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11. Claims. 

This application is in part a continuation of my 
co-pending patent application, S. N. 213,113, filed 
June 11, 1938, for Pipe cutter. 
This invention relates to pipe cutters and has 

particular reference to that type of pipe cutter 
adapted to be lowered into a pipe in a well, or the 
like, for the purpose of severing the upper portion 
of the pipe from the lower portion thereof so that 
the upper portion of the pipe may be lifted from 
the Well. 

It is a general object of this invention to pro 
Wide a pipe cutter of the type set forth in which 
the arrangement of parts is such that the oper 
ation of the cutter will involve the least possible 
vibration and the least likelihood of shifting of 
the cutter after the cutting operation has begun, 
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to provide for the latching of the actuating and 
anchoring portions of the cutter in inoperative 
position when an upward pull is exerted upon the 
device by which the cutter is supported, and to 
prevent the application of an excessive feeding 
force to the cutter knives. 
Warious Cutters have been designed for cutting 

pipe in place in a Well, or the like, so that a por 
tion of the pipe can be removed. Means have 
also been devised for latching the cutter actuat 
ing means in inoperative position when it is not 
intended to use the cutter, that is, when lowering 
the cutter into a pipe or removing it therefrom, 
thus avoiding the possibility of the cutter blades 
becoming expanded or moved to cutting position 
when not intended. However, in these previous 
constructions, the cutting blades have for the 
most part been located at a considerable distance 
from the means for anchoring the cutter with the 
consequence that more or less vibration took 
place when the cutter was operated. Further 
more, it has been found that during the cutting 
operation the action of the cutter blades is fre 
quently such as to tend to release the slips, or 
the like, by which the cutter is usually anchored 
Within the pipe. With previous constructions, 
also, it has been necessary in order to lock the 
cutter actuating means in inoperative position to 
rotate or otherwise manipulate the cutter support 
after retracting the cutter blades. That is, of 
course, not a Sure method because it can never 
be certain when a device is located deep in a well 
whether the cutter actuating means has actually 
been latched in inoperative position or not. One 
must, therefore, simply carry out the steps which 
should latch the device in inoperative position 
and hope that nothing has interfered with th 
proper functioning of the latching means. 

It is an object of this invention to provide a 
cutter in which the cutting blades are so posi 
tioned that they will make a cut as close as possi 
ble to the location of the cutter anchoring means 
when the anchoring means is in. Operative posi 

(CI. 164-0.) 
tion, and thus avoid in so far as possible excessive 
vibration of the cutter in operation. 

It is further an object of this invention to so 
arrange the cutter blades and anchoring means 
that the action of the cutter blades during the 
cutting operation will tend to more firmly set 
the anchoring means. 

It is an object of this invention to provide a 
pipe cutter having means for positively locking 
the blade actuating device in inoperative position 
by Simply an upward pull upon the cutter sup 
port. 

It is a further object of this invention to pro 
vide a pipe cutter of the type set forth in which 
the locking of the cutter actuating device will 
also lock the cutter blades in inoperative position. 
Another object of this invention is to provide 

a pipe cutter of the type set forth in which the 
cutter actuating device and the cutter anchoring 
device will be simultaneously locked in inopera 
tive position. So that an operator can ascertain 
Whether the cutter actuating device has been 
locked in inoperative position by determining 
whether the cutter anchoring device has been 
thus locked. 
Another object of this invention is to provide 

a cutter of the type set forth in which there will 
be no Substantial longitudinal movement of the 
cutter blades during the process of expanding 
said blades in severing a pipe. 
In cutters of the general type illustrated the 

movement of the cutter blades toward cutting 
position may be caused in any one of a number of 
different ways. A great deal of trouble has been 
caused by the fact that in most such means in 
the prior art there has been no way of governing 
the amount of force applied to cause such move 
ment. This naturally results in a tendency for 
the knives to dig in and take too much of the cut, 
or not to take any cut at all. 

