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My invention relates to reamers of the general 
character employed in the well drilling art, and 
relates in particular to a reamer especially use 
ful in the underreaming of a hole beyond the 
lower end of a casing which has been previously 
Set in a well. 

It is an object of my invention to provide a 
reamer which may be passed through a hole or 
string of casing, and which, when operated, will 
ream the hole to a larger diameter than the 
hole or casing through which it was passed into 
position for operation. Reamers of this charac 
ter ordinarily have means for moving the cut 
ters thereof from collapsed to relatively expanded 
positions so that the reamers may be lowered into 
the hole in collapsed position and then have the 
cutters expanded to operating position after the 
part of the hole which is to be reamed has been 
reached. In my invention the result of ream 
ing a hole to larger diameter is accomplished by 
the mounting of the reaning tutters in an ec 
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centric relation to the axes of the shafts on which 
they are rotatably mounted. Accordingly, when 
the reamer is in the well, the eccentric rotation 
of the cutters on their individual shafts results 
in the production of a hole of increased diameter 
as compared with the opening of the smallest 
casing or hole through which the reamer may be 
passed when the cutters thereof are rotated into 
retracted positions. 
In addition to the foregoing, my invention pro 

vides reamer rollers having teeth thereon for en 
gagement with the wall of the hole during the 
reaming operation, one side of each reamer roller 
being relieved, or of decreased radial dimension, 
So that when the reamer rollers are rotated into 
such positions that the relieved portions face out 
wardly, the reamer may be passed through an 
opening, Such as the opening of a string of cas 
ing set in a Well, of Smaller diameter than the 
size to which the reamer cutters will ream a hole. 
A further object of the invention is to provide 

a simple means for securing the reamer rollers 
operatively on a simple form of reamer body. 
The reamer rollers employed in my invention 

may have several different shapes. For example, 
One form of roller may have the teeth thereof 
defining a true cylinder and have an axis of rota 
tion eccentric to the cylinder defined by the teeth. 
Another form of roller may comprise a cylinder 
having a centralized axis of rotation, but having 
one side of the cylinder flattened or relieved to 
provide the necessary clearance when the reamer 
is to be passed through an opening of reduced size. 
A further object. Of the invention is to provide 

a reamer of the character hereinabove described 
having means tending to rotate the reamer roll 
ers into relatively retracted positions, such means 
also operating to hold the rollers in such rela 
tively retracted postions. 

A further object of the invention is to provide 
a roller reamer cutter of the character described 
above, which is so formed externally that it nat 
urally moves into a retracted position when the 
reamer is moved upwardly in the hole which has 
been reamed. w 
Further objects and advantages of the inven 

tion will be made evident throughout the followa 
ing part of the specification. 

Referring to the drawings, which are for illus 
trative purposes Only, 

Fig. 1 is a partly sectioned elevational view of 
a preferred embodiment of my invention. 

Fig. 2 is a cross-section, to enlarged scale, taken 
on a plane represented by the line 2-2 of Fig. 1. 

Fig. 3 is an enlarged cross-section on the plane 
represented by the line 3-3 of Fig. 1. 

Fig. 4 is an enlarged cross-section taken as 
indicated by the line 4-4 of Fig. 1. 

Fig. 5 is an end view of a reamer roller before 
the cutting teeth are formed thereon. 

Fig. 6 is a cross-sectional view showing an ec 
centric type of reamer roller which may be emi 
ployed in the practice of the invention. 

Fig. 7 is a perspective view of an alternative 
form of reamer roller embodying the principles 
of my invention. w 

Fig. 8 is a side view, to sightly reduced scale, 
of the roller shown in Fig. . 
In Fig. 1. I show a reamer body to having an 

axial mud passage therethrough, and having 
threads 2 and 3 at the ends thereof whereby 
the body fo may be connected into a string of 
drill pipe or other operating shaft. As shown 
in Figs. 1 and 4, the central portion of the reamer 
body ?o has a plurality of outwardly facing 
pockets or recesses 4, adapted to receive reamer 
rollers 5 which are carried upon shafts f6 which 
are preferably disposed in equally spaced rela 
tionship around the axis of rotation of the body 
0. w 

