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The present invention relates to rotary drill 
bits, and more particularly to rotary drill bits 
of the type embodying cutters that are shiftable 
between retracted and expanded positions, to drill 
a hole below a casing String larger in diameter 
than the inside diameter of the casing string 
through which the bit is lowered. 
In my prior Patent 2,466,991, a rotary drill bit 

is disclosed having cutters that are expanded out 
Wardly to their full enlarged drilling diameter 
before any drilling weight is imposed on the cut 
ters. After their expansion, a downward thrust 
on the drilling string locks the cutters in their 
outward expanded position and prevents their re 
traction. 
The type of lock device disclosed in the above 

patent may urge the cutters outwardly from re 
tracted, or partially retracted, positions in the 
event drilling weight is imposed on the bit before 
the cutters have been expanded to their maxi 
inun position. The operator may not be advised 
of the fact that the cutters have not been moved 
to their maximum expanded position, since the 
Wedging or expanding force imposed on the cut 
ters would enable them to support the drilling 
Weight. Accordingly, the lock device would be the 
instrumentality for expanding the cutters, which 
Would result in the imposition of loads on such 
lock device that they preferably should not carry. 
Moreover, an undergauged hole might be pro 
duced along a certain length of the well bore. 
In certain types of hole enlarging operations, 

Such as the increasing of the well bore size along 
Cnly a portion of its length, the cutters may be 
pulled upWardly into a relatively small diameter 
Well bore portion, as would occur in the event 
the kelly at the top of the hole were to be re 
moved from the drill string. Thereafter, upon 
reconnecting the drill pipe and kelly, and lower 
ing of the drill String and bit, the iock device 
might tend to urge the cutters outwardly in the 
Si2haller diameter hole, merely as an incident of 
the lowering movement of the drill string for the 
purpose of relocating the bit back into the en 
larged portion of the well bore. Such premature 
outward expansion of the cutters is not desired. 

Accordingly, it is an object of the present in 
Vention to provide a lock device which does not 
tend to expand the cutters outwardly, at least 
until Such cutters have been expanded to a sub 
Stantial externt by Some other means. 
Another object of the invention is to provide 

a locking arrangement in an expansible rotary 
drill bit which will exert substantially no out 
Ward expansive force on the cutters until after 
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they have moved outwardly beyond a predeter 
mined hole drilling diameter, but which can there 
after forcibly urge the cutters outwardly to their 
maximum hole drilling diameter. 
A further object of the invention is to pre 

clude any downward forces imposed on an ex 
pansible rotary drill bit by the drill string from 
urging the cutters outwardly, unless such cutters 
have previously been expanded beyond a certain 
hole drilling diameter; SO as to offer aSSurance 
that the cutters would be resting upon a sub 
stantial formation shoulder in the Well bore be 
fore any appreciable drilling weight can be in 
posed upon them. Because of the arrangement 
noted, the downward drilling weight would mere 
ly slide the entire tool down the hole without 
enlarging the latter, in the event that the cutters 
are in their substantially fully retracted posi 
tion. 

This inventicin 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 form is 
shown in the drawings accompanying and fornia 
ing part of the present specification. It Will now 
be described in detail, for the purpose of illustrat 
ing the general principles of the invention; but 
it is to be understood that, Such detailed descrip 
tion is not to be taken in a limiting sense, since 
the Scope of the invention is best defined by the 
appended claims. 

