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This invention: relates to well tools. and deals 
more particularly with a tool adapted to be in 
corporated in a drilling, string and above a drill 
ing bit for reaming, a well, being drilled by the 
bit. Specifically, the invention contemplates the 
provision of a tool which may be placed between 
a drill bit. and its drill. Colar, to function as a 
reamer, and is adapted to be turned end for end 
and placed in a drilling. String, at a Suitable point 
Such as between the dril.collar and the drill pipe 
to function as, a stabilizer for...the-drilling. String. 
An object of this invention is to provide a tool 

of the indicated type which is of simple, inexpen 
sive construction, and which is highly efficient 
for the purpose intended. 
Another object of the invention is to provide 

a Well reaming tool incorporating means for 
easily and quickly replacing worn parts. 
Another object of the invention is to provide 

a well reaming tool in which the elements which 
may wear and require replacement are formed 
as Separate Sections for easy and quick removable 
connection with the body of the tool whereby said 
big can be continued in use for a long period of 

e 
The various: objects and features of my inven 

tion will be fully understood from the following 
detailed description of a typical preferred form 
and application of the invention, throughout 
Which description, reference is made to the ac 
companying, drawings, in which: 

Fig. 1 is an elevational view. of the lower end 
portion of a drilling string in which a preferred 
embodiment of well reaming tool is incorporated 
to function as a Well hole:reamer, 

Fig. 2 is a similar view showing the well ream 
ing tool incorporated in a drilling String to func 
tion as a stabilizer, for said drilling, string. 

FigS. 3, 4, 5 and 6-are. enlarged cross-sectional 
views taken on the lines. 3-3,4-4, 5-5 and 
6-6, respectively of Fig.1. 

Figs. 7 and 8 are fragmentary longitudinal sec 
tional views taken substantially as indicated by 
lines 7-7 and 8-8 respectively, on Fig. 1. 

Fig. 9 is a fragmentary elevational view of 
means carried by the tool body for taking the 
wear of the cutters. 

Fig. 10 is a perspective view of a reaming ele 
ment or section employed in the invention. 

Fig. 11 is a perspective:view of an element pro 
Vided for holding a reaning element in place On 
the tool body. 
The embodiment of the invention illustrated 

in the drawings involves two spaced sets of ream 
ing.neans; Although this toolis described in the 
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following specification, I wish it to be under 
stood that. It may construct tools incorporating 
the invention with only one set of reaming means 
or with more than two sets of Such means as cir 
cumstances may require. The tool which is il 
ustrated has sectional reaming elements, each 
of which has: two reaming blades or cutters. I 
may vary, the number of said blades or cutters 
and further. may vary the number of Sections 
comprising the reaming means. Further, I may 
omit auxiliary cutters; which I show in the draw 
ings for the purpose of breaking up fragments of 
earth or rock which may accumulate at the tool; 
Imay provide the mentionedreaming blades with 
cutting edges that give these parts the desired 
action; and I may make Such other variations 
Within the concepts of the invention which I 
may deem to be desirable for the purpose of pro 
viding an efficient tool for the purpose indicated. 
The invention, as embodied in the form. ShoWn 

in the drawings, may comprise generally, a tool 
shank or body Areaming means. B carried by 
the tool body; means. C. for replaceably or de 
tachably, holding saidreaming" means B in posi 
tion on the tool body; means D. transmitting 
torque or thrust from the means B to the body; 
and various other elements and parts. Which will 
be later described. 
In Fig. 1, which shows: the tool in position to 

function as a reamer, it is positioned in the drill 
ing string between a rock.bit.Rand a drill col 
lar E. In Fig. 2, whichi. ShOWS, the tool in posi 
tion to function: as a. stabilizer, it is: positioned 
between: a drill collar: E. which carries a bit R at 
its lower end, and a sub. S, which is carried on 
the lower end of a drilling string, as by the 
lowermost stand. of drill pipe. P. In the latter 
application the tool is turned, end for end with 
respect to its disposition in Fig. li. It is apparent 
that I may place the tool at any desired point in 
the drilling string between: any of the drill pipes 
P of said string. 
The tool body A is: formed, with an elongated 

