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The Commissioner of Patents
and Trademarks

Has receiyed an application for a patent

for a new and useful invention. The title
and desciption of the invention are en-
closed. The requirements of law have
been complied with, and it has been de-
termined that a patent on the invention
shall be granted under the law.

Therefore, this

United States Patent

Grunts to the person or persons having
title to this patent the right to exclude
others from making, using or selling the
invention throughout the United States
of America for the term of seventeen
years from the date of this patent, sub-
ject to the payment of maintenance fees
as provided by law.
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L!'BR]CATING OII .{DDITI!.E .1.ND 14ET[{OD
AND APPAII,{TUS FOR MA T\G SAMX

The pt6ar inveltioa.elats to a disEFion of poly- j
rer.aJluoro€Lhrlene (PTFEI n powdered rcm, n a
coEmercial dineral oi]. Soch dis?€ßioß de Etu a!
Ilb.ierilg oil additiv6. The inveDrion .l$ .ela6 !o a
@e6od of proouqrg such a dispedrod

BACKCROLTND OF THE i|rVEYTIOI.

Mdy typ€s of disp€Bions ol PTFE i! oil üe corL
o*iatly availabte. PTFE hs d *c'edely low ceiti,
cial oi incdon, od rhis prope!ry mskes ir u*iul a e
additive for lBb.icartng oils, e.s. ergbe oi1 o. trhsm- 15
siotr oil- Additives containidg PTFE üe als helDtut in
.educirg wq itr nachine güides, itusds or siqie
appti@tios i! which paru subjeci ro i.ioio! üe er-
posed to bi8! Loads.

One probted wirh PTFE disEßlons is thar PI|FE 20
diso is no!-ddh$ive. tn dDperroß oi rFE .n o i, d
elesdostatic chege develops o! rne PTFS padicles.
od this chage cäüss a rcpülsiotr yis-a-v]s the oetal
surhce ro be lub.icaEd-

It also ß üou !n4,de wenug eoaoq ota prFE :5

disp6io! q be nproved by lhe additlon oi wruns
ag@.s llowever, €tionic dispelTa6 @dily r6utt u
coagülariotr of P'rFE d6peßoß 6p€trity o|speßroß

A6rdirgly, rhe PTFE panlcie of convertionat oits 
'"

aearEd wirh STFE dispersions &e noi disrriblted ovei
the süfac to b€ lub.iered in the desiled, tDe, 6ln-

STI'MMARY OF THE INYENIIoN ]5

Tle objecl of tbe pres€trt invelno! is ro provrde a
nctho<l of p.oducing a PTFE dispeNon ß on winch
elhlrrits tlE.lßired nh lotuatiof, on nea]lic surfacs.

In &cordüce krh De pregt ijvsfion. 1 "onrotuc o'ffiT 
i1'- rFuchs aseD! oruern,e Äsenr r

rued Mtn a üspsro. oi PTFE D Merd. ori a u
daslzft agetrt, ud rhe dispeEion r! subj*led to a hsr
tretideEt which €Bes a pe.mus! airacbEeri of the
dDstaEc dgst 'o r!e prict$oi PTFE. Thedis@hron a5
r pas.d li'rough d now @mur ü whic- .t ( ibr 

'

flow€d thrcugh a sh@k zde ai a i]dimum teftD€ra_
ue. do ro r-be d@dsitio! edEarue of rhe ard-
static agqt Tha rhe düture is rlowed tlrough ole or

