NOZZLE RETENTI ON SHROUD FOR ROCK BI TS BACKGROUND OF THE | NVENTI ON 1.
Field 'ofe the! Invention This invention relates to replaceable nozzles for
rock 5 bits.utilizing drilling nud to renove detritus froman earthen
formati on borehole. More particularly, this invention relates to a nozzle
‘retention shroud designed to retain an extended nozzle that is fabricated _
.froma conposite of materials to both resist 10 erosion of the nozzle from

~the drilling mud and to prevent nozzle breakage caused by.contact of the
‘nozzle tip with obstructions in the formation borehol e during a drilling
operation. 2. Background 1R = of " : | engt h have

~been used in petroleumbits for ¢ onger t he

nozzle is the nore vulnerable it 4 " T ;
normal |y unsupport ed. MMWMUI I ¢ nozzl es have been 20

~ devel oped and patented 4 ﬂ?\Fe;hd:.rbr{ Qg %ﬂ-_@,‘ {-?15 ¥&z}§s %%%e%ck

nunber 3,111, 179 teaches t corrp
material . The noxzIRit&rdtikizing é"f-%lﬁnﬂal'q"éd q%rﬁ“‘%lqh"tﬁ HPn EHQh an

car bide nateri al tf’é&rﬂl&nb(!ﬁdﬂdtimwameq body. The body serves to back

25 up and support the up [

shel II.O The Bgtent furﬂl %5% ]ﬁé}' EE#\% #ﬂd}q[tnngonoz fég%be%g gcgg%#? om
the rock bit, it mt@r&am yhmxfbﬂsgnqne@ tsy rehain an exterdrd norgleckiatd
from the borehol e ais)rfab%batéaefidx &ahbﬁﬁosﬁé g matafifld R Pothhpédist

shell is britt and theb ma lLative

nozzl e coul d no Jft?be £3% eszf'd"“l ?f rﬂf%&l& Lﬁ.'c’gm?'ﬂée ﬁi}é‘é&aﬂgn‘ﬁ‘f‘grﬁnﬁo%’aﬁ’g‘ﬁ‘{em_,

woul d not be strongaeazdeybreaksgppoaused oy eontianteofstbelnozzle tip with
obstructions in the formation bqrehole during a drilling

operation. _
. 2, pEackground b
15 Extended nozzles of varying length have been used in

petroleum bits for geveral years. Obviously, the longer
the nozzle is the more vulnerable it is to breakage since
the extended end igs normally unsupported.

Moreover, composite hydraulic nozzles have been

20 developed and patented by others in the rock bit industry.

U. S. Patent number 3,111,179 teaches the fabrication
of a jet nozzle of composite material. The nozzle consists
of a thin walled inner shell of tungsten carbide material
that is bonded to a plastic body. The body serves to back

25 up and support the erosion resistant but brittle tungsten
carbide inner shell. The patent further teaches that,
should the nozzle bhe ejected from the rock bit, it would
easi%x;be ground up by the cutter cones and removed from
the borehole along with the formation cuttings since the

30 hard shell is brittle and the back up material is
relatively soft. '

This nozzle could not be readzly extended since the
back up material taught would not be strong enough to
support the thin inner shell. _

35 ~ U. 8. Patent Numb;é¥;,392,534'discioses'a Cbmposite
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35 U S. Patent Nunber 4,392,534 discloses a conposite 2 nozzle
for earth boring bits. The nozzle consists of a ceram c body -encased
within a thin metal cylindrical shell and.a metal reinforcing end plate at
the.nozzle exit plane. This nozzle also is disadvantaged in that it lacks 5-
sufficient support to withstand an exposure to the rock formation should

t he- nozzl e be extended beyond the bit body. U2S. Patent Nunbers 4,665, 999;
687, 067 ‘and 4,711,311 signed to the same assignee as the present
invention all 10 rePP&g erS&E BRFER BTG Ritehs  aFhe AREZLRc Siopeiste of a
_herein by referencecefanit BBy eheasad avitdrchaschiw netalotylinadbeal miealies

-mounted within exte d o] e e

ext ended nozzl e fabrglﬂga tealrllft Péiﬁozt%ﬁ%éh?% e%p'c%ﬁ'%%zgigd #’ %]%‘Ff
reference is a mean¥his r’é‘i%lﬁ aaﬁﬁﬂzl is b@dﬁaﬂvamm@ nd®z| shatcelk adiacks
formed in the bi& bedgfidbenexéanstat &QizwftﬁsﬂaﬂhtaBYehﬁasu957tbeEﬁbe&@%k

the ext ended end of PRESREd) | ERAFd rbe PndhalR ?L%#Sﬂg%%mkﬁ PR e R

the nozzl e break, nb2d¥e washout is a possible consequence. |s an obj ect

of this invention to progids Qae&wmmberero 6%@4 9t9be mzdea: paﬁalomtzhatn
~extends beyond the bodg ZSdof f}?}g bit. Y “OF | NVE N'ﬁ ON Accordlaﬂg
"to this invention tA8FRIPES KD fane rﬁf‘zgz‘ﬁé‘efaef‘ﬁnft %l?%ﬁ?ﬁﬁdlﬁ‘é%z?fg’r%

‘retain an extend®d mefieet nmokt bilt wiczzle desigris knd aral incopporated sierein

-ext ended by reference.