It is therefore a further object of this inven 
tion to provide a pipe cutter in which the move 
ment of the cutter blades to cutting position can 
be governed and the force applied to cause such 
movement positively limited so that the tool Will 
not take too deep a cut, yet the blades will at all 
times be pressed against the work with a force of 
a Sufficient value to cause the blades to feed prop 
erly. 
Other objects and advantages of this invention 

will become apparent from the following descrip 
tion taken in connection with the accompanying 
drawing in Which like numerals indicate corre 
Sponding parts throughout. It is to be distinctly 
understood that said description and drawing are 
given by Way of example and not by way of limi 
tation upon the Scope of this invention. Such 
limitation is to be only by the prior art and by 
the terms of the appended claims: 
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In the dra Wing: 
Fig. 1 is a vertical cross section of a pipe cut 

ter constructed in accordance with this inven 
tion showing the cutter actuator and the cutter 
anchoring device locked in inoperative position. 

Fig. 2 is a horizontal cross section of the Sarne 
device taken along the line of 2-2, Fig. 1. 

Fig. 3 is a view similar to Fig. 1 but showing 
the cutter anchored in place within a pipe and 
the cutter blades fully expanded as they would 
appear after Severing the pipe. 

Fig. 4 is a horizontal croSS Section taken along 
the line of 6-4 of Fig. 3. 

Fig. 5 is a horizontal cross section taken along 
the line 5-5 of Fig. 1. 
The numeral indicates a string of tubing 

upon which the pipe cutter of this invention is 
adapted to be lowered into a pipe to be severed. 
The nulnerai 2 indicates a fitting at, the lowe' 
end of the tubing by which this tubing is con 
nected to the tubular cutter actuating member 
3. This actuator 3 extends downward through 
the entire length of the cutter and carries on its 
iOWer end a guide Shoe 4 which is threaded there 
to. Surrounding the actuator 3 a relatively short 
distance below the lower end of the fitting 2 is a 
blade carrying sleeve 5 having a tapered lower 
end 6 and a substantially square cut upper end 
forming a shoulder. Intermediate its ends this 
sleeve is provided with slots 8 adapted to retain 
pins 9 which are threaded at into the body of 
the actuator 3, so as to retain the sleeve 5 against 
rotative movement on the actuator 3 While per 
mitting a limited longitudinal movement of this 
sleeve upon the actuator. This sleeve is also pro 
vided with two other longitudinal Slots located 
substantially at 90 degrees from the slots 8 and in 
these slots there are pivotally mounted a pair 
of cutter arms 2. These arms 2 are pivoted 
at 3 on pins carried in the sleeve 5 on Opposite 
sides of the slots . At their lower ends, these 
cutter arms are provided with cutter blades 14, 
and extending inwardly from the upper ends 5 
of these levers and from an intermediate portion 
to thereof, are actuating surfaces which project 
into recesses i and 8 respectively in the actu 
ator. Between the recesses and 8 is a projec 
tion 9 on each side of the actuator 3 adapted to 
engage the portions 5 and 6 of the cutter arms 
and positively position these cutter arms with 
respect to the sleeve depending upon the position 
of the sleeve upon the actuator 3. It Will be 
noted that due to the shape of the recesses and 
8, and of the cutter arms 2, the cutter blades, 
when the sleeve is in its lower position upon the 
actuator Will be fully contracted and held in in 
operative position and when this sleeve is moved 
upwardly the blades 4 will be positively moved 
outwardly to expanded or active position. A 
spring 20 surrounds the actuator intermediate 
the shoulder formed by the lower end of the fit 
ting 2 and the part 7 on the upper end of the 
sleeve 5, so as to normally and resiliently hold 
this sleeve in its lowermost position upon the 
actuator. 
Surrounding the actuator below the sleeve 5 is 

a tapered ring-shaped mandrel and bearing 
member 2 having its downward movement 
limited by a nut 22 threaded onto the actuator 3. 
This member 2 is provided with a tapered upper 
surface 23 adapted to seat against and provide 
a bearing for the lower end 6 of the sleeve 5, and 
with a conical external surface 24 adapted to 
receive and expand the anchoring Slips 25 When 
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the actuator and the member 2 are moved 
down Wardly with respect to these slips. 
The slipS 25 are carried by upwardly extending 

