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This inventionrelates to devices for low 
ering tubing in oil wells which are bem 
flowed by the well known gas lift metho ,` 
and constitutes an improvement over the 
structures shown in our co-pendin appli 
cations Serial No. 480,327 of S. H. rinnell, 
and Serial No. 480,328 of Grinnell and Rubel, 
both filed September 8, 1930, which have 
eventuated respectively into Patent No. 1, 
852,716 and 1,852,717, granted April 5, 1932. 
In general the purpose of the invention is 

to produce a method and a structure where 
by tubing‘may be lowered in a gas lift well 

‘ during and simultaneously with either a con 
tinuous or intermittent introduction of the 
high pressure gas which is being employed to 
flow the well. .Such operation ̀ of ̀ lowering 
tubing in conjunction with gas injection is 
required in order to insure against losing the 
well, that is against a total or material loss of 
)the natural il‘ow of oil from the oil producing 
formation into the bottom of the well, which 
loss sometimes happens when circulation of 
'âas is interrupted for “a period of time suf 

. cient to lower the tubing. 
The specific object of the invention is to 

provide a method and structure such that the 
tubing lowering operations may be carried 
on with a minimum of manipulative pro 
cedure, and such that a minimum of parts 
will be required as permanent equipment at. 
the top of each well. According to the pres 
.ent disclosures only a comparatively simple 
casing head structure and valve therefor are 
required permanently, all other operative 
parts being in the form of an attachable and 
removable unit that may be transported for 

'use in> various locations as re 
quired. l 

The common gas lift procedure for the re' 
covery of oil from deep wells consists in the 
introduction of high pressure gas into the 
well either through the casing or through a 
central flow tube within the casing in such 
fashion that the gas in its passage around the 
lower end of the tubing, picks up 'the oil, 
atomizes it and carries it to the surface. 
When first placing a well on gas lift the oil 
initially stands much higher in .the well than 
is desired for subsequent ilow, and often the 

resultant head is so‘ great that the available ‘ 
gas pressure is not suílicient'to overcome the 
head and discharge the oil bod if the tubing 
be Vinitially lowered to the esired depth. 
Also, it often happens that, after a given 
period of gas lift, it becomes necessary or 
desirable to lower the tubing farther into the 
well to such a depth that the avail-able gas 
pressure will not overcome the resultant head. 
The most desirable method and means for 
lowering tubing under these conditions has 
been found to be that which rmits the in 
troduction of gas either continuously or in 
termittently during tubing lowering opera 
tions so that gas lift ma be lmaintained and 
the oil head may be disc arged substantially 
as fast as the tubing is lowered. 

, The present invention, as above indicated, 
resides in means for conducting -tubing low 
ering with a minimum of operations, and in 
means comprising a minimum of parts, vpar 
ticularly of those parts which are perma 
nently attached to each well. The equip 
ment employed comprises parts attached to 
the well casing as permanent equipment, and 
a manifold attachable thereto for tubing low' 
ering operations and removable therefrom 
after the tubing lias been lowered. In a pre 
ferred form the'parts attached to the well 
casing as permanent equipment'include onl 
a special casing head for Vreceiving a lan  
ing packer, a removable landing mandrel sup 
porting said tubing on the packer, and .a 
gate valve or the like mounted upon and clos 
ing the casing head. The usual gas supply 
connection ̀is attached to the head above the 
packer and an oil discharge connection is at 
tached to the head below the packer. In this 
preferred form the removable manifold com 
prises au assembly of three vertically aligned 
valves, of which the upper and lower valves 
are in the form of rams adapted to be closed 
about and pack or seal a length of tubing be 
ing passed through the assembly, the middle ~ 
valve being a gate valve or the like adapted 
to completely cut off the íiow of fluid when 
tubing or other passing parts have been re 
moved from its path. >The rams are adapted 
lto be opened wide enough to ass the land 
ing mandrel and its packer. e manifold 
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also comprises a hollow lowering stem adapt 
ed to be attached to tubing lengths to be 
assed throu h the valve assembly as here# 

lnafter descri d, said manifold further com 
prising> means for supplying gas either to the 
top of the hollow stem or dlrectly to the side 
of the assembly at a point between the lower 
ram and the gate valve above it, or to both 

~ said stem and said point. This gas supply 
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means is re uired because the normal gas sup 
ply connection to the special casing head must 
be closed upon removal of the packer from. 
the casing head in preparation for lowering 
tubing. A gas conduit in the form of a 
valved hose connection is conveniently em 
ployed to supply gas to the stem and a valved 
pipe supplies gas directly to the side of the 
assembly. These conduits, by proper manipu 
lation of their valves, are made to supply 
«as to the flow tube either continuously or 
intermittently as desired. 
In order to avoid the repeated manipula-V 

tion of gas valves, a modified form of struc 
ture employs a single gas connection to the 
valve assembly just above the lower ram, in 
conjunction with a closed or solid lowering 
stem having a gas Toy-passing duct at its low 
er extremity for passing gas from the in 
terior of the assembly to tubing attached to 
the stem, and a' special inflatable packer (or 
other appropriate valve which might be an 
other ram) is positioned just below said lower 

