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ENCAPSULATED ELASTOVERI C RELI EF VALVE TECHNI CAL FI ELD OF THE | NVENTI ON The
invention relates to a pressure relief valve. Mdrre particularly, the
invention relates to a pressure relief valve for use in a seal ed

| ubricating s associated with roller cone drill hj her
types of encl&@%ﬁﬁéggtens whi ch are subject to variationsit?éﬁhggﬁh%?

BACKGROUND OF THE | NVENTI ON 10 Roller cone drill bits used to
drill oil and gas wells often have a sealed lubricating system Such dril
bits generally incorporate a conpensating nechanismto l[imt any pressure
differential between lubricant sealed within the drill bit and well bore
fluid adjacent to the drill bit. 15 A comon device is a flexible

di aphragm separating the two fluids. The di aphragmresponds to downhol e
conditions to maintain balanced pressure across the faces of fluid seals
associated with the Ilubricating system Fl exi bl e di aphragns al so
typically conpensate for volumetric changes 20 of | ubricant which may
occur in the formof |eakage or through thermal expansion and contraction.

Under certain conditiop g Pﬁﬁﬁ?A tIﬁéQ@ h?E ﬁﬁﬂlﬁfgﬁﬁ* dgvol unetric design

limts of the associate I Ng sys em and generate an undesirable

high pressure wthin the 25 Iubrlcatlng system Damage to the fluid
seal s | ocat edEcanRERY CRIELD DPF AGECIRVERT bore fluid and escape of
| ubricant fromtne gbri kely to occur if 2 such high

pressure is not satiGfactBYerliqrentetpins r'éPeéseRFeﬁﬁr‘&ﬁ ofRL k% eHpt¥€ewi t h
various styles @irdephanié@larly, the invention relates to a pressure

relief valve for use in a sealed lubricating system

5 associated with roller cone drill bits and other types of
enclosed systems which are subject to variations in
pressure.

BACKGROUND OF THE INVENTION
10 Roller cone drill bits used to drill oil and gas wells

often have a sealed lubricating system. Such drill bits
generally incorporate a compensating mechanism to limit any
pressure differential between lubricant sealed within the
drill bit and well bore fluid adjacent to the drill bit.
15 A common device is a flexible diaphragm separating the two
fluids. The diaphragm responds to downhole conditions to
maintain balanced pressure across the faces of fluid seals
associated with the lubricating system. Flexible
diaphragms also typically compensate for volumetric changes
20 of lubricant which may occur in the form of leakage or
through thermal expansion and contraction. Under certain
conditions, 1lubricant expansion may exceed volumetric
design limits of the associated lubricating system and
generate an undesirable high pressure within the
25 lubricating system. Damage to the fluid seals located to
prevent the ingress of well bore fluid and escape of

lubricant from the lubricating system is likely to occur if



and/ or el astoneric plunger type relief valves had limted 5 success.
Several drill bit manufacturers currently supply variations of two
acceptabl e relief valve designs for achieving pressure relief. One system
i ncorporates a disc spring which applies an axial sealing force to the

peri phery of the diaphragm At sone sel ected pressure 10 differential,
the spring foVB& 4% vercome to relieve pressure in a manne®CIUSPHWFSY: o g
pop-off type relief valve. The second system erbodies a slit. or puncture
of some formwithin the conpensating di aphragmitself. Excess pressure is
vented through the slit or puncture as it 15 def ornms when subjected to

a sel ected presgene dibhergpbiahre This thdte fatSkghefbinyyf Upsitan as a
one-way or tmo-ggéarellef val ve dependi ng upon sel ected design. U S. Patent

3,847,234 enti " Pf8ssure Relief Device for Drill Bit Lubrication System
teaches the use of mrsepeistettspv®ywlth variehs estylesipbf agetharaihl

associ ated seatl ents. threadahly retained_in_a_special_ ve
passage forned%%ﬁpgﬁegg??Eg%ﬁﬁ%ﬁvgﬁqagefH%i%ﬁvﬁﬁ?ﬂ ggTves RS fﬁ@%tég
accordance wit lsuteeshi ngEwsraflhdrpiléskit nawvefadtorerdi sadvent hgesumy
probl ens associ.at. ] VLOUS rel 1+ef LS A r r
cone drill bit§%ﬁ335¥%%£nQ&ﬁbg?gnfggﬁﬁéupggu?%ggﬁgngfgﬁ?%a?%ﬁ&aéﬁe?%ggl of
the present in@EhLPBINg Pressprevirgéiaf3o One syshimmdacosgosates cdrdidced

pressure reliefspyahye ﬁﬁ§€lﬁrb|éb&ﬂité§ annel gl OIerida e feBkcHSeyr iRy i1y
in sealed bearing roller cone drill bits. The present 1 nvention is also
suitabl e for nERYIBLREY FmErei i2RBATRAt | difs ARG SHEBEIPe RT SR S

may causep pr obldgfEeweh i £DNT afenagpOing@d forceandl ObvEPESRS| @8 OfeRGAEANI Cal

type relief Vag&%%Sure %Jl a manner similar to a pop-off type relief
valve. The second system embodies a slit or puncture of
some form within the compensating diaphragm itself. Excess
pressure 1is vented through the slit or puncture as it

15 deforms when subjected to a selected pressure differential.
This type of system may function as a one-way or two-way
relief valve depending upon selected design. U.S. Patent
3,847,234 entitled Pressure Relief Device for Drill Bit
Lubrication System teaches the use of a separate two-way

20 relief diaphragm, and associated seating components,
threadably retained in a special vent passage formed in the
bit.

SUMMARY OF THE INVENTION
25 In accordance with teachings of the present invention,

disadvantages and problems associated with previous
pressure relief mechanisms for roller cone drill bits have
‘been substantially reduced or eliminated.
One goal of the present invention is to provide a
30 standardized self-contained pressure relief valve assembly
with an elastomeric core for use primarily in sealed
bearing roller cone drill bits. The present invention is
alsoc suitable for many other commercial applications where
harsh environments may cause problems wifth contamination

35 and/or corrosion of mechanical type relief valves.



The present invention herein provides superior pressure
both fit and function as conpared to prior art relief

relief neans in
val ves. An

el astonmeric elenent incorporating teachings of the present invention is
maintained in a fixed position, thereby elimnating distorting

fl exural | nposed on previous slit/puncture Cﬂ' hragns a
t hey dynan1cdﬁ% cygTe to conpensate for volunetric changesgl h@ﬁ%?%%ant.
Roller cone drill bits used for drillind oil and gas wells 10 typi cal
have a sealed lubricating systemwhich is filled with a selected

| ubricating fluid. During downhole drilling, fluctuations in

tenperature may cauddel argesenfingdsventioni dhprebsurprovides tsupegred
| ubricating Sygh@subl P4PRstIRanBCEAA56En % & Nala GRREASA! 80 LK rga%dﬁ

relieved, one or nore seals may be danmaged e present

I nventi o
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that are typically associated wth product 20
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the option of providing a pressure re

|ncorporat

ng teac i ngs

30 o¥0t he pr@deally asie isoseirhed labrizatigly svsseurehiehiks fiddgds
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devel opments and imrovenents to the invention can be in

corporated in an

to

econom cal and Wﬂt Heftdiatigns  in pieRpREARITey MY aCpRER s & dfel i ef
val ve incorpor aHaiges in fluid pressure within the sealed lubricating

system. If pressure increases are not compensated for or

15 relieved, one or more seals may be damaged.