' The ‘999 reference teaches the use of standard nozzles
mounted within extended portions of the bit body. The ‘067
patent {8 an extended nozzle fabricated entirely of

1S 'tungsten carbide and the ‘311 reference is a means to
retain a nozzle body within a nozzle receptacle formed in
the bit body.

The extended nozzle taught. by the *067 reference,
while its performance is outstanding, is vulnerable co

20 breakage should the extended end of the nozzle encounter an
obstruction downhole. Should the nozzle break, nozzle
washout is a possible consequence.

It is an object of this invention to provide a shroud
to protect the nozzle portion that extends beyond the body

25 of the bit.

SUMMARY OF THE INVENTION
According to this invention there is provided a nozzle |
retention shroud dasigned to retain an extended nozzle
mounted within a rock bit and to protect an extended

30 portion of said nozzle that protrudes beyond a body of the
rock bit from breakage during operation of said rock bit
within a borehole, said shroud comprising;

- a eylindrical body fommg a first upstream open
end and a second open’ exit end, an outer wall formed by

35 said body forming means to secure said shroud within the



30 poriion of said nozzle that protrudes beyond a body of the rock bit from
-br eakage during operati-on of said rock bit within a borehole, said shroud
conprising; a cylindrical body formng a first upstream open.end and a

. second open exit end; an outer wall formed by 35 said body fornming neans to
: secure said shroud within the 3 rock bit, aninterior wall fornmed by .
+ said body fornmrng a means to secure said extended nozzle between said
" shroud and said rock bit, said second open exht end concentrically
surroundi ng and extendi ng over an extended portion of said 5 nozzle

| pr?t rgdijng bte_yond ]Eﬂ‘dclbiﬁiﬂqotin ?n&uﬂbﬁj{@é%ld&?]ﬁac%y;%?maotbgay §ait,1ding a
- extended portion-o rom ¢Qnt ac an .0 uction rior,.to
said rock bit. Pr efuéér%% Y’l:%é;e!le§usr Rr Saggeﬁf‘éﬁb‘g%\fﬁzz&ﬁ %eéYFEﬂdgﬁgéogﬁ%‘f‘f’ of
sai d extended nozzland paifaretk bis, peatdsecond dperoexpereswheoncentrically
dean_t ggeguslé andW&md?agc@na%in%hfa&Hgbg&a@% éﬁtgn?.&i dCT‘Uio\HabE éé)f‘;amd
- by said shrou sai d exterior, wa 0 ald ex egge ortLon o
sai d ext ended no zlré?zzgrﬁ 8‘3%’5‘6‘5%‘}9 gﬁxeﬁégﬁi%ggﬁ}ﬁra “I‘ﬂ‘t%‘a&%%‘é??ent
of 15 said shroud suprotiedteaishestended ectpontobithef nezzle foom eontact
Preferably there iS4 ' s AL-NGA S LS secured
RPN SaRract AN dut e 1l So e P etk

within said nozzle retentign a sai d sl eeve

forming a first 20 upstFEXRrBRLY #§ithAbroyAmARteRdas axem said extendader
formed by sai d roclpdrtiiomedfa saddoagtended triceheo Fedngbbhat Séxpencenta to

di stance beyondy ¢n &4 LNg of said nozzle retention aperture, said
shroud retaining sl eev?eg'%g'gr;i'ng said shroud to further protect said
ext ended Advantagéously an annular space is formed between said

interior wall formed by said shroud and said exterior wall
formed by said extended portion of said extended nozzle,
said annular space allowing for some lateral movement of

15 said shroud surrounding said extended portion of said
nozzlie.

Preferably there is provided a shroud retaining sleeve

.that is secured within said nozzle retention aperture
formed by said rock bit, said sleeve forming a first

20 upstream opening that communicates with a £luid chamber
formed by said rock bit and a second downstream opening
that extends a distance beyond an exit opening of said
nozzle retention aperture, said shroud retaining sleeve
enabling said shroud to further protect said extended

25 portion of said extended nozzle by extending the shroud
over the nozzle an added distance egual to the distance
said sleeve extends past said exit opening of said nozzle
ratention aperture.

