders 71 and72 respectively actuate the pull rods 75and 
76,the lower ends of which are threaded into and im 
mobilizedwithrespect to,thetransverse supportingmem 
ber 65. In addition I provide in mandrel holding rod 62 
theseparablejoint81(Fig,6),Thisislocated below the 
lower end of theram 31 when in raised position,as in 
dicated in Fig,1,and preferably a Short distance above 
the upperedge of the flange 36,This separablejoint 81 
may be of the threaded type comprising neck 83(of re 
duced diameter)formed in rod 62 terminating at its 
upper end in Shoulder 84 Supported by mating shoulder 
85 of sleeve 86. Sleeve 86 is detachably secured by 
thread 87to thelowerend 88(ofreduced diameter)of 
the upper portion of mandrel holding rod 62. I may 
alternatively employ the quick demountablejoint shown 
in Figs.7and8,inwhichthesleeve99isintegralwith the 
upperend ofthe lowerportion ofrod 62andis proyided 
withtheinterruptedfemalethread101 coactingwithinter 
rupted thread 102formedin the lower end 103 of the 
upperportion of rod 62.As evident from Fig,8,the 
two mating elements of the quickly demountable joint 
maybe movedinto orout ofinterlockingengagement by 
rotating them relative to each other for only a fraction 
ofaturn, 1 

Inthe past,in the extrusion of preforms of polytetra 
fluoroethylene to make tubing,it has been the practice 
to start with a split preform,whichis forced transverSely 
overthe mandrel rod and thence down into the cylinder. 
The preform is then extruded in part by advancing the 
ram in the cylinder. Whenever this preform approaches 
exhaustion it has been found necesSary to retract the 
ram,removethe exhausted preform and introduce a fresh 
preforminthe same manner,ie,by startingwith a Split 
preform which is loaded in the Same manner. The ex 
haustedpreform may,ifdesired,bereintroduced as back 
ing for the new.preform and the ram again advanced in 
the cylinder In any event,the continuity is broken and 
formation ofthe tube must be started anew. - 

In accordance with the new method,however,I start 
withacylindricalpreform104(Fig.9)whose outertubu 
larsurface105is dimensioned snuglytofittheinnersur 
face ofthe cylinder34and whose central bore 106is di 
mensioned snuglyto ft the outer surface of the mandrel 
holdingrod 62. With the ramin the upperposition indi 
cated in Fig.1 the Separable joint 8 is broken and the 
upperpartofthe mandrelrod 62islifted up outoftheway 
by operation of the retraction cylinders 71 and 72. The 
first preform104isthen sippedinto position overthe up 
perend ofthelowerportion ofmandrel rod 62andthence 
down intothe cylinder34,whereuponthejoint81is again 



made up andthe ram 31 advanced downwardy from its 
aforesaid upper position by operation of cylinder 22. 
Duringinsertion of the firstpreform,the exposed bottom 
end of mandrel-61 may be momentarily sugported by 
handorbyasuitabletool.,Wihthe preforminplacein 
cyinder34and aboutthelowerportion ofmandreirod 
62,the engagement of its aforesaid surfaces with the 
cylinder and rod positons the preform forre-connection 
of the lowerportion of mandrel rod 62 with the upper 
portion thereofas lowered forsuchpurposebyoperation 
ofthecylinders 71,72. - ·??? 
The result of downward movement of ram 31 is the 

extrusion of a continuous length oftube,the dimensions 
of whose inner and outer diameters are determined by 
the inner surface of the orice38and the ouier surface 
of the mandrel 61. -,-,…, 

Whenthisfirstpreformapproachesexhaustiontheram 
31is againiftedupoutofthewaybyoperationofcyin 
der22to thepositionindicatedinFig,1,Folowingthis 
thejoint81is againbroken;the upperpartofthemandrel 
rod62islifted up outofthewayby operationofthe re 
traction cyinders71and72. Thelowerpart oftheman 
dre rod 62and the attached mandrel61 remain heldin position bytheir frictional engagement with the partially 
exhaustedpreforminthe cyinder34and bythe extruded 
tubing betweenthe mandreland die38,Anew preform 
104,preferably having upperand lowerconic surfaces as 
ilustratedin Fig,9,is then sippedin positionoverthe 
upperend ofthelowersection ofthemandrelrod62and 
down into the cyinder The lower conic surface 108 of 
the new preform will snugly engage the upper conic sur 
face107of the partly exhausted preform remainingin 
thelowerendofthecyinder34. Thecyinders71and72 
are then operated to move the upper Section of mandrel 
rod 62 downwardy for re-connection to the lower sec 
tion ofthemandrelrodasabovedescribed Theram31 is again advancedintopositionengagingthe uppersurface 
of thenew preform,whereupontheoperationisresumed. 
The aforesaid sequence of operations may be repeated 
with additional.new preforms and foreach re-charging 
that portion of the tube newly produced.is continuous 
with the portion produced before recharging, 