cylindrical Shank: 5s in which is provided a 
through axial passage: 6. The passage is pro 
vided for passing drilling fluid. to the drilling bit 
R in the usuallmanner. One end of the shank 
is provided Witha threaded pin. 7 for connection 
With or engagement in a threaded box 8 in the 
drill collar E or alike element. The other end of 
the shanks is: provided with a thread box 9 to 
receive: either: the pin 20 of the drill bit R or 
the pin. 2: Of... the Sub S. 
As previously stated, the present tool has two 

sets of reaming means B. Accordingly, the shank 
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5 is provided With two recesses or seats 22 for 
said reaming means, Said seats being arranged 
on the shank in longitudinally Spaced relation. 
Each seat 22 is defined by the cylindrical outer 
Wall of the shank 5 and by a pair of longitu 
dinally spaced radial flange-like enlargements 
23 of Said shank. Each of said flange-like en 
largementS may be a segmental integrally formed 
portion of the shank. In this case, two such 
flange portions are shown on opposite sides of 
the shank and between said portions, arcuate 
spaces with bottoms 24 Occur. The seats 22 
and the bottoms 24 may be continuous with each 
other and with the outer cylindrical surface of 
the shank 5. The longitudinally spaced pairs 
of enlargements 23 form interrupted circum 
ferential flanges on said shank. 
The interrupted fanges 23 are arranged on 

the body in longitudinally spaced pairs with a 
Seat 22 between each pair. Since the two spaced 
related pairs are alike, the following descrip 
tion of one pair will serve to describe the other 
also. 
Each interrupted flange 23 is provided with 

a Wall 25 in a plane transverse of the longitu 
dinal axis of the body. The Walls 25 of the flanges 
define or limit the longitudinal extent of the 
seat 22 and are best seen in Fig. 9. Each in 
terrupted flange 23 has longitudinal end walls 
S Which define the circumferential extent of 

the Spaces opposite the bottoms 26. As shown 
in FigS. 3 and 4, these walls 26 are undercut ad 
jacent the bottom to provide each interrupted 
flange 23 with a lip 27 and a groove 28. One 
interrupted flange 23 is formed with dia 
metrically opposed longitudinal slots or grooves 
23 for reasons later described. The spaced in 
terrupted flanges 23 are each also formed with 
circumferential groove 3 in the peripheral walls 
thereof for reasons later apparent. 
From the above it can be seen that the tool 

Shank comprises a simple integral cylindrical bar 
which can be easily machined in typical machine 
tools Without the need for special tooling. The 
Shank can be turned in a lathe to the diameters 
of the shank 3, seats 22 and interrupted flanges 
23, and the grooves 30 formed with a simple cut. 
The Spaces 24 and the grooves 30 can then be 
formed in the fianges 23 by a milling or other 
Simple machining operation. 
The reaming means B are carried by the 

body A in the seats 22 provided in or on said 
body and each is carried by a pair of flanges 23. 
The two reaming means shown are alike and, 
consequently, one will be described. 
Each reaming means B comprises essentially, 