- ram capable of passing tubing couplings and 
packers without material passage ofgas. In 
_this form the. pipe section connecting the up 
per ram with the intermedi-ate gate valve 
must be long enough to accommodate an en 
tire length of tubing and also the lower por 
tion ofthe lowering stem containing the gas° 
passing duct. 
The invention therefore may be stated as 

including the combination of a casing head 
and valve arrangement constituting perma 
nent equipment on the casing, and a remov 
able manifold comprising an assembly of 
valves adapted to pass tubing through >said 
casing head without loss of pressure, a lower 
ing stem to cooperate with said assembly in 
passing tubing, and means to supply gas to 
said stem or to said assembly directly, or to 
both. „The invention also resides in said re 
m'ovableassem‘bly which comprises the up 
per and lower ram and intermediate gate 
valve connected as a unit and a single gas 
connection leading to the assembly and co 

, operating with a suitable by-pass connection _ 
for continuously supplying gas during both 
lowering and intermediate periods. The in 
vention further includes the removable valve 
_assembly comprising the upper and lower 
rams and intermediate gate valve, a single‘gas 
connection which leads directly to said as 

y sembly, and a closed lowering stem adapted 
to be passed into said assembly for the lower 
ing of tubing and having a lgas by-passing 

1,910,762 
duct at its lower end to pass gas from the 
assembl through said duc-t into tubing to 
which t e stem is attached. The invention 
also resides in the method of operating the 
equipment and its variousv valves for the pur 
pose of lowering tubing ‘while maintaining 
gas lift. 
In the accompanying drawings wherein 

certain embodiments of the invention are dis 
closed for the purpose oi illustration, 

Fig. l is a sectional elevation indicating 
'the complete apparatus required both for 
flowing the well normally and tor lowering 
tubing during íiow, the break above the low 
er gate valve indicating the dividing line be 
tween the permanent and temporary equip 
ment; _ 

Fig. 2 is a cross section taken approximate 
ly on the line 2-_2 of Fig. l; 

Figs. 3 to 8 indicate successive operations, 
Figs. 7 and 8 also showing slight modificaN 
tions of gas supplying connections; oi these 
figures; 

Fig. 8 is a vertical sectional elevation show 
ing more or less diagraminatically one oi the 
steps in removing the landing packer and 
landing mandrel while maintaining gas cir~ 
culation through the lowering stein and pre~ 
paratory to introduction 01E additional lengths 
of tubing, the normal gas supply conduit 
having been closed, the upper packing rain 
being closed about the lowering stem to pre 
vent loss of gas, and the suspended string of 
tubing being landed on the lower packing 
ram; 

Fig. 4 is a similar view showin the land 
ing mandrel and its packing disconnected 
from the string of tubing and in an elevated 
position above the intermediate gate valve 
which has been closed to retain the gas pres 
sure (now being applied to the tubing by a 
lateral connection) and to permit the removal 
of the landing mandrel and its packer through 
the upper ram; 

Fig. 5 is a similar view showing anew sec 
tion of tubing attached to the lowering stem 
and in position about to be threaded into the 
tubing suspended on the lower ram, the up 
per ram being closed; the upper gas control 
valve will be opened to introduce gas through 
the lowering stem following the attachment 
of the latter to the suspended tubing, and 
the lower gas control Avalve will be closed bc 
Íore opening the lower ram in order to pre 
vent introduction of high pressure gas into 
the annular oil chamber below the ram; 

Fig.I 6 illustrates the position of the valves 
while lowering a collar or coupling through 
the lower ram and slipping the new tubing 
section through the upper ram, the lower gas 
control valve being now closed to prevent 
the passage of gas into the annular oil cham 
ber below the ram; ~ 

Fig. 7 discloses both a succeeding position 
`ill which the lower ram is closed and the up 
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per ram is opened to permit the coupling at 
the upper end of the section being lowered 
to enter'the assembly; this figure also dis 
closing the use ofy a gas connection to the 

, v 5 lowering stem only, whereby gas will be sup-> 
plied to the well intermittently and only dur 
mg those periods when the stem and tubing 
len h being introduced are inthe position 
of i 5 or are attached to the tubing string 

Fig. 8 shows a further modification in 
which a solid or closed lowering stem is em 
ployed and a single gas connection is em 
ployed during lowering operations, which. 
connection leads to the upper side of the 
lower ram and is adapted for supplying gas 
t0 the depending string of tubing only dur- , 
ing those intervals when the tubing is land 
ed on the lower ram and the intermediate 
gate valve is closed; 

Fig. 9'discloses a still further modification 
employing a single connection and a by-pass 
ing expedient'for supplying gas continuously 
during tubing lowering operations, >the by 
pass being shown as a gas duct in the lower 
end of a solid or closed lowering stem; 

Fig. 9A is a vertical sectional detail of a 
` special inflatable packer used in the construc 
tion of Fig. 9 below the lower ram and above 
the permanent gate valve, this figure indicat 
ing the form which the packer takes in pass 
ing tubing and the solid landing packer; 

Fig. 9B shows a detail of a modified form 
of lowering stem for the structure of Fig. 9; 

