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'This jhyention relates to improyeaentS in 

roiler" type grotary grock bits, and particularly tO 
that type of rotary rock bit corkaraorally referred tO 
as the cross-Section type. 

HeretOfore roller rotary rock bits of the crOSS 
Section ?ype have been constructed with , tWO Op 
posed rgtary gutters commonly referred tO as the 
gauge cutters, añad two opposed inner Gutter'S 
c{Graçtaognly 1’eferred to as the crOSS curiters or the 
crOSS-Sectiojim cutters. Betweeth the four cutterS 
cornstituting t?ais group there has beem tgSually 3, 
bridge which coOperates with the bgdy of the bit 
ard particularly the arrras thereof irm rotatabiy 
Supporting the cutters under the exÉiref:1ely héaWy 
oads to Which they are Subjected i?m the CO11trSe 
of drilling. in rotary rock bits of this characte1' 
circulation porís have been proWided in the 
body of the bit arranged to discharge the cir 
tgulation fiuid upon. Or adjacent the upper? Sut'fa,36S 
of the roller cutters - on the theory that, this pañ'- 
í‡cular · location ' and the , direction of the diS 
charging stream of circulation f?uid is neceSS8ry 
ia order that the Spaces between the cutter teeth 
{3an be properly cleaned. I haa.We found that 
Superior reSuits can be obtained in a, rock bit 
of this character by diScharging .6either all or the 
rmajor portiora of the circulation fluid doWnWard 
ly in an axial direction at the center of the bit 
So thaj; the fiuid discharged Will be caused to im 
pirage upon the bottom of the Well bOre and Spread 
therefrOrn tower the bottom of the Wel1 bore afhd 
acroSS the bottoms of the roller cutters. In this 
way, the circulation fiuid not; only flushes the 
bottom of the Wel1 b0re clean of cuttings, but will 
also cleah, the Spaces between the cutter teetha on a 
the individual rolders. 

Ft is, therefore, a primary object of the inver? 
tion to prowide an improwed roller rock bit of the 
cross-Section type wherein there is a circulation 
port; through Which all or at least the major 
portion of the circulation fiuid is discharged 
downwardly through the bridge that is arranged 
between the criters of the bit. 
Another object of the inveration is to proWide a, . 

rock · bjt hawing the abowe-mentioned charac 
teristics, and wherein prowision is made for break 
ing up or drilling up the core of formation wer-- 
tically beneath the circulation port. 
With the foregoing and other objects in wiew, 

which will be made manifest in the folloWing de= 
tailed description and Specifically pointed out in 
the appended claims, reference is had to the ac 
companying drawings for an illustrative embodi 
ment of the inwention, wherein: 

Figure 1 is a, wiew in elevation of a, roller tock 
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2 
bit etmbodying the present invention, -- parts be 
ing brokera aWay and shown in wertical Section ora 
a plahe extending between the gauge cutters of 
the bit; 

Fig. 2 is a bottOria plane Wiew of the bit, ShoWra 
in fig. 1; and 

Fig. 3 is a Sectionai wiew taken. Substantially 
upon the iithe 3----- upon Fig. 1 in the direction 
indicated. 

Referring to the accormpanying drawings 
Wherein · Similar reference characters · designate 
Similar parts throughouí, the body of the im 
prowed bit may be constructed in any comwerm 
tional Or preferred raangmer, the body being gen 
erally indicated af; ! ó ahd hawing a, threaded pin 
I { for its attachment to a drill collar on a, rotary 
drill stem. In the bit iliustrated, there are op 
pOSed gauge cutters !2 and 3 and opposed inner 
Or' CrOSS--Section , cuífers { | a?ad . All of these 
cutters are rotatably mounted against the inner 
Sides of legs on the body of the bit; and in the 
uSual c0tnStruction there is a bridge { disposed 
betWeeh the cugüífers exterading in a lotngitudinal 
direction between the gauge cutters !2 and [3. 
'The particular rótartner irm which the ends of the 
bridge are connected to or are fraounted upon 
the body of the bit; iS i?arraaterial inSofar as the 
.present invention is concerned, and consequently, 
the mourating for' the ends of the bridge has raot; 
been illustrated. In accordance with the presernt; 
inWeration, this bridge ha?s a relatively large ye;*- 
tical central aperture { formed thereira which 
COnduCtS the major portion, if not all, of the cir 
culation fiuid from the interior of the body {{!}} and 
disCharges it; certraily against the bottorn of the 
Well bore. The bridge has an upwardly extend 
ing . tubular extension fé which raay be welded 
aS at l9 to the body of the bit and prOwides the 
upper end of the aperture it. Near' the bottom of 
the bridge the apert|1|re T is fared out, toward the 
gauge cutters I2 and fé as ipadicated at; 20 and 
a Web ?! extends acroSS this flared portion of the 
aperture, , 'This Web has its ends 22 , and, 23 off-a 
Set with relation to each other and sha2ped to 
prOWide tW0 cutters of a d?ag bit Separated frorm 
each other by a wertical slot; ?é. One · of the 
|blades extends to the axis of the bit, but; the other 
blade may terminate a, short distance therefron 
as illustrated in Fig. 2. 
A feature of the invention concerns the rela-- 

