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1. 

This invention relates to drill bits, and more 
particularly to rotary bits of the expansible type 
for drilling or reaming holes below well casing, or 
other well conduits, greater in diameter than 
the inside diameter of the casing through which 
the bits are capable of passing. 
This application is a continuation-in-part of 

my applications for “Rotary Drill Bits,' Serial 
No. 597,744, filed June 6, 1945, which issued as 
Patent No. 2,466,991, and “Expansible Rotary 
Drill Bits,' Serial No. 686,806, filed July 29, 1946, 
and “Expansible Rotary Drill Bit and Method 
of Assembling the Same,” Serial No. 779,592, filed 
October 13, 1947. 
An object of the present invention is to provide 

an expansible drill bit embodying improved 

0 
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means for releasably holding the cutters of the 
bit initially in retracted position: 
A further object of the invention is to provide 

an expansible drill bit embodying a positiva act 
ing, hydraulically releasable device for initially 
holding three or more angularly spaced cutters, 
in retracted position. In this connection, the die 
vice is also applicable for holding one or two 
cutters in retracted position. 
Another object of the invention is to provide 

an improved lock device in a rotary expansible 
drill bit for holding cutters positively in the out 
ward position to which they have been previous 
ly expanded. 
This invention possesses many other advan 

tages, and has other objects which may be made : 
more clearly apparent from a consideration of a 
form in which it may be embodied. This foln 
is shown in the drawings accompanying and 
forming part of the present specification. It Will 
now be described in detail, for the purpose of ill 
lustrating the general principles of the inven 
tion; but it is to be understood that Such de 
tailed description is not to be taken in a limit 
ing Sense, Since the Scope of the invention is best 
defined by the appended claims. 

. Referring to the drawings: 
Figure 1 is a side elevation of a drill bit en 

bodying the invention; 
Fig. 2 is a cross-section taken along the line 

2-2 on Fig. 1; 
Fig. 3 is an enlarged partial longitudinal sec 

tion taken along the line 3-3 on Fig. 2, with 
the cutters locked in retracted position; 

Fig. 4 is a view similar to Fig. 3, with the cut 
ters released and locked in expanded position; 
and 

Figs. 5, 6 and 7 are CrOSS-Sections taken along 
the lines 5-5, 6-6 and 7-7, respectively, of 
Fig. 4. - 

As shown in the drawing, the rotary drill bit 
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A is attached to a string of drill pipe B, by means 
of which it is lowered through a well casing C 
in a well bore to a point below the casing shoe 
D at which enlargement of the bore hole is to 
commence. The drill bit preferably has a pilot 
bit 0 at its lower end for centering the bit in 
a hole that may have already been drilled, or 
for drilling the central portion of new hole in 
the absence of pre-existing hole. The main por 
tion of the bit is capable of enlarging the bore 
hole by producing and operating upon a forma 
tion shoulder E, as hereinafter described. 
The upper end of the bit consists of a driving 

mandrel , whose upper pin. 2 is threadedly 
connected to a sub 3 forming the lower end of 
the drill pipe string B. This mandrel includes an 
upper kelly or drill stem member 4 slidably 
Splined to the main body 5 of the bit. As disclosed 
in the drawings, the exterior Aa of the kelly is 
hexagonal in shape, and is telescopically received 
in a companion hexagonal socket 5a within the 
body. The mandrel has a limited range of lon 
gitudinal movement within the body, its upward 
movement being limited by engagement of an 
external shoulder 6 on the kelly with a retainer 
ring 7 at the upper end of the body, suitably 
Secured thereto, as by the use of welding mate 
rial - † 8. - 
The body 5 has a plurality of expansible parts 

mounted on it, comprising cutter supporting 
members 9 pivotally mounted in body slots 20 on 
pivot or hinge pins 2i suitably secured to the 
body, as by the use of welding material 22. Each 
cutter supporting member consists of a depend 
ing leg 23, having a bearing supporting pin 24 
inclined inwardly and downwardly, and on which 
a roller side cutter 25 is rotatably mounted. 
Anti-friction roller and ball bearing elements 
26, 27 are preferably placed between each cutter 
25 and bearing pin 24, the roller bearing 26 trans 
mitting radial thrusts and the ball bearings 27 
both radial and axial thrusts. The ball bearings 

- 27 also retain each cutter on a pin, being inserted 
in place through a passage 28 in the bearing sup 
ports, which is then closed by a plug 29 welded 
to the pin. 24. The plug or pin 29 depends from 
the passage 28 and is used to hold the cutters 25 
in retracted position, as pointed out below. 