Fig. 10 is a view indicating‘the lowering 
operation after attachment of a new tubing _ 
length and thelowering stem of Fig. 9 to 
the suspended tubing; and 

Fig. 11 is a vertical sectional detail of the 
inflatable packer construction. . 
Referring to the form of Figs. 1 to 6, the 

entire physlcal structure required for opera 
tion is shown in detail in Fig. 1 wherein that 
portion which isrequired on the well as a 
permanent fixture employed in conjunction 

, with .normal gas lift is shown as mounted 
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upon the well casing 14, and that portion 
which is attachable for the purpose of _con 
ducting tubing lowering operations, and is 
removable thereafter is shown as elevated 
somewhat above the permanent portions. 
The removable tubing lowering assembly 
comprises a lower massive valve A of the 
ram type and a similar upper valve B, ram 
A being connected by means of a short nipple 
11 to a gate Valve C which in turn is con 
nected by means of an elongated nipple or 
_section of pipe 12 Íwith the upper ram B. 
These parts are shown as mounted upon a 
suitable support S in position ready to be 
lowered for attachment to the permanent fix 
tures on the well, the lower side of the ram 
A being provided with a connecting nipple 
13 for purposes of such connection. 
The permanent structure comprises a gate 

3 

valve D flanged or internally threaded on its 
upper side to receive the nipple 13, and 
mounted at its lower side upon the upper end 
of a special casing head 15 in turn mounted 
upon the casing 14 in any suitable lmanner 
such as by the coupling 14’ shown. The head 

‘ 15 is internally provided with a seat for a 
landing packer P which supports the head of> 
a landing mandrel M whose lower end pro 
jects through the packer P and is threaded 
into the<couplin 16’ on the upper end of 
the suspended 
within the well. ` Below the packer a con 
nection 18 is provided on the head 15 for the 
discharge of the oil being produced by gas 
lift, and above the packer P a gas supply 
_line 20 is connected to the head 15 for nor 
mally supplying gas tollow the oil. The line 
20 receives its gas supply by way of a control 
valve 21 from a gas mam 22. The gas main 
22 is provided with a permanently mounted 
lateral connection 23 controlled by a nor 
mally closed valve 24. A 
` When the valve assembly A, B, C is lowered 
for connection of the nipple 13 to the gate 
valve D, the ,gas connection 23 is connected 
through the medium of flanges or other suit 
able joint to a gas connection 25 having two 
branches 26 and 29 whereby gas may be dis 
tributed directly to the assembly by way _of 
a gas conduit 26 leading to the upper flange 
of the ram A and controlled by valve 27, and 
whereby gas may be supplied directly'to a 
hollow lowering stem »28 by way of hose con 
nection 29 controlled by valve 30, said hose 
29 leading to a swivel 31 which is supported 
from the derrick top as by means of a bail 
32 and _in turn supports said stem 28. 
The hollow lowering stem 28, which is con 

veniently a length of ordinary tubing such, 
as the flow tubing 16, is adapted to be passed 
downward through the valve assembly, A, B, 
C and to be threaded‘into the head of the 
mandrel M and also into couplings 16" of flow 
tubing 16 or of lengths of tubing 16a to be" 
subsequently lowered into the well. The 
rams A and B are provided with heavy jaws 
V35 which are recessed at their inner ends to 
engage the stem 28 and tubing lengths 16a, ^ 
and are provided at said ends with packing 
material 36 in order to complete a seal about 
said stem and tubing lengths. These jaws 
35 are reciprocable in horizontal guides 
through the medium of hand wheels 37 as 
shown, or hydraulically or otherwise. The 
construction of these rams is> well known. As 
hereinafter described the lowering 'stem is 
passed to‘and froml the assembly A, B, C and , 
slid through the rams and B in raising and 
lowering tubing lengths, and the gas control 
valves are variously manipulated according 
to the requirements of the various operations, 
the gas being continuously introduced into 
the well although being supplied by way of 
valves 27 and 30 alternately. y ,j ' 

ow tubing 16 de ending j 
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In the form of Fig. 'i'> the lateral gas con» 
nection 26 and its valve 27 are omitted and 
only the hose connection 29 is employed. 
As a consequence the connection 25 and valve 
30 may also be omitted. In the form of Fig. 
8 the hose connection to the stem 28 is omitted 
and only the lateral connection -26 is em 
ployed thereby permitting the use of valve 
24 only asa control for this connection. In 
this instance the lowering stem 28’ is either> 
closed or solid. By means of these modi?ca 
tions gas is introduced only intermittently 
at certain intervals. 
In the Íorm of Figs. 9 to 11 only the single 

