
July 23, 1957 GHMUSCH ' ‘2,800,186 
h SUPPORTING ASSEMBLY ' 

Filed March '7, 1956 _2 Sheets-Sheet 1 

F/G‘. /. v 4, I FIG‘. .3. FIG‘. 4. 

2‘ FIG. 2._ - ‘ 34 

.32 ‘ 

36 

36 
3 v0/ 

30 

' . INVENTOR. 

2 ' Gilbert H. Tausch, 

A TTQR/VEX. 



80 

July 23, [1957 Q G. H. TAUSCH I 2,800,186 

SUPPORTING ASSEMBLY 
Filed llarph ‘7, 1956 2 Sheets-Sheet 2 

FIG. 5. ‘ FIG‘. Z 
64 ' F/G. 6. 

50' 

.92 
9/ 
.90 

84 

l, 
\. 

' INVENTOR. 

Gilbert H. Tausch 
. 

A T TOR/VE )’. 



United 

2,800,186 
SUPPORTING ASSEMBLY 

Gilbert H. Tausch, Houston, Tex., assignor, by mesne 
assignments, to Esso Research and Engineering Com 
pany, Elizabeth, N. J., a corporation of Delaware 

Application March 7, 1956, Serial No. 569,994 

7 Claims. (Cl. 166—121) 

This invention relates to a tubing tool supporting as 
sembly adapted to be positioned‘in a string of tubing. 
More particularly, the present invention is directed to a 
tubing tool supporting assembly mountable in a string of 
tubing for use in suspending tubing tools in the said 
tubing. _ _ a , 

It is conventional practice to insert a tubing in a casing 
traversing a well bore, the tubing being useful for a wide 
variety of purposes,‘ such as in permanent well comple 
tions; gravel packing operations, sand washing operations, 
dual production operations, etc. In conducting opera 
tions of the aforesaid nature it is frequently necessary to 
mount suitable tools in the tubing and, particularly,'adja 
cent the ‘lower end of the tubing. Such tools are normally 
positioned‘by means of a wire line assembly and with? 
drawn by means of such wire line assembly when the de 
sired operations have been completed. While various 
devices for supporting such tools have been proposed in 
the past, the results have not been entirely satisfactory. 
Accordingly, an object of the present invention is the pro 
vision of a tubing tool supporting assembly. , . ‘ 

Another object is the provision of a tubing tool sup 
porting assembly which may be positively ?xed in a 
string of tubing in a casing traversing a well bore. , 
A still further object is the provision of a tubing tool 

supporting assembly which may be lowered into the tub 
ing and retrieved therefrom by means of a wire line. 

These and other objects are attained, in general, 
through the provision of a tubing tool supporting assem 
bly comprising a tubular body member having an exterior 
shoulder at the lower end thereof, a tubular mandrel 
having an interior recess and a port communicating with 
said recess, said mandrel being telescopically releasably 
mounted on said body portion with said exterior shoulder 
of said body portion normally positioned in said recess 
below said port, ?rst deformable packing means expand~ 
‘able on the application of an upwardly directed pressure 
?xed to said mandrel above said port, a collar lock bar 
pivotally mounted on said mandrel below said port, sec 
ond deformable packing means expandable upon the 
application of a downwardly directed pressure movably 
mounted on said mandrel below said collar lock bar, and 
means engageablewith said collar lock bar for forcing 
said collar lock bar into supporting engagement with said 
tubing on movement of said second means relative to 
said mandrel. . 
The present invention will be further illustrated in 

conjunction with the accompanying drawings wherein: I 
Fig. 1 is an elevational view, partly in section, showing 

a tubing tool supporting assembly of the present inven— 
tion in a string of tubing; such string of tubing being 
mounted in a casing traversing a Well bore; 

Fig. 2 is a fragmentary elevational view, partly in sec- 
. tion, taken along the lines 2—2 of Fig. 1; 

