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This invention has to do with expansive 
reamers or underreamers; and a primary 
object is the provision of means for locking 
the expansive cutters in collapsed position 

5 so that, on being lowered through the Well 
casing, the cutters will not bear outwardly 
against the casing to cut and score it and to 
wear the cutters. There are other objects and 
corresponding accomplishments of the inven 

10 tion, but they will be best understood from a 
consideration of the following description. 

In applying my invention to a typical 
form of expansive reamer or underreamer, I 
utilize relative rotation between two parts 

15 of the reamer structure to cause locking and 
unlocking. Such relative rotation may, for 
instance, be between the cutter carrying body 
and any part which is rotatively connected 
with the rotary drill stem or drill pipe, and 

20 that part need not be the internal mandrel 
which forms the cutter abutment. However, 
in a typical expansive reamer to which my 
invention is applied, I prefer to use the cutter 
expanding mandrel as the relatively rotative 

25 part to cause locking and unlocking. Such 
a mandrel is normally connected with the 
drill pipe; and arrangements are easily made 
to allow such mandrel a limited relative rota 
tion within the body, so that such limited rel 

30 ative rotation will first act to unlock the cut 
ter actuating spring; and then when the man 
drel reaches its stopped limit of rotation, fur 
ther rotation of the mandrel drives the body 
and cutters for rotary reaming. 
Without the necessity of limiting my in 

vention to the particular type of expansive 
reamer herein described, I now proceed to 
describe my invention as applied to the se 

35 

lected type, for the purpose of illustrating 
40 it by describing in particular one preferred 

embodiment. For this purpose, I refer to 
the accompanying drawings, in which: 

Fig. 1 is a central vertical section showing 
my invention applied to the selected type of 

45 underreamer, the cutters being shown con 
prevent expansion; 

Figs. 2, 3 and 4 are cross-sections, respec 
tively, on lines 2-2, 3-3, and 4-4 of Fig. 

50 1; and - 

tracted and the locking device in action to 

Fig. 5 is a view similar to Fig. 1, showing 
the reamer unlocked and the cutters ex panded. 

in the drawings a typical reamer is illus 
tiated as having a body 10, tubular in form 
and provided with cutter-receiving slots 11. 
The cutter-receiving slots are here shown as 
three in number, a three cutter reamer being 
here illustrated. The cutters are designated 
generally by the numeral 12. They are here 
shown as comprising cutter carrying blocks 
and roller cutters; but the particular make 
up of the cutters is of no consequence in 
the present invention-each cutter can be 
considered merely as a single entity. 
Within the tubular body is a central cut 

ter expanding and cutter abutment mandrel 
13 which has a relatively large upper part 14, 
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below which is a rather abrupt diagonal cut 
ter expanding surface 14a, under which the 70 
Upper ends of the cutters lie when the cut 
ters are in their lowermost contracted posi 
tions, as indicated in Fig. 1. The mandrel. 
connects at its upper end to the drill pipe by 
any usual joint. The remaining details of 
cutter and mandrel formation need not be 
here considered; it only being essential to 
note that upward movement of the cutters on 
the mandrel causes them to move outwardly 
to the expanded positions indicated in Fig. 5. 
By preventing such upward movement by 
locking down the cutter propeller mechanism (typically a Spring-propelled plunger or pro 
peller) the cutters are prevented from being 
forced upwardly and outwardly and are 
thereby prevented from forcibly bearing out 
Wardly against pipe during lowering. 
In the typical underreamer here shown, the 

body 10 is longitudinally stationary with ref 
erence to the mandrel; and the cutters move 
vertically, longitudinally, in the slots 11 and 
with reference to the body. It is, however, of 
no consequence to my present invention, con 
sidered in its broader aspects, whether or not 
the cutters move vertically in the body and 
the body be vertically stationary with refer 
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ence to the mandrel. The characteristic fea 
ture of this type of reamer, in so far as it plays a part in my present invention, lies in 
the fact that the cutters move vertically with - 



O 

5 

20 

30 

35 

40 

50 

60 

85 

2 1,801,552 

reference to an expanding member (the man 
drel) in order to expand. Illustrating thus a body which is vertically 
stationary with reference to the maindrel, the 
mandrel may be joined to the body in any 
manner suitable to allow a limited relative 
rotation. For instance, the mandi'elis shown 
as provided near its ripper end with circum 
ferentially extending ribs 15 which fit into 
corresponding circumferential recesses 16 in 
the upper art of the body; the body lugs 17, 
intern ediate the body recesses 16, coacting 
with land'el libs 15 to form limiting stops. 
A suitable cap. 1S. Screw-threaded to the up 
er end of the body, may overhang the up 

wardly faci'? shoulder 19 of the maindred to 
hold the body and maindrel together as re 
gards longit dilal moiei. As shown in 
the section of Fig. 2, it will be seen that the 
mandrei is cars:ble of a limited light handed 
rotation with reference to be l; City: aid that 
limited angle of rotation is tilized to in 
lock the cutter propell r the tool has 
been lowered through tie itle or casing. 