a pair of circumferentially curved and longitu 
dinally straight metal elements S arranged in 
pairs in the seat 22. In general it may be said 
that each element 3i is in the form of a section 
Or segment that is arcuate and substantially 
Semi-circular or Semi-cylindrical. The elements 
S are similar to each other and together com 
pletely encircle the tool shank as best seen in 
Fig. 6. Each element which is shown in detail 
in Fig. 10 comprises a semi-cylindrical body or 
base 32 having one ear 33 at One side or end 
of said body and a pair of ears 34 on the other 
side or end. The ears 34 are longitudinally 
Spaced to receive between them the ear 33 of 
a nating element 3. Each reamer element or 
Segment has a middle portion 35 with upper and 
lower ends which projects upwardly and down 
Wardly over the bottoms 24 or between the ends 
of the interrupted flanges 23. The side por 
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tions 36 of said element are of lesser height than 
the middle portion and are arranged to fit be 
tween the pair of interrupted flanges, said por 
tions 36 having end faces 37 which engage the 
opposed walls 25 of said flanges. The top and 
bottom edges 38 of the middle portion 35 are 
formed with outwardly directed grooves or 
rabbets 39. Each element 3 above-described, 
thus comprises a shoe-like curved integrally 
formed member having a top and bottom 
grooved middle portion and side wing portions 
one of the latter having one ear and the other, 
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Each element 3 may be provided with one 

or more reaming cutters 40. Said cutters may 
be integrally formed with the elements 3, in 
which case said elements may be made of suit 
able durable, tough and long-wearing metal, or 
they may be Welded to said elements as can be 
understood. Each cutter 40 is shown in the form 
of a Wedge-shaped tooth having its base 4 ad 
jacent and joined to the body 32 of the element 
3 and its cutting edge 43 at the outer free end 
of the tooth. Each cutter tooth is tangentially 
arranged with respect to the element body 32, 
and is also angularly disposed or pitched with 
respect to the length of said body. The teeth 
80 are ShOWn as arranged radially in opposed 
pairs so that the tool will center in the hole 
being formed, the forces on the opposed teeth 
reacting against each other. Assuming normal 
clockwise rotation of the drilling string and, 
consequently of the present reaming tool, the 
described arrangement of the cutting teeth 40 
will present the leading or cutting edges 43 of 
said teeth to the Wall W of a Well hole for a ream 
ing or shaving cut into said wall. The diametral 
distance across opposed teeth 40 may be some 
what larger than the diameter of the well hole 
which is drilled by the bit R. Fig. 1 shows this 
arrangement. 

In Fig. 2, where the tool is inverted, the cut 
ting teeth edges 43, because of their tangential 
arrangement, bear on the well hole wall rather 
than cut into it. The engagement is in the 
nature of a wiping action. When used in the 
latter manner, the diametral distance across op 
pOSed teeth may be made to approximate the 
diameter of the hole being drilled by the bit R. 
The ears 33 and 34 of each element 3 are 

drilled as at 44 so that, upon assembly of a pair 
of elements on the shank S, with the ear 33 of 
each element between the ears 34 of the other 
element, a pin 45 can be introduced endwise into 
the drill holes 44 to connect the elements. It is 
for this purpose that I have provided the grooves 
29 above-mentioned. Fig. 8 best shows this ar 
rangement wherein the pin 45 is inserted througn 
One of the grooves 29 and its end engaged by the 
Wall 25 of the flange 23 which is opposite to the 
flange in which said grooves 29 are formed. 
The means C, in addition to the pins 45, may 

comprise means such as clamp shoes 46, whicn 
are in effect extensions of the upper and lower 
portions of the reaming elements, for holding 
the reaming elements 3 in place on the tool 
shank. A detail of one of such shoes is shown 
in Fig. 11. 

Each shoe Comprises an arcuately curved 
body 47, which, when positioned on the shank 
5 rests on a bottom 24. The shoes 46 extend 
between and in effect form continuations of 
the interrupted flanges 23. However, since these 
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shoes engage the wider middle portion 35 of the 
reamer elements 3, they are made commen 
surately narrower than the width of the flanges 
23. The ends or edges 48 of each shoe 46 are 
each provided with longitudinal lips, 49 designed 
to engage in respective grooves 28, in the flanges 
23 as hereinbefore described. By means of this 
structure, each shoe 46.may be placed against 
the Shank 5. above. Or below a flange 23, as the 
case may be, and slid longitudinally of the tool 
into holding engagement with a reamer element 
3. The inter-locked lips 27 and 49-of-the-flanges 
23 and the shoes :48, respectively, will prevent 
outward displacement:of the shoes and, therefore, 
of the reaming element. The mentioned treamer 
holding, action of the shoes is afforded through 
the inter-locked engagement of the edges. 38 of 
said reaming elements and lips 50 on sedges of 
shoes 46. Fig. 3; shows the first-described inter 
lock and Fig. 7, the latter. 
Various means may be provided for retaining 