Referring to the drawings: 
Figure 1 is a longitudinal Section through an 

expansible rotary drill bit disposed within a well 
bore, with the parts of the drill bit in retracted 
position for lowering in the well bore; 

Fig. 2 is a view similar to Fig. 1 of the drill bit, 
with its parts in their fully expanded position; 

Fig. 3 is an enlarged somewhat diagrammatic 
view through the lock portion of the bit, with a 
cutter in fully retracted position; 

Fig. 4 is a view similar to Fig. 3, illustrating 
the locking device preventing retraction of a 
cutter from its maximum outward expanded posi 
tion; 

Fig. 5 is a view similar to Fig. 3, illustrating 
the coaction between the lock device and the 
Cutter device when the latter occupies intermedi 
ate positions between its fully retracted and fully 
expanded positions. 
AS ShOWn in the drawings, the expansible 

rotary drill bit A is attached to a string of drill 
pipe B by means of which it is lowered in the 
Well bore to the point at which enlargement of 
the bore hole is to commence. The bit is capable 
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of enlarging the bore hole by producing and op 
erating upon a formation shoulder C, as herein 
after described. 
The upper end of the bit consists of a driving 

mandrell Whose upper pin 2 is threadedly con 
nected to a sub 13, 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 in any 
suitable manner, such as; disclosed...in my Patent. 0 
2,466,991. The mandrel 4 has a limited range 
of longitudinal movement within the body, itS. 
upward movement being determined by engage 
ment of an external shoulder 6 oil the:kelly: 
with a retainer ring 7 suitably secured to the 15 
upper end of the body 5, as by the use of welding 
material 8. 
The body 5 has a plurality of expansible parts 

mounted on it, comprising opposed cutter Super 
porting members 9, 9 pivotally carried on pivot 20 
orhinge. pins 2:, 2 suitably secured to the body. 
Each cutter supporting member consists of a; 
depending leg 23 having a bearing supportingpin' 
24 inclined inwardly and downwardly and On. 
which is rotatably mounted a roller side. Cutter 
25. Anti-friction roller and ball-bearing elle 
ments 26, 2 are preferably placed, between each. 
cutter 25 and bearing pin 24, the roller bearings. 
26, transmitting, radial, thrusts; and the ball 

5 
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earings 27 both radial and axial thrusts. 30: 
Each cutter supporting member, 9; also in 

cludes an upwardly extending arm 30 against 
Which an elastic expander 3, bears. This ex 
pander is in the form of a compressed coil Spring 
received. Within a retainer pocket 32 in the body 
f5, exerting its force against the arm. 30 and 
tending to Swing it in Wardly and thus urge the 
cutter 25 on the other side; of the fulcrum pin 
2 in an outward direction. The extent of this 
outward movement is limited by engagement of 39 
stop shoulders 33, 33 on opposite: SideS. of the 
cutter supporting member: 9: With Cooperable 
body stop shoulders 34,34: 

After each cutter 25 has been expanded out 
wardly by its cooperable expander spring 3. to , 
the maximum extent, it: can be locked in this: 
position by a tubular member 35 of the maindrel. 

, which is piloted in the kelly, f4 and is provided. 
with a lock portion 47. The latter is movable: 
from an upper position in transverse alignment. . 
With inner supporting member recesses 36, per 
imitting retraction of the cutters, to allower-po 
sition opposite lugs. 37 formed on and projecting 
inwardly from the supporting. member legs, 23, 
preventing retraction of the cutters. 25. 
The tubular nenoer 35 is connected in. SWive 

fashion to the kelly 4 to permit relative arcuate 
or rotary movement therebetween. However, 
the kelly and tubular member are movable to 
gether for longitudinal movement in both direc 
tions. All this is accomplished by providing a 
shoulder 56 on the tubular neber containing 
an external toroidal raceway 5 receiving bear 
ing balls 28 that are also ridable in an opposed 
internal raceway 39 formed in the kelly 4. The 65 
balls 38 are insertable through a hole it extend 
ing through the kelly shoulder 3, and, after 
having been mounted in place Within the race 
Ways 57, 39, this hole can be closed by a Suitable 
plug 4 which is prevented froin. Inoving out of 70 
the hole by the main body i 5 of the bit. 
The upper portion 35d of the tubular nenber 