The shafts 6 are removably secured so as to 
extend vertically through the recesses 4 by use 
of the simple means hereinafter described. As 
shown in Figs. 1 and 2, each recess 4 has a 
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channel or pocket extending upwardly there 
from, in which pocket a block 8 is secured by 
means such as welds 9. The lower end of each 
block 8 has a downwardly faced opening 2 
adapted to receive the upper end 22 of a shaft 
6. Near the lower end of the shaft 6, and in 

a position below - the lower end of the reamer 
roller 5, as shown in Fig. i., a can member 23 
is placed, this cam member 23 resting in the up 
per part of a pocket 24 which extends down 
wardly from the lower end of the recess 4. Wer 
tical movement of the can member 23 on the 
shaft 6 is prevented by a dowel pin 25 which 
projects from the reamer body to into a dowel 60 
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pin opening 26 in the inner portion of the cam 
member 23. In the lower portion of the pocket 
24 a channeled filler block 27 is placed, this filler 
block 2, as shown in Fig. 3, having an outwardly 
faced channel 28 which is formed with a semi- . 
circular bottom portion 29 in which the lower 
end 3 of the shaft 6 may lie. On the lower 
end portion 3 of the shaft is a wing 32 out 
Wardly projects so as to have engagement with 
the mouth or outer portion of the channel 28 
whereby to definitely resist rotation of the shaft 
6. As shown in Fig. 3, a locking pin 33 may 

be passed diametrally through the lower end por 
tion 3 of the shaft f6. In addition to this, I 
employ a locking block 34 which is of such size 
that it will fill the lower end of the channel 
28 below the extremity 3 of the shaft 6. The 
locking block 34 is provided with an interengag 
ing or overlapping shoulder 35 so positioned as 
to prevent outward swinging movement of the 
lower end of the shaft 6. The locking block 
34 may be held in the lower portion of the chan 
nel 28 by means of a locking pin 36 which may 
be of the same character as the locking pin 33 
shown in detail in Fig. 3. 
To remove the cutter shaft 6 and the reamer 

roller 5 mounted thereon, the locking pins 33 
and 36 are first removed, whereupon the lock 
ing block 34 is removed from the lower end of 
the channel 28. The shaft 6 may be then moved 
downwardly so that the upper end portion 22 
thereof will be substantially removed from the 
opening 2. The shaft may be then swung out 
wardly. The replacement of the shaft consists 
merely of a reversal of the above set forth pro 
cedure. 
As shown in Fig. 4, each roller 5 has a bore 

37 adapted to receive a shaft 6, the axis of ro 
tation of the roller S being thereby determined 
by the position of the shaft 6 which, as clearly 
noted, is eccentric to the axis of rotation R of 
the reamer body fo. It will be noted from Fig. 4 
that the rollers fs are of eccentric character; 
that is, all of the cutting teeth thereof are not 
the same radial distance from the axis of rota 
tion r. The preferred form of reamer roller 
shown at 5 has a flattened portion 38 with 
teeth 39 cut thereon, a series of teeth 4 to the 
left of the flattened portion 38, the cutting edges 
of which are cylindrically disposed about the 
axis of rotation r, and a series of teeth 42 which 
extend rightwardly from the flattened portion 38 
but describe a spiral relative to the axis of ro 
tation r. . - 
The formation of the reamer roller 5 may 

be possibly better understood from Fig. 5 which 
shows an end view of a roller before the teeth 
are cut therein. In this view the circle 43 repre 
Sents the outline of a cylinder formed concen 
tric with the axis r. Perpendicular to a diameter 
d-d, one side of the cylinder represented by the 
circle 43 is provided with the flattened portion 
38. The leftward side of the cylinder, from the 
point 44 at the leftward end of the flattened por 
tion 38 to the point of intersection 45 with the 
diameter d-d, is left undisturbed, or, in other 
Words, is allowed to remain concentric to the 
axis of rotation r. The rightward portion of the 
cylinder, however, is cut away to form a spiral 
46 which advances from the point of intersec 
tion 45 to a point 47 in the flattened portion 38. 
When the reamer rollers 5 are disposed with 