ESCRI

30 The invention will now be degcribed by way of axample

with reference to the accompanying drawings in which:
Figure 1 is a perspective view of a typical three cone

rock bit with extended nozzles protruding from the bit
body; | '

35 Figure 2 is a cu_ta;fg segment of one leg of the roller

s



25 portion of said extended nozzle by extending the shroud over the nozzle -
an added di stance equal to the distance said sleeve extends past said exit
apeni ng of said nozzle retention aperture. BRI EF DESCRI PTION OF THE

- DRAW NGS 30 The invention will now be described by way of exanple
with reference to the acconpanying drawings in which: Figure 1 is-a

' ‘perspective view of a typical three cone rock%bit with extended nozzl es’

trudi f the bit bo 2 t of
e | eg-0f the rol e Toahbilodh ypteat bk vt Sngoen BLARb CHRERET that
chanmber that directdimatisl dedglliog dEhird ehrough tlve alezzlei;gure 3 |s a
cross-section of a Co”p%igh‘?eeét %stdc%&&'see%ém%ﬁoﬁsata' %@rnggweesaﬁeena?a

car bi de nozzl e throat ownst ream
the throat and a sthﬁeackauémfdé?%gat Heungshees| carhider ngzzlp gthyoat | s

a cross-section ®f gortdongr aaddvamiemencind naegzial hwm@graaﬁt@ehhjeaﬁkféat

with a tungsten carbl .
cross-section of ye'% anog%%?i P%@%%te&{;gﬁggf‘gnﬁ}éﬁ Jf%%ﬁt% scF05| Ay
ext ended nozzl e havi ng Figurant 49 argnosg-srchicnrafias & mtewew?xtmd%dm

pl ane of the nozzl enoztzhe BaUHiG G 86deDl{ddkRtN0EEh @ E8AYEEEN icariSidenthdtrix
er osi on; ’%ﬁ’é—' gg_ isS a cross-section of a nozzle retainer shroud
t

deS|gned to protect ended end of the nozzle; Figure 7 is a
cross-section of0a nozzIFdgwrers dspagrass-eection\of yaranpther alterashive

shroud secured W t hixten@@dsSItle diRd1862hGCaNS Wxtendtd! azle dabag G 20
the exit plane of t heex'artlxg.zz!l.lﬁer wq.th a ceramic cap adjacent the exit plane of
| the nozzle, the ceramic end of the nozzle serving to
minimize erosion;
15 Figure 6 is a cross-section of a nozzle retainer
shroud designed to protect the extended end of the nozzle;
Figure 7 is a cross-section of a nozzle with a
protective sleeve shroud and a retainer shroud secured
within the sleeve, the retainer shroud extending close to
20 the exit plane of the nozzle, and
Figure 8 is a cross-section of yet another variation
of the extended nozzle illustrating an extended portion of
the nozzle retention body that is metalurgically bonded to
the dome of the bit body to enable a wide variation of
25 nozzle extension relative to a borehole bottom while
utilizing the basic composite extendad nozzle.
S ION_OF FE
BEST MODE FOR C UT
With reference to Figure 1, the rotary cone rock bit
30 generally designated as 10 consists of rock bit bedy 12,
pin end 14 and a cutting end, generally designated as 16.
A fluid chamber 13 is formed within bit body 12. The fluid
chamber 13 communicates with the open pin end 14 so that
hydraulic £luid may enter the rock bit body through an
35 ‘attached dr:.llstrmg [_n_.ot: shown] . A dome portion 17



Figure 8 is a cross-section of yet another variation of the extended nozzle
illustrating -an extended portion of the nozzle retention body that is

met al urgical ly bonded to the.done of the bit body to enable a wi de
variation of 25 nozzle extension relative to a borehole bottom while ;
‘utilizing 'the basic conposite extended nozzle.” DESCRI PTI ON OF THE PREFERRED
"EMBODI MENT 'AND BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Wt.h reference to
Figure 1, the rotary cone rock bit 30 generaldy desi gnated as 10 consists
of rock bit body 12, pin end 14 and a cutting end, generally deS|gnated as

16. A fluid chambede£3nes dopomdion olfi ahblﬂxkzmixem\be}htsfwtmxc r12l3

ek bit body thr ok k%fé‘sﬂ FO el FrR S BoRY A e ERY ci&é he
portion 17 def i #8d af gdha béﬁ ofA métﬁrmqna;narmerrmmlv fised\tol leg
Rock bit |egs 20 exbe8Hrbigh difouiady E&ai'm%rékﬁé?ﬁiﬁgt iheg eyl cnd ol t