.nore tmpering zones in rhe flow coldur, wirh Dro_ r.
g rs ive l t  Lower  r@F€üru6.  p re fe -ab t \ . . !e re  de
&o io rou tedpeütue zon€$ aite! ile shock zo!e.
ed tbe lst zoüe is ar a tdpeffüe of tO" to 60" C.
More pref@bly, üqe de rbiee zoD6 aii.r rhe snock
zone, ud the r@pqarü6 in the nßt ud sord zo,s 5r
üe abour :00" C. dd .20" C. r6p€uvei'. D6ü"blv.
tte.€ zou€ @ follow.d by a lbatddr zore in whic!
.he liquid flow through a PTFE rub€ oi a pTFE-1iled
tlbe ar dbi6t t6pearüe. Tle PTFE rub€ Drefee"
bb erteads Dro the flow coooun ro prevmr conucr oi a
the lEt€d dispersion wirb üesret<.cEo6 of ire flow
conduit iD tne area of relarivety low !erope.!!ue. The
PTFE ub€ @ay exredd as .e Ä! üe rißr remoerine
zone. ü rtue 'eopetuc z0!6 üe bed. for e,;D,e:
rbe  P1 'FE tube adr "nagmsty  u lac  n 'o .be i  d le  05
,ffiFcrirg ?one. ltus prevena *ertbe. onBcr ber*-n
tbe P'|FE pmcl6 In rhe hqu.d s.n {*t iurtuces
beiore it is poüed Ldro plaric colraineß.

2
T] le  *enhg 

"genr .  
wnch s  rconqucr \ . r \  ado l rve .

beoq6 pero&endy aitehed ro rhe pTFE Darticts
t-bro!g! rhis traiDer!, ud this caues rhe buiid-up of
static chüe6 on rhe panicLes ro be prevented or con-
sderably .educed. Tlis in rum enheces the rdhesionoi
ihe PIFE panicles !o 6eral surfac*. The PTFE panr
crs are D a reutral stale, ed this calM rhen to ennc
ro rbe €ü6,c me61 sur.ae. where rie! fom I 'hr;
E1E which reducs fricrion to a slealei eitdr than hs
b€r! pßible p.eviousiy.

The har üarmdr also diselve or separares the
asaroEecrs p!*r! '! ihe untfeared nütüe. This
Ea-k6 t! lo$rble for rhe PTFE !o tom a üin fltn over
rhe lubricated üetal surfac4.

BRIEF DESCRIFIION OF FIGI'RES OF
DRAVr'ING

The drawing is a cro$ secrion, panialtt, scheharc,
th.ough o appdaiN for c.rrying our rhe invenrior.

DET.{II-ED DESCRIPTION OF PREFERRED
EMBODIMENTS

.. { )u'kble aDprarus for cärqrng oul rhe ir\ enuon .
uutrareo D rhe drawg.

h lhe appqarus shown in tte drawjns. a ilow con,
dui! 1 eirends downwedlt tod a .6et;o1r 6. u! ra
fou sliors 2, 3, '1 ard 5, *p&ated from eacir o rer bv'^el@l insula.oß 8. fte rppetuo{ ,ecuon z ! .on
nered direcriy to the r*noi! or fuqlei 6. A rube 7 is
iNned in:o dre lower FDnio! ofthe corduir, provrong
u abarehdt srcdoD. The lube 7 nay be made oi.
PTFE. Ir al$ nay oe nade of aolne' ndrenal. .i:r b
Lined wrlb PTFE. STFE is preteüed for the mbe be-
cas ir sur$ lne elecrroDeulm- propen,* o. rhe dr-
perstotr. The tube 7 enpties into a ptdtic corrainer, nor

The four serions 2, 3. 4 and 5 are p.ovided widl
r€Ie6 ed teEperarüe conrols (!or show') fo! nde_
peldentiy iegllaiing ihe redperarüs of the fou. sec
tioß. Appdatu ol lhe rwe Nd in e ruders is surraore_

The individual serions 2. 3, 4 üd 5 of rhe flow con-
duir 1 cm have aDproximaiely equal lergths. @d rhe
overail ]€n4h @y be one meter o! üore. Th€ diane-
teß oftle low codduii 3nd rhe PTFE tube shouto De
selected s üar tle liqurd ac1!iev6 ihe tenpe.aru.e of
the .spetlve sectioß before flowile on ro üe rer!
sedoc- The dimerers of tle codui! dd rhe Noe
coDt.ot the flow rate of rbe tiquid. Fo! er@ptq üe
nremal diaüeter D of tle coodun nay be applox!
nately lqce ihe dieeler of lhe STFE be. and the
diämeter of the PTFE tube day be approxnaretr l0
dm. whft ihe flowfate; t-5 lilers per minüre.

