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UNITED STAT 
ARENCE T. Mapes, or CRAFTON, PENNSYLVANIA. . . 

UNDERREAMER. 

No. 923,677. . . . . . 

To all whom it may concern: s 
a citizen of the United States of America, re. 

, certain new and useful Improvements in Un 
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to provide an under reamer having positive 
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reamérisin operation; and fifth, to provide 
an under reamer comprising comparatively 
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accompanying drawing: 

siding at Crafton, in the county of Allegheny 

derreamers, of which the following is a specis 
fication, reference being had therein to the 

... This invention relates to under reamers 
and the objects of my invention are, first, to. 
provide a durable device for reaming out or. 
enlarging well-holes drilled below a casing, in 
order to permit the casing to be lowered far 
ther down in the well-hole; second, to ex 
pediate the operation of reaming out a well 
E. by proyiding an under reamer that will 
be positive in its action and free from injury : 
by ordinary use; third, to provide an inex 
pensive under reamer... that can be success 
fully operated in a shale formation or in the 
most indurate strata of an oil field; fourth, 
and reliable means for effecting a movement 
of the reamer-bits when released and bracing 
and firmly holding said bits while the under 

few parts quickly assembled, easily manipu 
lated to enter a well-easing and easily dis 
assembled when the bits need resharpening. 
I attain the above objects by an under 

reaming device that will be presently de 
scribed in detail and then specifically pointed : 
out in the appended claims. 

Specification of Letters Patent. 
Application filed June 25, 1908, serial No. 440,282. 

In the drawings, Figure 1 is a side eleva 
tion of the underreamer within a wells easing, 
illustrating the bits thereof released by the 
casing and in position for operation, Fig. 2 is 
a vertical sectional view of the under reamer. 
within a casing, illustrating one of the bits in 
elevation and both of said bits held and re 
tracted within the casing, Fig. 3 is a hori 
Zontal sectional view taken on the line r-r 
of Fig. 1 looking downward toward the 
reamer bits, Fig. 4 is a vertical longitudinally 
sectional view of it portion of a reamer body, 
Fig. 5 is a bottory plan of the same illustrat 
ing the recesses and cavity thereof, Fig. 5 is 
a plan of the reamer bits, Fig. 6 is an eleva 
tion of a modified form of under realmer, 
partly broken away and partly in section, 
Fig. 7 is a perspective view of one of the 
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- . . . . away and partly in section, and Fig. 9 is an 
Be it known that I, CLARENCE. T. MAPEs, elevation of the inner side of the inodified. .. 

form of reamer bit. . . . . 
. " w In the accompanying, drawings, 1 desig 

5 and State of Pennsylvania, have invented nates a reamer-body having at the upper end. 
60 

thereof a screw threaded protuberance 2 of 
less diameter than the reanier-body, whereby 
said reamer bit can be connected to a sub3. 
or a string of drilling tools. Thereamer-65. body1 is eylindrical and contiguous to the 
protuberance is provided with oppositely 
disposed flat faces 3 adapted to receive a 
wrench, (not shown), commonly employed to 
tighten and loosen the protuberance 2. ". 70 
The reference numeral 4 designates a cen- . 

tral longitudinal bore, the upper end commu 
with a recess constituting a socket 5 ongitudinally of the protliberance for 

75 

nicatin E; 
a coil spring 6, the object of which will pres 
ently appear. . . . . . . . 
The lower end of the bore 4 communicates 

with a conoidal shaped cavity 7, having 
flattened oppositely disposed sides 8, the ha 
terial bordering upon the sides of said cav 
ity having oppositely, disposed inverted W 
shaped guide-ways 9, while the curved upper . 
sides of the cavity 7, adjacent to the upper. 
end of the cavity, are provided with oppo 
sitely disposed recesses 10. 
The lower end of the reamer body1 is bev 

eled, as at 11, toward two transversely de 
pending spreader ribs 12, said ribs extending 
from the lower end of the guide-ways 9 to the 
peripheral edges of the realmer-body 1, as 
best shown in Figs. 4 and 5. The lower ends 
of the ribs 12 are beveled for a purpose that 
will hereinafter appear. - 
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Movably mounted in the cavity 7 and pro 
truding from the lower end thereof are oppo 
sitely disposed realmer bits or dogs, each 
reamer bit or dog comprising a body 13 hav 
ing flattened sides 14, lower beveled ends 15, 
and tapering shaped shanks 16, said shanks 
having flattened oppositely disposed faces 17 

95 

100 

provided with guide-flanges. 18. The shanks 
i6 when assembled, are opproximately the 
same shape in cross section as the cavity 7, 

18 engaging in the guide with the flanges 
ways 9. 

