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This invention is for improvements in and re-
lating to the tripping or setting of tools, such as
a cement trap or retainer, in ‘a well bore casing
or in any other locality where the problem arises
of setting and securing a tool therein in a desired
position. .

Such practice is chiefly, although notexclu-
sively, prevalent in well boring and drilling oper-
ations, such as for cementing or otherwise oper-

- ating on the well bore casing, and in cementing
operations for constructional purposes. The in-
vention is not restricted, however, solely to ce-
menting operations, but is applicable to the trip-
ping or setting of any tool in the same or in any
analogous location. .

‘In cementing operations in well boring and
drilling in particular, it is frequently desired either
to cement the well bore casing in position or,
after the said casing has been permanently set
and cemented, to extend the well bore with g
casing liner inserted through the main well bore
casing and extending downwardly through the

bottom of the latter, and to cement the said liner-

in position. Or again to cement & collar between
the outer wall of the casing or liner and the wall
of the bore hole at an intermediate point of the
casing or liner where a hole or window has oc-
curred through damage thereto.. Such cementing
of the main casing and/or of the liner or.of the
intermediate cement collar is effected by means
of a cement trap or retainer (hereinafter termed
cement retainer) having a non-return valve at
the lower end thereof, which retainer is lowered
into the casing or liner and to which cement is
bumped through & pipe extending through the
casing and/or liner.

In addition to the cement retainer a trip as-
sembly is provided having for function, once the
retainer has been lowered in the casing or liner
in a desired position, to trip and set the same in
the said position and, when the cementing opera-
tion has been finished, to be thereafter withdrawn
leaving the cement retainer in the casing or liner.
However,. such trip assemblies, and method of
operating the same and setting the cement re-
tainer hitherto proposed have had various disad-
vantages, the chief of which resides in the com-
plexity of the means provided for operating the
trip assembly and thereby seiting the cement
retainer in a desired position. ‘In one well known
form of construction of trip assembly and method
of operating the same, use is made of a built-up
fluid pressure arising from fluid which is pumped
through the trip assembly and cement retainer

58 whilst secured at the end of the cement pipe line

and the through-flow of which is arrested at g

desired moment in order to build up the said
fluid pressure. Such arrangement, however, ne- .

cessitates a special construction of the cement
retainer for shutting off at will the through-flow
of the fluid to build up the said fluid pressure
whilst permitting thereafter through-flow of the
cement. Furthermore, the means for setting the
cement retainer in position in the casing or liner

by the trip assembly before the cementing opera-’

tion has been started, comprises top and bottom
setting slips on the said retainer and the ar-
rangement is such that the said slips are set
Successively by the trip assembly; the one by pull-
ing on the same and the cement retainer and the
other under the action of the built-up fiuid

' pressure, the said slips making tight frictional

contact with the internal wall of the casing or
liner to hold the cement retainer in position when
the irip assembly and pipe line have been dis-
connected therefrom and returned to the surface.

The present invention aims at overcoming the
disadvantages which have been found to be in-
herent in the method of and means hitherto pro-
posed as above described for the tripping and set-
ting of cement retainers and other tools in well
bore casing or analogous localities and to provide
an improved method of and means for such pur-
poses. : .

One object of the present invention is to pro-
vide improved means for tripping and setting o
tool, such as @ cement retainer, in a well bore
casing or analogous locality, whereby one or
more setting members associated with the said
tool are positively urged into the setting posi-
tion -without  the use of any special controlling

‘means, such as a fluid pressure control, for posi-

tively controlling the tripping assembly, yet en-
suring easy and convenient operation and con-
trol of the latter. : ' :
" A second object of the invention is to provide

such improved means, wherein a plurality of set-'
-ting members for securing the tool in position in

the casing or analogous locality may be tripped

.and set simultaneously and not successively as

has generally been the practice heretofore.

A third object of the invention is to provide an
improved trip assembly for tripping and setting
a tool, such as a cement retainer, in a well bore

‘casing or analogous locality, the operation. of

which trip assembly is entirely mechanical, the

construction 6f which is simple and convenient.
in operation and for the contrel-of which ne ag-.
ditional means whatscever: are required: other
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than the normal pipe line and cemenﬁ'retainer
itself . - .

‘A further object of the in#éntion is to provide

an improved combined cement retainer and trip

assembly therefor, for cementing operations,

which is such that after being lowered into the
required position the said retainer can be tripped
and set by the trip assembly without necessitat-
ing any special means for the operation and

control of the latter, and the said trip assembly.

may then be detached from the tripped and set
cement retainer and withdrawn therefrom.

