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To all whon, it may concern : 
Be it know is that I, THOMAS J. {i : FFFIN, a 

citizen of the inited States of America, re 
siding at (s , ageles, ii, the county of luos 
Angelies, State of California, ha v é in vented 
a certain new and Improved Underrearner, 
of which the following is a specification. 
This invention relates to underreamers for 

reaming ot, or enlarging the well hole be 
low the casing in the drilling of oil or 
Artesian wells. --- 

Among the objects of the invention is 
the provision of the collapsing inits or cut 
ters in such In and so related to the body 
portion o) ina;{rei as to positively obviate 
the possibility if the accidental separation 
of the bits or cit is is from the body of the 
tool and tih: consequent loss of either one 
or both of the cutter's or bits in the Well 
hole. 
Other objects sought and accomplished 

by the invention Will appear frorn a con 
sideration of the embodiment of the inven 
tion shown in the drawings and illereinafter 
described in di tail. 
Tae invention consists in the combina 

tions of parts hereinafter described and par 
ticularly set forth in the claims, and the 
invention will be more readily undeistood 
by reference to the accompanying drawings 
illustrating the on bodiment of the inven 
tion and in which -- 

Figure J is a side elevation of an under 
reamer embo, lying my invention, a portion 
of the upper eild ºf the same being broken 
away, the cutters or bits being shown in 
open or distended position, the positions of 
the internal parts being indicated in this 
view in dotted lines. Fig. 2 is a front ele 
vation, the bits being shown in open posi 
tion and internal portions shown in dotted 
lines. Fig. 3 is an inverted plan view of the 
under reanner with the bits or cutters in the 
position of Fig. 1. Fig. 4 is a sectional plan 
view on the line a--a of Fig. 1. Fig. 5 is 
a longitudinal sectional view of the under 
reamer, showing the positions the parts oc 
cupy when the bits or cutters are in open or 
expanded position, the underre r being 
shown as having just passed . . . of the 
lower end of a well casing. A. Fig. 6 is a 
longitudinal sectional view of an under 
reamer embodying my invention, the same 
being shown with the cutters or bits pro 
jecting from the lower end of the well cas 
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ing Å. but stili in closed or contracted posi 
tion, and illustrate: the liosition that the 
parts occupy Wien th: ; is ferrealner is in 

gh t?: " ", i cas. 
ing. h. g. 7 is a ir sig : ; * i al se i 4 view 
illust ating the mianumer 4. i remo v Ing tije bits 
fron the mandrei or botiy. Fig. S is a lon. 
gi tudiu a sectional vi: w of the mai mirel or 
body pition, the misable parts all being 
omitted. Fig. 9 is a front vily of iiie udy 
or mandrei portion, the río Yab?u garis ail 
being omitted. Fig. 10 is a side view, and 
Fig. 1, a face view of the citters or 
bits. Fig. 12 is a side of thië uit or 
cutter interlocking key. g. i3 is an end 
view thereof. Fig. 1 is si rice view of the 
preferred form of spri or which 
Inay (2nploy for reno easion of the 
coil spring and tors 
ol' bits and their ri 
pe: :: it the withdi'i v', ; 
re: is removal of tii: 

in fircler to 
key and the 

from the body 
... 15 and 16 re sectively are firgi'e: till tews showing the 

channel in wiki: i. i.i.ac. It operates. 
In the embodiment if y invention shown 

in the drawings 2 enres: 'its the body or man 
del and 3, 3’ the bits (or cutters respectively. 
The bits or cutte's are mounted upon a Spring-actuated rod 4 being connected to 
this rod 4 by a key 15, "The central portion 
of the mandrel or body is hollow, the bore 
being of two different diameters. Ás ¥iewéè 
from the upper portion of the mandrel the 
bore is of large diameter for a sufficient dis 
talice to properly house and provide for the 
expansion of a coiled spring 6 surro inding 
the rod 4. In the lower PE of the body 
this central bere is only slightly isurger in 
diameter than the diameter of the rod 4 and 
extends well toward the law end or bottom of the mandrel or bedy, ius forming a 
shoulder against which one end of the 
Coiled spring rests. í he roti 4 being pro 
vided at its upper ud with a suitable 
Washer 8 and retaining nut 9. The washer 
and nut may be made Seperate or in one 
piece and may be keyed in position on the 
rod if desired. Preferably the rod 4 is 
threaded at its upper end for sufficient dis 
tance to provide for a suitable range of ad 
justment so as to provide for the desired 
spring tension of the coiled spring 6 when 
in position. - * 