" gas connection 26 to the upper Ílange of the 
ram A is employed, but certain modifications 
are used which permit continuous introduc 
tion of gas to the flow tube 16. These mod 
iiications as shown consist in a special con 
necting nipple and packer E which replaces 
the connecting nipple~13 and contains an in» 
Ílatable packing element F adapted to pass 
tubing 16', tubing couplings 16', mandrel M 
and the solid landing packer P. Actuation 
oi the inflatable fiexible element F (which 
may he of rubber or the like) is automatically 
accomplished by the entrance of gas under 
pressure into the interior of the element F 
through a port or series of ports 40 on the 
upper side oi said iníiatable element F. “ In 
order that the gas pressure which is supplied 
by connection 26 to the interior of the assem 
bly may be passed to the suspended tubing 
16 when the lowering stem or a new tubing 
section 16a is attached to the suspended tub 
ing 16, the lowering stem 28a is made either 
closed or solid and its lower end is provided 
with a gas~conducting or luy-passing duct 41 
which provides at one end a port 42 opening 
through the side of the stem into the assem 
bly and at the other end a port or discharge 
communicating with the interior of the tub 
ing to which the stem is connected. Thus 
gas will ñow from the interior of the assem 
bly through said duct 41 into tubing suspend 
ed from the stem. y 
However it is necessary that the pipe sec 

tion 12a which joins the valves B and C be 
long enough to house both a tubing length 16 
and the lower portion of the lowering stem 
28a containing the duct 41. i The duct 41 pref 
erably is made as short las possible as in 
dicated in Fig. 9 so that the length ofsec 
tion 12a may be reduced to a minimum. The 
reason for having section 12a of the indicated 
length is to avoid exposing the ort 42 above 
the ram B at anytime when t e gate valve 
C is open. Otherwise gas would be lost 
through an attached tubing length 16 b way 
of said duct 41 and port 42. In or er to 
use stem 28a for removing the landing man 
drel M and its packer P without permitting 
port 42 to pass below the inflatable packer F 
into the oil discharge column, as more fully 
described hereinafter, itjis necessary to ín 

>vent future loss of gas. 
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terpose a short extension 286 in the form A 
of a short length of tubing as shown in Fig. 
9. However a- special stem 280 such as shown 
in Fig. 9B may be temporarily substituted, 
this stem having its duct 41a sufficiently long 
that port 42 will be disposed above element 
F when engaged with mandrel M while still 
landed in head 15 on packer P; in this case 
the short stem extension 285 is not required. 

The operations required for lowering tub 
ing with the form of Figs. 1 to 6 are as Íole. 
lows, the discharge of`oil taking place con 
tinuously through the discharge line 18 at _all 
times. ’ 

With the permanent structure of the well 
in the position shown in Fig. 1 (that is with 
gate Valve D closed, the tub-ing being sus 
pended on the packer P by means of landing 
mandrel M, gas valve 21 being open and valve 
24 closed), the assembly A., B, C is lowered 
into position and connected with valve D by 
threading the nipple 13 thereinto. Gas con 
nection 25 is then attached to the connection 
23 and the connection 26 is put in position. 
With the hose 29 connected to the lowering 
stem 28, and with the valves A, B, C open, 
said stem 28 is run into the assembly A, B, C 
and the ram B is closed about stem 28 to pre 

Gate valve D is then 
opened, valves 24 and 30 are opened to supply 
gas to the hose 29 and stem 28, valve 27 is 
closed to cut oil gas through connection 26, 
and valve 21 is closed to prevent supply of 
gas to the normal iiowingconnection 20, said 
valve 21 remaining closed throughout-all sub 
sequent tubing lowering operations and valve 
24 remaining open during all such operations. 
The well is now being iiowed by gas passing 
through valves 24. andl 30 and through hose y 
29 and lowering stem 28. 
The next step is to force stem 28 down 

through the ram B into engagement with the 
head of mandrel M and to thread the lower 
end of the stem thereinto‘. Thereupon the 
stem is elevated through the medium of the 
bail 32 to lift the landing mandrel M, its land 
ing packer P and the suspended tubing 16 
upward to bring the mandrel and packer 
above the lower ram A, which is then closed 
about the tubing 16. _ 
The parts are now in the position shown in 

Fig. 3. The uppermost coupling 16’ on the 
tubing 16 is then allowed to settle upon the 
jaws of the lower ram A and the lowering 
stem 28 is rotated` by a wrench to cause the 
mandrel M to break joint with the coupling 
16’ now landed on ram A. To insure that 
the joint between mandrel M and coupling 
16' will break,v rather than the joint between 
stem 28 and the mandrel head, a tapered 
thread or mutilated thread in the mandrel 
_head or other expedient will be employed 
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whichìwill insure a sulllciently tighter joint 
in said mandrel head. _ 
Having broken said joint the stem 28 1s 

elevated to raise theA mandrel M .and its 
packer P above the gate valve C into the con 
necting section 12, as in Fig. 4, whereupon 
gas valve 27 is opened in order to feed gas 
into the upper end'of the tubing 16by way 
of the connection 26. Vavle 30 is then closed 
and gate valve C is closed to cut ofi` escape of 
gas and the upper ram B is opened wide ` 
enough to permit withdrawal of the packer. 
P, said packer and mandrel M then being 
detached from the stem 28. I 
The next operation which is illustrated in 