arms 26 on a ring 27 and to the lower end of this 
ring is threaded a sieeve 28 recessed at 29 to re 
ceive a split ring S) having inwardly extending 
upWaldly directed Spiral teeth 3. This ring 30 
is permitted to move upwardly and downwardly 
Within a recess 29 but is prevented from rotation 
therein by means of the guide part 32 threaded 
into the wall of the sieeve 28. It will be noted 
that the lower part of the recess 29 is of lesser 
diameter than the upper part thereof so that 
when the ring 38 is in the lower part of this recess 
it will be prevented from expanding, but that 
when it is in the upper part thereof it may ex 
pand. 
Formed on the exterior of the actuator 3 when 

positioned to cooperate with the teeth 3 on the 
Split ling are a Series of spiral downwardly di 
lected teeth 33. It Will be seen that these teeth 
may be engaged with the teeth in the ring 30 to 
hold the actuator in its upper position with re 
Spect to the anchoiting slips 25, and when the 
parts are in this position, the sleeve 5 which car 
ries the cutter blades will likewise be held in its 
lowermost position with respect to the actuator 
by means of the spring 28. 

It will be particularly noted that the connec 
tion between the fitting 2 and the actuator 3 is a 
lost; motion telescoping connection permitting rel 
ative longitudinal movement of these parts. The 
lower end of the fitting 2 is formed with an in 
ternal flange 34 and the upper end of the actuator 
3 is formed with an external flange 35 adapted 
to cooperate therewith to prevent these parts 
from moving apart and becoming separated from 
each other. The parts are normally held ex 
tended, however, by means of the spring 36 with 
in the fitting 2, so that any downward movement 
of the tubing will cause the actuator 3 to be 
resiliently urged downwardly. Downward move 
ment of the tubing with respect to the sleeve 5 is 
limited by a sleeve 3 within the spring 20. 
While the joint between the fitting 2 and the 

actuator 3 is a telescoping joint, the interior of 
the fitting 2 is provided with splines 38 which 
operate in grooves 39 in the flange 35 on the actu 
ator, so that rotation of the tubing f will cause 
rotation of the actuator. 
In operation, the cutter, with the parts in posi 

tion as shown in Fig. 1, is lowered into a pipe to 
be cut. The slips 25 are so positioned that they 
will be constantly in contact with the inner Sur 
face of the pipe to be cut, these slips being held 
under slight tension against Such surface by 
virtue of the resiliency of the arms 26. The 
sleeve 5 is held in the position shown in Fig. 1 by 
means of the Spring 2), and when in this posi 
tion it will be apparent that the cutter blades will 
be held in retracted position. When the cutter 
reaches the position where it is desired to sever 
the pipe, the tubing will be rotated to the right 
by a number of turns sufficient to release the 
spiral teeth 33 from the Spiral teeth 3f. During 
this rotation the sleeve 28 Will be held against 
rotation by engagement of the slips 25 and the 
Wall of the pipe and the ring 30 will be prevented 
from rotating by means of the part 32. 
When the actuator has been released from the 

ring 30, it may then be lowered while the slips 25 
and the sleeve 28 will be held in the Same posi 
tion by virtue of the engagement between the 
slips 25 and the wall of the pipe to be cut. When 

O 

20 

25 

30 

35 

40 

5 

(50 

70 

the actuator has been lowered Sufficiently, the 5 
  



O 

5 

20 

30 

35 

40 

45 

50 

5 5 

(50 

2,202,986 
upper inner surfaces of the slips 25 will engage 
the conical expanding mandrel 2, causing the 
Slips to further expand to positively engage the 
inner wall of the pipe and anchor thereagainst. 
The actuator may then be lowered further until 
the lower end of the sleeve 5 comes in contact 
With the upper end of the member 2 at which 
time the sleeve 5 will be prevented from further 
downward movement With the actuator and the 
member 2 will be driven home to further anchor 
the slips 25 within the pipe. 