the above assembly in working condition by fixing 
the shoes 46 in place between the ends of the 
flanges. As shown, I prefer to use means Such 
as Snap rings 5f. It is for this purpose that I 
provide the grooves 30 in", the flanges as before 
described and also provide similar grooves 52 in 
the shoes 46 to form continuations of said grooves 
3). By placing the snap rings 5, in the grooves 
thus provided, I achieve the dual function of 
preventing longitudinal displacement of the 
clamp shoes. 46 and similar displacement of the 
reaming element connecting pins 45. The latter 
relationship is shown in Fig. 8 wherein the ring : 
5 has overstanding engagement with said pin 
45 to restrict its movement in a direction to 
leave the drill holes 44 of the elements 3. 
From the above it will be seen that the torque 

thrustS imparted to the Shank body S by the 
elements 3, and which are caused by the reactive 
forces on the reaming teeth 40, are taken by said 
body through the end walls 26 of the interrupted 
flanges 23. In the application of the tool shown 
in Fig. 1, one end wall 26 of each flange 23 will 
take said thrust; and in the application of Fig. 2, 
the other end of the flange Will take said thrust. 
To prolong the useful life of the shank 5, the 
means D may be provided. 
Said means D may comprise a wear plate 55 

which is held in place by screWS 56 against each 
end Wall 26 of each flange 23 as best seen in 
Figs. 5 and 9. For this purpose the upper and 
lower extensions of the middle portion 35 of each 
element 3 are made somewhat narrower than 
the bottoms 24 so that said upper and lower 
extensions may fit between the wear plates 55. 
It may be seen that the edge faces 57 of said 
extensions bear on the wear plates and impart 
thrust thereto. 
A desirable addition to my tool may be pro 

vided for the purpose of drilling into and break 
ing up such pieces of earth and rock which may 
accumulate in the hole at the tool. I provide for 
this purpose simple means such as One Or more 
auxiliary cutters 59 integrally formed or Welded 
on the shoes 46. Since the lower edges 60 of the 
reaming teeth 40 will engage loose earth and rock 
Which is in their path of movement, I design 
the cutters 59 to accomplish the same function 
for earth and rock pieces which the reaming cut 
ters cannot reach. I therefore arrange the cut 
ters 59 to operate in the annular spaces between 
the bit R and the lowermost flange 23 and bes 
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tween the bottom and top flanges 23 of upper 
and lower reaming means B. The particles 
broken or drilled up by the cutters 59 can then 
be flushed out of the hole by the fluid com 
monly used for removing the drillings of the 
bit. 

I intend to construct the parts comprising the 
tool. So that they are inter-changeable for guick 
and easy replacement when worn or broken. 
Since the drilling string is withdrawn from the 
well from time to time so that the drill-bit can 
be repaired, such interchange of partson my tool 
can be accomplished at the Same time. 
'Having described only a typical preferred form 

and application of my invention I do not, Wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any modifications or variations that may appear 
to those skilled in-the-art or fall.Within the scope 
of the following claims. 

Having described ny invention, I clain: 
1. A Well 'reaming tool including an elongate 

cylindrical body, longitudinally spaced flanges 
fixed on the exterior of the body each having 
circumferentially Spaced opposed shoulders ex 
tending longitudinally of said body, there being 
circumferentially faced lips at the shoulders 
Spaced from the exterior of the body forming 
grooves extending lengthwise of the body, the ex 
terior of the body between the flanges forming sa, 
Seat, a reaming element carried on said Seat and 
between said flanges, and shoes at the flangessen 
gaging the reaming element retaining it on the 
Seat and having oppositely projecting lips en 
gaged in said grooves, and like removable annu 
lar retainers around the body at the flanges hold 
ing the shoes against axial movement. 