The present invention may be easily designed into new

20

25

30

35

products or incorporated into existing products without
redesign, changes to tooling, manufacturing processes or
inventory that are typically associated with product
upgrades.

By virtue of its small size and standard method of
incorporation intoc a sealed lubricating system associated
with drill bits or any other type of enclosed fluid system
requiring a pressure relief mechanism, subsequent
improvements and enhancements may be affected with minimal
development costs and with a significant reduction in the
time required to get the improvement to the market. Nearly
universal interchangeability affords the option of
providing a pressure relief valve incorporating teachings
of the present invention in a variety of pressure relief
ranges to meet specific customer and application
requirements.

Future developments and improvements to the invention
can be incorporated in an economical and expedient manner.
Functionality of a pressure relief valve incorporating



4 teachings of the present invention is generally independent of the other

conponents of the associated drill bit. Inprovenents to conventi onal
products nay often require a redesign and retooling of several interrelated
5 conponents that provide the pressure relief mechanism Design change

i ssues are fgd gaqggompounded when normal Iy several fam |i @3rRfsesosse
proportionally sized parts are required to service the full range of
products. Hundréds of parts may typicaldy be affected. 10 A
pressure relief valve incorporating teachings of the present invention
effectively provides a conpetitive edge by offering practical choices when
a specific appFer@tings af cthe dyresRet nBteitdrnals cganeralilyi drdgrerdetavi ng a
pressure reliebtfend Witherl 2oRBbEMEESRItAE QYsokidtki REBAWINGStA nore

conpl ete understanding of the present invention and its advantage? will be
apparent from the dETRRIVEREREScr FBt i BARYEREPRAH ¢ BEPHHEES or™ay ¢ ROTFRP
acconpanyi ng 2fequirelrawregesign vid heetddlifg bfi sevetabetintecrdlavedg

P! e Fohb Rl EROE bBRT B, MR B GO R BRE R o 2
accordance wi theskgehthaygyeofistshespaesefitrtheentinpoumdedt wle@5normaller ei n;
oo, o TR ey PRSI RS ALY SR Atk SBgERRELY, 1 o0
3 is a schematte seevien) the faddi sangakef Booductsyendparrgdal efigeartes 3-3
of FI GURE 2 mﬁﬁgyt{ybfégﬂr§fbgaggge&EEAJS first, closed position;
10 A pressure relief valve incorporating teachings of the
present invention effectively provides a competitive edge
by offering practical choices when a specific application
dictates the need for a sealed fluid system having a
pressure relief feature. '
15
BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the present invention

and its advantages will be apparent from the detailed
description taken in conjunction with the accompanying
20 drawings in which:

FIGURE 1 is a schematic drawing partially in section
with portions broken away taken through one arm of a roller
cone drill bit having a relief valve that is constructed in
accordance with teachings of the present invention mounted

25 therein; '

FIGURE 2 is an enlarged, schematic drawing in section
taken generally along lines 2-2 of FIGURE 1 illustrating
the relief valve in more detail;

FIGURE 3 1is a schematic drawing in section taken

30 generally along lines 3-3 of FIGURE 2 with the relief wvalve
in its first, closed position;

FIGURE 4 is a schematic drawing in section showing a
view similar to FIGURE 2, with the relief valve in its
second, open position;



FIGURE 4 is a schematic drawng in section showing a viewsimlar to FI GURE
2, with the relief valve in its second, open position; 5 FIGURE 5is a
schematic drawing in section taken generally along lines 5-5 of FIGURE 4
with the relief valve in a second open position; and FIGURE 6 is a

schemati c dr ayohgsidy €l evation with 5 portions broken a%i‘/ujsﬁé/@r ating
an exanpl e of an encl osed chanber or sealed fluid systemhaving a reli ef

val ve incorporating teachings of the pr&sent invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON 10 The preferred enbodi nents of the
present invention and its advantages are best understood by referring to

FI GURES 1 through 6¥BFURBe Sdris Agsaliedediie |drewingf eirnsecEharadiades are

used for like gaﬁafanry alibnyi E¥fes BLSURE émddw%t LaLRStRe PRI va1Q8S
sectional view,of one enbodi nent of roller cone rock bit

i ndi cat ed geneﬂ&lPys%$°ﬂ§)°penR@PFéF1€%nea?%ck b|t 10 includes a pressure

conpensat ed Iubrlpagmmm 6 ﬁxst@nbchaﬁatﬂg draﬁlﬁ@caﬁs@L@b@dlaha$hQﬂErlC
relief vgg ve accordin he tea

G e present inyention. In a
Compl et o 1 of | BPESPRS SxRKR vk MR MR A GEABPLE |9F AT GCHORE ¢ b
each arm havi nghambende:pnenelemledl ulfrlud:at | sy teyst Raving tshereksefctvadeecutt er

cone nounted o te | er L oC Lt 10, only
partially shomﬁn%ﬁgﬁéff@g?t pre gbﬁgf 1IB?]%Ipd:aeess‘m Bt §8§y havi ng a

t hreaded 25 body portion 12 for connecting roller cone rock bit 10 to
the lover end efrarfiis |deinyipidofinek $RENvENYI | € cone assembly 16 is
rot at abl y noun roma support arm 14.
Rol | er c%’ne assenbl Jha prefesred remhodipenbni @flthe present invention and

its advantages are best understood by referring to
FIGURES 1 through 6 of the drawings wherein like reference
characters are used for like parts in all views.
FIGURE 1 illustrates a partial cross sectional view of
15 one embodiment of a roller cone rock bit indicated
generally at 10. Roller cone rock bit 10 includes a
pressure compensated 1lubricating system having an
encapsulated elastomeric relief wvalve according to the
teachings of the present invention. In a completed roller
20 cone rock bit there are generally three arms with each arm
having an independent lubricating system for the respective
cutter cone mounted on the associated spindle.
Roller cone rock bit 10, only partially shown in
FIGURE 1, preferably includes a bit body having a threaded
25 body portion 12 for connecting roller cone rock bit 10 to
the lower end of a drill string (not shown). A roller cone
assembly 16 is rotatably mounted on a spindle 15 which
extends from a support arm 14.
Roller cone assembly 16 is a generally conically
30 shaped structure having a plurality of cutting elements
generally indicated by the reference character 24 provided
on its outer periphery. As well known in the drilling art,
rotation of roller cone rock bit 10 forms a well bore (not
shown)as cutting elements 24 engage the wall and bottom of
35 a well bore.