Fig. 5 is to attach a new length of tubing 16a 
to the lowering stem 28 and insert this‘tubing 
length through. the open jaws of ram B, 
which are then closed about the tubing. Gate 
valve C is next opened so that the end of the 
tubing len th 16a may be moved into position 
for threa ing into the `coupling 16’ on the 
tubing landed on the jaws of ram A. 
The next step, as indicated in Fig. 6 is to 

open valve 30 to supply gas to vstern 28 and 
tubing length 16a by way of hose 29. Valve 
27 is then closed to cut oil gas directly to the 
assembly, and tubing length 16a is threaded 
into the suspended coupling 16’. ' The jaws 
of the ram A are then opened and the sus 
pendcd tubing is allowed to descend into the 
well by reason of its own Weight until the 
coupling at the upper end of the new length 
16a reaches the jaws of the ram B. There 
upon ram A is closed and ram B is opened, as 
in Fig. 7, and the lowering is continued until 
the coupling at the upper end of the new 
length is landed on ram A. Thereupon ram 

- B is closed to retain gas pressure about to be 
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released into the assembly, lowering stem 28 
is unscrewed from the landed coupling, gas 
valve 27 is opened, gas valve 30 is closed,- the 
stem is raised above the gate valve C >which 
also is then closed, and ram B is opened. 
The parts are now in the positions as in 

dicated in both Figs. 4 and 8, and stem_ 28 
is ready for the attachment of a new tubing 
length which will be lowered by a repetitlon 
of the above described operations. It is to 
be noted that tubing ma be raised` from a 
Well and removed section y section with con 
tinuation of gas introduction, by substanti 
ally the same procedure followed in removing 
`the mandrel and its packer, that is b a re 
versal of the procedure for loweringt e tub 
1n . 

The constructions of Figs. 7 and 8 are em 
ployed in those cases where it is suflicient to 
introduce gas'only intermittently during cer 
tain operations. Accordin to Fi . 7 gas will 
be introduced only throug the ose 29 and 
lowering stem 28, and according to Fig.'8 
gas will be introduced only through the lat 
eral connection 26> leading to Ithe upper side 
of the ram A. In these instances the man 

drel M and its packer P are removed as in the 
other form except that as soon as the mandrel 
and packer are raised above the gate valve C ' 
and the latter is closed the ‘gas is out oil' from 
the well and gas introduction will n_ot be 
resumed until gate valve C is again opened. 
Meanwhile it is necessary to close the ‘valve 
24 to cut oil' gas from the hose 29 and low 
ering stem 28 while the ram B is opened and 
the landing mandrel and the packer are be 
mg) detached and a new length of tubing 16a 
is eing attached and returned throu h ram 
B. In the case of Fig. 8 gas is supp ied by 
way of valve 24 and lateral connection 26 
to the top of tubing 16 during all times when 
the coupling 16’ is landed on the jaws of 
the ram A and the lowering stem 28’ is at 
the same time unattached to said coupling 16’. 
Thus, ram B having been closed about said 
stem 28’ and gatevalve C having been opened 
gas will contlnue to l‘low into the top o tub 
ing 16 until said stem has been threaded into 
the landed coupling 16', whereupon gas flow 
into t-he tubing automatically is cut oii'. 
Thereupon as valve 24 is closed in >order that 
no gas may e fed into the casing to interrupt 
the oil flow from line 18 after the jaws of ram 
A are opened. VThe lowering stem 28’ must  
necessarily be closed in order to prevent loss 
of pressure therethrough; it may be solid. 
In the form of Figs. _9 and 10 provision is 

made for the continuous introduction of gas‘ 
to the tubing 16 by wa of a single gas line 
and for this purpose t e lateral gas connec 
tion 26 alone is used, the valve 24 being con 
tinuously open and gas continuously passing 
through connection 26 after the removable 
lowering equipmenthas been attached and 
the valve 21 has been closed. Here the low 
ering equipment is attached to the perma 
nent gate valve D through the medium of 
the special nipple E containing the inflatable 
yieldln packing element F. Assuming that 
the' tubing 16 is still landed on the solid pack 
er P through the medium of the mandrel M, 
and that gas is still flowing through line 20 
and valve 21, as in Fig. 1, (valve 24 not yet 
having been opened), the closed lowerin 
stem 28m having its extension 286 attached 
is passed into the assembly, ram B is closed 
thereabout and said stem is readily- forced 
downward through the open jaws ofram A 
and through the inflatable packer F into at 
tachment with the mandrel. The valve 24 
is next opened to pass gas tothe assembly 
by way of a connection 26, and the valve 21 
is closed to remain closed during all subse 
quent operations incidental to tubing lower 
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ing. The stem 28a is then elevated to lift ' 
>the packer M out of its Aseat whereupon the 
excess pressure above the infiatable element 
F enterirliìg through the orts 40 causes the 
element to be immediately inflated and 
sealed against the extension 286 and the 
packer P. The function of extension 286- is 
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to maintain port 42 above inflatable packer 
element F, so that, when landing packer M 1s 
lifted-cti’ its seat, pressures below packer F 
and within and without suspended tubing 