2. A well reaming tool including an elongate 
cylindrical body, longitudinally spaced fixed 
flanges on the exterior of the body, the exterior 
of the body between the flanges forming a seat, 
segmental reaming elements enngaged on said 
Seat and having end extensions, means releasably 
connecting the elements together forming a con 
tinuous annular assembly around the body, and 
means encircling the body and the end exten 
sions of Said elements holding said elements in 
place on the body. 

3. A Well reaming tool including an elongate 
cylindrical body, longitudinally spaced flanges on 
the exterior of the body, the exterior of the body 
between the flanges forming a seat, a reaming 
element engaged on Said seat and between said 
flanges, Said element including a base conform 
ing to the seat and at least one outwardly pro 
jecting reaming tooth on the base, retaining shoes 
engaging the end portions of said reaming ele 
ment, and annular releasable retainers surround 
ing the body and extending over the shoes re 
taining them in engagement with the reaming 
element. 

4. A well reaning tool including an elongate 
cylindrical body, at least One pair of longitudi 
nally Spaced interrupted flanges on said body to 
provide a Seat between the flanges and spaces 
between the interrupted portions of said flanges, 
Sectional reaming elements disposed on said seat 
and releasably connected together around the 
body and having end extensions disposed in the 
mentioned Spaces, and annular retainers engag 
ing both the interrupted flanges and said end ex 
tensions holding said reaming elements remov 
ably on Said body. 

5. A well reaming tool including an elongate 
cylindrical body, at least. One pair of longitudi 
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nally spaced interrupted flanges on said body to 
provide a seat between the flanges and Spaces 
between the interrupted portions of said flanges, 
Sectional reaming elements disposed on Said Seat 
and having extensions disposed in the mentioned 
spaces, each sectional element including a Semi 
cylindrical member and at least One reaming 
tooth on said member, and means engaging both 
the interrupted flanges and said element exten 
sions releasably holding said reaming elements on 
Said body. 

6. A well reaming tool comprising an elongated 
cylindrical body, at least one pair of longitudi 
nally spaced interrupted flanges on said body to 
provide a Seat between the flanges and Spaces 
between the interrupted portions of said flanges, 
Sectional reaming elements disposed in Said Seat 
and having extensions disposed in the mentioned 
sppaces, longitudinally disposed keys separably 
connecting the reaming elements, and annular 
retainers for the keys and engaging both the in 
terrupted flanges and Said element extensions 
holding said reaming elements removably on said 
body. 

7. A well reaming tool comprising an elongate 
cylindrical body, at least one pair of longitudi 
nally spaced interrupted flanges on said body to 
provide a seat between the flanges and spaces 
between the interrupted portions of said flanges, 
Sectional reaming elements disposed in said seat 
and having extensions disposed in the mentioned 
Spaces, each sectional element comprising a 
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semi-cylindrical member and at least one ream 
ing tooth on Said latter member, means for Sep 
arably connecting the reaming elements, and 
means engaging both the interrupted flanges and 
said element extensions for holding said reaming 
elements removably on Said body. 

8. A well reaming tool including an elongate 
cylindrical body, at least one pair of longitudi 
nally spaced interrupted flanges on said body to 
provide a seat between the flanges and spaces 
between the interrupted portions of said flanges, 
Sectional reaming elements disposed on Said seat 
and having end extensions disposed in the men 
tioned spaces, said interrupted flanges and the 
end extensions of the reaming elements having 
registering peripheral grooves, and rings engaged 
in Said grooves holding the reaming elements in 
operating position. 

WILLIAM. F. LAKE. 
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