30 shaped structure having a plurality of cutting elenents generally
i ndi cated by the reference character 24 provided on its outer periphery. As

well known in the drilling art, rotation of roller cone rock bit 10 fornms a
wel | bore (not shomn)as cutting elenments 24 engage the wall and bottom of
35 a well yae 6 Roller cone assenbly 16 has an integ é*ﬂ,
cylindrical caV|ty i; shaped to be rotatably supported on spindle 9&E§$9

shown in FIGURE 1, internal cavity 17 adcommpdates a thrust button 22 for
t hrust bearing engagenent with spindle 5 15, and accommopdates a
plurality of ball bearings 18 and bushing 20 set into internal cavity 17
for rotational bearﬁﬁ@iéﬁgéGEWE@ﬁaﬁmPﬂYsgﬁn@Eé B ipdlgrealcsydindsamply 16

is retained on sgéiey el Brapebakb B@akbﬂgﬁ B: ﬁ.&gﬁ&%& Rmowghinaibahk,
passageway 50 in JEFQ éﬁ%ﬁ 15. Once ?n%%rt , ball beE?Pngs 18

prevent the dls%%gﬁﬁgﬂkn% 0F193$$e3'cbﬁéeéﬁé%nﬁﬁylﬁ% t/oRrsprmofatas apy)
passageway 50 ishiusisbguest |22 Qk@seﬂrﬁtﬁlbé&rbﬂbleﬁ@&&bﬁﬁhﬂImﬂthlSpihaﬁd in

I A Lub t ity 70 t f_15 |1
Cone. rock®bit 100" i Sabr ST P aBoe ROt TaPty DAL DEREIPERNT® oDty 70
houses a | ubr| caushireseOoiseti nihicait édtegeankr gabbytyatl7 78or rokabionaht
reservoir q&%B%J&F%ng §8H8§§|| t&X%%ﬂQﬁ]CQS | ubricant canister 74

ri‘can

di sposed mnthln Cant “¢ani ster 74 20 i ncl udes
a closed end 76 deﬁ|Hﬂh%$ra@0@ﬁch§§eublmbl$cxﬂnraﬁamﬂﬁﬂ’0h8SPlnGﬂ§sé§ kvd 52

has a | ubri Cantb&pf%éal%%sdll%pqagg @&rgﬁfbu ghl e ﬁ&qn.oiolafs%aaeg?g?f shubgi cant

cani ster 74 includes a flanged sh ou support | exi resilient
di aphr aghP84 t hER1RHS oss IQRF?(%ﬂﬁeqﬁﬁﬁrsﬁéﬁl7beaQSngs 12 pHpVEBtcBhers

di aphragm 84 anghi sedgdifRmet @4t @61282NE6Ke assembly 16 from spindle 15.
Ball passageway 50 is subsequently closed with a ball plug

52 that is fixed in place.
A lubricant cavity 70, open to the outside surface of
15 roller cone rock bit 10, is provided on cone support arm
14. Lubricant cavity 70 houses a lubricant reservoir
indicated generally at 72. Lubricant reservoir 72
comprises a generally cylindrical lubricant canister 74
disposed within lubricant cavity 70. Lubricant canister 74
20 includes a closed end 76 defining an enclosed lubricant
chamber 78. Closed end 52 has a lubricant opening 80
disposed therein. The opposite end of lubricant canister
74 includes a flanged shoulder 82 supporting a flexible
resilient diaphragm 84 that encloses lubricant canister 74.
25 A cap 86 covers diaphragm 84 and defines an outer chamber
88 facing diaphragm 84 to provide a volume into which
diaphragm 84 can expand. Cap 86, diaphragm 84 and
lubricant canister 74 are retained within lubricant cavity
70 by a snap ring 90. Cap 86 also includes an opening 36
30 for placing the outer face of diaphragm 84 in fluid
communication with external well bore fluids surrounding
roller cone rock bit 10. Lubricant chamber 78 between
diaphragm 84 and lubricant canister 74 can be filled with
a suitable lubricant to provide a source of lubrication for



88 facing diaphragm 84 to provide a volune into which diaphragm 84 can

expand. Cap 86, diaphragm 84 and lubricant canister 74 are retained
within lubricant cavity 70 by a snap ring 90. Cap 86 al so includes an
opening 36 30 for placing the outer face of diaphragm 84 in fluid

conmuni cati o ' ternal well bore fluids surrounding r rock
bit 10. LuBV&%%%%ﬁéhanber 78 between di aphragm 84 and Iug#¢§g%§8§§%iSter
74 can be filled with a suitable lubricant to provide a source of

| ubrication for bal | bearings 18, bushing 20 and thrust button 22, in
roller cone rock bit 10. A lubricant passageway 26 is drilled through arm
14 to pl ace | ubaildartescsivigsy ¥ i hushingl ¢6mand cthiust wWwiektanl 225 1in
passageway 50. [ Rass 26 is drilled froman end of | ubricant
cavity 70 geneFE# §£a§?§%ent tggﬁﬁgﬁrcant opening 80 in |ubricant canister
74. Ball passagewayA5bubniqansr Ppssagensy @6nﬁﬁn@%ﬁiﬁﬂgntBé@VﬁkuﬁqWUBﬂiE&nt
passageway 26 gﬁq baj by.bearitngaviBy Hoshi nen2Q atmihLgstidntdian 321110
The pressure o tﬁe external fluids outside roller. cone.rp Lﬁ 10 is
transmitthed t oPRREAJYHAY Cfht LHOFLERAPE PRSIAFAAYeL 0745 fF iT&PhPRgm 84.