. The above and other objects, features and ad-
vantages of the invention will be clearly under-
stood from the following description with refer-
ence to the accompanying drawing of a trip
assembly and cement retainer constructed in
accordance with the invention. It will, however,

be understood by those skilled in the art that -

the invention is not restricted to the specific de-
tails of the mechanism which is hereinafter de-

_scribed by way of example only as applied to the

tripping and setting of a cement trap and that
the invention is also applicable to the tripping
and setting of other tools. -

In the accompanying drawing which illustrates
in elevation, and partly in section, the combina-
tion of a trip assembly and cement retainer in
position for tripping and.setting, the retainer

consists of a trap body 1 having mounted on the -

outside thereof a sleeve 2-provided with a cone
and rack lock 3 and secured by means of a shear
screw 4 so as to be movable with the said trap
body I. The sald sleeve 2 is conically shaped
at each end thereof as shown and there is pro-
vided over each of the said conical ends of the
sleeve 2 top and bottom setting slips 8, 6 for the

trap, each of said slips being provided with ser- .
rated outer ‘surfaces and being held in position -

thereon by shear screws 1, 1’ of soft metal, e. g.,

" copper screws, but being capable of being posi-
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tively urged into the setting position thereof as
hereinafter described. In their normal position
as shown, which is that of the non-set position
of the trap 1, the said slips § and 6 are located
over the smallest ends of the conical portions of
the sleeve 2 and the outer serrated faces thereof
do not extend beyond the outer diameter of the
middle part of the sleeve 2. = -

Below the hottom slips 6 the trap body | has
rings 8 and ‘9 provided thereon between which
extends, as shown, a rubber sleeve 10. )

Towards the top, the interlor of the trap body
I is enlarged as shown and is provided with a
screw thread Il into which is adapted to be
screwed the end of a member 12 of the trip as-
sembly to be hereinafter described. The  in-
terior circulating passage for the cement through
the trap body extends from the entry I3 thereof
to which is connected the trip assembly 12 and
comprises a passage 14 provided with an enlarge-
ment at 15 for by-passing the spindle and spring
control means of a non-return valve 18 of known
construction located ifi the bottom of the trap.
The sald trap is characterized in its construc-
tion by the feature that between the inlet 13 to
the cement circulating passage (4 and the non-
return valve 16 the said cement circulating pas-
sage M4 is so arranged that no closing of the said
passage can be effected, the passage thus pro-
viding at all times an entirely free flow and cir-
culation of the cement, and in consequence be-
ing of the utmost simplicity. -

The trip assembly for use with the cement re-

tainer above described comprises & hollow mem- -

threaded at I to the trap body | and the com-
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ber 12 adapted to be screw threaded to the ce-
ment retainer body, and a tripping body in the

form of & sleeve 171, which is mounted on the

said member 12 and is capable at all times inso-
far as its construction and manner of mounting
on the member 12 as shown in the drawing are
concerned of limited movement thereon in the
axial direction. The lower end of the said sleeve
17 is adapted to engage, as shown, and when the |
end of the member 12 has been screwed into the jg
top of the trap body 1, with the top of the top
slip § of the trap I. The top end of the sald trip

_sleeve |7 is provided with a ball cage 18 having

an inclined surface 19.on which rest the balls
and which forms, as shown, a. conical surface
with the narrower end of the cage at the top.
The ball cage I8 is so arranged that the balls
20 cannot come entirely out of the cage but are
movable into upper and lower positions thereon.
As shown, in their lower position corresponding
to the larger end of the conical surface 18, the

" said balls project partly outside the said cage,

whilst when in their upper position they are
housed completely within the cage. A top cover-
plate 21 is provided over the ball cage I8 and is
secured in position by means of one or more
SCrews. :

The bottom of the said ball cage I8 is con-
stituted by a finger-ring 22 movably mounted on
the outside of the trip sleeve 11 and normally
held in position at the bottom of the hall cage
by means of four how springs 23 secured thereto
and the trip sleeve i1 as shown. The said
finger- 22 is provided with a plurality of
lugs 24° (only one of which is .shown) at the
lower end thereof, and which are so disposed
that should the member 12 of the trip assembly
be pulled upwardly whilst the trip sleeve i1 is
retained in its original position, a flange or ring.
25 provided on the said member 12 will engage.
with the said lugs and thereby cause the said
finger-ring 22 to be lifted upwardly and to urge
the balls 20 into the upper position in the ball
cage 18 where they are conipletely housed with-
in the cage. :

The combined cement trap and trip assembly
above described is adapted in-size and dimen-
sions to the particular job in view and to be
used and operated according to the invention in
the following manner:.