15' 16 cannot equalize through port 42 and sto 
oil flow up through ,casing 14 and out throug 
discharge line 18, as wouldl happen if port 
42 were osition'ed below pac er F when 
packer 'is lifted. As indicated in Fig. 9 

m withdrawal is continued until the coupling 
16’ on the upper end of the tubing 16 is in 
position to be landed uponthe jaws of ram 
A. During this raising‘operation gas sup 
plied through the connection 26 to the as 
sembly will have been entering the tubing 16 
through the passage 41 and port 42 inthe 
lower end of the stem 28a, and will continue 
to enter by that route until mandrel M is 
disconnected, whereupon the gas will pass 

2° directly into the top of the tubing and will 
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continue so to pass until a> new tubin 
length 16a has been introduced and attache 
to the coupling 16’. Exactly the same pro 
cedure is followed in removing mandrel M 
and packer y1:’ when the stem 280 of Fig. 9B, 
is used in place of stem 28œ~and extension 
285. In that case the long duct 41a, insures 
maintenance of port 42 above inflatable ele 
ment F. When the mandrel M and packer 
P have been removed from the well, stem 28a 
is substituted and tubing lowering proceeds. 
The various _operations of removing the 
mandrel and its packer and introducing new 

, 35» tubing lengths are identical with those of 
the -forms of Figs. 1 to 8, the gate valve C 
being closed after withdrawal of the stem 
and mandrel, and the ram B being opened 
and closed to receiveand seal a new tubing 
length 16a before gate valve C is again op 
ened. With this construction the connect 
>ing section 12a »between gate valve C and 
ram B is suñiciently long to completely 
house a> tubing >length 16a and the lower 
end of the stem 28a containing the passage 
41 so that when ram B has been closed and 
gate valve C has been opened there can be 
no escape of gas through the lowering stem. 
Fig. 9 indicates this relation also, except that 
a new tubing section 16a will have been sub 
stituted for extension 285 and mandrel-M 
in preparation for closing ram B and open 
ing gate' valve C. Fig. 10 shows a new sec 
tion 16a; attached to the previously landed 
coupling 16’ andthe lowering of the tubing . 
16 and coupling through ram A. At this 
time the gas enteringthrough connection 26 
is passing into the tubing 16a and 16 by way 
of the port 42 and passage 41_in the lower 
end of said stem 28a. As the cou ling 16' 
passes through the inflatable pac 'ng ele 
ment F the gas pressure above F, being in 
excess of the pressure of the 'discharging oil 
mixture below F, will maintain a seal about 
the tubing and _the coupling as the coupling 
passes downward therethrough. 
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With this construction no manipulation of 
the valve 24 or of any other gas valve is re 
quired during the entire tubing lowering op 
erations, and the attendants may devote their 
time exclusively to the manipulation of the 
rams A and B and the gate valve C and to 
the actual operations of lowering tubing and 
withdrawing the lowering stem. " 
In connection with all forms, when su? 

cient tubing has been lowered, the packer P 
and landing mandrel M will be returned by 
a reversal of the operations described for 
their removal. Also, it is obvious that tub 
mg may be removed from a well while main 
taining gas lift, by reversing the operations 
described for lowering. 

It is tobe understood that the disclosures 
made herein are merely illustrative and do 
not limit the invention inasmuch as many 
lmprovements may be made within the scope 
of the appended claims by those skilled in 
the art. ` ' 

For example any type of packing device 
whlch will permit the passage of the landing 
packer P and coupling 16’ without passage 
of material quantlties of high pressure gas 
may be employed as a substitute for the in 
ilatable packer F which has been shown. 
Thus another ram may be sustituted, this be 
ing spaced from ram A only far enou h to 
provide for receiving the mandrel and 

two rams. 
We claim: 
1. An apparatus for lowering tubing in a 

gas lift well'during as lift comprising a per 
manent unit adapte ̀ to be mounted upon the 
well casing, and a removable unit adapted 
to be mounted on the permanent unit the 
permanent unit comprising a casing head 
adapted to support and suspend How tubin 
and a valve mounted on the casing head an 
adapted to be closed in order to close the top 
ofthe casing against loss of oil and gas when 
tubing is removed from the valve and to be 
opened to pass the tubing, and the removable 
unit comprising an assembly of a plurality 
of valves adapted to paœ and pack tubing, 
a connection for supplying gas to the appara 
tus, and a tubing handling member adapted 
to be passed throu h the assembly into en 
gagement with tu ing suspended in line 
therewith. ` i 

2. A struct-ure according to claim 1 where 
in certain of the valves of the assembl are 
adapted to pack tubing extending t ere 
through and one of said valves is adapted to 
intercept flow of fluid when tubing is with 
drawn from itspath. Y 

3. A struct-ure according to claim 1 where 
in the removable valve assembly comprises a 
lower ram, an upper ram and an intermediate 
gate valve. __ - 

, 4. A structure according to claim 1 _where 
in the valve assemblyv comprises an upper 
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valve for packing tubing, a lower valve for:A 
sup orting and packing tubing and an inter 
me ia'te valve for cutting oil' gas between the 
packing valves.  i t 

5. A construction according'to claimv 1 
wherein the removable valve assembly com 

acking 
tubing and an intermediate valve or cut 
ting oiï gas between the tubing . packing 
valves, and the as connection, leads to the 

' side of the assem ly between the lower pack~ 
ing valve and the intermediate valve'. 