The flexing of cdigaphr Agvi%hnticakatps70 hgeddtrlilganidjatent presaubrd cgater al | y

equal to the pressyre qf the _external fluids 15 ide _.r r cpcone
rock bit 10. °p?ﬁP§gp%85§Hréu£F§°F? nSARE? %rt%?bud&%ﬁ%ﬁﬁ?%ﬁ%ﬁ%bégsgggemay
26 and bal | passaghren\prnidis ebmstrtrmtionskatwedh dmbricart pagsAIEwsdy of

o 1o 4 0afd O B G i b 28 L

roll er cone as nd-around bearings and thrust
button 22 El ast onBhec presisud? slfschy evtrznadel Biddso e tedder italdefr om

entering into rQhleer r500€ ARSerd! ¥ 516+ 2asRAUSIAII BT St UnGpbitad @i liure
lubricant canister 74 through diaphragm 84. The flexing of
diaphragm 84 maintains the lubricant at a pressure
generally equal to the pressure of the external fluids
15 outside roller cone rock bit 10. This pressure is
transmitted through 1lubricant passageway 26 and ball
passageway 50.
An elastomeric seal 37 encircles a portion of spindle
15 within roller cone assembly 16 to retain the lubricant
20 in roller cone assembly 16 and around bushing 20, ball
bearings 18, and thrust button 22. Elastomeric seal 37
also prevents deleterious materials from entering into
roller cone assembly 16 and causing premature bit failure
by damaging bushing 20, ball bearings 18 and/or thrust
25 button 22.
Diaphragm 84 is provided in an effort to prevent the
imposition of high differentials across elastomeric seal
37. Sometimes excessive differential pressure is
inadvertently imposed across roller cone rock bit 10. That
30 is, the pressure within the lubricating system becomes
substantially higher than the pressure of the mud and other
drilling fluids. For example, lubricant expansion may
exceed volumetric design 1limits of diaphragm 84 and
generate an undesirable high pressure within the
35 lubricating system. Damage to the fluid seals located to



by damagi ng bushi ng 20, ball bearings 18 and/or thrust 25 button 22.
D aphragm 84 is provided in an effort to prevent the inposition of high

differentials across el astoneric seal 37. Sonetimes excessive
differential pressure is inadvertently inposed across roller cone rock
bit 10. That .S, the pressure within the Iubricatiqqgﬁx? econes
substantially |dﬁér than the pressure of the nud and ot her ' ??ﬁ%

fl ui.ds. For exanple, |lubricant exparksion may. exceed volunetric design
limts of diaphragm 84 and generate an undesirable high pressure
within the 35 | ubricating system Damage to the fluid seals |ocated

to 8 prevenPrevient nghessinsgress| |ohorell| areanflestapidofesaame caht from

the lubricatingusysd£{P icsoni #& nubelesﬁﬁg Isfys%eﬁhlﬁlﬂihcdqwe%us@cus opt
satisfactorily vented, or rel eased. rder |ntrod

| ubri cant |ntéuFBIIE%ngnR¥%i§§§ﬁbI9516n°§ f???liﬁﬁSEQ §8“E§ enﬂE

t hrough a portireneg@éed€one support arm 14 intersecting Iubrlcant passageway
26. The quter end of pas e r ef erabl threa ed t receive a

| ubricanf fitting (1t §§83nwg¥ £RF¥?? ﬁﬁgriéa PEBr i sy 5§08
associ at ed w t hssempor tl@rmﬂﬂ]apdssa@éweay B exassdsiihrob@hwat horhkomesi r ed
quantity of | i t a cone
assenbly 16 mn?% ﬁ%grlcgé%gg % PQ %E?%%d%ﬁh'%ﬂl' no%ggko%%fggbgﬁg¥

val ve 40 may b@&6i nsBra edtent gnqba@%mﬁ@;ge@&y é§ J.LS Pref@@@llweéhrﬁéd%‘éal
passageway 38 agd.-prengnt Eﬁ?PJBEHr?@tfl i e?s WaGE Qﬁ&&ﬁgeﬂéﬁy f§§l§ﬁ€m the

exterior of roller cone dri ure relief val ve 40,
const ruded i nlBEEFRN CY¥SHPRhasRRIRATRGS Wiftht FEPPPES &l i1y 8RE; Sﬁllﬁﬁy be

cone assembly 16 with the desired quantity of lubricant.
After filling the lubricant system and roller cone assembly
16 with lubricant, either a threaded plug (not shown) or a
relief valve 40 may be inserted into passageway 38, as
15 desired, to seal passageway 38 and prevent communication
between passageway 38 and the exterior of roller cone drill
bit 10.
Pressure relief valve 40, which is constructed in
accordance with teachings of the present invention, may be
20 inserted into passageway 38. Although FIGURE 1 shows a
threaded pressure relief wvalve 40 being inserted into
threaded passageway 38, the connection between pressure
relief valve 40 and roller cone rock bit 10 can be
accomplished using any type of mechanical connection or
25 fastening technique. In another embodiment, pressure
relief valve 40 may be formed as an integral component of
roller cone rock bit 10.
Although the embodiment shown in FIGURE 1 shows
pressure relief valve 40 within fill passageway 38, relief
30 valve 40 may be located anywhere within support arm 14,
provided communication between the sealed lubricant system
and the well bore is allowed. The details of construction
of relief valve 40 are more clearly shown in FIGURES 2, 3,
4 and S.



20 I nserted into passageway 38. Although FIGURE 1 shows a threaded
pressure relief valve 40 being inserted into threaded passageway 38, the
connection between pressure relief valve 40 and roller cone rock bit 10 can
be acconplished using any type of nmechanical connection or fast eni ng

t echni que. npt her enbodi nent, pressure relief valve qﬁﬁy
formed as an PL 3%?%% conponent of roller cone rock 'bit 10. é? ou %Sthe
enbodi ment shown'in FIGURE 1 shows pres®ure reli-ef valve 40 within f||
passageway 38, relief 30 valve 40 may be | ocated anywhere within

support arm 14, provided conmuni cation between the seal ed |ubricant system
and the well bore i 9rsl | emeedimgnt defaithe obresest r usention rin¢kidas| ve

40 are more cl eahljerShane i4h E:&‘EHRE? éas%omérg@%aﬁﬂre meﬂb@ezxﬁ”@%’& et of

the present invention includes relief valve an elastoneric val ve

menber 42 that Prefsrapty amifedoiate and enapBselrtas Wikhan i YalYe P ve

body 44. El ast ogeri g143taerRNRENvd ndrbeaeder 84 | gerethlngr bgaihdrfeally
shaped and inclydes a fu neI shaped cng %EAS extending fr one epnd 110

toward an®opposTaPehd AQHES 1% Shared £a%HeT i ¥ VEF WP er 42
is typically clfizedonEl azsdonm mbmarhvennapfﬁww&emyme maoppesi te echd rom a

homoh a2 B SR, Beinte o 2 BN clospa

preferably fornlastomdrdst orsdviec mﬁmkhﬂe: n@?rbmay4beex¢aemofangufedmf¢ami tay 43

FIGURES 3, 4 art & LB Y Al ans varyEkbo g ud g £afid Hod WAL

formed t B8rein PRospiasedr ahbowéwlrrerf@é’r exémeh a poi nted, pin-like

instrument (not ShoWn)small pinhole or flow port 46 is preferably formed
in elastomeric wvalve member 42 extending from cavity 43
through end 112 of valve member 42. Port 46 is more
clearly shown in FIGURES 3, 4 and 5. Port 46 can be molded

15 into valve member 42 or formed therein by puncturing valve

menmber 42 with a pointed, pin-like instrument (not shown).
For the embodiment shown in FIGURES 2-5, port 46 was formed
using the latter technique.