the flattened portions 38 thereof outwardly faced, 
as shown in Fig. 4, the teeth 39 will pass through 
an opening Such as defined by a circle 48, This 
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circle 48 may conveniently represent the open 
ing through a casing through which the reamer 
is to be passed into a position to operate and 
underream the hole below such casing. When 
the reamer body ?o is rotated in clockwise direc 
tion, as indicated by an arrow 49, the reamer 
rollers 5 will be caused to roll in anti-clockwise 
direction, as indicated by arrows 5. As the 
rollers 5 rotate, the spirally arranged teeth 42 
are moved into outwardly presented position, to 
be followed by the teeth 4 which, lying on the 
circle 52, will define openings such as indicated 
by the large circle 53 which may be said to repre 
sent the opening which the reamer rollers will 
produce. It will be remembered that in the Ordi 
nary use of a reamer in a well, it is rotated at a 
reasonably high rate of speed but is advanced 
slowly downwardly. Accordingly, each reamer 
roller passes over each point in the surface of 
the hole to be reamed a large number of times; 
therefore, even though some of the teeth of the 
reamer rollers never touch the Surface of the 
hole being operated on, there are a sufficient 
number of teeth placed at maximum radius rela 
tive to the axis of rotation r to produce the de 
Sired reaming effect. 
In the form of reamer roller shown in FigS. 1, 

4, and 5, many of the cutting teeth have their 
cutting edges disposed in a surface of revolution 
around the axis of rotation r. Accordingly, in 
this form of roller, a reasonably large number of 
teeth are brought into reaming engagement with 
the Wall of the hole. Under some conditions of 
Operation, that is, for example, in soft forma 
tions, a realmer roller 54, Fig. 6, may be arranged. 
The cutting edges of the teeth 55 of the reanner 
roller 54 are disposed in a surface of revolution 
about a single axis which is displaced from the 
axis of the shaft 6. When the reamer roller 54 
is rotated upon the shaft 6, a few teeth 55a, ly 
ing at maximum distance from the axis of rota 
tion defined by the shaft f6, will determine the 
diameter of hole which the reamer will produce. 
When the reamer rollers 5 are in the posi 

tions shown in Figs. 1 and 4, that is, with the flat 
tened portions 38 thereof outwardly facing, such 
reamer rollers 5 may be said to be in retracted 
position. For the purpose of holding such roll 
ers in retracted position when the reamer is be 
ing passed through an opening of reduced diam 
eter, Such as the opening of a casing, I provide 
cam means operative between the reamer rollers 
5 and the reamer body 0, such cam means in 

cluding the cam member 23 having a diagonal 
upper face 57, and a diagonal face 58 on the 
lower end of the reamer roller 5. The down 
Ward weight of the reamer roller 5, or a down 
ward pressure exerted on the reamer roller 5, 
tends to hold the faces 57 and 58 in co-engage 
ment as shown in Fig. 1, so that rotation of the 
reanner roller is resisted. 
When the reamer roller 5 is brought into en 

gagement with the portion of the hole to be 
reamed, and rotation of the body fo results in 
rotation of the reamer roller 5, the reamer roller 
will be automatically moved into a raised posi 
tion on the shaft 6, such as indicated by dotted 
lines 59. When the diagonal faces 57 and 58 
are in partial engagement, any relative downward 
pressure on the roller S will cause a downward 
sliding of the sloping or diagonal face 58 on the 
diagonal face 57, which will result in rotation of 
the reamer roller into retracted position, this 
function of the cam faces 57 and 58 enabling 
the rotation of the reanner roller 5 into relative 
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ly collapsed position when it is desired to pull the 
reamer from the hole. 