A cutter cone 18 IS,k b, f t hrqugh a journal bearing
extending into ft eggo%;é%? ##50#5 ?‘r%t; Bf }f (il eg [not shown]. Bach
cone 18, for exanple, hBach ﬁehﬁlm&nnﬁqrc#ximnhQH haseﬂtgmigipéétatxtaﬁtly

spaced around eacheattbbeifdstts 19 eQuidboc L) \Wakedy 8iSERE efdRIE @hed
| ubricant to |0 bearl kéurfaces defi ned between the interior of the cones

18 and the Journal. &nded nozzle, generally designated as 30, is
shown protruding fr om ahnézbeereeemimrsmam @4 fauppddemn aa lobxrd.cantotobi t

body 12. 15 10 Baat iy AR A de AindB DoridehOtiie DHcARI8Y L4 L ToRBsTRY
be supported by a ngzzlg {é%‘?ﬁdé%;l?Ody 15 adjacent to |

An extended nozzle, generally designated as 30, is
shown protruding from a nozzle retention portion formed in
a dome 17 of bhit body 12. v -

15 As few as one and as many as four extended nczzles 30
wmay be supported by a nozzle vetention body 15 adjacent to
the bit dowme 17. Typically, three nozzles 30 are
pogitioned about 120 degrees apart around the outer
periphery of the dome 17 and one center jet nozzle is

20 positioned in the dome to prevent or minimize "balling” of
the bit (not shown].

With referance now to Figure 2, the sectioned leg 12
of bit 10 forms a plenum chamber 13 that directs drilling
fluid into the pin end 14 toward the inlet 57 of nozzle

25 retainer sleeve 56. The sleeve 56 is dasigned to provide
a receptacle for the extended nozzles 30 and its threaded
nozzle retention shroud generally designated as 40. The
sleeve, for example, is welded into the nozzle retention
body. Weld 61 secures the sleeve 56 within the opening 23

30 of body 15. The sleeve further forms a support shoulder 55
that seats the upstream or entrance end 35 of the nozzle
30. In addition, an annular seal gland or groove 58 is
formed adjacent to the end 35 of the nozzle 30. An O-ring
59 retained within the seal gland 58 prevents fluid from

35 washing out the nozzle’?’%m the inside. :
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the bit done 17. Typically, three nozzles 30 are positioned about
120 degrees apart -around the outer- peri phery of the done 17 and one center.
j.et nozzle is 20 positioned in the dome to prevent or mnininize "balling of -
the-bit [not shown]. Wth reference now to Figure 2, the sectioned leg 12
of bit 10 forns a plenun1chanber 13 that directs dr|II|ng f|UId into the
pin end 14 toward the inlet 57 of nozzle 25 rctalner sl eeve 56. The sl eeve
56 is designed to provide a receptacle for the extended nozzl es 30 and its
t hreaded nozzl e retenti othes bhreddegd nmtaine rdekioud udd igsdedigried tol extend

for example, is welgleghddified &%oaoazggam %@faeebﬁﬁyfom;&i bqﬂnsaemaegofee

sl eeve 56 within the ope he sl eeve urtherFEorms

i Ng
support shoul der 5?5?&@%&%t§°4 é'zupsﬂ"é&%ﬁ‘ﬁ? "e%'f EERRESENGS38 §FC
nozzle 30. In addit¢ke, shimaportaensedl of arhke onozpleovehd8 coifocidesl with

adj acent to the gndn?&ﬁext{}eaf WZC%‘% ggzzﬁg Pord &Q—_x%: ol Q's”%@ ‘(‘.’h&hbﬁr&@&

seal gland 58 preve out t

nozzé&P rom %f
i nsi de. The thret@ed PiSEARGE sﬁroﬁépﬂﬁs?%t%e@%nwal% sHifice
froma planar surfagetetidddpordiby Bvzaf ehpoextéhded mozzmd0 t2 tha exdnce

"A' represents a s %ﬁégﬂ c%gfgttlal? Phhglgortlon 37 of the nozzl e t hat
er

coincides with 5 sh e°nozzle 30 to the end 43 shroug
40. Distance "L" represdit annydarospace]itd: apRaraies oecR¥ER Fﬁﬂi’w

of the ext endedwozexhe izl fb&n@ﬂd ifverSdr afallhel oz the. shrowd ol allow

space 48 separates et%)%‘ﬁ ggtggtégo%ﬁ t@%%&lﬁﬁ %ﬁ‘%t Be Lk géi._or |

wall 41 of the shro he s rod of cont
~with an object downfeWmhake huuth%agemaq#tﬁe §beznozzletne TheoM¥Eand &,

slimmed down or reduced-in-diameter portion of the nozzle
37 begins at shoulder 38 of the nozzle 30 to the exit 34

15 formed by the nozzle hence, the nozzle shraud 40 protects

about 50 percent of the extended portion 37 of the nozzle.
It would be obvious to eliminate the annular space

between the shroud and the extended portion of the nozzle

without departing from the scope of this invention.