6. A-structure according to claim 1 where 
» in the valve assembly comprises an u per 
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and lower valve for packing tubin an an 
intermediate valve for cuttin o gas be 
tween the packing valves an wherein the 
gas connection supplies gas to the tubing th 
handling member. 

7. A device for moving tubing in a gas lift 
well comprising an assembly of aligned 
valves adapted to ass vtubing to and from 
the well and to pac the tubing, ‘a fluid con 
nection to said assembly for continuously 
passing fluid, and a stem adapted to engage 
the tubing to move the same, said stem hav 
ing a fluid yby-pass for by-passing fluid be 
tween the interior of the assembly and the 
tubing when the stem is connected with the 
tubing, the fluid passing directly between the 
top of the tubing andthe fluid connection 
when the stem is disconnected. v 

8. A structure according to claim 7 where 
in the by-pass is in the form of a duct in a 
lower portion of the stem leading from a 
port in the side of the stem to a port in the 
lower end of the stem. , 

9. An apparatus for .lowering tubing in a 
gas lift`wel-l during gas lift comprising an 
assembly including means for suspending 
and packing tubing, means for 'passing gas 
into said assembly above the suspending 
means, means below the point of suspension 
for packing the tubing, and a lowering stem 
for engaging tubing landed on said suspend 
ing means, said stem having by-passing 
means for conducting gas from the assembly 
into said tubing. . 

10. A structure according to. claim 9 
wherein said by-passing means is.in the form 
of a duct leading from the lower end of the 

À lowering stem to a port at the side of the low 
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ering' stem adapted to communicate with 
the interior of the assembly. _ 

11. A structure according to claim 9 
wherein the assembly comprises a lower ram 
for suspending and packing the tubing, an 
upper rain for passing and packing the tub 
ing and an intermediate valve for intercept 
ing gas.v ‘ _ 

 12. An apparatus for lowering tubing vin 
a gas lift well during gas lift comprising an 
assembly adapted to be mounted upon a well 
and including means for passing, packing 
and suspending tubing, a single gas connec 

, 7 

said packing tion leading to the assembly, 
continuously ‘ means including means for 

packing tub‘iliàg 
and means pted to be connected with 
tubing for by-passing gas into the tubing 
from within the assembly. 

below the gas connection, ' 

70 

13. An ap aratus for lowering tubing in ‘ 
a gas lift we l during gas lift comprising a 
removable assembly of valves adapted .to be 
mounted upon the well comprising lower 75 
means for packing and suspending tubing, 
an upper valve for packing tubing, a single 
gas connection leading to the assembly above 
the suspending means, and means adapted to 
be passed through said assembly into engage 
ment with the tubing and having a by~pass 
for passing gas into the tubing from within 

e assembly. ~ l 

14. apparatus according to claim l’13 
wherein the tubing-engaging means is in the 
.form of a lowering stem having a duct lead 
ing from its lower end to 
constituting the by-pass. 

15. _An apparatus ¿according to claim 13 
wherein the assembly includes a gas inter 
cepting valve disposed between the upper 
and lower packing valves, and the tubing 
engaging means is inthe form of a lowering 
stem having a duct leading from its lower 
end to a port at its side. 

16. A_n apparatus for lowering tubing in 
a gas liftwell during gas lift comprising 
an assembly adapted to be removably mount 
ed upon the well, a gas connection leading 
to thes’ide of said assembly, said assembly 
comprising means positioned below said gas 
connection’v and adapted to suspend and to 
continuously pack tubing during both sus 
pension and» travel of tubing and tubing cou 
pling, a tubing-packing valve at the top of 
said assembly,.a gas-intercepting valve be 
tween said top valve 4and the gas connection, 
and a lowering stem for engaging suspended 
tubing, .said ̀ stein having means for by-pass 
inghgas into the tubing when connected there> 
wi . - 

17. An apparatus according to claim 16 
>wherein the gas by-passing means is in the 
form of. a passage extending from the lower 
end of the lowering stem to a port in the 
side of said lowering stem at a point adapted 
to be maintained below the. tubing-packing 
valve when ‘the gas-intercepting valve is 
open. ~ ' 

18. A device for moving tubing in a gas 
lift well comprising an assembly of aligned 
_valves adapted to pass tubing to and from 
the well and to pack the tubing, a Huid con~ 
nection to said assembly for continuously 
passing the fluid, a stem adapted to engage 
the’tubing to move the same, and packing 
means for the tubing located below the fluid 
connection to the assembly and adapted to 
be actuated by a differential between the 
pressures at its opposite sides. 
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19. t n apparatus for lowering tubing in 
a gas lift well during gas lift comprising 
an assembly including means for suspend 
ing tubing, means for passing gas into the 
assembly. above the suspending means, pack 
ing means below the point of suspension and 
actuable into packing relation by the difier 
ential between pressures on the opposite sldes 
thereof, and a lowering stem for engaging 
tubing landed on the suspending _means and 
for moving the tubing through said packing 
means. _ 

20. A structure according to claim _19, 
wherein the lowering stem is provided with 
a by-pass for conducting gas from within the 
assembly into said tubing. _ _ _ 

21. An apparatus for lowering tubing in 
a gas lift well during gas lift comprising an 
assembly adapted to be mounted upon a well 
and including means for passing, packing and 
suspending tubing, a single gas connection 
leading to the assembly abovethe suspend 
ing means, packing means positioned below 
the suspending means adapted be actuated 
into packing relation bythe differential _of 
pressure between the pressures at the opposite 
sides of such packing means, and _ means 
adapted to be connected with the tubing for 
moving the same through the packer. 