Fig. 3 is an elevational view, partly in section, of the 
tubing tool supporting assembly of Fig. 1 showing such 
assembly in locked position; 
'--- Fig.4 is a fragmentary. elevational view, partlyin sec 
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tion, of the tubing tool supporting assembly of Fig. 1 in 
position to be released; 
/Fig. 5 is an elevational view of another embodiment 
of a tubing tool supporting assembly of the present 
invention; ' 

Fig. 6 is a fragmentary elevational view, partly in sec 
tion, taken along the lines 6--6 of Fig. 5; and 
-. Fig. 7 is a side elevational view, showing the support 
ing assembly of Fig. 5 in locked postion. ' 
Turning now to Fig. 1 there is shown a string of easing 

comprising a plurality of casing sections 10 intercon 
nected by suitable collars 12; such string of casing 
traversing a well bore (not shown). A string of tubing 
comprising a plurality of tubing sections 14 intercon 
nected by means of suitable collars 16 is positioned in 
the string of casing and spaced therefrom whereby an 
annular space 18 between the casing sections 10 and the 
tubing sections 14 is provided. It will be noted that 
a collar recess 20 is formed intermediate adjacent tub 
ing lengths. 14. A tubing tool supporting assembly of 
the present invention, designated generally by the nu 
meral 30 is shown in the string of tubing. ‘ 
."With reference to Figs. 1 and 2, it will be seen that 
the assembly 30 comprises a tubular body member, des 
ignated generally by the numeral 32 having a ?shing 

‘ neck 34 at the upper end thereof and suitable means 
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such as a port 36 permitting the ?ow of ?uids into and 
through the interior of said 'body'. member 32.‘ With 
reference. to Fig. 2 it will be noticed that the body mem 
ber 32 is ‘provided with an exterior shoulder 38 ad 
jacent the lower end thereof for a purpose to be de 
scribed.v ' l 

' There is also provided a suitable mandrel designated 
generally by the numeral 40. The mandrel 40 com~ 
prises an elongate lower tubular section 42 which pref 
erably is of the same diameter as the body member 32 
and is provided at the upper end thereof with an enlarged 
upper tubular section 44 telescopically mountable on 
the body member 32. It will be noted from Fig. 2 
that the enlarged section 44 is provided with an interior 
recess 46 having at least a port 48 formed in the side 
thereof. ‘ ' 

The exterior shoulder 38 of the body member 32 
is positioned in the recess 46 of the mandrel 40 and, 
normally, is positioned below the port 48 in order to 
close the same against the transmission of well ?uids 
therethrough. ‘ . 

Suitable ?rst packing means 50, deformable upon the 
application of an upwardly directed pressure, are ?xed 
to the mandrel 40. In accordance with a preferred em 
bodiment of the present invention the ?rst packing means 
comprises a downwardly facing cup member 52 carry 
ing a plurality of serrated slip members 54 engageable 
with the wall of a tubing section 14. The mandrel 40 is 
releasably secured to the body member 32 by any suit 
able means such as through the provision of a shear pin 
56. 
At least one, and preferably a plurality of, collar lock 

bars 58 are pivotally mounted on the lower section 42 
of the mandrel 40 by means of pivot pins 60. 
~ With reference to Fig. 2, it is seen that the mandrel 40 
is preferably threaded at the lower end thereof in order 
to permit a suitable tubing tool to be attached thereto. 
In Figs. 1 and 2 of the drawings, for purposes of illus~ 
tration, an extension hanger 62 is shown attached to 
the mandrel 40. It will be understood that any other 
suitable tubing tool may be attached to the mandrel 40 
if desired. ‘ 

Second deformable packing means 64, expandable upon 
the application of a downwardly directed pressure, are 
mounted onthe reduced section v42 of the mandrel >40 
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below the collar lock dogs .58. In Figs. 1 and 2 the 
second means 64 are shown to be releasably ?xed t0 
the lower section 42 by means of suitable shear pins 65. 
However, it is not necessary that this be done and, if 
desired, the second packing means 64 may be permitted 
to rest on the top .of the tubing tool, such as the exten 
sion hanger 62, mounted ‘on the lower'section .42 of the 
mandrel 40. 