Each cutter supporting member 19 also in 
cludes an upwardly extending arm 39, against 
which an elastic expander 3 bears. This ex 
pander, in the form of a compressed coil spring, 
is received within a retainer pocket 32 in the 
body 5, and exerts its force against the arm 30, 
tending to swing it inwardly and thus urge the 
cutter 25 on the other side of the fulcrum pin 2 
in an outward direction. The extent of this 
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outward movement is limited by engagement of 
stop shoulders 33, 33 on opposite sides of the cut 
ter supporting member 19 with cooperable body 
stop shoulders 34, 34. 

After the cutters 25 have been expanded out 
wardly by the expander springs 3 to the maxi 
mum extent, they can be locked in this position 
by a tubular member 35 of the mandrel , which 
is piloted in the kelly 4. This member is pro 
vided with a lock portion 47, movable from an 
upper position in transverse alignment within 
ner supporting member recesses 36, permitting 
retraction of the cutters, to a lower position op 
posite lugs 37 formed on and projecting in 
wardly from the supporting member legs 23, pre 
venting retraction of the cutters. 
The tubular member 35 is connected in Swivel 

fashion to the kelly 4, to permit relative arcuate 
or rotary movement thereb?tween, which c?n 
occur to a slight extent. However, the kelly and 
tubular member are coupled together for longi 
tudinal movement in both directions. This is accomplished by providing an anti-friction 
thrust bearing between a boss or shoulder 39 on 
the tubular member and the kelly 4. The 
shoulder 39 is received within a lower socket 4b. 
in the kelly and has a toroidal raceway Teon its 
exterior, around which a plurality of bearing 
balls 7 I can ride. These balls are also received 
in an opposed toroidal raceway 72 in the kelly. 
The balls it are insertable into the raceways 

through a hole or passage 73 extending through 
through the external shoulder 6 on the kelly and 
communicating with its internal race T2. After 
the balls have thus been disposed in position, the 
hole is closed by a suitable pin or plug 14, which is prevented from moving outwardly of the kelly 
by the inner wall of the surrounding body 5. 
The tubular member 35 has an upper portion 

35d extending into the central bore 4d of the 
kelly, with the upper terminus 75 of the member 
35a flaring upwardly and outwardly, to guide a 
ball 76, or corresponding element, into the central 
passage 35e through the tubular member 35. 
Fluid pumped down the drill string B will flow 
through the kelly pin 12 and into the central 
passage 35e, it is prevented from flowing around 
the exterior of the tubular member 35 by a suit able packing 77 disposed between the upper 
portion 35a, of the tubular member and the kelly 
adjacent the upper end of the tubular member 
shoulder 39. 
The arrangement between the tubular member 

35, and kelly. 4 is such that both downward and 
upward movement i? transmitted between the 
kelly 4 and tubular member 35 from one race 
way to or 12, through the ball bearing elements 
T, to the other raceway 72 or 70. In this man 
ner, the kelly 14 and tubular member 35 are 
caused to move jointly in both longitudinal di 
rections, but they are free to partake freely of 
relative movement therebetween. 
The mandrel it is normally held in its upper 

position with respect to the main body 5 of the 
bit and the supporting members 9 by a helical 
retractor spring 38 encircling the tubular member 
35, with its upper end engaging the mandrel 
shoulder 39 and its lower end engaging a spring 
seat 40 at the lower end of the hexagonal body 
socket 5a. This spring seat 40, also serves as 
an upper bearing guide for the tubular mandrel 
member 35, whose lower end is slidable within a 
lower bearing guide 4 below the lugs 37, which 
is, integral with or secured to the main body of 
the bit. The two guides 40, 4 form a spaced two 
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4. 
point support for the mandrel member 35 and 
assist it in resisting inward movement of the 
cutter legs 23 to retracted position during the 
reaming or cutting operation. 