I have previously described a reamer roller 54, 
Fig. 6, which is circular in peripheral form and is 
merely mounted so as to rotate eccentrically. 
Also I have described a form of reamer roller 
f5, Figs. 4 and 5, which combines teeth having 
their cutting edges disposed in a surface of rev 
olution having its axis coincident with the shaft 
about which it revolves, with teeth having their 
cutting edges disposed in a curvilinear surface 
which is helically disposed with relation to said 
shaft and teeth formed on a flattened side 38 
of the reamer roller S. In Figs. 7 and 8 I show 
a reamer roller 6 having a bore 62 defining the 
axis of rotation of the reamer roller, and hav 
ing a flattened or relieved side 63. The flattened 
side 63 may have teeth 64 cut thereon, but the 
remaining teeth 65 of the reamer roller 6 are 
all arranged in a single circle extending from the 
ends or sides 66 and 6 of the flattened portion 
63. This reamer roller, accordingly, is formed 
without any spiral portion such as the spiral por 
tion 46 of Fig. 5. When a reamer roller is made 
in this manner, it may be preferable to taper 
the same downwardly, as shown in Fig. 7, or at 
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least to taper the lower end of the reamer roller. 
In Fig. 1 I have shown the lower ends of the 
teeth, such as the teeth 4, converging downward 
ly and inwardly. Whether or not such tapering 
of the lower end of the reamer roller 5 is nec 
essary depends entirely upon the character of 
material in which the reamer is being operated. 
In Fig. 1 I disclose a form of roller having a 

sloping cam face 58 at its lower end which co 
operates with the face 57 of the block 23 to pro 
duce a means for rotating the roller 5 into re 
tracted position. The retracting means shown 
in Fig. 1 accordingly includes a cooperating part 
which is separate from the roller itself. The 
form of roller shown in Figs, 7 and 8 does not 
have the cam face 58 at its lower end but has a 
retracting means in the form of a diagonal face 
68 at its upper end which slopes downwardly to 
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ward the relieved or flattened side 63 of the roller. 
To avoid a sharp edge at the upper periphery of 
the roller 6, such roller is relieved as shown at 
69. The lower end of the roller 6 is flat, as 
shown at T0, and in its use the roller 6 does not 
have vertical movement on the shaft by which 
it is supported. Rotation of the roller 6 into 
retracted: position, so that the flat or relieved 
face 63 will face outwardly is accomplished by 
the engagement of the sloping upper face 68 
with materials which are engaged as the roller 
is moved upwardly in the well. For example, as 
a drill bit with rollers 6 mounted thereon is 
moved upwardly in the hole, engagement of the 
upper end of the roller with the side wall of the 
hole and with drilling mud and cuttings contained 
therein causes rotation of the roller 6 into re 
tracted position due to the presence of the slop 
ing face 68. 
Although I have herein shown and described 

my invention in simple and practical form, it is 
recognized that certain parts or elements there 
of are representative of other parts, elements, or 
mechanisms which may be used in substantially 
the same manner to accomplish Substantially the 
same results; therefore, it is to be understood 
that the invention is not to be limited to the de 
tails disclosed herein but is to be accorded the 
full scope of the following claims. 

I claim as my invention: 
1. Areamer of the character described, includ 

3 
ing: a reamer body adapted to be connected to a 
drilling string so as to be rotated in a hole to be 
reamed; a reamer roller mounted so as to rotate 
in engagement with the wall of the hole, Said 
reamer roller having a relieved portion on a side 
thereof; and means operative to turn said reamer 
roller into a position in which said relieved por 
tion thereof will be outwardly presented. 

2. A reamer of the character described, in 
cluding: a reamer body adapted to be connected 
to a drilling string so as to be rotated in a hole 
to be reamed; a reamer roller mounted So as to 
rotate in engagement with the Wall of the hole, 
said reamer roller having a relieved portion on a 
side thereof; and means operative to turn said 
reamer roller into a position in which Said re 
lieved portion thereof will be outwardly present 
ed, said means comprising a cam face formed on 
the end of said reamer roller and a COOperating 
cam face on said reamer body. 