It will be noted that the second packing means 64 is 
similar to the ?rst packing means 50, comprising an up 
wardly facing cup member 66 formed of a suitable de 
formable material and. having integrally associated there 
with a plurality of slip members 67 engageablewith the 
wall of a tubing section 14. The second packing means 
64 is also provided with an upwardly extending collar 
portion 68 having a sloping surface 70de?ning. a cam. 

Operation 
In operation, a suitable tubing. toolsuch as an exten 

sion hanger 62 is ?xed‘ to the lower end of the'gmandrel 
40 and the tubing tool supporting assembly 30 and the 
associated tool such as the tool’ 62 is then lowered into 
a string of tubing and supported therein by a suitable 
wire line assembly (not shown). After the desired depth 
has been reached, downward ?ow through the tubing 
is established in order to, provide a pressure differential 
for expanding the second packingmeans 64. As. aresult, 
the serrated slip members 67 are brought into positive 
engagement with the wall of the tubing section 14. 
When the secondxpacking means 64 is attached‘ to the 

lower section 42 of the mandrel 40 by means of a shear 
pin 65,.upward tension is applied to the. tubing assem 
bly by means of the Wire line in order to shear the pin 
65. If the second packing means 64 is slidably mounted 
on the lower section 42 of the mandrel 40, this step may 
be omitted. 

After the‘ second packing means 64 has been secured 
in position due to expansion of the same, and after the. 
second packing means 64 is slidable relative to the man 
drel 40, the remainder of the tubing tool supporting as 
sembly 30 is lowered relative to the said second packing 
means 64 by slacking off on the wire line, for example. 
As a consequence, the collar lock bars 58 are directed 
outwardly by the cam surface 70. into engagement with 
the surface of a desired. section of the tubing 14. 
With the collar lock bars against the tubing wall, down 

wardly directed pressure. is discontinued in order to re 
lease the second packing means 64 and the assembly is 
lowered on the wire line until the collar lock bars 58 
have expanded into a collar recess 20 as shown'in Fig. 
3. Thereafter, the weight of the tubing tool supporting 
assembly 30 hearing’ against the collar lock bars 58 will 
retain the same in position whereby the assembly 30 
may be. supported solely by the lock bars 58'. 

Thereafter, the wire line assembly may be disconnectedv 
from the- tubing tool supporting assembly 30 and with-~ 
drawn from. the tubing. Operations necessary for the 
treatment of the well may be performed while the tubing 
tool, such as the extension hanger 62, is supported by 
the tubing tool supporting assembly 30;v the assembly 30, 
as indicated, being supported in a suitable collar recess 
20 by means of the collar lock bars 58. During well 
treating operations, downwardly directed circulation or 
upwardly directed reverse circulation of ?uids in the well 
may be necessary. When a downwardly directed pres 
sure. is applied, the second packing means 64 will be‘ 
expanded into seating engagement with the wall of a 
section 14. of the tubing to provide auxiliary support 
means. When there is reverse upwardly directed circu_ 
lation, the second packing means 64 will be released but 
the ?rst packing means 50 will be expanded in order to. 
force the slip segments 54 into engagement with the wall. 
of a section 14 of the tubing to again provide a secondary 
support. 
When treating operations have. been. completed. and. it 
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is desired to remove the tubing tool 62 and the support 
ing assembly 30 from the well, a suitable wire line as 
sembly (not shown) is again lowered through the tubing 
and latched to the ?shing neck 34 of the body member 
32. Reverse upwardly directed circulation is established 
in the tubing 14, thereby causing ?rst packing means 50 
to be expanded into engagement with the wall of a sec 
tion 14 of the tubing, as shown more clearly in Fig. 4. 
Upwardly directed tension is then applied to the body 
member 32 to shear the pin 56 whereby the body mem 
ber 32 may be moved relative to the mandrel 40. Up 
ward movement of the body member 32 will cause the 
shoulder 38 on the bottom thereof to seat against the 
upper surface of the recess 46whereby the port 48 will 
be opened. Thereafter, reverse circulation is discon 
tinued and the tubing tool supporting assembly 30 and 
a tubing 'tool connected therewith may be withdrawn 
from the well without di?iculty in that the by-passing 
of the Well ?uids by the port 48 will prevent the creation 
of a pressure differential suf?cient to set the second pack 
ing means 64. ' 

