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This invention relates to collapsible un 
derreamers and more especially to means 
for protecting the cutters from damage 
while in collapsed position and during pas 
sage through the well ‘casing string. 
_Underreamers of the collapsible type hav~ 

ing laterally projectable cutters are in many 
instances so disposed on the underreamer 
body as to ride along thewell casing while 
being lowered.‘ The well casing string is 
thus subject to damage by cutting, but the 
cutters themselves are subject ‘to greater 
damage due to wear and abrasion as a re 
sult of the frictional dragging contact with 
the well casing string. This causes dulling 
of the edges of the cutters making them less 
e?icient. ' _ r 

The present invention contemplates 
means to guard and hold the cutters from 
contact with the casing string. ‘It is the 
primary‘ object of this invention to provide 
such means so mounted that upon rotation 
of the tool they will be displaced enabling 

' the cutters to fully expand and perform 
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their cutting function without interference. 
These objects together with other objects 

and-corresponding accomplishments are ob 
tained bynmeans of the embodiments of my 
invention illustrated in the accompanying 
drawing, in which -:— _ 

s Fig. 1 is an elevation of a complete under 
reamer with guards detached, the cutters 
‘being‘in expanded posit-ion; Fig. 2 is an ax 
ialsection through the underreamer within 
acasing, the underreamer being in collapsed 
position and the guards mounted thereon; 
Fig. 3 is an axial seotion‘snowing the cut~ 
ters below a casing and in‘ expanded posi 
tion, the guards having been‘ displaced; Fig. 
4 is a sectionas seen on the line 11-41 of Fig. 
2; Fig. 5 is alsection as seen on the line 5-5 
of Fig. _1, on an enlarged scale, the cutter 
spindle being shown in elevation and with 
a guard mounted thereon; and Fig. 6 is a 
perspective view of a guard. 
_Referring more particularly to the draw 

ings, a body 7 has an upper pin adapting 
it' for connection to a drill string and at the 
bottom hasv a detachable box 8 to receive 

“50 the pin of a drilling tool or anyother Suit 

able device. Extending through the body 
is a circulation passage 9. Cutter accom 
mo'dating cavities 10 are provided in the pe 
riphery of the body. These cavities have 
disposedv therein cutters‘which'are project 
able into expanded position and retractable 
into collapsed position. At the "upper ends 
of the cavitiesiare pockets 11 to receive the 
upper ends of cutter spindles. Formed on 
the~ body'and adjacent the pockets are in 
clined guide surfaces ‘12- for directing the 
spindles into the pockets. At ‘the lower ends 
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of the cavities are inclined bearing surfaces ' 
13 ‘for the spindles to bear~ against. Suit 
able vent holes are provided for the pockets 
to prevent trapping‘ of circulation ?uid 
therein, and courses connect with the cir-‘ 
culation passage 9 to deliver wash water to 
the cutters and cavities. . 
There are four cavities shown herein, but 

there may be more or less, and in each cavity 
is mounted a cutter spindle 14. The cutter 
spindles are angled having knees 15 divid 
ing each'spindle'into two. journal sections 
for roller ‘cutters. The lower ends of the 
spindles have bearing surfaces 16 for en 
gagement with the corresponding bearing 
surfaces 13 on“ the body. These spindles are 
of such length that they may be moved lon 
gitudinally and bear at their lower ends 
against the surfaces 13. In the upper po 
sitions of the spindles, ‘the lower ends are 
moved a slight distance outwardly. - The up 
per ends of the spindles are in the, form of 
?ngers 17 which will snugly ?t into the pock~ 
ets 11. The ends of the ?ngers are inclined 
in a direction corresponding to- the guide 
surfaces 12 as indicated by 18. In collapsed 
position as shown in Fig. 2,. the ?ngers are 
out of the pockets and their ends are engaged 
with the guide surfaces. In expanded po 
sition, the ?ngers, as shown in Fig. 3 are dis 
posed in the pockets. Mounted upon the 
journal sections are rotative cutters 19 suit 
ably held in position by end collars. ' 
The box member 8 is secured to the lower 

end of the body and provides a shoulder 
upon which a compression spring 20 is 
mounted. Slidably mounted over the box is 
a follower 21 of sleeve form arranged to 
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have the compression spring bear against Recesses 22 are formed by upstanding abut 
ments on the follower so as to form seats 
or pockets for the lower ends of the spindles 
14:. The follower and spring tends to move 
the spindles upwardly and outwardly. 
The underreamer maybe collapsed by 

forcing the cutter mechanism downwardly 
so that the ?ngers 17 are out of their pockets 
and the inclined bases of the spindles rest 
against the guide surfaces 13 as shown in " 
Fig. 2. In this condition, the underreamer 
is inserted in the casing and may be lowered 
to reaming position. The casing serves to 
maintain the cutters in collapsed position. 
When the underreamer has reached a posi 
tion such that the cutters are below the lower 
ends of‘the casing, the compressionlspring 
expands, forcing the Jfollower upwardly and 
causing the inclined ends at the spindles to 
ride outwardly over the guide surfaces. 
When the ?ngers have reached registration 
with the pockets 11, they will slip therein 
and be in the position shown in Fig. 3. In 

' this position they are positively held against 
lateral movement with respect to the drilling 
axis of the underreamer. 