Each reamer bit or dog is provided with 
105. 

two angular bearing surfaces i9 and 20, the 
former engaging the upper end of the cavity 
7 and the latter the beveled surfaces 11 at 

reamer bits of the preferred form of construc- the lower end of the realmer-body, 1, when the lly 
tion, Fig. 8 is a side elevation of one of the realmer bits or dogs are expanded or released. 
reamer bits of a modified form, partly broken, The subject-matter of the above para 



3: 

graph forms one of the important features of 
my invention, since the angular bearing Sul'- 
faces 9 are disposed at light angles to the 
direction of the blow received by the realmer 

5 bits. To accomplish this result it is neces 
'sary that the surfaces 20 be inclined upwardly 
and outwardly and tae large area of these 
surfaces fully race the bits as the blow is 
received upon the lower ends of said bits. 

10 With the bearing surfaces at right angles to 
the direction of the blow, it is ill possible for 
the bits to shift, during the operation, and to 
exert any stresses or strains other than would 
be received by the surfaces 20. The upper 
bearing surfaces 9 of the shanks 6 assist 
in this respect, all as will hereinafter appear 

can be dispensed these upper surfaces 19 
with for this purpose. - 
The confronting faces of the shanks 16 are 

provided with grooves 2F, said grooves being 
centrally disposed from the bearing surfaces 
19 to oppositely disposed sockets 22 formed 
in said shanks, said sockets being ii) trans 
versealinement, with the upper ends of the 
flanges 18. A lapted to engage in the sockets. 
22 is a Cross-head 23 of a iod 24, said 'od ex 
tending upwardly through the bore 4 and the 
spring 6 and having the upper end thereof 
provided with a nut 25 for retaining the 
spring 6 under tension. 
The confronting faces of the leanier bits or 

dogs are provided with vertical bearing sur 
faces 26, the uppel' edges of these surfaces 
engaging the lower beveled edges of the 
spreader ribs 2, when the bits or dogs are 
retracted, while the surfaces 26 are main 
tained vertically by the sides of the ribs 12 

2 5 

when the bits or dogs are expanded for , 
operation in a well. 
The reference numeral 27, designates the 

lower end of the casing having threaded 
thereon a cylindrical drive-shoe 2S, the inner 
lower edges of which are beveled, as at 29. 

In operation, the leaner bits or dogs are 
pressed downwardly and inwardly to enter a 
casing 27, the realmer bits or dogs remaining 
in this position while the under realmer is 
lowered in a well. 
dogs retraeted, the bearing surfaces 19 are 
adapted to engage in the recesses (), with 
the lower edges of the vertical surfaces 26 
contacting, and with the spring 6 under 
tension, as shown in Fig. 2 of the drawings. Immediately upon the realmer bit reaching 
the drive-shoc 2S, the realmer bits or dogs are 
released. The tension of the spring 26 is then 
sufficient to elevate the rod 24 and the realmer 
bits, said bits assuming the position illus 
trated in Fig. 1 of the drawings. To facili 
tate the spreading of the reamer bits or dogs, 
the beveled bearing surfaces 19 are provided, 
also the beveled bearing surfaces of the 
spleader ribs 12, the upper ends of the shaaks 
16 readily sliding out of the recesses 1 (), 
while the ribs 12 spread the reamer bits or 
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cesses (), said shalls not b{i}; 

bits or dogs 

With the realmer bits or 

67 

(logs and blace said its (1 dog's during the 
operation of the untic' leane'. 
The beveled elcts 15 of the reti () is: 

provide cutting edges and cle race for saii 
bits when in operatic: ; the he vete, strfaces 
11 of the lower end of a reanner () ('' ' ', 
adapted to receive vertical stresses it 
strains, and the ribs 12 laterial stresses anti 
strains while the uitlerleane) is ii over: i. 