Upper *ction 2 is a shock zone Z" which may have .
reEpemüe ol ,pproMrer! 180'C. fhe ne ,ecrior
3 is ibe lJsl tdperirg zone Zr which oay have a ten-
9eEtue T 1 of aplrorimalely 200" C. Secrion 4 fohs a
cennd rape.ing 2orc 22 which may have 3 reinp€la-
rue T: of ipprcwately t20' C. Tlre ow*r *cüon 5
providd tle last tedpe.ing zore Zr whichnay havae a
t@p€ratule Tr of approiioarely 40"-ij0. C.

Tle PTFE nrbe 7 is ilserted into rhe flow condur r
a.on below so thar i! fottr a seal wnh the imer qalt of
the low$r secoon 5 of rhe condun ud üe lowe! DoF'ron o i  'he dexFrG,ne- lat  ,suon 4 of  he con;u
PTFE tube ? is calibrared in suctr oanne. ihsr rt con-
rrols dre desi.ed ü.oughput of the dispersion.

T\e Drocösoirne In\enuon i .  carned our  b!  Dlacrng
d oEpeF.oa of  PTFE in n reru i  or t .  -onarnrnq a ron.
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ronrc wetnnS agen!! in the rdenoir 6 ar dbjenL L€m-
pe.atu.e, ro. exmple 20' C., ard eusilg ii to llow
rhrougb the flow conduir 1 The n;tu.e @ be sup-
plied i! barcies or conrinuouly. Ifdesired. lre llated
oil cm be r@ycled for nore tird one üsrDd!. I! lhe 5
ilow coldur! lhe leEperature js progr*ivety chdged
h 3 wns o, icmpemrue zoles, corsponding to rhe
d6ir.d hst üeatnent, followed by passilg rhrou$ he
lower Fonion of lhe tübe ? ar dbidr tmD.FtuiE.

The particls of tbe PTFE powde. üsed in lhe inve.- lO
uoD üould bea sba| a pssible. PreleEblJ. üe p!,.r-
cle sse of tle PTFE aggloherates is belwen 0.1 &d
1.0 dicroEeler T6ß qlln 

" scaüule etREon @c-o-
soD€ showed the panicle ste of a suilable nalerar !o
be 0.2 ro 0.j microderers. 15

The liquid conponem ol the dispeüion Eay be n,]
nueEi oil. convendorrl noto. oil or rrasmilsior o,l
Preie.ably !r is a pdafin-bed mineral oil wnb co!"g-

The non-ionic werilg ageDr additive @y be, fo. 20
e'4pie, nolylphelol polyglycol elher. which is avaif
äble f.oh üe im H@chsr ude! the lrade@e '.Arko-
pal". With lhis @rerial, the lruimum tapdalue n
the slocl zone is 280' C.

The proponiors of the PTFE üd üe wetring aeelr 25
day be setected with a vie* ro producing a flnisired
lubneriDC oil or an addinre u iüch cd be bjffdeo inro
a lubncarhe oil before se. The ddired DroDoßioß of
PIFE ee prefelably 0.05 to 2 pe.cent by weight baed
oD the weigh of the iubricating oi1. If e addirive s to
being dade, the proporrion will be hgher, io tzke Eto
a@ounr the üounr of dilutioD winch wil @cü *!Eü
the addidve is bleDded wilh oil. The proponiotr of wel,
lde agenr is, fo. ellmple. i0 !o 30 percenq bßed on the
wei_srü ofPTFE. 3s

EXAMPLE
. 4 suitable bbncatitrg oil addidve i! @@rdece wirh
the hvention tu b€ nade s follows:

Tetr pans by weieht ol a nineral oil is bldded *ith 4
0.5 pd. b\ werghr Arkopat. do 2 pß b\ we,sDr or
PTFE powder ß $red w,rh rre roirue uL a tomo-
e6@u p.sre is ohained. Ther t}e pale is agilared
silh 87.-< pans by weigh! minerat oit. Tbe liquü uq-
tore obrained in tbis way is then sub]ecEd to a n€t 45
lreathert b the ap!ara!6 described above, lsios rhe
redleraruq specified abov

The rBulring äddnive ha,v tld be ed by mixilg n
witb a soror oi1 in a ratio of 1 pan addlr've to 4 pans