. Let it be assumed that it is desired to cement.

a casing in & well bore hole. The trip assembly .
member 12, bearing the trip body 17 and asso-
ciated mechanism above described, is screw-

bined assembly is secured through a suitable
coupling to the end of a cement circulating pipe.
The combined assembly at the end of the pipe 18
then lowered into the bottom of the casing and,
if desired, a preliminary circulation of washing
fluid is effected in a known manner.

. In lowering the assembly into the desired po-
sition in the casing, the balls 20 in the hall cage
{8 are pushed and maintained in their upper
position in the enlarged part of the ball cage
due to their own frictional contact with, and
to flexing of the bow springs 23 by contact there-
of with, the wall of the casing and consequent -
urging upwardly of the finger ring 22, and thus .
allow free passage of the assembly into the de-
sired position in the casing.

The cementing is effected by connecting the ...
ceient pump to the top of the cement pipe and -
forcing the cement down the latter, through the
hollow member 12 of the trip assembly, the ce- *
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ment circulating passage 4 of the cement re-
tainer {, and out through the non-return valve
6. Before the cementing, however, it is neces-

sary to effect a good seal of the cement retainer.

g ! with the internal wali“0f the casing and to
" set the same in position therein so that it re-
mains in the casing when the cement pipe and
trip assembly have been withdrawn after the ce-
menting. To such end, the trip assembly above
10 described is adapted to trip and effect the en-
gagement of the top and bottom slips § and 6 of
the cement retainer | with the wall of the casing
and simultaneously to cause the rubber sleeve {0

to effect a good seal with such wall, 'This tripping

15 and setting of the cement retainer slips and of
the rubber sleeve {0 is effected by pulling up-
ward slightly on the driil pipe and therefore on
the connected assembly of trip member {2 and
cement retainer body {. 'The whole device is
90 therefore moved slightly upward but upon the
initiation of such movement the balls 28 are
urged into tight frictional contact with the cas-
ing walls which contact increases the more they
tend to locate themselves in the extreme bottom

¢8 part of the ball cage 8 and they are consequently
urged to project out of the side of the cage. This
causes the trip sleeve {7 to be held in substantial-

ly immovable contact with the wall of the well
bore casing and as the cement trap body { con-

80 tinues to move upwardly slightly with the mem-

ber 12 and cement pipe, the said top slip § is en-
gaged by the end of the immovable trip sleeve 7
and is forced downwardly; breaking the shearing
screws 1, and is théreby positively urged into tight
33 Irictional engagement with the wall of the casing.
At the same time the shear-screw 4 of the sleeve 2
carried by the cement retainer body { is broken,
thus permitting slight continued upward meve-
ment of the retainer body { whilst the said sleeve
40 Is held due to the setting of the top slip 5. The
said upward movement of the retainer body { also
causes the top ring 8 connected to the rubber
sleeve {9 to engage with the bottom slip § and,
due io the said upward movement continuing, to

45 break the retaining screws 7’ and to set also the

bottom slip § by positively urging the same intq
tight frictional engagement with the wall of the
casing. The slight further continued upward
movement of the retainer body | causes the rub-
go ber sleeve 10 to be compressed and to expand out-
wardly between the ring 8 (the movement of
which has been arrested by the setting of the
slip 6) and the ring 9 the movement of which is
continuing, and thus to effect a good seal between

55 the end of the retainer body { and the internal

wall of the casing, The cone and rack lock 2

ensures, however, that the retainer body { re-

mains in supporting assemblage with the sleeve 2

when the trip assembly is withdrawn a&s herein-

g0 aiter described. . o _
Approximately two points of pull ' may be re-
quired to ensure sefting of the top slip & and
three points of pull o ensure that the bottom slip
6 i§ also set, but since the same pulling action

65 operates to set both slips there is believed to be

. Justification for considering the slips as being set
substantially simultaneously, as opposed to exist-
ing practice in which two entirely separate opera-
tions are required to set the two slips. .