35 is piloted within the fiuid passage 32 through 
the kelly 4, and has its end 35b flailing upward 
ly and outwardly to guide a ball 4:3, or corre- 75 
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sponding element, into the central passage 35C 
through the tubular member 35. Fluid pumped 
down the drill string B will flow through the 
kelly pin f2 and into the central paSSage 35c. 
It is prevented from flowing around the exterior 
of the tubular member 35 by a suitable packing 
44 disposed between the upper portion 35a of 
the tubular member and the kelly 4 adjacent 
the upper end of the tubular member shoulder 58. 
The arrangement between...the tubular member 

35 and kelly 4” is such that both downward 
and upward movement is transmitted between 
the kelly 4 and tubular member 35 from one 
raceway, 51 or 39, through the ball bearing ele 
ments 38, to the other raceway 39 or 57. In this 
manner, the kelly, f4 and tubular member 35 are 
caused to move, jointly in both longitudinal di 
rections, but they are able to partake freely of 
relative movement therebetween. 
The mandrel is normally held in its upper 

position with respect to the main: body. 5. Of the 
bit; and the supporting members, 19 by a helical 
retractor: spring & 6 encircling the... tubular mem~r . 
ber. 35, with its upper end engaging... the Inandrel. 
shoulder 3-6. and its lower end engaging a Spring, 
seat. A8 resting on the body 5. This Spring seat. 
68 also serves as an upper bearing guide for the 
tubular mandrel member 35, whose lower. end 
is slidable within a lower bearing guide 9 be 
low the lugs. 37, which is integral With. Or Se 
cured to the main body. of the bit, The two 
guides. 48, 49 form a spaced two-point. Support 
for the mandrel member 35 and assist it in re 
sisting.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 tibil 
lar mandrel. ... for ejection from its lower dis 
charge nozzle 35d and Onto the Cuitters, 25, to 
cleanse, them of cuttings and flush the latter 
from the drilling area to the top of the Wellbore. 
This circulating fluid is also availed of to un 
latch the cutter supporting. members 9, in the 
event, it is desired to hold then positively in re 
tracted-position. 
The cutters may be retained initially in re 

tracted positions against the expansive forces of 
the springs 3 f by means of a trip device. This, 
device includes a holding plate or nexper 8 
secured to the lower end of a central rod 'S, 
Whose upper end projects into the tubular men 
ber passage 35C. A head 85 is secured to the 
upper end of the rod, which has substantiai 
clearance therearound, in order to aiow fluids 
to pass upWardly into the centrafº passage 353a2 
and into the drill string B. The holding men 
ber 78 has Spaced holes 82 in its outer portion 
for receiving the lower ends. 29d, of ball bearing 
plugs or pins 29 which hold the cutter bearing 
balls 27 in Operative position. 
When the holding device 2 is disposed over 

the pins 29, the cutter Supporting members S 
are prevented from expanding under the in 
fluence of the springs 3, thereby holding the 
cutters 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 act 
ing downwardly on the ball 43, which can rest on 
the head 80. 

During lowering of the cutting tool to the point 
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at which the reaming operation is to begin, the 
holding device 8, 79 retains the cutters 25 in 
retracted position. During this lowering opera 
tion, fluid may flow upwardly around the holding 
device rod 79 and around the head 80 into the 
tubular member passage 35c. 
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 fluid pumped down the drill 
string B. The ball is then forced down through 
the passage 35c onto the head 869. Since the di 
ameter of the ball is preferably equal to the di 
ameter of passage 35c, it substantially closes the 
passage 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. This pressure acts doWinWard 
ly on the ball 6, which correspondingly exerts a 
downward force on the holding device 9, 8, 
shifting the latter in a downward direction off 
the pins 29, and the ball 76 and rod 79 completely 
out of the passage 35c. The pins 29 are thereby 
released, allowing the springs 3 to expand the 
cutters 23 outvardly, while at the same time 
the passage 35c is free from restrictions, which 
allows fiuid to be pumped through its lower nozzle 
35d onto the cutters. 