5o
The ef€avenes of the üaldenr provided by rhe

!r6mt nvmüo! w4 conffmed b!,Esrs. speimeß ol
oelai coard with a lubriqdrg addirive prodBced ir
&cord4cc with the pr€g! inv{tiotr wse eldined
üld€r ar .l€r.on mrqoeope. when Fadi4.d witir 55
electro$, the elsirodc reflrction slowed !on*iu.D
cortous of the üet,l suleq ewd by rire PTFE file
on tle oetal su-face. ta eorher rdt. the eterron b€s,
of a s{fuing elecrron micrcsDe wss us.d, wbich
e6ed the eleBeDts located on the hetal su.fe to emil 60

a characlerisdc X{adiarior. The diagrans obaneo
showed a s€rion of ile eltire spednm i! rhe Nave-
lengt! region for fiuo.he. !,hich is & elemenr of
PTFE. lhereby eslablishing lhe preseDce of rrFE on

w6 resls usitrg the radioisorope Eerhod confimed
üe w@{educing aclio! of lhe lübricaritrg oit addirive
of the inventioq. fiqe w6 a redüctiotr of wed of 547.
on a tested piston ring slidine $.f&e rvo houc after
tne addirro! of the lub.icatins oil addirive of tne irven-

It will be understood thal th€ i.verrior ha b€en
dscnbed b, .ef.rence ro a prefded edbodine!,,
which ha! been us€d for purpos€s of iliüsrüdon only.
Clangs Dar-' be made in derails of coaslrucrion üd
coDlosirio!. and ir mode of operaton. witnout detalr
og iron lhe invelliotr, whose spe n denned in the

what n chimed isl
r. A Eethod lor produciig a dispeßio! of polyterra,

f l lo"erby lde in  o i l  *h ich coDpß forug a n, , -
ture compnsi.g poltaetrafluoro€ü,ylene powder dis
peßed iD oil which also conraiß a non-ioric wetting
agen! subjeütg tbe nixrure ro a shock hear riealn€n'
in which the oit is rdslered inro a zone h€aleo ar a
reEDeraiure above 200' C. u! !o rhe decomposnon
lehperarüe of the non{otric wenilg agen!. and rhe
slblecnlg rhe Eirrlre 1o one or qo.e ttulenlg rr@r,
dents ar progsivel!' lowei rmpeErures.

2. A merirod d *t lorth in claie 1i! which rhe no.,
ioDic w.ning agent is nonylpberol glycol eth€r do lne
md,iiuE leEp€rature is 280" C.

3. A method..cording to claim 2 in which therc a.r
two ro fou! repering rreÄihenls ad the renperaru.e
of tbe iasr remp€ling lreaiDml is 110'-60' C.

4. A bethod 4 et forth in claim 2 in wbich rher€ arc
three rdpe.ing rre3rhents, and tbe lopelatures of ihe
iempetug deatEetrts üe r€p@lvely .ppronna.ely
2@" C., 120' c. ud 40'-60' C.

5. A nethod 6 *t forlh i! dy one of claifls 1,4 in
Rhich the sue*ive hst tr@6@is ee c@ied out by
pdsing the nirtüe thfougl a llos onduir h€ted in
succdsive zoles ß the shock reament tdleraüre
dd the reeperine trearment lemp@rues

6. A deüm a ,er for.! in clam 5 o wluch lhe mu-
ture is flowed ihroügb a lehpeFrue zbardenr zole ar
abb.e.r eDperarue. ane rsviD! Lbe ler renpennc

ed the leepeEtue abarden! zone
coüPriss a tu-oe bavin8 m innei sudace oi polyterä-

7. A berhod 4 ei fonh in ctaiE 6 in wbich the eid
tube having @ imer suface oi pollaeddiuoroethyteqe
eftends inro at 16! a ponion of the last rdpenng zore
e rhar the bütüre is iD codracr wih pollreüafluoro-
etdylde wleD rr is subjecred ro ure last €Eperlng rreal

8. A Eeihod ecording Io cläir s u which lhe flow

9. A dispcßion prodwed by the Eethod of clsih 1