Iclaim: 
1. Apparatus suited for extruding tubing of polytetra 

fuoroethylene comprising a cylinder,a coaxial orifice at 
oneend ofsaid cylinder,a mandrelinsaid orifice,a man 
drel rod holding Said mandrel within said orifice,a ram 
fitting Said cylinder surrounding Said mandrel rod and 
sidable with respect thereto,meansmovingsaidram rec 
tilineallyinto and out of Said cyinder,a separable joint 
in Said mandrel rod,and dispoSed foraccessinthe space 
between said ram and Said cylinder when the ram is 
moved out of and away from said cylinder,and means 
movingthe upperpart ofsaid mandrel rodabovesaid Sep 
arablejointawayfromthelowerpartofsaid mandrel rod 
below said separablejointto permit a circumferentialy 
continuous tubularpreform to be sipped ontothelower 
part of the mandrel rod and into said cyinder. 

2,Apparatus accordingto claim 1 in which the said 
separable joint is of the quick demountabletype and 
comprises two mating elements respectively carried by 
said upper and lower parts of the mandrel rod and mov 
able into and out ofinterlockingengagement byrelative 
rotation of less than oneturn, 

3. Apparatus suited forextrudingtubing ofpolytetra 
fiuoroethylene comprisinga cyinder,a coaxialorifice at 
one end of said cylinder,an.extrusion ram fitting said 
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cyinder,a hydraulicramin line with said extrusion ram, 
a Split connecting rod operatively.connecting said hy 
draulic ram with Said extrusion ram to move it into and 
out of said cylinder,a transverse member longitudinaly 
slidable in the space between the parts of said split con 
necting rod,a mandrelin said orifice,a mandrel rod an 
chored atits upperendinsaid transverse memberextend 
ing through Said extrusion ram andanchored atits lower 
end to Said mandrel to hold said mandrel within said 
orifice a separablejointin said mandrelrod and disposed 
for accessin the space between said extrusion ram and 
Said cylinder whenthe extrusionram ismoved out ofand 
awayfromthe cylinder,and means movingsaidtransverse 
member and the upper part of Said mandrel rod away 
from Said cyinder to permit a circumferentially-con 
tinuoustubular preform to be slipped onto the lower part 
of the mandrel rod and into said cylinder. 

4. Apparatus according to claim 3 in which the said 
separable joint is of the quick demountable type and 
comprises two mating elements respectively carried by 
Said upper and lowerparts of the mandrel rod and mov 
able into and out ofinterlockingengagement byrelative 
rotation of less than oneturn. - 

5. Apparatus suited for extrusion of tubing frompre 
forms of Synthetic resin comprising structure having a 
cylindrical cavity of diameter atits chargingend fitting 
the externaldiameter ofsaidpreforms,saidcavity having 
atits extrusion end an orifice of diameter corresponding 
with the external diameter ofsaidtubing,a mandrelcon 
centric with Said orifice and of diameter corresponding 
with theinternaldiameter of the tubing,afirstsection of 
rod attached at one end to said mandrel and havingits 
freeendextendingthroughsaid cavity,said section ofrod 
being of diameter Smaller than said mandrel and fitting 
the internal bore of the preforms,a reciprocating ram 
havinganexternaldiameterfitting Said cyindrical cavity 
and having a concentric bore ofinternal diameterfitting 
Said mandrel rod,said reciprocating ram at one endof 
its stroke clearing the chargingend of said cavity and 
said free end of said first section of rod by a distance 
at least equal to the length of the individual preforms,a 
Second Section of rod extending through said bore of the 
ramwithafreeendadjacent thefreeend ofsaidfirstsec 
tion of rod,a separablejoint for detachably connecting 
Saidfree ends ofsaid rod sections,saidjoint beingacces 
sible to decouple said rod sections when the ram is at 
Said limit ofits stroke and of cross-section notexceeding 
the internal bore of the ram,structure attached to the 
other end of said second section of rod and efective 
whenthe rod sections arecoupled by saidjoint to hold saidmandrelstationary duringreciprocationoftheramto 
and from Said end of its stroke into and out of said 
cyindrical cavity,and means operative when Said rod 
sections are decoupled by saidseparablejointto moye 
saidstructureto aposition forwhichthefreeendsofsaid 
rodsections arespacedbyadistanceatleastequaltothe 
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1ength ofthe individualpreforms. 
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