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 8, 9, as shown in Fig. 1. 
In this position of operation, the compressed 
retractor Spring 36 holds the mandrel and its 
kelly 4 in an upward position with respect to : 
the body 5, as determined by engagement of 
the kelly shoulder S with the body retainer ring 
3. With the maindrel in this position, its lock 
portion 4 is elevated above the lugs 3 on the 
cutter Supporting members 
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, 

and upon reaching the position in the well bore 
at which the drilling operation is to begin, the 
pumps are started at the Surface of the Well 
bore, the fiuid under pressure in the drill string 
and bit. A forcing the trip device 3 off the pins 
29, releasing the cutter supporting members 9 
for OutWard expansion under the influence of the 
Springs 3. 
The drill string B is then rotated to rotate 

the main bit body 5 through the splined kely 
and body connection, the expander springs 3 
forcing the arms 39 inwardly and the cutters 
5 outwardly against the formation. Rotation 

is continued without moving the drill string lon 
gitizdinally until the side cutters 25 enlarge the 
diameter of the hole to the maximum extent, 
as determined by the eventual abutting of the 
Supporting member stop shoulders 33 with the 
conpanion body stop shoulders 33. Thereafter, 
the drill string is lowered to cause the forma 
tion shoulder C, 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 5, and prevent their downward move 
ment. 
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 

9, being received : 
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kelly 4 engages the upper spring seat and guide 
48. This downward movement also shifts the 
tubular member 35 downwardly, because of the 
interlocking ball thrust bearing 37, 33, 39, to 
position the mandrel or tubular member lock 
portion 47 opposite and in alignment with the 
lugs 3. On the inner portions of the cutter Sup 
porting members 9, providing a positive lock 
by preventing inward movement of the cutters. 
So long as down Weight is imposed on the drill 
String B, and the cutters 25 rest On the forma 
tion shoulder C, the cutters are prevented from 
moving inwardly by engagement of their lugs 
3, with the mandrel lock portion 47. It is also 
to be noted that further outward movement of 
the cutters beyond the predetermined maximum 
rearning 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 forniaation 
material and reaming of the hole in a down 
Ward direction for the desired extent or length. 
When the drill bit is to be retracted and re 
moved to the top of the well bore, all that need 
be done is elevate the drill string B, which moves 
the side cutter's 25 above the formation shoulder 
C, and permits the retractor spring 46 to press 
downwardly on the body 5 and move it, to 
gether with the cutter supporting members 9, 
downwardly with respect to the mandrel . 
This action re-positions the mandrel lock por 
tion 3 opposite the Supporting member recesses 
36 and above their lugs 3, because of the ball 
bearing coupling 38, permitting inward swing 
ing of the cutters 25 and their supporting men 
bers 9 when the tool passes back into a well 
casing (not shown), upon elevation of the drill 
String S. The cutters 25 and their Supporting 
members will ride the Wall of the casing dur 
ing elevation of the string until the tool is re 
moved from the top of the well bore. 
As noted above, after the Springs 3 have ex 

panded the cutters 25 outwardly to their full 
hole enlarging position, the mandrel can be 
lowered to dispose the lock portion 4 behind 
and in alignment with the cutter S1 toporting 
neinber lugs 3. The outer surfaces Ada on the 
lock portion of the mandrel will engage the in 
ner surfaces: 3d on the lugs, to preclu?e retrac 
tion of the cutter supporting members 9 and 
their roller side cutters 25. These surfaces Aid, 
3d, are preferably flat, and may be substantially 
parallel to the axis of the drill hit. However, 
it is preferred that the Otter lack or retainer 
Surfaces Aid on the lock portion of the mandre 
and Companion inner Surfaces 3 g on the lugs 
3, when the cutters are in their maximum out 
Wardly expanded position, be inclined slightly 
to the vertical, converging toward the axis of 
the drill bit in a downward direction. Such 
slight tapering will result in a slight wedging 
action of the mandrel lock portion 4 within 
the cutter supporting members 3, and will tend 
to hold the retainer surfaces. 4d, 3d snugly in 
engagement with one another, thereby avoiding 
play or looseness between the parts. 