20 The shroud forms an internal shoulder 44 that seats
against an annular complimentary shoulder 38 formed by
nozzle 30. The cylindrical upstream end 45 formed by the
shroud serves to close out gland 58 of sleeve 56 and the
opposite end 43 forms, for example, a hex head for ease of

25 mechanically securing the shroud into the sleeve 56.

The nozzle 30 is, for example, formed of a steel body
31 with a hard, erosion resistant matrix interior 36. The
material 36 could, for example, be tungsten carbide or any
combination of tungsten carbide and ceramic thereof.

30 Alternative nozzle material combinations will be taught
with reference to Figs. 3 to S.

The upstream entrance plane 35 of the extended nozzle
30 is designed to provide an uninterrupted flow of fluid
from the plenum chambef 13 into the interior of the nozzle

35 past restricted t:hran ?3 and out through exit 34 of the

s



sli mmed down or reduced-in-di aneter portion of the nozzle 37 begins at

shoul der 38 of the nozzle 30 to the exit 34 15 fornmed by the nozzl e hence,
the nozzl e shroud 40 protects about 50 percent. of the extended portion 37
of the nozzle. It would be obvious to elimnate the annul ar space between
the shroud and the extended portion of the nozzle wi thout departing from
the scope of this invention. 20 The shroud fornms an internal shoul der
44 that seats against an annular conplinentary shoul der 38 formed by nozzle
30. The cylindrical upstreamend 45 formed by t'he shroud serves to cl ose
out gland 58 of sl egygzXd. and the opposite end 43 forns, for exanple, a hex

head for ease of 25 nmeghani.cally securj,nq_the.shroud i,nto the gl eeve, 56.
The nozzle 30 is, for exanpres f%?'n&& gﬁgg”S?ear 60d9“§1gwi'#’ﬁ giﬁgm:atwe
erosi on resistant nexténdedt ppesless. illustratedi siregcesanples f @f exampbus

be tungsten carbi demier AR eORBiRGEiE hat 4RES beuCAI Nt EhKBcAFeCthe
thereof. 30 Al teéna:tgl:’:\f/%. nozzl e material conbinations wll be taught with

reference to Fig @€ - The upstream entrance plane 35 of the extended
nozzle 30 is designed t Fjgnore dcdepiats nt rozzlx genkirallyfddsignatad st K20

pl enum chanber 13 ipd@idd1€al HeRehOhddy {5tz Zi £ 35 MAShpsesddn Ch8Ltion
throat 3 and out thégﬁg? eXét 34 of iﬁg 7 no%ége Turgln inowto.F‘lzgu‘['es
3, 4, and 5 the al tEPTIEMAS SRE WMot D 2 3BeLITMEGs (FEAM (e BPRLIR o FRFAET AR
vari ous material commgstierocarbide timy exterdd past awd fomectbe thiroat 133
nozzles. Figure;g 4sPiriies ndz09474 fo IeMREA MeiGY PBRELEGN Aowniit AN BE Ehe
steel body jacket 131. An upstream portion .
throat 133 is fabricated from a matrix material 136 that
may include a ceramic composite mix.
A shoulder 138 is formed in the steel jacket. The
plane of the shoulder 138 is substantially aligned with a
15 plane 139 that intersects the downstream end 140 of the
tungsten carbide portion 137 and the upstream end 141 of
the ceramic portion 136. In the unlikely event that the
end 134 of the extended nozzle 130 encounters an obstacle '
downhole large enough to fracture the nozzle, it will break
20 along the break line 139 coincident with the plane formed
along shoulder 138. Hence, the integrity of the major
portion of the nozzle will remain intact and the nozzle
will not wash out causing the bit to be tripped from the
hole for repair or replacement.
25 Figure 4 illustrates an alternative nozzle 230 having
a steel body 231. An inner liner formed from a matrix
material 236 extends from upstream portion 232, past throat
233 to exit 234. The liner 236 is an erosion resistant
‘matrix material such as a matrix of tungsten carbide. An
30 annular shoulder 238 formed in steel body 231 provides a
seat for the nozzle retainer shroud 40,
The matrix material is, for example, & mixture of
tungsten carbide materials (WC and/or cast carbide W,/WC)
in an infiitrating binder. A typical binder material is a
35S copper based material al yed with Ni, Mn, Zn and sometimes