In one embodiment of the present invention, flow port

20 46 is formed from the inside out, by puncturing valve
member 42 with a precision instrument from the inside (non
threaded) end of valve body 44 to the outside (threaded)
end of valve body 44. By puncturing valve member 42 in
this manner, flow port 46 formed with the precision

25 instrument will be more likely to allow lubricant to flow
from the inside out, than to allow mud or other well bore
fluids to flow from the outside in. This protects the
bearing system and other components associated with support
arm 14 and roller cone assembly 16 from contaminants, and

30 allows the relief of excessive pressure buildup within the
associated sealed lubricant system.

As shown in FIGURES 2 and 3, port 46 is normally
closed and resists fluid communication between the well
bore (not shown) through passageway 38 and into lubricant

35 passageway 26. This is due to the design of valve member



For the enbodi nent shown in FI GURES 2-5, port 46 was forned using the

| atter technique. In one enbodi nent of the present invention, flow port 20
46 is formed fromthe inside out, by puncturing valve nenber 42 with a
precision instrunent fromthe inside (non threaded) end of valve body 44 to

t he outside ( hr eaded) end of val ve body 44. By puncturing er 42
I n this manner o?ﬁ""é‘ga’port 46 formed wth the precision 25 ¥8+’ﬁ§9te{f%%€

will be nore likely to allow lubricant tig fl ow fromthe inside out, than to
allow mud or other well bore fluids to flow fromthe outside in. Thi s
protects the bearing system and ot her conponents associated with support
arm 14 and rol | de.comarasgedbliylifigf r M wadt am oeinds, welld Bluids cal [thes t he

relief of exces e._press du within.th S [ d ale cant
system As show%&?énr Iﬂgrs ﬁg gono tr%g( 1€rgllorsl(r%rjcal %Sm%“geé CL ciﬂl e'JS| sts
flui d communi capressies \uben the mmdaoteptmumowtt)unhﬁunmrbmgdmy 38

and [nto 1 ubricggkefs wiaaP3eRagRIaN 26 eslls 100U bBst Proflasidinidl

val ve nenber rlng mud or f|UI on the
exterior & rol fénidohkowock bit 10 are at a hi gher pressure t han the

lubricant pressure wWhhia ﬁé&ﬂ@@ftmrﬂ% 1fre POF4p1AP #¥rinled SFRHNN d Neddueld St
cl osed position bl ocking 5 flow Valve nenmber 42 js Eef erably

formed with a r&dgredeni BaEEm p*iﬂ‘acq slefimes 481 PAES PR pRRElam

flexible |ip 481iphgs comfhegubnti@iraidnd afiBnGinuhsiohsasfubmiuldp 14@: amse

Fol ceted {0 | B oA g et S0l e LUBLLE B ellar BRI , o

ot her well0 bor epkkessdse adhadebtritentngadildgewdy QRRELI4 igreaserattbsnl ithed8 in

an pressure of the drilling mud or other well bore fluids
adjacent to end 112. FIGURE 4 illustrates lip 48 in an
expanded position which allows port 46 to open. The
geometry of elastomeric valve member 42 is such that lip 48

15 will contract, forcing port 46 to close, when subjected to
an external pressure or well bore fluid pressure that is
higher than lubricant pressure. Thus, fluid flow can
normally occur in only one direction through relief valve
40. Mud or other well bore fluids are normally prevented

20 from entering the lubricating system of roller cone rock
bit 10 by lip 48 sealing port 46.

In alternative embodiments, valve member 42 can be
formed from any elastomer or other resilient material.
Also, end 112 and cavity 43 of valve member 42 may be

25 modified as appropriate for the desired opening and closing
pressure associated with port 46 and desired fluid flow
through port 46. For example, increasing the outside
diameter of valve member 42 adjacent to end 112 and/or
increasing the length of port 46 may increase the

30 difference in fluid pressure required to open port 46.

One of the advantages of the present invention is the
ability to substitute elastomers of varying strength to
achieve different performance characteristics of the
associated pressure relief valve. Another advantage of the

35 present invention is the ability to modify the dimension



expanded position which allows port 46 to open. The geonetry of elastoneric
val ve nmenber 42 is such that lip 48 i5 wll contract, forcing port 46
to cl ose, when subjected to an external pressure or well bore fluid
pressure that is higher than |ubricant pressure. Thus, fluid flow can

normal |y OCC&{%%‘%&%Q' y one direction through relief valve 49%9,1&%9 ot 'her

wel | bore fl normal |y prevented 20 fromentering

| ubricating systemof roller cone rocklbit 10 by lip 48 sealing port 46. In
alternative enbodi nents, valve nmenber 42 can be fornmed from any el astoner
or other resilient material. Also, end 112 and cavity 43 of val ve nenber 42
may be 25 anstlidongdgnsatppr opfi ivatlaef membhe d42si réalwp@embgradd cknsi ng

pressur e assoohet GaiebelpEd 48 2Bdefiesiy ed (44l fhdd OpibBEouan PORby 45

For exanple, 1ncreasing the outside dianeter ve nenber 42 adj acent
to end 112 and®*¥AmRleer daBi 8 %3 Heosigsioprdpset tast P 4k WdddeekRaNE0

difference in {Adli foPt €§6UKE11 CEPEN Clot BeBRER PO6N 46t OBerBliébecone
advant ages of the 1}%esent i.nvention is t6he ability to substltgte e%astomars

of varyiAg st raPRRPI% L&A mokte A6 YeRo theh BF eSRF Sc e FRLR| ER®of the

associ ated presstiring ebogé \ial ver Aeakheri@avpntage efrealter3Shan prhesent
I nvention is the abili tﬁEﬁ% no 'f;éthe dkgeggi on 11 z%pd c%nfhgurgéi on of
val ve menber 4287 Fet 2r¥ 2 Sve nuPact e 8 d‘ﬁn&? rat*8 desired
pressure. Foan ekandesighed 48 canatbeoddsidfedikb témain i pldsedv ahdexpand
and port 46 w en. t rag ¢t fl.ow ogut. Qf _rol.l er S y 16
t hrough port 4}6&%\}2&1 hfe)lééfeéggoﬁl} eéh\%ﬁ tv%:ir%' e ecd‘tntec"lon %%lgﬁge‘{‘%ya?§-|‘g’§§t’ 100
p.s.i. @Peat erthéharesgurerigsdineewphl theredls apprexinatealie 33898 Babolli nent,

lip 48 can be gdesignedigsht PRE BebbsdbeWih! themeénid oSSk ay. By
varying the type of material and the size, shape and length
of the flow port, the performance characteristics of the
pressure relief valve can be manipulated to suit wvarious
15 applications.