70  When the slips have been set in the manner
above described and the cementing finished, i is
then desired to remove the trip assembly and
cement circulating pipe and to such end the said
pipe with the member {2 of the trip assembly

76 connected therefo is backed off from the screw-

.

threaded connection !i of the retainer body i,
and Is raised upwards. The trip hody or sleeve {7
being held in tight frictional engagement with the
wall of the casing by the balls 20 remains thus
during . such initial upward movement of the B
member {2, but at a determined moment during
said upward movement the ring 25 on the member

- 12 contacts with the lugs 24 on the finger-ring

22 and urges the latter upwards, thereby urging
the balls 20 into their upper position in the cage 10
18 and out of frictional engagement with the wall
of the casing. The trip sleeve {7 on the member
12 is thus allowed to be withdrawn with the latter
member leaving the cement retainer tripped and
set in the casing, 18

It will be seen that by the consiruction of
the trip assembly and method of operating the
same above described, the entire construction and
operation may be effected easily and convenient- .
ly, without the necessity of special control means, £
such as by building up a fluid-pressure to operate
the trip assembly. Furthermore, the whole con-
struction and operation is entirely mechanical
and of a simple nature and in the case wherein,

a plurality of setting members are provided for 25
the tool, i. e. the cement {rap above described,
the said setting members are adapted to be set

by one and the same controlling.action.

It will also be understood that the above de-
scription with reference to the accompanying §0
drawing has been given by way of example only
and that many modifications and developments of i
the said construction and method of operation

‘may be devised within the scope of the appended

claims. 85

I claim: : .

1. A trip assembly for tripping and setting a
tool, such as a cement retainer, in a well bore
casing or analogous locality, comprising a member
adapted to be detachably secured to the tool, & 40
tripping body comprising g sleeve movable in an’ .
axial direction on the said member, and a ball
cage on the said trip sleeve the balls of which- -
are movable on an inclined surface on the said
sleeve which is such that in one positicn in the 45
said cage the said balls project partly outside the
cage and In another position are completely
housed within the same. - :

2. A trip assembly for tripping and setting a
tool, such as a cement retainer, in a well bore gp
casing or analogous locality, comprising a mem-
ber adapted to be detachably secured to the tool,

8 tripping body comprising a sleeve movable in
an axial direction on the said member, s ball

cage on the said trip sleeve the balls of which are 56

movable on an inclined surface on the said sleeve

. which is such that in the lower position in the

sald cage the balls project partly outside the cage

- and in the upper position they are completely

housed within the same, a movable ring on the 89
said trip sleeve adapted to form the bottom of the
sald ball cage, and spring ‘means adapted to bg
flexed by contact of the well bore or analogous
casing to urge the said movable ring in 2 direction
to push the balls into the said upper position in 88
the cage. : N

3. A trip assembly for tripping and setting a
tool, such as a cement retainer, in a well hore
casing or ansalogous locality, comprising a mem- "
ber adapted to be detachably secured to the tool, 70
& tripping body comprising a sleeve movable in
an axial direction on the said member, g ball cage
on the said trip sleeve the balls of which are
movable on an inclined surface on the said sleeve
whieh is such that in the lower position in the said 78
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cage the said balls project partly outside the cage -

and in the upper position they are completely
housed within the same, a movable ring on the
said trip sleeve adapted to form the bottom of
the ball cage, and means mounted on the said
member and capable of contacting with the said
movable ring .to displace the same in a direction
towards the top of the said ball cage when the
said member has been displaced to a sufficient
extent and in a predetermined direction relative-
1y to the said trip sleeve. o

4, A combined cement trap and trip assembly
for tripping and setting the said trap in a well
bore casing or analogous locality, comprising a
cement retainer body having top and bottom set-
ting slips therefor capable of being urged posi-

‘tively into the setting position thereof, a trip as-

sembly comprising a member adapted to'be de-
tachably connected to the cement retainer body,
a tripping body comprising a sleeve movable in
an axial direction on the said member and the
bottom of which is adapted to engage with the
top setting slip on the cement retainer, an in-

2,178,909

clined surface on the said trip sleeve towards the

top end thereof, a ball cage surrounding the said

inclined surface the balls of which are movable

on the said inclined surface in such a manner -

that in the lower position in the said cage the
balls project partly outside the cage and in the

upper position they are completely housed with- -

in the same, and means on the said cement re-
tainer body adapted to be brought into engage-
ment with and to set the said bottom setting slip
thereon, the arrangement being such that upon

an upward movement being given to the con-

nected assembly of trip mechanism and cement
retainer when in the well bore casing or analo-
gous locality, the said balls carried by the trip
sleeve cage are caused to engage with the wall of
the casing and to lock the {rip sleeve therefo,
and the continued upward movement of the con-
nected assembly then causes the said trip sleeve

- to trip and set the top setting slip of the cement -

retainer and the member carried by the said re-
tainer to trip and set the said bottom slip.
ROBERT NEIL SCOTT.
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