Modi?ed form of the invention 

With reference to Figs. 5 and 6 it will be seen that 
the modi?ed tubing'tool supporting assembly 30' com 
prises a body member 32', a mandrel 40', ?rst packing 
means 50’ and second packing means 64', all being, for 
example, of a construction and arrangement as that 
shown in Figs. ,1 and 2. In this modi?cation, however, 
collar 80 is provided on the second packing means 64' 

. which is of a modi?ed construction; the collar 80 be 
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ing provided with an upwardly extending latching sec 
tion 82 for a purpose to be described. Aplurality of 
collar lock bars 84 are pivotally mounted to the man 
drel 40' each by means of a pivot pin 86. In addition, 
a pin 88 is provided which is secured to the body mem 
ber 32' for extension through a port 48' in the man 
drel 40'. Latching means of any suitable construction 
are also provided comprising, for example, a latch link 
91 which is pivotally mounted at one end thereof to the 
latch bar 84 by means of pivot pin 90. The latching 
link 91' is provided with a keyway 92 adapted to re 
ceive the pin 88. In addition, suitable upwardly di 
rected biasing means 94, such as spring 94 is provided, 
the spring 94 being ?xed at one end to the mandrel 
40’ and at the other end to the lower end of the lock 
bar 84. 

Prior to inserting the modi?ed assembly in a string 
of‘ tubing the latch bar 84 is “cocked” so that the spring 
94 is extended but prevented from setting the latch 
bar 84 because of the engagement of the latch bar 84 
with the projection 82 on the collar 80 of the second 
packing means 64'. 

In operation, the modi?ed tubing tool' supporting as 
sembly 30' is lowered through a string of tubing in the 
,manner described with respect to the assembly 30 and 
the second packing means 64' is set in the described 
manner. Upwardly directed tension is then applied to 
the assembly 30’ by means of a suitable wire line (not 
shown). As a result, the pin 65' will'?rst be sheared 
in order to permit movement of the mandrel 40' rel 
ative to the second sealing means 64' and upon move 
ment of the mandrel 40' relative to the second sealing 
means 64', the latch bar 84 will be moved from engage 
ment with the projection 82 on the collar 80 of the 
second sealing means 64' 
When this happens, the spring member 94 will pos 

itively force the latch bar 84 into engagement with the 
wall of the tubing. Thereafter, the second packing 
means 64’ may be released in the indicated manner and 
the assembly 30‘ lowered until the lock bar 84 is pos- ' 
itively seated in a recess between a pair of adjacent sec— 
tions 14' of the tubing string, as shown in Fig. 7. 

Tension of springs 94 cooperating with latch links 



asodisé' 
91 holds the latch bars 84 in place‘ as shown ‘in Fig. 1 
to prevent any downward movement of the assembly 
30'. When the modi?ed assembly 30’ has been pos 
itively seated in a collar recess in the described manner, 
the wire line assembly may be withdrawn from the tub 
ing and well treating operations of any desired nature 
may be performed. ' ~ I v 