Circulating fluid can pass downwardly through 
the string of drill pipe B and through the tubular 
mandrel for ejection from its lower discharge 
nozzle 35c. and onto the cutters 25, to cleanse them 
of cuttings and flush the latter from the drilling 
area, to the top of the Well bore. This circulating 
fluid is also availed of to unlatch the cutter sup 
porting members 9, in the event it is desired 
to hold them positively in retracted position. 
The cutters may be retained initially in re 

tracted positions against the expansive forces of 
the springs 34 by means of a trip device. This 
device includes a holding plate or member 28 Se 
cured to the lower end of a central rod 19, whose 
upper end projects into the tubular member pas 
sage 35e. A head 80 is secured to the upper end 
of the rod, which has peripheral notches 8 
therein, in order to allow fluids to pass upwardly 
into the central passage 35e and into the drill 
string B. The holding member 78 has spaced 
holes '82 in its outer portion for receiving the 
lower ends 29a of the ball bearing plug or pins 29. 
When the holding device. 78 is disposed over 

the pins 29, the cutter supporting members 9 
are prevented from expanding under the influ 
ence of the springs 3, thereby holding the cut 
ters 25 in retracted position. It is to be noted 
that the pins 29 are inclined initially in a down 
ward and outward direction, so as to prevent the 
holding member 78 and the rod 79 connected 
thereto from moving downwardly until purposely 
released, which downward movement would al 
low outward expansion of the cutters 25. Such 
release can occur as a result of fluid pressure 
acting downwardly on the ball 76, which can 
rest on the head 80. 0 SLL S SLSSLSLSSLSSSSq SS SS SS 

During lowering of the cutting tool to the 
point at which the reaming operation is to begin, 
the holding device 1a, 19 retains the cutters 25 in retracted position. During this lowering op 
eration, fluid may flow upwardly around the 
holding device rod 79 and through the notches 
or recesses 8 in the head 3 into the tubular 
member passage 35e. The fluid lifts the ball 76 
upwardly with it, as limited by a screen 83 secured 
to the upper end of the pin 12 by screws 84, and 
then continues its upward flowing to fill the tubu 
lar drill string B with the drilling fluid. 
When the point in the well bore has been 

reached at which the reaming operation is to 
begin, the pumps at the top of the well bore are 
started and drilling fiuid pumped down the drill 
string B. The ball is then forced down through 
the passage 35e onto the head 80. Since the 
diameter of the ball is preferably equal to the 
diameter of passage 35e, it substantially closes 
the passage 35e to downward flow of fluids, which 
allows the pumps at the top of the well bore to 
exert a pressure on the fluid in the drill string 
B and tubular member 35. This pressure acts 
downwardly on the ball 6, which correspondingly 
exerts a downward, force on the holding device 
79, 78, shifting the latter in a downward direction 
off the pins 29, and the ball 76 and rod 79 com 
pletely out of the passage. 35e. The pins 29 are 
thereby released, allowing the springs 3 to ex 
pand the cutters 25 outwardly, while at the same 
time... the passage 35e is free from... restrictions, 
which allows fluid to be pumped through its lower 
nozzle 35c onto the cutters. 
The cutters may also be held in retracted po 
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sition by a band 85, which encompasses the legs 
23 and holds them inwardly against the force 
of the springs 34. This band may be formed of 
metal box strapping that is readily breakable, 
its ends being held together by a clip 86, in a 
manner well known to Warehousemen. A jarring 
action, such as that incident to rotation of the 
bit, is sufficient to break or Snap the Strap 85, 
which is thus released from the legs 23. 