It will be seen that upon downward movement 
of the tubing after the slipS have been anchored, 
the spring 20 will be compressed and the actuator 
will be moved downwardly by the Spring 36 until 
the cutter blades are moved inwardly and engage 
the Work. Further downward movement of the 
tubing will merely compress both springs until 
the lower end of the fitting 2 engages the Sleeve 
37 and stops its downward movement. Since 
the force on the actuator tending to expand the 
cutter blades is exerted only through the Spring 
36, and since the movement of the tubing to com 
press the Spring 36 is limited by the contact of 
the tubing with the sleeve 37, the force which 
can be exerted to expand the knives is limited. 
The tool can then be rotated with all of the 
weight of the tubing on the sleeve 3 if desired, 
without danger of exerting an excessive expand 
ing force on the knives, and the knives will be 
fed by the Spring 36 as the cut is made. 
After the pipe has been severed, it being desir 

able to move cutter mechanism out of the Well 
or to a new location in the Well, an upward pull 
is exerted upon the tubing . This upward pull 
causes the actuator 3 to move upwardly within 
the sleeve 5, the expander 2, the ring 2 and 
the sleeve 28. When the upper ends of the teeth 
33 on the actuator Strike the lower ends of the 
teeth 3 in the ring 30, this ring will be lifted 
into the enlarged upper portion of the chamber 
29 where it will be permitted to expand and Will 
be caused to expand by virtue of the inclination 
of the teeth 33 and 3f. This expansion Will per 
mit the ring 30 to move downwardly over, the 
teeth 33 so that When the actuator is again 
moved down Wardly with respect to the sleeve 28, 
it will be held against Such movement as would 
permit the slips 25 to move upwardly into ex 
panding engagement with the expander 2. The 
expander 2 will be held up out of engagement 
with the slips 25 by means of the nut 22 and the 
parts Will occupy the position Substantially as 
illustrated in Fig. 1. 

It will be seen from the foregoing that a pipe 
cutter has been provided which is capable of 
carrying out all of the objects and advantages 
Sought by this invention, that by pulling up the 
tubing Supporting the cutter mechanism the 
cutter anchoring and actuator means will be 
positively locked against Operation so that the 
cutter may then be moved to a different location 

O 

75 

or removed from the pipe, and it will further 
be seen that this locking may be released quickly 
and easily when desired and that when so released 
the operator Will have a positive indication there 
of by virtue of the anchoring of the cutter device 
in the pipe. 

It will further be seen and is clearly illustrated 
in Fig. 3 that When the pipe cutter set forth is 
anchored in place within a pipe and the cutting 
blades expanded to contact with the pipe, the 
cutting portions of the blades in contacting the 
pipe will tend to move not only radially out 
Wardly but also slightly upwardly With respect to 

3 
the main body of the cutter and with respect 
to the slips by which the cutter is anchored. 
This tendency on the part of the cutter blades 
Will as the blades are expanded tend to cause 
the slips to become more firmly anchored rather 
than to cause then to become dislodged. 

it Will be further apparent that by Virtue of the 
arrangement illustrated in the drawing and set 
forth in the Specification, and particularly by Vir 
tue of the fact that the cutter blades are car 
ried on the lower extremities of their arms, these 
blades Will be positioned closely adjacent to the 
anchoring slipS and the cutting Will take place 
closely adjacent the point at which the cutter 
is anchored. This, it will be appreciated, will 
definitely reduce the tendency toward any vibra 
tion as the cutting takes place and thereby not 
Only increases the efficiency of the cutter during 
the cutting operation and prolongs its life by 
relieving it from the destructive effects of vibra 
tion, but at the same time one of the factors 
which in previous constructions has tended to 
CauSe the cutter to slip from its anchorage has 
been removed. 

In the pipe cutter illustrated, also, the force 
tending to feed the cutter blades into the pipe to 
be cut will be limited to a predetermined amount 
and yet it will be possible for the operator at all 
times to know that enough such force is being 
applied. 
A pipe cutter has, therefore, been provided 

which Will be found to be thoroughly reliable, 
as well as simple in operation, and very durable. 

Having described my invention, I claim: 
1. In a pipe cutter, in combination, an out 

Wardly, movable cutting blade, means for resil 
iently urging said blade, and means for limiting 
the force transmitted to said blade by said resil 
ient means. 