The lower portion of the mandrel or body 
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retractor is turned to unlock the rod 4 and 
is withdrawn from the body 2. 
In Fig. 15 I have shown the end of the 

shank 33 slotted for the insertion of an op 
erating key and a bushing 86 for closing 
the recess 32. It is obvious that the shank 
83 may be provided with an operating head 
as shown in Fig. 14, or slotted as shown in 
Fig. 15, to be operated by a key or may be 
squared for operation by a wrench as de 
sired. It is obvious that as an equivalent 
for the shank 33 and lug 34 I may use a 
tapered key which may be driven through 
the body 2 into the recess 35 bearing against 
the lower wall thereof and thereby forcing 
the rod 4 down against the spring until the 
rod has registered its lower limit. In case 
such tapered key is used a suitable head 
would be provided on the tapering key for 
pulling it out of the tool when desired. 

I claim:- 
1. The combination of a body or mandrel, 

a spring-actuated rod therein, the body hav 
ing slotted sides, a key way in said rod, a 
key therein, bits tiltingly mounted on said 
key, the lower end of said mandrel being in 
clined downwardly and inwardly toward 
the center, said bits provided with shoulders 
adapted to bear thereon and provided with 
recesses opening inwardly near the bottom 
of said mandrel, abutments projecting out 
wardly from the slotted sides and near the 
bottom of the mandrel and extending into 
the recesses in said bits, the under surfaces 
of said abutments being downwardly and 
outwardly inclined and the lower surfaces 
or walls of said recesses being correspond 
ingly inclined to abut thereagainst when the 
bits are in expanded position. 

2. The combination of a body or mandrel 
having slotted sides, a spring actuated rod 
therein having a key way near its lower end, 
a key therein, bits tiltingly mounted on said 
key and provided with lateral shoulders, the 
end of the mandrel being inclined to coact 
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with said shoulders and cause the bits to 
expand, the body of the mandrei provided 
with a way and the rod with a slot register 
ing therewith and means insertible through 
said way and into said slot to lock said rod 
down against the tension of its spring. 

3. The combination of a body or mandrel, 
a spring-actuated rod therein, the body hav 
ing slotted sides, bits or cutters tiltingly 
mounted on said spring-actuated rod, the 
upper walls of the slotted sides being pro 
vided with abutments or surfaces, the lower 
end of the mandrel being downwardly and 
inwardly inclined, downwardly and out 
wardly inclined abutments at the lower end 
of the slotted portion of said body, said bits 
provided at their upper ends with inclined 
portions adapted to coact with said inclined 
abutments and with recesses fitting over the 
inclined abutments at the lower end of said 
slotted portion and having the lower walls 
of such recesses correspondingly inclined 
and provided with shoulders adapted to 
bear against the inclined ends of the man 
direl. 

4. The combination of a body or mandrel, 
a spring-actuated rod therein, tilt cutters or 
bits thereon, the body or nandrel at its 
lower end being inclined downwardly and 
inwardly, said cutters or bits provided with 
shoulders adapted to bear thereagainst, 
dowit Wardly and outwardly inclined abut 
ments' on said mandrel, the bits having re 
cesses receiving and adapted to embrace said 
abutments and provided with surfaces 
adapted to bear against said abutments 
when in expanded position. 

In testimony whereof, I have hereunto set 
my hand at Los Angeles, California, this 
15th day of March, 1912. 

THOMAS J. GRIFFIN. 
In presence of 

FREDERICK S. LYoN, 
ELI ZABETH BLASDEL. 
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