For some applications, elastomeric valve member 42 may
be initially formed without port 46 extending completely
through lip 48. For these embodiments lip 48 may be scored
in such a manner that the desired differential pressure

20 will cause lip 48 to rupture and effectively form port 46.
Alternatively, the thickness of elastomeric material
selected to form lip 48 may be relatively thin such that
when the desired difference in pressure occurs between
lubricant passageway 26 and the exterior of roller cone

25 rock bit 10, 1lip 48 will rupture and relieve excess
lubricant pressure to the exterior of roller cone rock bit
10.

From the foregoing, it will be appreciated that relief
valve 40 can be inexpensively, easily and quickly

30 manufactured, is easily retrofitted into existing bits, and
requires no changes in bit design to be incorporated into
new bits. A bit incorporating a relief valve constructed
in accordance with the present invention is effectively
protected from damage that could be caused by the



restrict flowfromthe well bore into passageway 38 when 10 t he
pressure in the well bore is approximately 3,800 p.s.i. greater than the
pressure in the fluid passageway. By varying the type of material and the
size, shape and length of the flow port, the performance characteristics of
the pressure relief valve can be manipulated to suit variou

applicati ons. YRS ¥ehe applications, elastoneric valve rrenbg‘l;ﬂﬂ?wr%sﬁg be
initially fornmed without port 46 extending conpletely through lip 48. For

t hese enbodinments lip 48 may be scored in such a manner that the desired
differential pressure 20 will cause lip 48 to rupture and effectively
formport 46. Ahpesnaibneby, ahh@nbhpekbes sppésalmstdifferentdaber aalcossl ect ed

to formlip 48 y.be relatively.thin such that when the desired difference
in pressure oc&ggslBQF%E&ﬁ%WQHﬁﬂsggﬁtlBaﬁ@%d%aﬁy 26 and the exterior of
roll er cone 25 Fockhdyinorel Othe [begnefd8swof | the ppesent imwentdbrease

excess | ubri cagl, prgasuLe L9 Lhe SX0ar bk AhahOLEP! ofe yiokritkaldn From
the foregoing, It W e appreci ated that relref” valve 40 can_ be
i nexpensiSvel y, FIGHBE| 6, aedleduifdmig ystem peaufiiclydéngsapagncyjosed

retrofitted Intg.60estigy RhES praldubeduidiss s ARNGEAS, | Bsbigrodesiean to be
I ncorporated into new bits. A glt I ncorporating a relief valve cgn tr,uct ed
in accordance WheRbeRe 68r B3¥nTEPROBRRT oRNY seRFFQTUTS, M) Chr dfedP8G2FF8m

damage that cowlrdmbeagBusee Brddsmre 3ARdi npasidingn of fluidextheciedd.
pressure different]j e

Furthernore, tlﬁ:éa{‘l’é%léfﬁ:gg%iutfigg l?#gér:’-zc éﬁl"ﬂ‘%’e%ﬁ% £n§$2d% 'ne% E?i FEY*EY the
drill bitoindustary. As ithkhoadedt eglindbical EpebRkg 6,66 eas eprddfigrdbdyst em
59, including %I}oxerggclagslend enclosure 62 for coupling pressure relief valve
40 with enclosure 62. Cavity 64 is isolated from ambient
pressure by enclosure 62.
When the pressure within cavity 64 deviates from the
15 ambient pressure surrounding chamber 60, pressure relief
valve 40 provides a method for egualizing the pressure
within chamber 60 with ambient pressure. Moreover,
pressure relief valve 40 may be situated within opening 66
such that high pressure outside of chamber 60 may flow into
20 E:hamber 60 to compensate for any pressure losses or a
reduced pressure within chamber 60. Within this
embodiment, pressure relief valve 40 may be configured to
resist the flow of pressure in the opposite direction.
Alternatively, relief valve 40 may be situated such
25 that higher pressure existing within chamber 60 may be
released through relief valve 40 in order to equalize the
pressure within chamber 60 with ambient pressure.
Accordingly, relief valve 40 would resist the flow of
higher ambient pressure into chamber 60. By altering the
30 orientation, size and type of pressure relief valve, the
teachings of the present invention may be incorporated into
the design of any system requiring the release or
equalization of fluid pressure within a chamber.
Furthermore, the present invention may be utilized for any
35 application where a mechanical type pressure relief valve



chanber 60 and pressure relief valve 40, is provided. Chanber 60 nmay
represent any enclosure which is isolated from anbi ent pressure and
contains a fluid therein. Chanber 60 includes an enclosure 62 which defines
a cavity 10 64. A threaded cylindrical opening 66 is preferably
provided in engclosure 62 for coupling pressure relief valve 4
encl osure 62. @\‘7’?’?"?9764 is isolated from anbi ent pressure bf%%&f?ge 62.
Wien the pressure within cavity 64 deviates fromthe 15 anbi ent
pressure surroundi ng chanber 60, pressure relief valve 40 provides a nethod
for equalizing the pressure wwthin chanber 60 with anbient pressure.
Mor eover, pressurésr@adedfeprable dife mayhbessi&numMedmemtaﬁrtandﬁﬁings66heneh
that high pressurg.guisidn abaPhRBAL: SQARY ELOULNE Fhr on GRARBRILEP (O
conpensate for any presstre 0SSes or a reduce pressure wthi'n chanber
60. ~Wthin thvsleehodipmmgs, pmessirseates i @indy ather4operdt g eartsgur ed
to resist the flow of RIERRYRCEhD l}ﬁ{]b%,ze%EDQEb%xﬁcii@nL Rl PFs LAivatRgEbVRhYe
suc a

relief valve 40 may be situated s ] ; I gher pressure existing
wi thin chantfer 60bRey Kescsibedednt Hid@gh rr diti eShaHd PLYOURHEEFERR ¢ Bhat

equal i ze the presgdffoushichlhfes ChAHRRA tubfond) tahd ambéedtiiony @2naUbe. made
Accordingly, relief valve 40 wuld resjst the f| ow of hl%ﬂgﬁ anbi en
t ,

pressure into chafBeFeiso Wishour etk ten thefpirth SQ?P?e°gnﬁh?ype
of pressure reliefinvahivion tdie de€aabingg tie tdppepdesenlaimyenti on may be
incorporated into the design of any systemrequiring the rel ease or
equalization of fluid pressure within a chanber. Furthernore, the
present invention nay be utilized for any 35 application where a
mechani cal type pressure relief valve 13 is unacceptabl e due to harsh
envi ronnment al conditi ons where




debris and contam nants cause excessive wear on nechani cal val ves, springs,
netal seats, and ot her operating parts. Although the present invention and
its advant ages have 5 been described in detail, it should be understood
t hat various changes, substitutions, and alterations can be nmade therein

wi t hout departing fromthe spirit and scope of the invention_as defined by
t he appended cwag?f%“.“"’ 14 WHAT IS CLAIMED 1S: 1. A pressur ePFEUPBE) ve
for use in a sealed fluid system the relgief valve conprising: 5 a
hol | ow val ve body; a generally cylindrical elastoneric valve nenber