In order to remove the assembly 30' from the tubing, 
a suitable wire line (not shown) is connected there 
with and upward tension is applied in order to shear 
the pin 56'. As a consequence, the body member 32' 
will move upwardly relative to the mandrel 40' and the 
pin 88, sliding in the keyway 92 will cause the latch 
link 91 to positively retract the lock bars 84 against the 
tension of the spring 94. In addition, the port 48' will 
be opened so that the assembly 30' can be withdrawn 
from the tubing without di?iculty 
What is claimed is: > is 
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1. A tubing tool supporting assembly insertable in a - 
length of tubing, said assembly vcomprising a tubular 
body member having an exterior shoulder at the lower 
end thereof, a tubular mandrel telescopically mounted on 
said body member, said tubular member having an in 
terior recess and a port communicating with said recess 
intermediate the ends of said recess, means releasably 
securing said mandrel to said body member with the 
said exterior shoulder of said body member positioned in 
the said recess of said mandrel below said port to thereby 
close said port, ?rst deformable packing means expand 
able on the application of an upwardly directed pressure 
?xed to said mandrel above said port, latching means 
mounted on said mandrel below said port, second de 
formable packing means expandable upon the application 
of a downwardly directed pressure slidably mounted on 
said mandrel below said latching means, and means en 
gageable with said latching means for forcing said latching 
means into engagement with said tubing on movement 
of said mandrel relative to said second deformable pack 
ing means. 

2. A tubing tool supporting assembly insertable in 
a length of tubing, said assembly comprising a tubular 
body member having an exterior shoulder at the lower 
end thereof, a tubular mandrel telescopically mounted 
on said body member, said tubular member having an 
interior recess and a port communicating with said recess 
intermediate the ends of said recess, means releasably 
securing said mandrel to said body member with the said 
exterior shoulder of said body member positioned in the 
said recess of said mandrel below said port to thereby , 
close said port, ?rst deformable packing means expand 
able on the application of an upwardly directed pressure 
?xed to said mandrel above said port, a collar lock bar 
pivotally mounted on said mandrel below said port, sec 
ond deformable packing means expandable upon the 
application of a downwardly directed pressure slidably 
mounted on said mandrel below said collar lock bar for 
movement relative thereto and means engageable with 
said collar lock bar for forcing said collar lock bar into 
engagement with said tubing on movement of said man 
drel relative to said second deformable packing means. 

3. A tubing tool supporting assembly insertable in 
a length of tubing, said assembly comprising a tubu 
lar body member having an exterior shoulder at the 
lower end thereof, a tubular mandrel comprising a lower 
section having substantially the diameter of said body 
member and an upper enlarged tubular section tele 
scopically mounted on said body member, said upper 
portion of said mandrel having an interior recess and a 
port communicating with said recess intermediate the 
ends of said recess, frangible means releasably securing 
said mandrel to said body member with the said exterior 
shoulder of said body member positioned in said recess 
of said mandrel below said port to thereby close said 
port, ?rst deformable packing means expandable on the 

application off-‘an: upwardly, directed pressure '?xed to 
said mandrel above said port, a collar lock ‘bar pivotally 
mounted on said mandrel below said port, second de 
formable packing means expandable upon the application 
of a downwardly directed pressure movably mounted on 
said mandrel below said collar lock bar for movement 
relative thereto and means engageable with said collar 
lock bar for forcing said collar lock bar into engagement 
with said tubing on movement of said mandrel relative 
to said second deformable packing means. ' 

4. A tubing tool supporting assembly insertable in a 
length of tubing, said assembly comprising a tubular body 
member having‘ an exterior shoulder at the lower end 
thereof,'a tubular mandrel comprising a lower section 
having substantially the diameter of said body;member 
and .an upper enlarged tubular section telescopically 
mounted on said body member, said upper portion of said 
mandrel having an'interior recess and a port communi- , 
eating with said recess intermediate the ends of said recess, 
frangible means ‘releasably securing saidmandrel to said 

- body’memberwith'. the, said exterior shoulder of ‘said 
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body memberpositioned in said recess of said mandrel 
below said port to thereby close said port, ?rst deforma 
ble packing means expandable on the application of 
an upwardly directed pressure ?xed to said mandrel above 
said port, a collar lock bar pivotally mounted on said 
lower portion of said mandrel, second deformable pack 
ing means expandable upon the application of a down 
wardly directed pressure slidingly positioned on said 
mandrel below said collar lock bar, said second deforma 
ble packing means having ?xed thereto an upwardly ex 
tending collar having an upper sloped surface engageable 
with the lower end of said collar lock bar, whereby move 
ment of said mandrel relative to said second deformable 
packing means will force said collar lock bar into en 
gagement with the wall of said tubing. 