£



formng entrance 132 is fornmed from erosion resistant tungsten carbide that
extends past and forns the throat 133 10 of the nozzle 130. The interior -
~portiaon downstream of the throat 133 is fabricated froma matrix materi al
~136.that may include a ceranmic conposite mx. A shoulder 138 is fornmed in
the steel jacket. The plane of the shoulder 138 is substantially aligned
with a 15 plane 139 that intersects the downsteream end 140 of the tungsten
- carbi-de portion 137 and the upstreamend 141 of the ceranmi c portion 136. In
the unlikely event whed time itipn owitiye oxxt euhAtd tased) wHED SRcRMt ERs

aln obstﬁclg domnrolnlliggm BRELEh tha famteﬁr&xrhaeneama bet rapuhcbaeaacﬁo
along the brea i ne cOi nci t an

138. Hence, the i n?g F?f quqsﬂg%&‘ﬁ?ﬁgrﬁﬂgn o) °i ha I e wﬁi‘imt‘%gﬁx

~intact and the nozzberbmi‘ized)tcamueodﬁmtaarl mgcrmitﬁtaltld-nbe asrbdded (WEdm
the hole for repgiry nre-a?ii%qaﬁetres%ﬁcs with&itg%ﬁaﬁtiﬁélﬁunaﬁﬁé gdbpe of

alternative nozzle 23 a steel body 231. An inner liner forrred from
a matrix material 2881 %x’t’é ¥95m upst ream port ion 232, past throat 233 to
exit 234. The liner 236 Fiqate &5 clEpdetseyest andtinedt ral&emmwgl nozzhead3ld

matri x of tungsten I f rgg,qu HHes d
231 provides g seatgﬁgg étj%geﬁgz&%faa! ﬂ]er oﬁ 40 ‘Iéa tjr'ﬁ&).( ma 29?5 g
is, for exanple, a AB%t uTléi%F‘qz&Prﬁs %é’z%deBEeﬁ%ﬁ ¥ yik V\EF t2
~carbide [err] inoanlapér| of atergpiv nuteriall 83fi that be:mhmdsrreﬁmm @IntmaeBS
- copper based materi h SRl

adggot ilon with or gg%a‘% uﬁm}dw t% "éﬂor I)% a'g%]lt er nat | Ve'c”?in%g?%gs”the
car bi de coul d be reﬁ?‘&‘ée@%%% 3P4 fercadded arasion, BFBEe?WP“F Co) and/ or
- conventionally With reference now to Figure &, the partially broken

away nozzle retention shroud 40 is threaded intoc sleeve 56;
15 shoulder 44 seating against annular shoculder 38 formed on
the nozzle body 31. The cylindrical upstream end 45 formed
by the body 42 ends substantially at .the seal gland S8.
The hexagonal opposite end 46 forms a cylindrical passage
through surface 43 that is annularlly spaced from the
20 exterior wall of the nozzle (48]1. As heretofore stated,
the annular space 48 allows for slight lateral movement of
the shroud without contacting the nozzle for added nozzle
protection.
The shroud 40 is deszgned to protect the nozzle from
25 breakage by surrounding the slim section of the nozzle 30.
The shroud can be made from any machinable steel, or like
material, that provides the desired properties of strength
to protect the nozzle from breakage. Since the shroud is
located around the outside of the nozzle, it has better
30 mechanical properties [larger moment of inertia] to protect
the nozzle. The properties of the nozzles are constrained
to be very wear resistance due to the abrasiveness of the
£luid or drilling mud that flow.at high velocity through
it. The shroud 40 is not constrained to be highly wear
35 resistant which allows a better selection of materials to



carburized carbide (W) or macrocrystalline carbide (W) 5 with equival ent
results without departing fromthe scope of this invention. Figure 5
- depicts yet another alternative nozzle 330 with a steel body 331 outwardly
~form ng an annul ar shoul der 338. This nozzle is lined internally with , for
“exanple, a 10 layer of ceramic material 336 that extends fromentrance 332
to the exit '334. An .annular ceranic ring-337 caps the exit nozzle- 334 for
added erosion protection. Wth reference now 90 Figure 6, the partially
br oken away nozzle retention shroud .40 is threaded into sleeve 56; 15

shoul der 44 seat i ngPERNEGts tthenminbrextandas nozglecfrem Wwpaate breakpgepody
31. The cylindrical upstmganpepdertc boverdgdy dfhethedsidoduandso over the