3. A reamer of the character described, adapt 
ed to be passed through a pipe in a well into an 
operating position beyond the end of Said pipe, 
including: a reamer body of a size to pass through 
said pipe; a plurality of reamer roller Supporting 
means eccentrically carried on said body; and a 
reamer roller on each of said supporting means, 
each of said reamer rollers having cutting teeth 
and also having a relieved portion at one side 
thereof, said reamer rollers being so supported by 
said supporting means that they will pass through 
said pipe when said relieved portions of said 
reamer rollers are outwardly presented and so 
that said cutting teeth will have reaming en 
gagement with said wall of the hole when said 
reamer rollers rotate, 

4. A reamer of the character described, adapted 
to be passed through a pipe in a well into an op 
erating position beyond the end of said pipe, in 
cluding: a reamer body of a size to paSS through 
said pipe; a reamer roller supporting means ec 
centrically carried by said body; and a realmer 
roller carried by said supporting means so as to 
rotate, said reamer roller having cutting teeth 
adapted to engage the wall of the hole as said 
reamer roller rotates, one side of Said realmer 
roller being relieved so that when such relieved 
side thereof is faced outwardly, it will clear said 
pipe as said body is passed therethrough. 

5. A reamer of the character described, in 
cluding: a reamer body adapted to be connected 
to a drilling string so as to be rotated in a hole to 
be reamed; a realmer roller mounted so as to ro 
tate in engagement with the wall of the hole, Said 
reamer roller having a relieved portion on a side 
thereof; and means tending to hold said reamer 
roller with said relieved portion thereof faced 
outwardly. 

6. A reamer of the character described, adapt 
ed to be passed through a pipe in a well into an 
Operating position beyond the end of said pipe, 
including: a reamer body of a size to pass through 
said pipe; a shaft removably secured to said body; 
a reamer roller rotatable on Said shaft, Said 
reamer roller having one side thereof relieved 
and having a cam face formed at the lower end 
thereof; and a cam member at the lower end of 
Said shaft COOperating with said cam face of Said 
reamer roller to rotate said reamer roller into a 
position in which said relieved portion thereof 
will face outwardly and to yieldably hold said 
reamer roller in said position. 

7. In a well reamer, the combination of: a body 
having a recess therein; a shaft rigidly fixed in 
said body and extending into said recess, the axis 
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4. 
of said shaft being offset with relation to the axis 
of said body; and a toothed cutter mounted to 
rotate on said body, one portion of the cutting 
surface of said cutter being substantially con 
centric with the axis of said shaft and another 
portion being substantially concentric with the 
axis of said body when said cutter is turned into 
a retracted position Suitable for withdrawing the 
reamer from the well in which it is operated. 

8. In a well reamer, the combination of: a body 
having a recess therein; a shaft rigidly fixed in 
said body and extending into said recess, the axis 
of said shaft being offset with relation to the axis 
of said body; a toothed cutter mounted to rotate 
on said body, one portion of the cutting surface 
of said cutter being substantially concentric with 
the axis of said shaft and another portion being 
Substantially concentric with the axis of said body 
When said cutter is turned into a retracted posi 
tion suitable for withdrawing the reamer from 
the well in which it is operated; and means for 
causing said cutter to turn into said retracted po 
sition when it is desired to withdraw the reamer 
from the well. 

9. In a well reamer, the combination of: a body 
having a recess therein; a shaft rigidly fixed in 
Said body and extending into said recess, the axis 
of said shaft being offset with relation to the axis 
of Said body; and a toothed cutter mounted to 
rotate on said body, a portion of the cutting face 
of Said cutter being substantially concentric with 
the axis of said body when said cutter is turned 
into a retracted position suitable for withdraw 
ing the reamer from the well in which it is op 
erated. 

10. In a well reamer, the combination of: a 
body having a recess therein; a shaft rigidly fixed 
in Said body and extending into said recess, the 
axis of said shaft being offset with relation to the 
axis of said body; a toothed cutter mounted to 
rotate on said body, a portion of the cutting face 
of Said cutter being substantially concentric with 
the axis of said body when said cutter is turned 
into a retracted position suitable for withdrawing 
the treamer from the well in which it is oper 
ated; and means for causing said cutter to turn 
into Said retracted position when it is desired to 
Withdraw the reamer from the well. 