22. A method for lowering tubing in a well 
flowing by the gas lift method, the well carry 
ing a casing head, a gas intercepting _valve to 
close the top thereof,- said tubing being sus 
pended in said head upon_a packer_ and gas 
being passed into the casing and into said 
tubing to liow the well, and an assembly of 
valves being mounted on said gas intercept 
ing valve and including means to suspend and 
pack the tubing, comprising the steps o_f open 
ing said gas intercepting valve, cnt_tin oiï 
gas to said casing head, passing a tubing ow 
ering stem into engagement with the landed 
tubing, lifting said tubing into said assembly, 
landing the tubing in said assembly, detach 
ing the packer and lowering-stem from said 
landed tubing, removing the packer and tub 
ing from said assembly, passing gas into_the 
tubing during certain ofthe above operations 
to iiow the well, attaching a new tubing 
length to said stem, introducing said length 
into said assembly and packing the same 
therein, attaching said length to the landed 
tubing, passing gas through said stem and 
length into said tubing, lowering theA tubing 
through said assembly, landing the new 
length in said assembly, detaching and with 
drawing the stem, and passing gas through 
the new tubing length during certain periods 
to flow the well.  

23. A method for lowering or raising tub 
ing in a gas lift well in which _tubing is sus» 
pended, comprising introducing or with 
drawing a tubing length through an aligned 
assembly of valves adapted to paœ and pack 
the tubing, attaching or removing said ti/ib 
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ing length to or from the suspended tubing, 
intermittently lowering or raising the tubing, 
continuously supplying gas under pressure 
to said assembly, passing the gas directly to 
the suspended tubing when said tubing length 
is disconnected, and by-passing said gas from 
the assembly to said tubing length when con 
nected with the suspended tubing, whereby 
gas is continuously supplied to the suspended 
tubing to maintain gas lift flow of the well. 

24. A method according to claim 23 where 
in the by-passed gas is passed from within 
the assembly into said tubing length. 

25.v A method for lowering tu in in a 
well flowing by the gas lift method, said well 
carr ing an assembly including means to sus 
pen and pack the tubing, comprising the 
steps of suspending the tubing in the assem 
bly, continuously introducing gas into the as 
sembly above the suspending means, passing 

from within the assembly into the tub 
ing, passing a new length of tubing through 
said assembly into engagement with the up 
per end of the suspended tubing, then by 
passing gas into the tubing by way of s_aid 
tubing length, suspending the tubing from 
said tubing length, unseating the tubing from 
the suspending means, packing said tubing 
below the suspendingl means, and lowering 
the tubing through said assembly without-loss 
of gas through the packing means and while 
flowing gas into the tubing through said tub-` 
ing length. 

' 26. A method according to claim 25 where-V 
in the by-passed gas is passed from within the 
assembly into said tubing length. 

27. _A method for lowering or raising tub 
ing in a well >flowing‘by the gas lift method, 
said well carrying an assembly including 
means to suspend and pack the tubin , com 
prising the steps of suspending the tu ing in 
the assembly, continuously supplying gas to 
the lower portion of the assembly above the 
suspending means, continuously packing> the 
tubing below the' point of gas introduction, 
introducing or withdrawing a length of tub 
ing, attaching or removing said length to or 
from the suspended tubing, passing gas from 
within the assembly into the top of the sus 
pended tubing when the tubing length is dis 
connected therefrom, by-passing gas through 
said tubing length into the tubing when the ‘ 
tubing length is attached to the suspended 
tubing, and lowering or raising the tubing 
through said assembly while flowing gas into 
the tubin through said tubing length and 
while pac ing the tubing below the point of 
introduction of gas to said assembly. 

28. A method for moving tubing in a well 
flowing by the gas lift method, said well 
carrying an assembly of valves including 
means to suspend and pack the tubing, com 
prising the steps of suspending the tubing 
in the assembl , continuously packing the 
tubing below t e point of suspension, con 
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tinuously supplying gas to the assembly 
above the sus ending means, attaching or 
detaching a tu ing length to or from the sus 
pended tubing, passing gas from the assem 

5 bly into the top of the tubing when the tub 
ing length is disconnected, and by-passing 
gas into the tubing by way of said tubing 
length when the tubing length is connected 
to the suspended tubing. . 

10 29. A method according to claim 28 where 
in the by-passed gas is passed from within 
the assembly to sald tubing len h. 
Signed at Los Angeles, in t e county of 

»Los Angeles and State of California, this 
15 26th day of February A. D. 1932. 

ALBERT C. RUBEL. 
SAMUEL HENRY GRINNELL. 
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