- substantially atthe_ seal and_58. _The agonal, ORPOSI e 4 or. s
cylindri cal passageeﬁ%errfﬁﬁpgﬁr‘?ﬁﬁea ﬂ?&ﬁﬁ?%‘%‘%&%?ﬁﬁ“@%hg‘ om {'ﬁ%
20 exterior wall cindhehevid| el MBithinAsther sravfer @fst 10 egperchnt artoul 100
space 48 all ows éor?%!&am. ! %é:‘.?’.als,m%?méﬂémﬂie} hey Rivedaded hhatkoud that

contacting the nozz for a nozzl e prqQtection. The shroyd-40 is

desi gned to prot ectPEHERS %ePPFS?ﬁ“'QSI'PPS'r e?%a@gebﬁ"%"tﬂ‘f"tiijﬁailﬁ‘gs?ﬁﬁigﬁli?ﬁ
section of the nozztke 3tbzzllee3oh{8BY) can be nmade from any machi nable steel,
or like material, that Fﬁi?eﬂx‘ée-? tedendSSid %ﬁt@ﬁ@%ﬁ%&% Sx%lz%.esi-é@élﬂéi%nt ﬁe?‘rés

protect the nozzle from breakage. Since the s ocat iggaround t

outsi de of the nozZFRAL BrQvides.£ox, e¥en RREM HOZ3he PTASECLLER: [| 4 flpeve

monent of inertial skMrqidigeabrably destighatélcapryfieconpeisés tdhalearel bodpr e
constrained to be v r esi.St ance h Si ofy g he I d
or drilling nud thaf‘{?,l %ggt g‘?hﬁé v& oc?#f/e%ﬁer%ugf}%.g eIEe sar,o& tl'4Ot{|lééJ

not constrained to BROYRUSeS, avv@g-ﬁtéscer%%l skzon swnfacearloRf Rikebedy 12.

sel ection of nuatericdkedwise the sleeve is identical to sleeve 56 described
with respect to Figures 2 and 6. .

15 The nozzle 30 and shroud 40 mount within the extended
sleeve 150. This combination results in about an 80
percent coverage of the extended portion of the nozzle thus
substantially protecting the entire nozzle.

Sleeve 150 is, for example, welded through surface 21

20 at juncture 149 thus securing the sleeve within the nozzle
port 15 formed in body 12 of the rock bit 10.

Figure 8 is an alternative means to project a mini-
extended nozzle closer to a borehole bottom utilizing the
basic nozzle retention and protection means described

25 heretofore.

A separate nozzle retention segment generally
degignated as 100 consists of, for example, an "elbow"
shaped steel body 101. Body 101 forms upstream end 102
that direets fluid into passage 103. The opposite end 105

30 of body 101 may be extended any desired length from dome
117 of the bit 110 depending upon the limitations set by
the mini-extended nozzle mounted therein. Body 101 forms
a shoulder 104 that is seated to planar surface 116 formed
at the base of nozzle retention portion 115 of bit body

35 112. Weld 106 secures’t?e extended segment 100 to the bit
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protect the m ni-extended nozzle frominpact breakage. The percent coverage
~of the shroud 40 over the extended portion 37 of the nozzle is defined by

" A/L * 100 and should be within the range of 10 percent to 100 5 percent.
‘Fig. 6, for exanple, illustrates a shroud that protects 50 percent ["A"] of
“"the extended slimsection of the nozzle 30 ("B"]. Figure 7 teaches an
alternative nozzle retention -neans that provixtes for even nore nozzle
protection. A sl eeve 10 shroud generally designated as 150 conprises a

sl eeve body 147 thAdiasent gemexdithded flange portion 151 that protrudes a
di stance "B" from surfaqge Zme bidf boshurdsek @Baervesriddd stieswe various

identical to sleeve 5 th r ecl, t n

The nozzle 30 and “I‘*lrou%%%g&ﬁg ?w\h ??'n'ﬁa et ex éﬂgggﬁeé\!}g ggg?a&j‘?%i%f
conbi nati on resul t £hen pregantaniwedone witheus: aiga@agtinae fxomefthel 8ePR€ on
of the nozzle thys ﬁi&l&!&nt' ghly ﬂiﬂéfﬁﬁengrlhéiﬁﬂ'ﬂ&ﬂ%’decoﬁls&ﬂi@tﬂéﬁ
is, for exanple, d throggh surf.ace IH’ Q ﬁ) us ecur
the sl eeve within t rafdon,p nﬂﬁhg L&Zﬁvq &SR ERP ?‘Tni
Figure 8 is an al tetmMwav.elm!mnscbms#da;e;htoampraserﬂxteadu‘amembbdimdmtsm
to a borehole bott A hedif NAUEr20Ld! snfmeasa&mmndwreﬁ&ﬂaoae

nmeans descri bed 25 eret ol?ore rate nozz

a etenti o nent
general | y desi gnat éH‘%rsf@?dcﬁh%‘F §‘P§%€ﬁ‘ the, scopgpf ﬁppgwgw Bgcthe
steel body 101.10 Bothyvekithionho may hesprmﬁ&ddoﬂ:ﬁérwm thare &ss specifical by