Cutter propeller 20 is isérated in the 
form of a cylindric plunger spoil which the 
lower ends of cutters 12 rest. '...lthough vari 
ous means may be used for fo'cing the cutter 
propeller upwardly, a spring, as shown at 21, 
is the element most usual. In the particular 
underreamer here illustrated, this spring sur 
rounds a lower mandrel extension 13a, and is 
rested at its lower end upon some footing 
which is stationary with reference to the man 
drel. In this particular case it is rested upon 
a collar 22 which is screw-threaded on the 
lower end of mandrel extension 13a. The 
lower end of the mandrel extension 13a ex 
tends close to the upper end of the joint pin 
23 so that circulating fluid, which is carried 
down through the mandrel through circula 
tion bore 25, is delivered to circulation pas 
sage 26 leading to the drill bit. Collar 22 
lies under a downwardly facing shoulder 105 
of the body, so that engagement of the collar 
with this shoulder will prevent the body drop 
ping off the mandrel in case the connection 
at the upper end of the mandrel should break 
or work loose. 
Cutter propeller 20 is vertically movable 

in bore 10a of the body, but is held from 
relative rotation by any suitable means, as 
by a pin 30 entering a vertical slot 31 in the 
propeller. The propeller has a central lon 
gitudinal bore 32 through which the mandrel 
extension 13a passes; and along the wall of 
this bore 32 the cutter propeller has prefer 
ably a plurality of longitudinal slots 33 
adapted to receive a corresponding plurality 
of radial locking pins 34 which are mounted 
on the mandrel extension 13a. For instance, 
these slots and locking pins may be four in 
number. 
When the parts are in the relative posi 

tions shown in Figs. 1, 2 and 4, the pins 34 

rest on the upwardly facing bottom surface 
of a circular recess 20a in the upper end of 
propeller 20 and are located in the spaces 
between the slots 33; so that the propeller 20 
cannot be pushed upwardly by spring 21. 
The tool inlay be put in this contracted and 
locked position before lowering through the 
pipe by forcing the cutters and propeller 20 
downwardly to the position shown in Fig. 1 
and by then giving the body a limited right 
handed rotation with reference to the man 
drel. With the arts in this contracted and 
locked position, the ciitte‘s are not forced up 
Wardly and are therefore not forced out 
w8 idly; and consequently they cannot have 
{}ly telliciency to wedge cit wardly forcibly 
gainst the Well pipe while the tool is being 
lowered. 
Upon reaching the point where under 

leaning is to start, the drill pipe is rotated 
light-handedly. The cutters, in their con 
tracted positions being locse, will be thrown 
Cutwardly and obtain sufficient contact with 
the Wall of the hole to cause the cutters and 
the body to drag rotatively behind the man 
drel, and thus cause the mandrel to advance, 
With relation to the body and cutter pro 
peller 20, through the limited angle necessary 
to unlock the cutter propeller. The pro 
pelle then immediately moves up under the 
impulse of spring 21, which forces the cutters 
to their upper expanded positions. 

Or, if in any case the loose contact of the 
Cutters with the side of the hole be not suffi 
cient to cause relative rotation, the tool may 
be lowered slightly below the point where 
the hole has been previously underreamed, 
into that part of the hole where the cutters 
fit more tightly. Then rotation will cause the 
cutters to drag and cause the relative rota 
tion before described, allowing the spring to 
push upwardly on the cutters. Then the tool 
may be raised to a point where underreaming 
has to commence; the cutterson reaching the larger part of the whole will be immedi 
ately pushed upwardly and expanded. Or, 
if there is no such previously underreamed 
or enlarged part of the hole, the heavy pres 
Sure of the spring, pressing upwardly on the 
cutters, wedges them out against the wall; 
and then the spring pressure and the upward 
drag of the Wall tends to pull the cutters up 
Wardly with relation to the mandrel to cause 
them to expand fully. 
I claim: 
1. In combination with an expansive 

reamer having a body and cutters therein 
which move upwardly to expand, a cutter 
propeller engaging the cutters to move them 
upwardly, means pressing the cutter pro 
peller upwardly, and a rotary lock acting 
upon the cutter propeller to hold it down. 

2. In combination with an expansive 
reamer having a body and cutters therein 
which move upwardly to expand, a cutter 

80 

85 

90 

10 

5 

20 

25 

  



s 

5 

20 

25 

30 

35 

40 

45 

1,801,552 

propeller engaging the cutters to move them 
upwardly, means pressing the cutter pro 
peller upwardly, a member within the body 
adapted to be rotated and having a limited 
rotation relative to the body, and a locking 
means between said rotative member and the 
cutter propeller adapted to be unlocked by 
limited relative rotation. 

3. In combination with an expansive 
reamer having a body and cutters therein 
which move upwardly to expand, a cutter 
propeller engaging the cutters to move them 
upwardly, means pressing the cutter pro 
peller upwardly, a cutter expanding and 
abutment mandrel in the body, means inter 
connecting the mandrel and body for limited 
relative rotation of the mandrel within the 
body, and locking means acting between the 
rotative mandrel and the cutter propeller 
and adapted to be unlocked by relative rota 
tion of the mandrel. 

4. In combination with an expansive 
reamer having a body and cutters therein 
which move upwardly to expand, a cutter 
propeller engaging the cutters to move them 
upwardly, means pressing the cutter pro 
peller upwardly, a cutter expanding and 
abutment mandrel in the body, means inter 
connecting the mandrel and body for limited 
relative rotation of the mandrel within the 
body, the mandrel extending vertically 
through the cutter propeller, radial locking 
pins carried by the mandrel, and the cutter propeller having circumferentially spaced 
grooves adapted to receive said locking pins 
when the mandrel is in one rotative position 
With relation to the cutter propeller. 

In witness that I claim the foregoing I 
have hereunto subscribed my name this 31 day of January, 1930. 

JOHN GRANT. 