2. In a pipe cutter, means for anchoring said 
cutter in a pipe, an outwardly movable cutting 
blade to be anchored thereby against longitu 
dinal movement in said pipe, means for forcing 
Said Cutter blade outwardly, and means for posi 
tively limiting the amount of force which may 
be applied to Said blade by said forcing means. 

3. In a pipe cutter, an outwardly movable 
cutter blade, an actuator movable to positively 
force Said blade Outwardly, resilient means for so 
moving Said actuator, and means, independent 
of Said actuator, for limiting the degree to which 
Said resilient means may be tensioned. 

4. In a pipe cutter, an outwardly movable 
blade, an actuating means for moving said blade 
outwardly, said means including a lost motion 
correction and a resilient means for urging said 
lost motion connection toward one extreme posi 
tion, means for moving one part of said connec 
tion to tension Said resilient means and transmit 
an expanding force to said blade, and means 
for limiting Such movement of said last men 
tioned part. 

5. In a pipe cutter, a cutter carrier, an anchor 
ing device therefor, a cutter blade mounted there 
in for outward movement with respect thereto, 
a resilient means for applying an expanding force 
to Said blade, means movable to distort said resil 
ient means and cause it to apply such force, and 
means for limiting the movement of said last 
mentioned means. 

6. In a pipe cutter, a cutter carrier, means for 
anchoring said carrier against downward move 
ment in a pipe to be cut, an outwardly movable 
cutter blade On said carrier, an actuator mandrel 
novable downwardly with respect to Said blade 
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4. 
and carrier to apply an expanding force thereto, 
a tubing movable downwardly to apply a down 
Ward fol'ce to Said mandrel, a resilient member 
between said tubing and said mandrel for trans 
Finitting Such force to Said mandrel, and means 
independent of said Inandh'el for limiting the 
downward in ovement of said tubing with respect 
to said cutter carrier. 

7. In a pipe cutter, an eiongated cutter sup 
port having can surfaces thereon, a sleeve slid 
able upon Said support, a cutter arm pivotally 
mounted on said Sleeve and having parts adapted 
to cooperate With said can surfaces to move said 
arm about its pivot. With respect to sleeve Wilhen 
said support is noved longitudinally with l'espect 
to said sleeve, all outwardly directed cutter blade 
On Said 2.) In below its pivotal support, Iineans for 
urging said sleeve down Wardly With respect to 
said Support to retract said cuttel' blade, mOV 
able means carried by the said Support below 
said sleeve and longitudiinally innovable on Said 
support to move said sleeve upwardly on Said 
support, anchoring means longitudinally mov 
able with respect to said support and adapted 
when expanded to prevent downward in ovement 
within a pipe, said anchoring linea is being adapt 
ed to engage Said nowable inleans to cause eXp2in 
sion of said anchoring means when S8id Support 
is moved downward With l'espect to Said 
anchoring means, and releasable means fol’ hold 
ing said support against downward movement 
With respect to Said anchoring meal S. 

8. In a pipe cutter, an elongated cutter Sup 
port having cam surfaces thereon, a sleeve slid 
able upon said support, a Cutte' arm pivotally 
mounted on said sleeve and having par&S adapted 
to cooperate with said cam surfaces to move Said 
arm about its pivot. With respect to Sleeve Whell 
said support is noved ongitudinaily with respect 
to said sleeve, an outwardly directed cutter blade 
on said an below its pivotal Sulgort, Ileans for 
urging said sleeve downwardly with respect to 
said support to retract said cutter blade, a do Wii 
wardly tapered mandrel carried by the said Sup 
port below said sleeve and longitudinally mov 
able on said support, ancholing means longitudi 
nally movable with respect to Said Support and 
adapted when expanded to preveit down Ward 
movement within a pipe, said anchoring means 
being adapted to receive Said tapered im2ndrel 
to cause expansion of Said anchoring lineans When 
said support, is moved down Ward With respect to 
said anchoring means, and releasable means for 
hoiding said suppoir, against downward in Ove 
ment with respect to Said anchoring neaths. 