passage 103. The opp@] y 101 may be extended any
desired length fro é&fﬁg %Q?h Q%&{ b%%g dependi ng upon the limtations
set by the mni-extended nozzle nounted therein. Body 101 forms a shoul der
104 that is seated to planar surface 116 forned
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at the base of nozzle retention portion 115 of bit body 35 112. Weld 106
secures the extended segnent 100 to the bit 10 adj acent done 117. It
will of course be realized that -various nodifications can be nmade in
t he.design and operation of the present invention without departi ng from
the scope 5 thereof. Thus while the principal preferred constructionm amd—-

node of operation of the invention have been expl ai ned inm
consi dered to represent its best enbodi ments i ch have b ”"ﬂls"ﬁéﬂl’””"'
and described, it shoul d -be understood that wthin the scopt df tthe

appended cl ai ms t heggMgivention may be practlced ot herwi se than as
specifically illustrat eg.t and_descr retention s{uroud

bed. z
designed to retain an e end@dnﬂﬁfi ?ﬁ%ﬁi@& ﬁPF‘H‘I“ﬂ ﬁiﬂ d,tp rAERin an
protect an extended®Xrendednnogzlaimpunted! withixt aprodck désabd i pratecbosty

of the rock bit frmdyrkd§e-A46n18ORANA! nBRa00 Sﬁh€ pEGtrids hditeln
bor ehol e, sald%%co ri'sin a,cylindrical

upstream open e cERSF hlEx’?’P“bhHBa’é?ﬁ‘b g‘ﬁﬁirﬁRPSys%%ﬁd
body form ng nmeans daxks ddr e:.shid smdnehoMet.hsamMna&d rcomprisingan

interior wall formed by saidgb roc 988?9%&9’%9%%# %g,lsgrgé;neégg‘g

nozzl e between said shroud and exit e
concentrical ly surrithdad) argecende r?c!’leﬁg exitr ead. eii‘eﬁﬁﬁﬂrpﬁﬂ-l ofewred by

nozzl e protrudi ng kmiehdbddye forinihgdieans Ufd | secire daidasheodd withix oflest
sai d extended ppytiQOihiehe JR0FakEri L2 WEP Ffiined by said body forming a
means to secure said extendad nozzle between said shroud
and said rock bit, said second open exit end concentrically
surrounding and extending over an extended portion of said
nozzle protruding beyond the bit body a sufficient distance
18 to protect said extended portion of the nozzle from contact
with an obstruction exterior to said rack bit.

2. A shroud as claimed in claim 1 wherein said
shroud extends over said extended portion of said extended
20 nozzle from about S0 percent to 100 percent.

3. A shroud as claimed in claim 1 or 2 wherein an
annular space is formed between said interior wall formed
by said shroud and said exterior wall formed by said

25 extended portion of said extended nozzle, said annular
space allowing for some lateral movement of said shroud
surrounding said extended portion of said nozzle.

4. A shrocud as claimed in claim 1 or 2 further

30 comprising a shroud retaining sleeve that is secured within
said nozzle retention aperture formed by said rock bit,
said sleeve forming a first - upatream opening that
communicates with a £luid chamber formed by said xock bit
and a second downstream opening that extends a distance

as beyond an exit opening said nozzle retention aparture,
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wi th an obstruction exterior to said rock bit. - 2. A shroud as cl ai ned
in claiml wherein said shroud extends over said extend(-:-er)ﬁﬁki—crn—‘mc said
.extended 20 nozzle from about 50 percent to 100 percent

claimed in claiml or 2 wherein an annul ar- apace is for m “;mmﬂm
~interior wall fornmed by said shroud and said exterior wal'l=Tarne

25 - extended portion of said extended nozzlel2said annul ar space al I ow ng
for. sone |ateral novenent of said shroud surroundi ng sai d extended portion
of said nozzle. 4.8aid Shxewd asetainingl sheevei enebding maidnesbooud to
conprising a shr ousufehernpaetebeenaiahakr.eﬁas@cpbedimtbfn Siﬁldd axvEtided

retention aperture y e I iof St
upstream opening n{a% ﬁ%ﬁ?%%?&%&’f% %P%qﬂd(?‘%ﬁa%‘% Qz %déieg
rock bit and a secdi@tanemseqeain bpchhegdiskangs agidd %Mﬂ‘@t zﬁ@é nasfond
an exit openingsof gadlldeRDE Zdperitige BE! 8RidPESi4le retentibl Sbeiifkd .t ai Ni Ng
sl eeve enabling said shroud to further protect said extended portion of
sai d extended nozzl e by extending the shroud over the nozzle an added

di stance equal to the dSstark@ogale retesrdonxaturond pukstantisldyeas thegedm ng

of said nozzle ret aahbefbe&e&ieﬁereémn%enw'aﬁdr %tser&io% 30 @déh of the
substantially as hgrﬁ g descr;ﬁﬁ refere ind as shown in each of

t he enbodi rrents of ipents GFSRPP@%Y nﬁ). awin