Before the springs 3 have expanded the cut 
ters outwardly from their initial retracted po 
sitions to a substantial extent, any down weight 
or drilling weight imposed on the drilling string 
B and the mandrel cannot have any effect 
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in-urging the cutters.outwardly. After the cut 
terlatehing device.78.79 has been removed from 
its holding. relation with respect to the cutter. 
supporting members (9, the mandrel can move. 
downwardly. If the drill bit body 5, or the 
cutters. 25, themselves, encounter sufficient, re 
sistance: to downward movement, a downward. 
force imposed on the drill string Band the man 
dell, will overcome... the force of the spring, 
$3.and urge, the tubular member. 35.downwardly. 
However, the lock portion. 47 of the tubular mem 
ber Will not, at this time, exert an outward ex pansive...forces on the cutter supporting members. 
This is due to, the fact that the undersurface. 
47b of the lock portion, 41 will not engage the 
Supporting member, ll 
as to urge the Supporting members. 9 outwardly. 
A?, specifically disclosed, such undersurfaces. 47b. 
are Substantially at right. angles to the axis of 
the tubular member 35. Each: lug 37 has an 
upper thrust. Surface 37b partly defining the sup 
porting member, recess. 36, which intersects an 
expander. Surface-37c on the lug, that is tapered 
in a downwards and, inward direction, intersect ing. the thrust, surface 37th on the lug, which 25. 
extends from the expander surface. The thrust 
Surface 37b. On... the lug. is inclined to the hori 
Zontal in an in Ward and upward direction, form 
ing, an edge. 3.; d. along; its line of intersection 
With the expander. surface that... will be engaged. 
by the undersurface. Aib of the mandrel lock 47. 
in the event that such. undersurface is moved 
downwardly with the mandrel if prior to ap 
preciable expansion of the cutter supporting 
members 9. and, cutters 25 by the springs. 31. 
As illustrated in Fig. 3, the cutter supporting 

member 9 and its cutter. 25. is disposed in a fully 
retracted position. When in this position, any 
downward movement of the mandrel ... and its 
tubular member 35 will engage the undersurface 
4b of the lock portion 47 with the upper edge 
3d of the lug-37. The force transmitted be 
tween. Such engaging elements will be in the di 
rection of the arrow. Y, illustrated, in Fig. 5. 
which is parallel to the axis of the bit, there-being. 
no. OutWard, horizontal thrust, components tend 
ing to urge the cutter 25 outwardly. This re 
lation of parts is shown in Fig. 5, in which the 
underSurface. 41b of the lock portion of the tu 
bular ma.ndrel is, engaging . the. Cutter, Supporting 
member: lug 3, illustrated in full lines. 
Such line engagement. between the under 

surface 47b of the lock-portion. 47 and the lug 37. 
offers very little- resistance to the outward ex 
pansion of the cutter supporting members 49, and 
the cutters. 25. under-the-influence of the springs 
3. As the drill string. B and the drill bit are 
rotated, the Springs 3 f can still urge the arms 
30-inwardly about the hinge pins 2E and the cut 
ter-legs. 9 outwardly, the lugs 37 sliding, with 
little resistance, along the undersides 47b of the 
mandrel lock portion. The springs 3 Will con 
tinue to urge the cutter supporting members 9 
OutWardly until they have been shifted to their 
maximum hole enlarging operative position, 
shown in Figs. 2 and 4. However, after the cut 
ter Supporting members and cutters have been 
expanded OutWardly to a substantial extent (but 
hot their maximum extent), wherein the cutters 
have formed a formation shoulder of appreciable 
lateral extent, downward force imposed on the 
drill String B- and the mandrel f can be utilized 
to urge the cutters 25 outwardly to their maxi 
mum hole enlarging diameter. This is due to 
the location of the inclined expander surface 37c 

with respect to the cutter. 