If desired, the band 85 may be used to hold the 
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cutters 25 retracted in lieu of the trip device 78, 
9. 
In the operation of the device the tool A is 

mounted on the lower end of the drill String B, 
with its parts held in retracted position by the 
latch or trip device 78, 79, and also, if desired, 
by the strap 85, as shown in Fig. 3. In this po 
sition of operation, the compressed retractor 
spring 38 holds the mandrel and its kelly 4 
in an upward position. With respect to the body 20 
5, as determined by engagement of the kelly 
shoulder 6 with the body retainer ring . With 
the mandrel in this position, its lock portion 47 
is elevated above the lugs 37 on the cutter Sup 
porting members i9, being received within the 
inner recesses 36 in the Supporting members, 
which permits the latter to be held inwardly 
against the action of the expander Springs 3. 
The tool is lowered through the Well casing 

C, and upon reaching the position in the well : 
bore below the casing shoe D at which the drill 
ing operation is to begin, the pumps are started 
at the surface of the well bore, the fluid under 
pressure in the drill string and bit A forcing the 
trip device 78 off the pins 29, releasing the cut 
ting supporting members 9 for outward expan 
tion under the influence of the springs 3. If 
the band or strap 85 is used, rotation of the bit 
by the drill pipe B will break the band and re 
lease the cutter supporting members 9. 
The drill string B is then rotated to rotate 

the main bit body 5 through the splined kelly 
and body connection 4a, 5a, the expander 
springs 3 forcing the arms 30 in Wardly and the 
cutters 25 outwardly against the formation. RO 
tation is continued without moving the drill 
string longitudinally until the side cutters 25 en 
large the diameter of the hole to the maximum 
extent, as determined by the eventual abutting 
of the supporting member stop shoulders 33 with 
the companion body stop shoulders 34. There 
after, the drill string is lowered to cause the for 
mation shoulder E, produced in the Well bore by 
the cutters 25 under the action of the expander 
springs 3 , to support the cutter members 9 and 
body 15, and prevent their downward movement. 

Since the body 5 cannot move downwardly, 
drilling weight imposed on the drilling string B 
shifts its connected mandrel downwardly 
within the body 5 against the action of the re 
tractor spring 38 until the lower end 48 of the 
kelly 4 engages the upper spring seat and guide 
40. This downward movement also shifts the 
tubular member 35 downwardly, because of the 
interlocking ball thrust bearing TO, 7, 2, to po 
sition the mandrel or tubular memberlock por 
tion 47 opposite and in alignment with the lugs 
37 on the inner portions of the cutter Supporting 
members 9, providing a positive lock by prevent 
sing inward movement of the cutters. So long as 
down weight is imposed on the drill string B, 
and the cutters 25 rest on the formation shoul 
der E, the cutters are prevented from moving 
inwardly by engagement of their lugs 37 with 
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noted that further outward movement of the 
cutters beyond the predetermined maximum 
reaming diameter is prevented by contact be 
tween the supporting member shoulders 33 and 
the body shoulders 34, through which the drilling 
weight is transmitted to the roller cutters 25, 
thus relieving the hinge pins 2 of this load. . . 

Drilling is continued by rotating the drill bit 
and imposing the proper drilling Weight on the 
cutters to cause their removal of the formation 
material and reaming of the hole in a doWnWard 
direction for the desired extent or length. When 
the drill bit is to be retracted and removed to 
the top of the Well bore, all that need be done 
is elevate the drill string B, which moves the 
side cutters 25 above the formation shoulder E, 
and permits the retractor Spring 38 to preSS 
downwardly on the body 5 and move it, together 
with the cutter supporting members 9, down 
Wardly with respect to the mandrel II . This ac 
tion repositions the mandrel lock portion 47 op 
posite the supporting member recesses 36 and 
above their lugs 37, because of the ball bearing 
coupling , permitting in Ward SWinging of the 
cutters 25 and their supporting members 9 When 
the tool passes back into the casing C, upon elle 
vation of the drill string. The cutters 25 and 
their supporting members 9 will ride the Wall 
of the casing C during elevation of the string 
until the tool is removed from the top of the well 
bore. ?? 