tionShip of the cutting edges of the blades with 
relation to the roots of the teeth of the cross 
Section cutters 4 and {6. The cutting edges of 
these blades that form a Smal1 drag bit at the 
botton of ihe aperture {{T are preferably hori 
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zontally even with the roots of the teeth on the 
crOSS-Section cutterS. While this relationShip 
may wary Somewhat it Should be maintained aS 
close as is reasonably practical. If the cutting 
edges of the blades of the drag bit are located 
more than a reasonable amount below the 1rootS 
of the teeth on the CroSS-Section cutters l4 arnd 
I at the b0ítorms of these cutters, the drag bit 
is in effect required to cut a pilot hole in the 
formation and excessive wear occurS at 25 Where 
the outer ends of the blades join With the flared 
ends of the aperture ? in the bridge f6. On the 
other hand, if the cutting edges of the drag bit 
are located rimore than a, rea.SOihable armOutInt; abOWe, 
the roots of the bottom teeth on the cutterS l4 
and {? a restriction in the circulation paSSageS 26 
and 3 results and there is exceSSiwe fluid cut-" . 
ting of adjacent; rimetal SurfaceS. 

It is not eSSential that all of the circulatiota 
fluid be discharged through the paSSage fi, and 
if desired, there may be some additional Small 
portS in the bit; arrarraged to discharge on top of 
the cutters oft' adjacent theria. HoWewer, a ima.j01' 
portion of the circula.jiora fitaid ShaOuld be direc?ed 
downwardly through the passage { in order to 
Obtain ?optianuma drilliirng chaa,1'acteristicS. 

in relatively Soft and sticky forrmaticns, bitS 
rmade ira accordarage with the preseYnt; iraveratioja 
have given OutSta.imdir?g pe1'fOrr?r?a.ace ita · COrata.S{}; 
with the coraVentiormal CrOS8-8ecíiOrn bit; wbjcta 
terhds to **ball up'' arrad to síOp driling dide to thae 
acCuYmutation of cuttingS in arad around the cat 
ter teeth. The discharging circulatiorn it id which 
impingeS against the bottOrm of the Well bOre at; 
the center there0f is diwerted by the bOt?0*?n of 
the well bore outWardly acroSS the bottorna, tha13S 
fituShing Cuítings away from the bit a.iad aS the 
iuid tra,verses betweera the teethn On the inter ?.ind 
outer cutters, it tends to wash these teeth clearn. 
In this manner, the bottom of the well bogre is 
rYaajr?tained rela.íiWely free of CuüíingS. and as th6 
cu1tter teeth are kept in a clearn COradition the 
penetrating ability of the bit is not retarded, 

In the usual conStructiota, the bridge and itS 
a.SSociated extension {8 are made of a Single piecé 
of r?meta.l, and while the blades. Of the drag bit, 
rnight be made integral the1'eWith, the Sirablest 
method of cOnStruction is to make the web that 
proWides these blades of a. Separate piece and 
welded in place in the flared Opening in the bot 
toim of the bridge, thus in effect, making it im 
tegral with the bridge. 