9. In a pipe cutter, an elongated cutter Sup 
port having cam surfaces thereon, a sleeve Slid 
able upon said support, a cutter arm pivotally 
mounted on said sleeve and having parts adapted 
to cooperate with said cam surfaces to move said 
arm about its pivot with respect to sleeve When 
said support, is moved longitudinally with respect 
to said sleeve, an outwardly directed cutter blade 
on said arm below its pivotal Support, means fol' 
urging said sieeve downwardly with respect to 
said support to retract said cutter blade, a down 
wardly tapered mandrel carried by the said Sup 
port below said sleeve and longitudinally mov 
able on said support, slipS longitudinally nov 
able with respect to said support and adapted 
when expanded to prevent downward movement 
Within a pipe, said slips being adapted to receive 
said tapered mandrel to cause expansion of Said 
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SlipS When said Support is moved downward with 
respect to said slips, and releasable means for 
holding Said Support against dowinward move 
nent with respect to said slips. 

i0. In a pipe cutter, an elongated cutter Sup 
port inaving cutter blade actuating liteals here 
oil, a cutter blade having parts adapted to coop 
erate With said can Surfaces to move SEid cutteil' 
blade to and from operative position. When said 
Support is noved longitudinally with respect to 
said blade, means for anchoring engagement With 
a pipe and adapted to be moved to anchoring 
position by longitudinal movement relative to 
said support, downwardly directed spiral ratchat 
teeth upon said support, a Split ring adapted to 
embrace said teetla and having down Wardly di 
rected spiral ratchet teeth therein, and means 
for limiting longitudinal movenient, and fol' pre 
venting rotational movement of Said ring Will 
respect to said alchoring healins, Wheleby Said 
cutter blade will normally be heid in retracted 
position and said anchoring means will nornially 
be held out of operative position, and whereby 
said support may be released iroln Said Split ring 
by rotation to permit, it to be noved doW) Wardly 
With respect to Said anchoring liealls, thus now 
ing said anchoring means to Opelative position, 
and whereby on upWard movement of Said Slip 
port said cutter blade will be retracted and Slid 
split ring will agaii be engaged with the S&id 
support to latch said anchcling inea.113 in ill Op 
erative position. 

11. In a pipe cutter, an elongated Cultter Sup 
port, having cam surfaces thereon, a sleeve Slid 
able upon said support, a cutter arm pivotally 
mounted on said sleeve and ihaving partS adapted 
to cooperate with said cam surfaces to move Said 
arin about its pivot. With respect to sleeve Winch 
said support is moved longitudihally With reSpact 
to said sleeve, an outwardly directed cutte' blade 
on said arm below its pivotal Support, neanS fol' 
urging said sleeve downwardly With respect to 
said support to retract said cutter blade, a doWIl 
wardly tapered maindrel carried by the said Sup 
port below said sleeve and longitudinally movable 
on said support, slips longitudinally novable Wit. 
respect to said support and adaptcd Wilsh ex 
panded to prevent downward movement within 
a pipe, said slips being adapted to receive said 
tapered mandrel to cause expansion of Saici SlipS 
when said support is noved down Ward With 
respect to Said Slips, doWIWardly directed Spilal 
ratchet teeth upon said Support, a Split ring 
adapted to enlbrace said teeth and having down 
Wardly directed spiral ratchet teeth therein, and 
means for limiting longitudinal movement of said 
Split ring With respect to said Siips and for pre 
Venting rotational novelinent of Said ring with 
respect to Said slips, Whereby said cuttel blades 
Will normally be held in retracted position and 
Said slipS Will 11ormally be held out of contact 
With said tapered mandrel, alld whereby said 
Support Inay be released from said split ring by 
rotation to permit it to be noved downwardly 
With respect to Said slips, titlS engaging said slips 
With Said mandrel and expanding the same and 
upon continued downward movement expanding 
said cutter blade, and whereby on upward move 
ment of said support said cutter bade will be 
retracted and said split ring will again be en 
gaged With the Said support to latch said anchor 
in inoperative position. 

JAMES T. ELTS. 
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