The lock portion 4 of the tubular member 
preferably has flat faces a, engaging corre 
sponding fiat faces 37a on the lugs 3 extending 
inwardly from the cutter. Supporting members. 
These fiat faces are preferred, tO present a, Sur 
face contact between the members, and thus in 
crease the load carrying capacity of the lock de 
vice, enabling it to resist to a greater extent the 
reactive force of the formation tending to press 
the cutters 25 inwardly from their expanded posi 
tions. The remaining portions of the tubular 
members. 35, namely, the shoulder 39, the upper 
section 35a, above the shoulder, and the portions 
which ride in the upper and lower bearing guides 
40, 4 are all circular in cross-section to permit 
relative rotation, even to a slight extent, between 
the tubular member 35 and the kelly within 
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which it is received. 
The relative rotation of the tubular member 

35 and its locking portion 5A with respect to the 
driving kelly A is important, since it permits the 
lock portion 4 to adjust itself with respect to the 
lugs 3 on the cutter supports S and thus in 
sures a surface contact therebetween. There is a 
slight play of the supporting meisberg 3 on their 
hinge pins 21, permitting a slight anguiar adjust 
ment of the supporting member abc Litt a lONngi 
tudinal axis with respect to the expander portion 
47. In the event that an error has be3E) i}}ade ilin * 
the mounting of the pin 2 in the body G, the Sug 
porting member 9 may pivot slightly about the 
longitudinal axis, and this pivoting action, Coul 
pled with the swivel arrangement of the tubular 
member 35 and lock portion. Ti With respect to 
the kelly ig (which permits the tubular merger 
35 to rock or move about the body axis), offers 
assurance that the contact between the lock por 
tion 47, 41a and the lugs 32, 3a will be a surface 
contact. The swivel action of the tubular member 
35 in the kelly 4 is facilitated and is kept free by 
the ball bearings T. 
The inability of the tubular member 35 to 

swivel or move about the bit axis might merely 
the mandrel lock portion 47. It is also to be. 5 result in a line contact between the cutter lugs 
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37. and the loek por?için 7-?f th?tybullar meiber, 
thus producing concentrated wear, along both of 
these parts during their resistance to thefs 
ition reactive forces tending ito press the cut 
ters: 25, inwardly from their retracted positions. 
Such wear would permit th 
wardly, and would result in the, pl.9 
reamed hole of lesser diameter than the di 
desired. 
'There is stilla further advafatage to the Swivel 

orrelativelyoscillataple.connectio 
tubularlock member:35 and the driving 
Although thekelly is telesc9pigally Spk 
body 5, a sight amount of relative acuate 
movement between them is permitted, begause.9f 
the Working clearances that must be maintained 
between the hexagonal skelly led and hexagonal 

-spgket. 5a in the body. igidatta 
.. the:tubularlock:member 35 to the kell resultin, angularly moving the 
drilling operation, andw ? ? ? ... ? ? 

tact...between the lg.gk partion 

estubularinen 
ber 35, since the latterisfree-and affected by 
the turning movement of the kelly. The drilling 
torque transmitted through the driving kell 

supporting members 9. 
It is accordingly, apparent that an expansible 

rotary, drill bit has been provided, in which aSSur 
... ance is had that the cutters will be held retracted 
in a positive-manner, during lowering of the bit 
through the well casing and well.bgreto the de 

sired point at which the hole enlarging operation 
: is to commence. Thereafter, the holding device 
is removed by positive hydraulically operable 
means, which, nevertheless, does not interfere 
with automatic filling of the drill-string. With; the 
weifluid as the bit is lowered in the Wellbore. 

' : 'Fhe hydra uilic.lock arrangement.is. Such as.to:en 

iters-disposed 120 degrees apart) to be held posi 
tively in retracted position. The use of three, or 
more cutters insures appropriate centering of the 
bit; in the wellbore, and its productign of an en 
larged hole circular in cross-section. In addi 
stion, assurance is had that the lock device Inay 
accommodate itself-readily, to provide the proper 
contact between the lock portion. and the lugs 
3T on the cutter supporting members. 
"The inventor claims: 
1. In a rotary drill bit: a main body-having a 

fluid passage; cutter means carried by Said body 
for lateral movement with respect to said body; 
means engaging said cutter means for expanding 
said cutter means, laterally outward; and latch 

- means connected to said cutter means and ex 
, tending into said passage, and releasable by the 
pressure of fluid in said passage, for holding said 
cutter means in an inward position. - - - 
2. In a rotary drill bit: a.main body having a t 

fluid passage; cutter means carried by Said body 
forlateral movements with respeetto. said body; 
means engaging said cutterimeans: fgr. expanding 
said cutter means laterally outward; latch means 