5. A tubing tool supporting assembly insertable in a 
length of tubing, said assembly comprising a tubular body 
member having an exterior shoulder at the lower end 
thereof, a tubular mandrel comprising a lower section 
having substantially the diameter of said body member 
and an upper enlarged tubular section telescopically 
mounted on said body member, said upper portion of said 
mandrel having an interior recess and a port communi 
eating with said recess intermediate the ends of said recess, 
frangible means releasably securing said mandrel to said 
body member with the said exterior shoulder of said 
body member positioned in said recess of said mandrel 
below said port to thereby close said port, ?rst deformable 
packing means expandable on the application of an up 
wardly directed pressure ?xed to said mandrel above 
said port, a collar lock bar pivotally mounted on said 
lower portion of said mandrel, second deformable pack 
ing means expandable upon the application of a down 
Wardly directed pressure slidingly positioned on said 
mandrel below said collar lock bar, said second de 
formable packing means having ?xed thereto an upwardly 
extending collar having a latching shoulder at the upper 
end thereof engageable with the lower end of said collar 
lock bar to normally prevent latching movement of the 
same, means carried by said mandrel and connected with 
said collar lock bar for biasing said collar lock bar to a 
latching position, whereby on upward movement of said 
mandrel relative to said second deformable packing means 
said collar lock bar will be released from said latching 
shoulder and positively urged by said biasing means into 
engagement with the'wall of said tubing, and means car 
ried by said body member and attached to said collar 
lock bar for positively retracting said collar lock bar on 
upward movement of said body member relative to said 
mandrel. 

6. A tubing tool supporting assembly insertable in a 
length of tubing, said assembly being comprised of a 
body portion comprising ?rst and second tubular tele 
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scopically interconnected members, a ?rst of said meme 
bers having aport‘in the side thereof closable by the 
second "of said members, means releasably holding said 
second member ‘to said first member in a port-closing 
positiom?rst deformable packing means expandable on 
the application of a ?rst pressure directed in a ?rst direc 
tion relative to. the length of said ‘tubing ?xed‘to said body 
portion, second, deformable packing means expandable 
on the application'of pressure directed oppositely'to said 
?rst pressure movably mounted .on said body portion and 
latchingmeans carried by said body portion andv engage 
ablewith the Wall of said'length of tubing forsecuring 
said assembly to said wall of said tubing in'response to 
movement of said second deformable packing means 
relative to said body member. ‘ 

7. A tubing tool supporting assembly insertable in a 
length'of tubing, said assembly comprising a body mem 
her, a mandrel member telescopically mounted on said 
body member with at least an exterior portion of one of 
said members about an interior portion of the other of 
said members, a ?rst of'said members having a port in 
the side thereof, means releasably securing said mandrel 
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member __to said body member in a port-closing position, 
?rst deformable packing means expandable on the appli_‘_ 
cation of an upwardly directed pressure ?xed to the said 
exterior portion of’ saidvone ofsaid members, latching 
means mounted on said exterior portion of, said onejof 
said members‘ below said port, second deformable packs 
ing means‘expandable on the application of a downward-j 
1y directed pressure movably mounted on the said ‘ex; 
terior portion of said one of said members, and means 
carried-by said second deformable packing means and 
engageable with'said latching means for forcing said 
latching means into engagement with said , tubing on 
movement of said second deformable packing means 
relative to said exterior portion of said one member. 
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