lugs. 37 in such a manner. 
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8? 
on each lug, under the lower, outer corner. 47c. 
of the lock portion of the mandrel, when the 
cutter. supporting member 19 has been expanded 
outwardly to a comparatively large extent. The 
downward movement of the mandrel if will cause its lower corners 41c, which are preferably 
curved, to engage the inclined expander surfaces 
37c, the downward force being transmitted to 
such surfaces 37c having an outwardly directed 
lateral thrust. component urging the cutter sup 
porting members, 9 and their cutters 25 in an 
outward direction. Such outward movement will 
occur, until the rounded corners 41c ride off, the 
inclined expander surfaces 37c and allow the lock 
portion. 47 of the mandrel to move downwardly 
within the lugs, 37, with the retainer surfaces. 47a in full bearing engagement with the inner 
retainer surfaces 37a of the lugs (Fig. 4). - It is, accordingly, apparent that a locking ar-, 
rangement has been provided which has substan 
tially no effect in shifting the-cutters 25 outward 
ly from their initial retracted positions, until ex 
pansion under the influence of the springs 3.1 has 
taken place to a substantial extent, which is suf 
ficient.to. insure their resting upon a formation 
shoulder well able to support the drilling weight 
imposed on the drill bit. After such shoulder is 
established, the lock portion 47 may assist the 
Springs 3 ?, in forcing the cutters laterally out 
ward to their full extent, providing a positive 
expander arrangement for insuring that the cut 
ters...will be moved outwardly to their maximum. 
hole, enlarging diameter. 
Thus, it is apparent that the lack of any ap-. 

preciable expansion of the cutters from their 
initial retracted positions will not preclude down 
ward movement of the drilling toolin a well bore. 
If the drill bit has been moved upwardly into a 
small diameter hole, in which the cutters 25 are 
substantially fully retracted, the bit can just as 
readily be moved downwardly through and out. 
of such smaller diameter. hole, without the tool 
hanging up. The downward movement under 
the conditions noted will not cause the lock por 
tion 47 to force the cutters 25 outwardly, or to 
dig them into the formation. The only expan 
Sive force available is that supplied by the springs 
3-1, and such force is usually insufficient to force 
the cutters appreciably into the wall of the hole. 
in the absence of continued rotation of the drill 
ing tool, with the cutters, remaining in the same 
longitudinal location, in the well bore. After the 
tool has been moved downwardly out of the small 
diameter hole portion, the springs 3? can readily 
shift the cutters in an outward direction, allow ing the lock portion 47 to engage the expander 
surfaces. 37c and urge the cutters outwardly to 
their full extent, in the event that they have not 
already been moved to such extent by the 
springs 3. M 
The inventor claims: 1. In a rotary well drilling bit: a main body; 

cutter means mounted on said body; a mandrel slidably splined to said body and adapted for con 
nection to a drill string; means engaging said 
cutter means for expanding said cutterineans 
laterally outward independently of movement of 
said mandrel along said body; retainer means 
on said mandrel movable in one longitudinal di 
rection along said body into holding. engagement 
with said cutter means for preventing inward 
movement of Said cutter means from its outward 
expanded position; said retainer means and cut 
termeans having portions contactable with each 
other, prior to full lateral outward movement of 
Said cutter means, to preclude location of said 
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retainer means in holding engagement with Said 
Cutter means, Said contactable portions, When in 
contact with each other, being positioned rela 
tive to each other such that the resultant force 
exerted between the portions extends in a direc 
tion parallel to the axis of said mandrel, where 
by Said contacting portions do not urge said cut 
ter means outWardly. 