di sposed within the val ve body; the valve nmenber conprising a first end and
a second end; 1@uaT 1s cramvpravisty fornmed within the val ve nenber extending
fromthe first end toward the second end; and a puncture formed at | east
partially through the valve nenber to define a flow port between the cavity
and the second end of.tre prakseraendkeief ¥al¥e The psessura sedled filalide of
Claim1l wherein o) fq 4l Lg S that the elastoneric val ve
menber will ruptsgrggexfgt %egqgeéégﬁdggggémﬁéeﬁgﬂﬁ ‘pressure within the fluid
syst em exceeds t he féuhelipvesalve badgi de 20 the fluid systemby a
predeterni ned amunt, SenerH1ayPr €58 therI&l Cletdksfielicd daiwd biaer

conprising: a flexib p forned adiacent to the second end of 25 t he

val ve nmenber wi gAspaged |WikHay tthexVahuie ngedt’ | east partially theret hrough.
the valve member comprising a first end and a second

end;
10 a cavity formed within the valve member extending from
the first end toward the second end; and
a puncture formed at least partially through the valve
member to define a flow port between the cavity and the
second end of the valve member.
15
2. The pressure relief valve of Claim 1 wherein the
flow port is configured such that the elastomeric valve
member will rupture at its second end when fluid pressure
within the fluid system exceeds the fluid pressure outside
20 the fluid system by a predetermined amount.

3. The pressure relief valve of Claim 1 further
comprising:
a flexible lip formed adjacent to the second end of
25 the valve member with the flow port extending at least
partially therethrough.

4. The pressure relief valve of Claim 1 wherein the
cavity within the valve member is funnel shaped.
30
5. The pressure relief valve of Claim 1 wherein the
puncture extends from the cavity through the second end of

the valve member.
\
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4. The pressure relief valve of CQaim1l wherein the cavity within the val ve
menber is funnel shaped. 30 5. The pressure relief valve of Caim1l wherein
t he puncture extends fromthe cavity through the second end of the valve
menber . 15 6. The pressure relief valve of Claim1l wherein the valve

body further ises a first end with nmechanical threads r the
coupl ing of 9%@9@%# e body with the sealed fluid system 5 §88@§§H3¥£SSUFG
relief valve of 'Claim1l wherein the pun&ure is-forned with a precision
pin-like instrument. 8. The pressure relief valve of Claim1l wherein the

10 puncture is formed within the valve nenber with a precision pin-like
i nstrument fromtheéfirShe epesduneheraldlefe vimdrbepft Obaim 1 hehemdondhend of
t he val ve nenb fLul h | f1.9m t he
first end of tﬁé l&gl g;gaggggg?ﬁ %\A}é‘?%dg Jf’%ﬁl.‘eé)é'/sve%‘:o‘lr%f‘c%luggd&%?9 %%éeawvngég/eanr%ea qer. 15
9. The pr essiheeads jtdferganvEonftig gionplingrohdhecyapre shody witd ohéw port
having a first geghegeg: posidystemihi ch bl ocks fluid flow fromthe exterior
of the sealed fluid 20 systemto the interior of the sealed fluid
system and the fl ow port having a second, open position which allows fluid

to flow fromthe seal edrhé UpfessisdeemdiileFuagRitvBect! ovaert wheddie axeeri or
of the seal ed quig S steQ%mhen tgg di fference between.the fLuid ressure
within the 25 PURCEREF o 1% PaLB R aRESEHELTR LHH"&%?S&P% B¥te the

seal ed fluid system exceeds a presel ected val ue.
8. The pressure relief valve of Claim 1 wherein the
10 puncture is formed within the valve member with a precision
pin-like instrument from the first end of the valve member
toward the second end of the valve member to accommodate
fluid flow through the flow port, from the first end of the
valve member toward the second end of the valve member.
15 .
S. The pressure relief valve of Claim 1 further
comprising:
the flow port having a first, closed position which
blocks fluid flow from the exterior of the sealed fluid
20 system to the interior of the sealed fluid system; and
the flow port having a second, open position which
allows fluid to flow from the sealed fluid system through
the flow port to the exterior of the sealed fluid system
when the difference between the fluid pressure within the
25 sealed fluid system and the fluid pressure outside the
sealed fluid system exceeds a preselected value.

—_—
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16 10. A pressure relief valve for use in a sealed lubricating system of
aroller cone drill bit, the relief valve conprising: a hollow val ve body;
5 a generally cylindrical elastonmeric valve nmenber disposed

wi thin the val ve body; the valve nenber conprising a first end and a second

end; a cavity_f wi thin the val ve nenber extending from
SR A

first end to second end; a puncture forned at |east par

t hrough the val ve nmenber to define a fld® port between the cavity and the
second end of the valve nenber; the elastoneric valve nmenber having a
first, closed 15 posi tion which blocks fluid flow fromthe exterior of
the drill bit to thelGeal & prdmsurst i relisnfst eaiveinBor hasel 49t cdrefreledl ve

menber having aggeond: 05/ ARnRIECh 2bhows Lok IdatinG i, Uikke! eelion from
the seal ed lubricating syst_nltﬁfoug t he passageway to the exterior 20
of the drill bivakiercemRrigingér ence bet ween the pressure of the

lubricating fluid angd gdwe r @asveenddy)f he fluid on the exterior of the
drill bit exceeds a presel ected value. 1 ssure relief valve of

§ 1. The prg Lve
d ai m 10 Wherein t he? 2enerally,, e¥iindiicalns gdasEamerth (HRkve pRember
el astoneri c val 4espesderwidhin tHpt waBvatbody; second end when fluid pressure

e el o UL ol 0 e e B0 | A S by B beEagcce
anount. 30 end;

a cavity formed within the valve member extending from

10 the first end toward the second end;

a puncture formed at least partially through the valve
member to define a flow port between the cavity and the
second end of the valve member;

the elastomeric valve member having a first, closed

15 position which blocks fluid flow from the exterior of the
drill bit to the sealed lubricating system; and

the elastomeric valve member having a second position
which allows lubricating fluid to flow from the sealed
lubricating system through the passageway to the exterior

20 of the drill bit when the difference between the pressure
of the lubricating fluid and the pressure of the fluid on
the exterior of the drill bit exceeds a preselected value.