: connected to said: cutter means and extending 
into said fluid passage for releasably holding. Said 

: cutter: means in retracted position; and means 
iini, said passage for releasing. Said latch means 
from said: cutter means, 

ick portion 47 

4.5ing a fluid passage and adapted to be connected 
able more than two cutters (such as the three cut- "---s ?? 

to naeans from its outwa. 
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3. In a rotary drill bit: a main body for lateral movement with respect to said body having a 

fluid passage; cutter means carried by said body; 
means engaging said cutter means for expanding 

is said cutter means laterally outward; latch means 
connected to said cutter means and extending into said fluid passage for releasably holding 
said cutter means in retracted position; and a 
ball movable in said passage into engagement 
with said latch means for enabling fluid under 
pressure in said passage to release said latch 
means from said cutter means. 

4. In a rotary drill bit: a main body having a 
fluid passage; cutter means carried by saidbody 

15 for lateral movement with respect to said body; 
means engaging said cutter means for expand ing said cutter means laterally outward; and 
latch means connected to said cutter means and for releasably holding said cutter means in an 
inward position, and instrumentalities movable 
within said passage engageable with said latch 
means to release said latch means from holding 
said cutter means in such inward position. 

5. In a rotary, drill bit: a main body; cutter 
means mounted on said body for lateral move 
ment with respect to said body; spring means 
engaging said cutter means for expanding said 
cutter meanslaterally outward; a mandrel having 
a fluid passage and adapted to be connected to 

30, a tubular drill string, said mandrel being, slidably 
. splined to said body and movable in one longi 
studinal direction along said body to a position 
spreventing inward movement of said cutter means 
from i jts. otutywardly expanded position;, and hy 

10 

35 draulically operable latch means extending into 
said fluid passage and connected to said cutter 
means for releasably holding said cutter means 
inan inward, position against the action ofsaid 
Spring means. ? - • ? ----- 

6. In a ptary drill bit: a main body; cutter 
means, mounted on said body for lateral move 

yment with respect to said body; spring means 
engaging said cutter means for expanding said 
cutter means. laterally. Qutward; a mandrel hav 

drill string, saidmandrel bei 
longitudinal direction, along said body to a 
tion preventing inward movement of said 
leans from its outwardly expanded posi 

... releasable latch meansconnected to said cutt 
means and extending into said fluid passage for 

sholding, said cutter means in retracted positi 
against the action of said spring means; 

55 ba O ge into ?nga?ement 
with said latch means for enabling fluid pressure 
in said passage to release said latch means from 
said cutter means. > - ". . . . . .s V. . . . . . ' '... 

7.In a rotary, drill bit: a main, body; a sup 
e porting member?ounted on said body forlateral 
movement with respect to said body; a cutter 
rotatable on said supporting member; rollable 
aring elements between said cutter and slip ns. for preventing remoyal 

eir bearing position, be 
i. porting member; means 
engageable with said supporting member for ex 

outwardly; means connected 
- ng means, for holding said sup 
ng member and cutter in retracted, position 

and means carried by saidbody engageable with 
Said holding means for releasing the same. 

3. In a rotary.'drill bit: a main body; a sup 
5. porting member mount?don, ?aid bgdy forlateral 

preventing. 

76;movement with respect to said body; a cutter 
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rotatable on said supporting member; ball bear 
ing elements between said cutter and supporting 
member; said supporting member having a hole 
through which said elements are insertable in 
their bearing position between said cutter and 
Supporting member; means closing said hole; 
means connected to said hole closing means for 
holding said supporting member and cutter in 
retracted position and means carried by said body 
engageable with said holding means for releas 
ing the same. 

9. In a rotary drill bit: a main body having a 
fluid passage therein; a supporting member 
mounted on said body for lateral movement with 
respect to Said body; a cutter rotatable on said 
supporting member; rollable hearing elements 
between said cutter and supporting member; 
means for preventing removal of Said elements 
from their bearing position between said cutter 
and Supporting member; means engageable with 
said supporting member for expanding said cutter 
outwardly; and latch means extending into said 
passage and connected to said preventing means 
for initially holding said supporting member and 
cutter in retracted position, said latch means 
being releasable from Said preventing means by 
the pressure of fluid in Said passage. 