2. In a rotary well drilling bit: a main body; 
cutter means mounted on said body and having 
an abutment member; means engaging said cut 
ter means for expanding said cutter means lat 
erally outward; a mandrel slidably splined to 
Said body and adapted for connection to a drill 
String; a retainer member on said mandrel mov 
able with said mandrel in one longitudinal direc 
tion along said body into holding engagement 
With Said abutment member to prevent in Ward 
movement of Said cutter means from its outward 
expanded position; Said retainer member and 
abutment member having portions contactable 
With each other, prior to full lateral outward 
movement of said cutter means, to preclude loca 
tion of said retainer member into holding en 
gagement With Said abutment member, Said con 
tactable portions, when in contact with each 
other, being positioned relative to each other 
Such that the resultant force exerted between 
the portions extends in a direction parallel to 
the axis of said mandrel, whereby said contact 
ing portions do not urge said cutter means out 
wardly. 

3. In a rotary well drilling bit: a main body; 
cutter means mounted on said body and having 
an abutment member; means engaging Said cut 
ter means for expanding said cutter means lat 
erally outward; a mandrel slidably Splined to 
said body and adapted for connection to a drill 
string; a retainer member on said mandrel mov 
able with said mandrel in one longitudinal di 
rection along said body into holding engagement 
with said abutment member to prevent inward 
movement of said cutter means from its outward 
expanded position; said retainer member having 
a lower transverse surface substantially normal 
to the axis of said mandrel and engageable with 
an upper portion of said abutment member Which 
is inclined in an inward and upward direction. 

4. In a rotary well drilling bit: a main body; 
cutter means mounted on said body; a mandrel 
slidably splined to said body and adapted for con 
nection to a drill string; means engaging Said 
cutter means for expanding said cutter means 
laterally outward independently of movement of 
said mandrel along said body; retainer means on 
said mandrel movable in one longitudinal direc 
tion along said body into holding engagement 
with said cutter means for preventing inward 
movement of said cutter means from its OutWard 
expanded position; said retainer means and cut 
ter means having portions contactable With each 
other, prior to full lateral outward movement 
of said cutter means, to preclude location of Said 
retainer means in holding engagement with Said 
cutter means, said contactable portions, When in 
contact with each other, being positioned rela 
tive to each other such that the resultant force 
exerted between the portions extends in a direc 
tion parallel to the axis of said mandrel, whereby 
said contacting portions do not urge Said cutter 
means outwardly; said retainer means and cutter 
means having expander portions which are Con 
tactable with each other after partial lateral out 
ward movement of said cutter means and prior 
to full lateral outward movement of Said cutter 
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means to urge said cutter means outwardly upon 
longitudinal movement of said retainer means 
along Said body toward holding engagement with 
Said cutter means; said expander portions being 
removed from the location of contact between 
Said other contactable portions of Said retainer 
means and Cutter means. 

5. In a rotaly well drilling bit: a main body; 
Cutter means mounted on Said body and having 
an abutment member; means engaging said cut 
ter means for expanding said cutter means lat 
erally outward; a mandrel slidably splined to 
Said body and adapted for connection to a drill 
String; a retainer member on said mandrel mov 
able With Said mandrel in one , longitudinal di 
rection along said body into holding engagement 
With said abutment member to prevent inward 
movement of Said cutter means fron its outward 
eXpanded position; Said retainer member and 
abutment member having portions contactable 
with each other, prior to full lateral outward 
movement of said cutter means, to preclude loca 
tion of Said retainer member into holding en 
gagement With Said abUtmenti member, Said con 
tactable portions, when in contact with each 
other, being positioned relative to each other Such 
that the resultantº force exerted between the por 
tions extends in a direction parallel to the axis 
Of Said inandrel, whereby Said contacting por 
tions do not urge said cutter means outwardly; 
Said members having Coengaging expander por 
tions removed from the location of contact be 
tween said contactable portions for urging Said 
cutter means outwardly, said expander portions 
being engageable with each other only after Said 
cutter means has been partially expanded. 