he flanges 18 within the guite-way's 3: Pe 
adapted to limit, the outware novel, it { 
the teamer bits circing's aid at the sile is: 
retain said bits or cigs in pitter relil it () 
one another. Well the bits () () 
operation, the sh: ?ks 16 ' ' ' (i: ) ( ' ' () 
brace said bits or (it by virt lie if the ji'i' 
(ends of said shanks engaging ii) ( ' ' ('i' 
ends of the cavity 7, this list city 't 
when the its or d g is are jet '; (iii with 
lipper (el) is of the sh; ) is in ( ' ' 'esses (3. 
is ith the bits or dogs, raced in a re: ' 'i ( 
position, irregularities on it is, cric, he 
casing can be readily overconne wic . 
reanner bit is lowe)', i ij : \ell. - 

In Fig. 6 of the drawings J. :) , () is ir teti 
a slight modificatio of inly in \ {i}), we'e - 
in the upper bearing surfaces is of the siliji 
16 are only employed ol' (in ; is it is 't- 

(; ; ; ;s: it ill. 
length to permit of these hearii is siri's cres 
engaging in the up,' 'i' end of 'c' ('a vity . 
Another instance, whe) the 'de' it: ; or 

is to be drawn f'(; ) {}}t casing 27, it (; ; ; ) ('' 
gs are ret: cted by it it he 

drive-shoe 2S, the lower the vici ( , 's 
said shoe forcing the hits () (dogs ill W.; it is , is 
the undel' realmer is elevate (i. 

While in the drawings folling ; ; ; ii. of 
this application there is illustrate ( ) re 
ferred enabodia); tents of lily, ii vention, i 
would have it understood that the to its 
therein (all be varied or clining (), is it the 
shape, proportion) and milliot' (filsselillage 
without departing 'i') the silii () it 
vention. 

Having now described tiny in Venic, visit. 
f claim as new, is:- 

1. All underrea heir eibt (lit: ; , ly 
having the lower cinct the 'c' i' evolei is is 
provided with a conoidal-shaiei cavity liv. 
ing oppositely dissed it sit it's provided 
with inverted W-shaped guide-ways all () ) - 
sitely disposed sides to Vitic with 'ccesses, 
said body having a bore formed thereii, ier 
lminating in a socket at the upper end of said 
body, a contractile ill extensible string 
mounted in said socket realler bits, saici ibits 
comprising bodies, sanks ("arried thereby 
and extending into said cavity with the ill 
per ends of said shalls a (lated (, ) is 
against the upper ca), of said cavity when 
said bits are exp:lided and recede into said 
recesses when said bits ret'; 'i, said sh: I lis 
provided with confronting sockets (po 
sitely disposed flanges carried by said slainks 
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() 

, 

. ) 

  



5 

O 

923,677 

and adapted to engage in the guide-ways of 
said cavity, a rod mounted in said bore and 
having a cross-head engaging in the said coll 
frotting sockets, said spring carried by and 
adapted to elevate and lower said rod, and . 
beveled spreader ribs carried by the lower 
end of said realmer body and adapted to en 
gage vertical bearing surfaces provided 
therefor upon the confronting sides of said 
bits, substantially as described. 

2. An under reamer embodying a realmer 
body having the lower end thereof beveled 
and provided with a conoidal-shaped cavity, 
the side walls of said cavity provided with 
recesses each having a flat inner wall and an 
inclined top wall, said flat inher and said in 
clined top wall constituting a bracing means, 
realmer bits adapted to engage the beveled 
end of said reamer body and the upper end of 
said cavity, when projected and the walls of 

A. 

said recesses when retracted, said bits com 
prising bodies having cutting edges, shanks 
carried by said bodies and extending into 
said cavity and provided with confronting 
sockets, said sidewalls further provided with 
guide-way's flanges carried by said shanks 
and extending into the guideways of the side 
walls of said cavity, a spring-held rod mov 
ably mounted in said reamer body, a cross 
head carried thereby and loosely engaging in 
the confronting sockets of said shanks, and 
beveled spreader ribs carried by the lower 
end of said reamer body, for expanding said 
bits. 

ln testimony whereof I affix my signature 35 
in the presence of two witnesses. 

. . CLARENCE. T. MAPES. 
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Witnesses: 
MAX H. SROLOVITZ, 
K. H. BUTLER. w 

  