10. In a rotary drill bit: a main body having 
a fluid passage; cutter means carried by said 
body for lateral movement with respect to said 
body; means engaging said cutter means for ex 
panding said cutter means laterally outward; 
latch means connected to said cutter means and 
extending into said passage, and releasable by 
the pressure of fluid in said passage, for initially 
ho'ding said cutter means in an inward position; 
and a readily breakable band encompassing said 
cutter means to hold said cutter means in re 
tracted position. 

11. In a rotary drill bit: a body; cutter means 
mounted on said body for lateral movement with 
resnect to said body; means for expanding and 
holding said cutter means laterally outward, 
Comprising a first member connectable to a drill 
string and slidably splined to said body: a second 
member rotatable with respect to said first men 
ber and engageable with said clutter means for 
holding said cutter means laterally outward; and 
rollable elements between said first member and 
Second member coupling said members together 
for ioint longitudinal movement. 

12. In a rotary drill bit: a body; cutter means 
mounted on said body for lateral movement With 
respect to said body; means for exranding and 
holding said cutter means laterally outward, com 
prising a first member connectable to a drill 
string and slidably splined to said body; a second 
member rotatable with respect to said first mem 
ber and engageable with said cutter means for 
holding said cutter means laterally outward; said 
first member and second member having opposed 
raceWayS; and balls in Said raceways coupling 
Said members together for joint longitudinal 
mOWement. 

13. In a rotary drill bit: a body; cutter means 
mounted on said body for lateral movement with 
respect to said body; means for expanding and 
holding said cutter meanslaterally outward, com 
prising a first member connectable to a drill 
string, said first member being positioned in and 
slidably splined to said body, a second member 
within Said first member and engageable with 
said cutter means for holding said cutter means 
laterally outward, said first member and second 
member having opposed raceways; balls in Said 75 
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raceways coupling said members together for 
joint longitudinal movement; said first member 
having a hole therein through which said balls 
are insertable in said raceways; and a plug in 
Said hole. 

14. In a rotary drill bit: a main body having 
a fluid passage; cutter means carried by Said body 
for lateral movement with respect to said body; 
means engaging said cutter means for expanding 
said cutter means laterally outward; releasable 
latch means connected to Said cutter means for 
holding said cutter means in an inward position, 
said latch means including instrumentalities ex 
tending into said paSSage and Subject to the force 
of fluid in said passage to remove said instru 
mentalities from said passage and release said 
latch means from cutter means holding position. 

15. In a rotary drill bit: a main body; a plu 
rality of supporting members mounted on said 
body for lateral movement with respect to said 
body; a cutter rotatable on each of said Support 
ing members; a Set of rollable bearing elements 
between each of said cutters and companion sup 
porting members; individual means for prevent 
ing removal of each Set of elements from their 
bearing position between an associated cutter 
and Supporting member; means engageable with 
Said supporting means for expanding said cutters 
outwardly; means interconnecting said individ 
ual preventing means for releasably holding said 
Supporting members and cutters in retracted 
position and means carried by said body engage 
able With said holding means for releasing the 
Sale, 

16. In a rotary drill bit as defined in claim 13, 
Said plug being engageable with said body for 
preventing removal of said plug from said hole. 

17. In a rotary drill bit: a main body having 
a fluid passage; a plurality of supporting mem 
bers mounted on Said body for lateral movement 
With respect to said body; a cutter rotatable on 
each of said supporting members; a set of roll 
able bearing elements between each of said cut 
ters and companion supporting members; indi 
vidual means for preventing removal of each 
Set of elements from their bearing position be 
tween an associated cutter and supporting mem 
ber; means engageable with said supporting 
means for expanding said cutters outwardly; 
means interconnecting said individual prevent 
ing means for releasably holding said supporting 
members and cutters, in retracted position; and 
means extending into Said passage and subject 
to the force of fluid in said passage for releasing 
Said interconnecting means from holding said 
Supporting members and cutters in retracted 
position. 

ARCHER. W. KAMMERER. 
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