11. In a well reamer, the combination of: a 
body having a recess therein; a shaft rigidly fixed 
in said body and extending into said recess, the 
axis of Said shaft being offset with relation to 
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the axis of said body; a toothed cutter mounted 
to rotate on said body, one portion of the cut 
ting surface of said cutter being substantially 
concentric with the axis of said shaft and an 
other portion being substantially concentric with 
the axis of said body when said cutter is turned 
into a retracted position suitable for withdrawing 
the reamer from the well in which it is operated, 
said cutter being free to slide axially on said 
shaft; and means by which said axial movement 
of said cutter turns said cutter into said re 
tracted position. . 

12. In a well reamer, the combination of: a 
body having a recess therein; a shaft rigidly 
fixed in said body and extending into said recess, 
the axis of said shaft being offset with relation 
to the axis of said body; a toothed cutter mounted 
to rotate on said body, a portion of the cutting . 
face of said cutter being substantially concentric 
with the axis of said body when said cutter is 
turned into a retracted position suitable for 
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withdrawing the reamer from the well in which 
it is operated, said cutter being free to slide axi 
ally on said shaft; and means by which said axial 
movement of Said cutter turns said cutter into 
said retracted position. 

13. In a well reamer, the combination of: a 
body having a recess therein: a shaft rigidly. 
fixed in said body and extending into said recess, 
the axis of said shaft being offset with relation 
to the axis of said body; a toothed cutter mounted 
to rotate on said body, one portion of the cutting 
surface of said cutter being substantially concen 
tric with the axis of said shaft and another por 
tion being substantially concentric with the axis 
of said body when said cutter is turned into a 
retracted position suitable for withdrawing the 
reamer from the well in which it is operated, said 
cutter being free to slide axially on said shaft; 
a stationary member having a cooperative Sur 
face; and a member moving with said cutter 
having a cooperative surface formed thereon, 
said surfaces being so placed that an axial move 
ment of said cutter on said shaft causes said 
surfaces to interengage and turn said cutter into 
Said retracted position. 

14. In a well reamer, the combination of: a 
body having a recess therein; a shaft rigidly fixed 
in said body and extending into said recess, the 
axis of said shaft being offset with relation to 
the axis of Said body; a toothed cutter mounted 
to rotate on said body, a portion of the cutting 
face of said cutter being substantially concentric 
with the axis. of said body when said cutter is 
turned into a retracted position suitable for with 
drawing the reanner from the well in which it is 
operated, said cutter being free to slide axially 
on said shaft; a stationary member having a 
cooperative surface; and a member moving with 
said cutter having a cooperative Surface formed 
thereon, said surfaces being so placed that an 
axial movement of said cutter on said shaft 
causes said Surfaces to interengage and turn said 
cutter into said retracted position. 

15. In an underreamer a cutter having a cy 
lindrical opening therein, said cutter having cer 
tain teeth disposed in a surface concentric with 
the axis of Said Opening, a portion of the teeth 
on One side of Said cutter being disposed in a 
surface which passes through a point nearer said 
axis than said concentric Surface. 

16. In an underreamer, the combination of: a 
body; a pin rigidly fixed in said body; and a 
cutter mounted to turn on said pin, said cutter 
having an outer toothed surface a portion of 
which is concentric with the axis of said pin, 
a portion of said toothed surface being flattened. 

17. In a well reanner, the combination of: a 
body having a recess therein; a shaft rigidly fixed 
at each end in said body and extending through 
said recess; and a toothed cutter mounted so as 
to turn on said shaft, the Surface of said cutter 
being so disposed with relation to said shaft that 
every point in the teeth on said surface rotates 
in a cylindrical path about the axis of the cutter, 
certain of these points rotating in circles of larger 
diameter than certain other points. 

18. In a well reamer, a combination as described 
in claim f in which the cutter is free to slide 
axially on said shaft and at one end of its axial 
movement to engage a stationary member which 
limits its radial position on said shaft. 
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