11. The pressure relief valve of Claim 10 wherein the
25 flow port is configured such that the elastomeric valve
member will rupture at its second end when fluid pressure
within the sealed lubricating system of the roller cone
drill bit exceeds the fluid pressure outside the sealed
lubricating system by a predetermined amount.
30
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17 12. The pressure relief valve of Caim10 further conprising: a
flexible lip formed adjacent to the second end of the valve nenber with the
fl ow port extending at |east 5 partially therethrough. 13. The pressure
relief valve of Claim 10 wherein the puncture extends fromthe cavity

t hrough the s of the valve nenber. 10 14. The press |

val ve of Claiﬁﬁﬁggaﬁggein the cavity within the val ve nenber“%@uéﬁh%§§ '
shaped. 15. The pressure relief valve oft7Cl ai m 10 wherein the 15 val ve
body further conprises a first end with nechanical threads thereon for the
coupling of the valve body with the sealed |lubricating systemof the roller
cone drill bit. 16. Yhe prmTésspressetectelatfevalvel afnClaimhadPeifmrther20
puncture is forgg% y@gﬂﬁQ.the val ve nmenber with a precision pin-Ilike

i nstrument from the Tirst end of the valve menber toward the second end of
the val ve nenmber to ac&bawbdbe elip uferredadiacengh tohdhe| sacpodt endr ofi t he

first end of thenalyA vEEHEbLeLOWAH iR SELANdoEPY kcdh@indl ¥& TRHREr. 25
18 17. Aroller cone drill bit for formng a well bore conprising: a bit
body with %an upp8rtaAllporheratia@ePed for connection to a drill string for
rotation of the bit body; 5 a plurality of angularly spaced

support arns fornmed wth the bit body and_dependi ng_therefrom each of the
support arns havi ng g%'ir#hed8r§ﬁ§?§ﬁx§eiFFﬁ 5 Hg|g£a1m 10 wherein the

puncture extends from the cavity through the second end of
the valve member.
10
14. The pressure relief valve of Claim 10 wherein the
cavity within the valve member is funnel shaped.

15. The pressure relief valve of Claim 10 wherein the
15 valve body further comprises a first end with mechanical
threads thereon for the coupling of the valve body with the

sealed lubricating system of the roller cone drill bit.

16. The pressure relief valve of Claim 10 wherein the
20 puncture is formed within the valve member with a precision
pin-like instrument from the first end of the valve member
toward the second end of the valve member to accommodate
fluid flow through the flow port, from the first end of the
valve member toward the second end of the valve member.
25

-
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connected therewi th; each spindle having a generally cylindrical upper end
10 portion connected to the respective inside surface wth the spindle
projecting generally dowwardly and inwardly therefrom a plurality of
cutter cones equaling the nunber of support arnms with each cutter cone

rotatably nou Qi),0ne 15 of the respective spindles;éﬁﬁék e
cutter cones ﬁggg%g a generally cylindrical cavity for recei 9@&E&P

respective spindte; each support arm ha¥Bng a |ubricating systemwith a

| ubricating canister and |ubricant passageways di sposed 20 therein to
supply lubricating fluid to the cylindrical cavity of the cutter cones; an
openi ng ext endi ng frkﬂn tﬁb-mnﬁkﬁﬁ conef drihéldeit| £dn tfammimge aoWel hebore

| ubricating pasg g:@ relief valve disposed in the opening; 25

the relief valve aV|n a eneral |y hol |l ow val ve body threadably connected
to the support arm @&n Faglqs‘rYerWJeth/ameumﬁﬁeren& ssidenn adartachefonl ve

body; the el ast gpmidctival ¥6 HeaPEN haviing okl tstatih &1 the3Bit bod cond
end; a cavity formed within the valve nenber extending fromthe firs

toward thé second erft: PHIAMELQRE f%’r‘ﬂ’é@r&ty IS@§§Pdp§PPP8FFya’E‘H$oG@FFL?‘P1e

val ve nenber towgdehi ﬁBeabfih:O\Md@r tarket dehd gy Cﬁvéxtesfr@ﬂo tdaeh3>f theéecond

end of the valve_ nenb t.he el astoneric valve nenber havin
reinforced fl ex?’ﬁ?%mftr paﬁfns #éa‘?é’cgonaneﬁ'dl Sigge %IF Ciﬁ're}"f"ghvzfl vﬁpg@%}ﬁ'r
havi ng a first, cohmssted therewith;

each spindle having a generally cylindrical upper end
10 portion connected to the respective inside surface with the
spindle projecting generally downwardly and inwardly
therefrom;
a plurality of cutter cones equaling the number of
support arms with each cutter cone rotatably mounted on one
15 of the respective spindles;
each of the cutter cones having a generally
cylindrical cavity for receiving the respective spindle;
each support arm having a lubricating system with a
lubricating canister and lubricant passageways disposed
20 therein to supply lubricating fluid to the cylindrical
cavity of the cutter cones;
an opening extending from the exterior of the drill
bit to one of the lubricating passageways;
a relief valve disposed in the opening;
25 the relief valve having a generally hollow valve body
threadably connected to the support arm;
an elastomeric valve member disposed within the wvalve
body:
the elastomeric valve member having a first end and a
30 . second end;
a cavity formed within the valve member extending from
the first end toward the second end;
a puncture formed at least partially through the valve
member to define a flow port between the cavity and the

35 second end of the valve member;
P




position which blocks fluid flow fromthe exterior of the 5 drill bit
to the lubricating system and the el astoneric val ve nenber having a second
position which allows lubricating fluid to flow fromthe sealed | ubricating
system t hrough the passageway to the exterior of the drill bit when the

di fference between the pressure 10 of the lubricating fluid and the
pressure of t h"WOPB44” on the exterior of the drill bit exceecfgg’s”’lossg
presel ected value. 18. The roller cone drgell bit. of Caim1l1l7 wherein the
flow port is configured such that the el astoneric valve 15 menber will
rupture at its second end when fluid pressure within the sealed |ubricating
system of the roller theneellastdmdritc ewaeeds ndefd uhdvpnessar eednfsirdedt he

seal ed | ubricati edet er ,anount. 20 19. The
[ #¥%¥%Si E]t?al WHETEh

roller cone dril € puncture extends fromthe
cavity through the s@b@n¢1eﬁaomérihevahVeemﬁmhberhaQanThefi@Bterctoaed

?Llnlnlel bisFIaO];dCI PR HE MGHEER bDScRS FluifIdY M ithe R&t¥h¥e GBTPRE 1S
Shaped... drill bit to the lubricating system; and

the elastomeric valve member having a second position

which allows lubricating f£luid to flow from the sealed
lubricating system through the passageway to the exterior

of the drill bit when the difference between the pressure

10 of the lubricating fluid and the pressure of the fluid on
the exterior of the drill bit exceeds a preselected value.

18. The roller cone drill bit of Claim 17 wherein the

flow port is configured such that the elastomeric valve

15 member will rupture at its second end when fluid pressure

within the sealed lubricating system of the roller cone

drill bit exceeds the fluid pressure outside the sealed
lubricating system by a predetermined amount.

20 19. The roller cone drill bit of Claim 17 wherein the
puncture extends from the cavity through the second end of
" the valve member.

20. The roller cone drill bit of Claim 17 wherein the
25 cavity within the valve member is funnel shaped.

L