6. In a rotary well drilling bit: a main body; 
cutter means mounted on Said body and having 
an abutment member; means engaging Said cut 
ter means for expanding Said Cutter means lat 
erally outward; a mandrel slidably splined to 
said body and adapted for connection to a drill 
string; a retainer member on Said inandrel innov 
able with Said mandrel in One longitudinal di 
rection along said body to place a longitudinal 
surface of said retainer member behind Said 
abutment member to prevent in Ward novernet 
of said cutter means from its full outward ex 
panded position; said retainer member having a 
lower transverse Surface Substantially normaal to 
the axis of said mandrel and engageable with an 
upper portion of said abutment member which 
is inclined in an inward and upward directioia; 
said abutment member having an eXpander Sur 
face inclined in a downward and inward direc 
tion and leading away from the Upper portion. 
of said abutment member to be engaged by Said 
retainer member to urge said cutter means out 
wardly when said cutter means has been par 
tially expanded by said expander means. 

7. In a rotary well drilling bit: a nain body; 
cutter means mounted on said body and having 
an abutment member, said abutment member 
having an upper outer surface inclined in an in 
Ward and upward direction, as well as an ex 
pander surface extending from said upper Sur 
face and inclined in a downward and inward di 
rection; means engaging said cutter means for 
expanding said cutter means laterally outward; 
a mandrel slidably splined to Said body and 
adapted for connection to a drill String; a re 
tainer member on Said mandrel movable down 
wardly with said mandrel along said body to 
place a longitudinal Surface of said retainer be 
hind Said abutment member to prevent inward 



2,654,576 

movement of said cutter means from its full out 
ward expanded position; said retainer member 
having a lower transverse surface substantially 
normal to the axis of said mandrel and engage 
able with the intersection of said abutment sur 
faces when said cutter means is in substantially 
its fully retracted position; said retainer member having a portion between its longitudinal surface 
and transverse surface engageable with said ex 
pander surface to urge said cutter means out 
wardly, upon downward movement of said man 
drel along said body, when said cutter means 
has been partially expanded by said expander 
eaS. - 

8. In a rotairy well drilling bit: a main body; 
cutter means mounted on said body and having 
an abutment member provided with an upper 
edge; means engaging saidi ?utitër mëans för ?x 
panding said cutter means laterally outward; a. 
mandrel slidably splined to saidbody and adapted 
for connection to a drill string; a retainer mem 
ber on said mandrel movable with said mandrel in one longitudinal direction along said body 
into holding engagement with said abutment 
member to prevent inward movement of said cut 
ter means from its outward expanded position; 
said retainer member having a lower transverse 
surface substantially normal to the axis of said 
mandrel and engageable in line contact with said 
upper edge of said abutment member, prior to 
disposition of said retainer member into holding 
engagement with said abutment member, to 
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transmit a resultant force between said members having substantially no lateral component tend 
ing to urge said cutter means outwardly. 

9. In a rotary well drilling bit: a main body; 
cutter means mounted on said body and having 
an abutment member; means engaging said eut 
ter means for expanding said cutter means lat 
erally outward; a mandrel slidably splined to 
said body and adapted för connection to a drill 
string; a retainer member on sáid mandrel'möv 
able with said mandré in one longitudinàl di 
rection along said body-into holding engagement 
with said abutment member to prevent inward 
movement of said cutter means from its outward 
expanded position; oneo e?bers hiavinig 
an edge and the othêr óf said ?embérs'havin 
a transverse surfa?e substan "normal to the 
axis of said mandreland engageable inline con 
tact with said edge, prior to disposition of said 
retainer member into holdinge ement with 
said abutment member, to transmit a resultáht 
force between said members having substantially 
no lateral component tending to urge said 'cutter 
means outwardly. 

* ARCHERy:W. KAMEMERER. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
2,466,991 Kammerer --------- Apr. 12, 1949 

  