F'r'Orm the abOWe described construction it. will 
be appreciated that; an improwed rotary rock bit, 
is provided wherein the rºmajor portion of the cir- ; 
culation fiudid is discharged doWrawardly centraility 
of the bit, a.rad On impinging against t?he botíoi}1 
of the Weli bore, it is caused to fiow outwardly 
acroSS the bottomas of the cutterS, thus fit1shitag 
cuttings aWay frorga the bottorm of the well bo]]' 
and keeping the teeth of the Gutters relatively 
clean. The fact that the bottom of the aperture 
if is fia.red aS at 2? facilitateS the fdow of circt!-- 
lation fiuid acroSS the bottoms of the gauge cut 
ters even thaough theSe cutters frha3y be imO1re, re 
rhotely iocated from the axis of the bit, than the 
croSS-Sectiora cu1tters fé and {6. 
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Warious changes may be made in the details of 

construction without departing frorm the Spirit; 
and Scope of the invention as defined by the ap 
pended claims. 

| claim: 
i. A rock bit comprising a, hollow body attach-- 

able to a drill Sterm and hawing legS extending 
dowinwardly therefrom, toothed roller cutters ro 
t?tably imounted against the inner Sides of the 
1egš, a, bridge betWeera thae cutterS ima.wi1ag a, wer-- 
í?c?idy exteraditing central apert|141'e thae;'éüín1'Çyugh, a, 
tubular extension on the bridge" for1|mi|1ag a, cora 
t?hattation of Said " apertuare leading up to üíae in 
te1'ior' of the body So as to conduct circulation 
fi!1?d therefrOrga dOWnWardly through the bridge, 
a.?ad dr?g bit cutifiers extending inWardly froçam tíae 
Sides of the aperture haWing thaeil' 1oWe1' edgeS 
terrmairaatirag approximately horizont8lly ewerm with 
the ?'OptS Of the teeth OKa the roiler CU}|?te1'S. 

2. A. 1|rock bit of the CrOSS-Section type compriS 
?hg a, haollow body attachable to a drill síem, legS 
extending dOWraWardly frofa the body, g?uge cut 
ters rotatably touriated against thae ini?er SideS 
of two opposed legs, CroSS-8ection. Cutters rotat 
ably mounted against the inner Sides of tWo other' 
?8gS, a, bridge é??éteading frOn gaug8 cutfie' ?O 
gauge Cutter arad disposed between the raraer ernds 
of the cross-Sectiora Cutters, raea.rnS prOwiding a, 
paSS8age fo' the diSgën8rge of circulatiorm fiuid ex 
??ending frorm the interio;' Of the body dO??ytmwardly 
??bar'Ougg?a üí1e bridge, and drag bjü çuííers exterad 
itag irawardly frO1Y tkae Sides of the paSSage adj8 
ce;n? ?he lower end therecif the bottOrra edges Of 
the drag bit cuttterS terribinating approximately 
eWe with the ''boíS of the te6?a Qia ta6 C'CSS 
?ec????c?a cuíterS. 

8. A rock bit of the Cross~SectiOYa type co132.jpg'iS 
, ing a, aOllow body attachable to a drill Stefh, egS 
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extenditmg doWnWardly from the body, gauge cat 
íe's roíatably inOtarated against t}me ?mraer Sid??es of 
tyWO opgbOSed legs, c?'OSS-sectiora Guffers 1rOffia,ta,biy 
1}|tou1raj6d against the irather Sides of two othe;' 
ieSS, a bridge exterading frOaa gaugge · CLitt?et' 60 
gadge cutter and dispOSed between the inner 6radS 
of the croSS-Section Cuíters, mea.anS prOwiding a 
paSSage for the diScharge of circulation fiuid eX 
tending froma the interiog? of the body dowrawardly 
through the bridge, the botform of the passage 
fdaring laterally tOWard the gaugge cuÉterS, ar1d 
drag bit cutters extenditag inwardly frCrn thó 
laterally fia.red portion of the paSSage. 

PRENN''. H. SWART. 

?eferences Cite in · the file of this patent; 
UNTH';} S''A['FS PA'['N''S 

Nuarrabe}}' Namé 1 Date 
1,850.358 Scotti -------------- 13ag'. 22, 1932 
1,992.992 CollinS --------------- jA['a1', 5, 1985 
2,047,110 *eed ----------------- juiy ', i936 
2,058,750 WilliamS et al. ------------ Oct. 27, 1986 
2,068,327 HoWard et al. --------- |j3a. 19, 1937 
2,135,024 Barretit et al. ------------ dow. 1, 1938 
2,244,537 Karn?merer ----------- ju1rate 3, 1941 
2,320,186 Kamartherer ------------- BA8ay 25, 1943 
2,320,187 Kamimerer ------------ jMay 25, 1943 


