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To all whom it may concarn: 
Be it, known that 'i, WILLIAM M. KECR, a 

citizen of the United States, residing at 
Coalinga, in the county of Fresno and State 
of California, have inheated aew and useful 
improvements in Underrealiters, of which 
the following is a specification: 
This invention relates to reamers and more 

particularly to tilderreanners used in con 
nection with the sinking of oil well tubes 
and the like. 
One of the principal objects of the inven 

tion is the provisioi of a device of this char 
acter in which the cutters are automatically 
expanded when the mandrel is projected 
from the casing and which are attomati 
cally collapsed when the mandrel is drawn 
into the casing. 

Further objects of the in velution will ap 
near as the following specific: description is 

k 

read in connection with the accompanying 
drawings, which form a part of this appli 
cation, and in which :- 

Figure 1 is a side elevation of the device 
shown projected from the well casing. Fig. 
2 is a longitudinal sectional view with the 
casing also in section. Fig. 3 is an end ele 
vation. Fig. 4 is a sectional view taken at 
right angles to Fig. 2 on the line 4-4 of 
said figure. Fig. 5 is a perspective view of 
the expanding rod removed from the easing. 
Fig. 6 is a siliilar view of one of the cutter 
members looking from the inside. 
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Referring more particularly to the draw 
ings, 1 represents the mandrei which is sub 
stantially cylindrical for a portion of its 
length and then tapers toward the upper end 
where it is provided with a tapered threaded 
extension 2 a dated for contection with the 
auger stem or sinker. The nandrel is pro 
vided with a central bore 3 which is reduced 
at 4 to provide a shoulder' is and the latter 
portion commaicates with : transverse slot 
6, the walls of which are recessed, as shown 
at , the side walls of each recess being in 
clii):d inwardly, as shown 2. 3. 

3eated within the recesses : ad pivotstly 
iaoanied upon pins 9 are the cutter members 
i0 which are provided with narrowed webs 
11 projecting through the slot, 6 on either 
side thereof and provided with a cam outer 
surface 12, for a purpose to be hereinafter 
described. The narrowed webs i2 form 
shot iders 13 on either side thereof which are 
adapted to engage tie inclined walls 8 so as 
to limit the out, gard movemeat, of the cut 

ters. Each one of the cutters is provided 
with a groove 14 to engage the ribs 15 ex 
tending longitudinally of the tapered ex 
panding head 16 which is formed at the end 
of the expanding rod 17. The rod 17 is 
squared, as shown at 18, and this squared 
portion travels in the reduced portion 4 of 
the channel 3 and is of a width equal to the 
width of the ribs 15. 

Passing through the squared portion 18 
are suitable wedging keys 19 and 20, which 
have their ends projecting through slots 21 
in the side of the mandrel and engaged 
loosely with plates 22 which are double dove 
tailed in the channels 23. These channels 
gradually increase in depth from nothing to 
the forward end of the mandrel and so act 
upon the plates 22, when they are moved for 
Ward, as to callse them to disappear or move 
out of the path of the casing. The plates are slightly tapered on their upper ends, as 
shown at 24. '} 
The rod 17 has an adjustable collar 25 

mounted thereon and, surrounding the rod 
between the collar and the shoulder 5, is a 
spirii spring 26 which normally acts to draw 
the head 13 between the cutting member's 10 
So that, immediately upon the projection of 
the mandrel beyond the end of the casing, 
the cutters will be expanded irato operative 
working position. When the Rhandrel is 
drawn into the casing the plates 22 will be 
engagel by the casing and forced down 
wardly until they disappear or are carried 
out of the path of the casing by the action 
of the channels. 23. At this time the cam 
surfaces of the "utter members will engage 
the casing and force the cutter members in 
Wardly. As long as the mandrel is held in 
tle casing the head 16 will be prevented 
from noving by the action of the spring 26. 
Having thus described the invention, what 

I claim as new is:- 
1. A rearner comprising a mandrel, cut 

let's pivoted thereto. a tapered expanding 
head arranged between the cutters, a spring 
for normally drawing the head into the 
mandrel for throwing the cutters to expand 
ed position a member carried by the head 
and projecting through opposite sides of the 
mandrel, and plates slidably mounted there 
on and adapted to be engaged by a well 
casing, Said inandrel provided with means 
to throw the plates out of engagement with 
the casing. 

2. in a device of the class described, a man 
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drel having grooves on its sides which grad 
ually increase in depth toward the forward 
end of the mandre, cutters pivoted to the 
Inandrel, a spiring operated expanding head 
adapted to normally expand the cutters, 
plates slidably mounted in Said channels, 
and means carried by the head and loosely 
engaged with the plates and connecting these parts. 

3. Areamer comprising a mandrel having 
channels formed in its sides with undercut walls, said channels gradually increasing in 
depth from nothing to the outer end of the 
mandrel, plates slidably mounted in said 
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channels and having a depth less than the 
greatest depth of the channel, cutters piv 
oted to the mandrel, an expanding member 
Gormally actuated to expand the cutters, and 
a connection between the expanded member 
and the plates which is rigid with the ex 
panding member and loose upon the plates. 

In testimony whereof affix my signature 
in presence of two witnesses. 

WILLIAM M. KECK. 
Witnesses: 

STANLEY PEDDER, 
A. E. KINNEY. 
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