It will be noted that without guards the 
cutters would ride againstthe casing when 
disposed therein. This results in the cutting 
edges of the rollers being dulled while being 
lowered with resultant decrease of efficiency. 
To overcome this, ‘I have provided each knee 
15 with a groove 23.. The upper and lower 
walls of the grooves are preferably parallel, 
and the outer faces of the knees are ?at. A 
guard is provided for each knee comprising 
a wear portion 24 to cover the knee and hav 
ing a tongue 25 corresponding to the groove 
23. The wear portion is of’ such thickness 
that when the guard is disposed in place 
upon its knee, the guard will extend lat 
erally beyond the cutters and thereby hold 
them from contact with the wall of the cas 
ing. However, the ends of the grooves are 
open so that upon rotation of the tool, the 
guards will be enabled to move circumfer 
entially in relation to the underreamer and 
be displaced, dropping to the bottom of the 
hole. Displacement is caused by expansion 
of-the cutters and engagement of the guard 
with the side of the hole. ‘ I ' 

While a speci?c ‘type of collapsible under 
reamer has been described herein, it will be 
understood that the invention is not limited 
to use with such species of underreamer. 
The speci?c type of underreamer has been 
described for illustrative purposes only. 
The invention is adapted to be embodied in 
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other species of underreamers and in its 
broad aspect is not limited to underreamers 
having roller cutters. The scope‘of'the in 
vention is apparent from the appended 
claims. - . ‘ l ' _. 
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What I claim is 2-.- - I 

1. The combination with a collapsible 
underreamer having a body and laterally pro 
jectable cutters, of guards projecting from 
the underreamer laterally beyond the cut 
ters, said guards being mounted on'said 
underreamer. to be displaceable by rotational 
movement of said underreamer. 

2. The combination ‘ with _a collapsible 
underreamer ‘having a“ body and‘ laterally 
projectable cutters, of guards mounted on 
said underreamers by tongue and groove con 
nections open'atthe ends so that said guards 
may be displaced by rotational movement of 
said underreamer, vsaid guards extending 
laterally beyond said cutters. ‘ ' 

3. The ‘combination with a collapsible aun 
derreamer having a body and laterally pro 
jectable 'cuttersof guards on said cutters ex 
tending laterally beyond the latter, said 
guards being mounted on said cutters to be 
displaceable by rotational movement of said 
underreamer. ‘ , 

4. .The' combination with a collapsible 
underreamer having a body and laterally 
projectable ‘cutters of guards mounted on i 
said cutters by’ tongue and ‘groove connec 
tions open at the ends so that said guards 
may be displaced by rotational movement of 
said underreamer, said guards extending lat 
erally beyond said cutters. _ 

5. The combination with a collapsible 
underreamer having roller cutters mounted 
on spindles projectable laterally of said body, 
of guards mounted on said spindles and ex 
tending laterally beyond the cutters, said 
guards being mounted on said spindles to 
be displaceable by rotational movement of 
said underreamer. . ' v 

6. The combination with. a collapsible 
underreamer having roller cutters mounted 
on spindles projectable laterally of the body, 
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of guards mounted on said spindles by tongue ' 
and groove connectionsopen at the ends so 
as to be displaceable, saidguards extending 
laterally beyond said cutters. ‘ . 

7. The combination ‘with a ‘collapsible 
underreamer ‘having cutters’ projectable lat 
‘erally' of said body comprising angled 
spindles extending longitudinally of said a 
body, roller cutters journalled on said 
spindles, and guards mounted on the knees 
of said spindles so as to be displaceable by 
vrotational fmovement of‘ said underreamer. 

8. The combination with a collapsible un 
derreamer having abody with roller cutters 
projectable, laterally of'jthe body comprising 
angled spindles extending longitudinally of 
the body, roller cuttersi'journalled thereon, 
and guards mountedvon the lmees of said 
spindles by tongue and grooveconnections 
open at the ‘ends so as to be displaceable, said 
guards extending laterally beyond said cut 
ters.v , '-; l > 

9. The combination with a collapsible un 
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derreamer having a body and laterally pro 
jectable cutters, of guards projecting from 
the underreamer laterally beyond the cutters, 
said guards being mounted on the under 

5 reamer to be displaoeable by frictional en 
gagement with the side of the hole. 

1 10. The combination with a collapsible 
underreamer having a body and laterally 
projectable cutters, of guards mounted on the 

w cutters and projecting outwardly laterally 
therefrom, said guards being mounted on the 
cutters to be displaceable with reference‘ 
]thereto by frictional engagement with the 
side of the hole. 

15 In Witness that I claim the foregoing I 
have hereunto subscribed my name this 3rd 
day of November, 1928. 

ROLAND R. CRUM. 
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