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My invention relates primarily to well testing 
means in which a packer mounted upon the drill 
stem or other pipe is lowered to the top of, or 
slightly, above the formation to be tested; the 
pipelupon which the packer is mounted extend 
ing below the packer and landing upon the bot 
tom of the well. Mechanism is provided to keep 
the well fluid from entering the pipe until the 
packer has been expanded against the adjacent 
formation, so as to prevent downward movement 
of well fluid from above the packer. The packer 
is expanded by the pressure of fluid contained 
within it, the fluid being driven to expand the 
packer by a piston actuated by the weight of 
the drill stem above the packer. The same move 
ment that expands the packer opens the drill 
stem below the packer to allow well fluid to en 
ter. This operatiqin, in effect, pumps the well 
dry down to the level of the packer. Whatever 
fluid the wel, now produces into the drill stem 
in a given time is a fair test of what it will pro 
duce if casing is set and the well completed. 
Lifting the drill stem off of bottom automati 
cally releases the packer and closes the liquid in 
let into the drill stem below the packer. The pro 
duction of the well enters the drill stem while 
it sets on botton and may be recovered, tested, 
and measured when the drill stem is withdrawn 
from the Well. 
No shoulder, or so-called rathcle, is required 

to set this packer. It may be set anywhere in 
the well bore. The position of the packer is de 
termined by the length of the anchor string of 
pipe below it, and all of the well formation be 
low the packer is on test while the packer is 
allowed to remain expanded. 
This new type of packer is pumped loose from 

the formation by the pressure cf the well liquid 
when the weight of the drill stem is lifted off 
of it, thus overcoming the great danger and gen 
eral difficulty of packers sticking fast so that 
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stem be rotated or pumped through as it is low 
ered. 
A bit of the usual fishtail type is ordinarily, 

but not necessarily, attached to the lower end 
of the anchor string to facilitate mixing the mud, 
lf, necessary to do so, while lowering the device 
into the Well. 
The drill stem may be pumped through, as 

well as rotated, while going into or coming out 
of the well. If pumped through, the drill stem 
may, of course, be withdrawn from the well to 
drain it before a clean production test can be 
recovered or a quantity of water may be pumped 
into the stem to clean it and then bailed or 
Swabbed out. 
The packer is caused to seal off and the de 

vice is opened to intake into the drill stem be-, 
low the packer by a slight clockwise turn of the 
pipe after the anchor string has landed on bot 
tom, the normal closed position being automati 
cally and instantly resumed when the drill stem 
is raised off of bottom. 
A clutch is provided proximately above the 

packer. This clutch is latched however so that 
the entire drill stern will rotate as a unit from 
the top to the bottom so that obstructions may 
be removed until the drill stem lands on bot 
tom, the latch then springs loose, and the pipe 
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they cannot be removed when tests in straight 
wall wells have been attempted. 
A latch is employed to hold the device in its 

fully extended position while shipping, handling, 
and running the assembly into the well in order 
to prevent accidental compression from end 
thrusts which would otherwise expel some of 
the flare chamber fluid that will be later ex 
plained. The latch also telegraphs to the op 
erator, so to speak, by producing an audible 
shock and noticeable vibration when it springs 
if the drill stem or tool encounters heavy mud, 
cavings, or other obstruction which might en 
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: bove the clutch is rotated a part of a turn to the 
right. This slight rotation frees a piston which 
may be forced downward by the weight of the 
drill stem above it and the device is in this man 
ner actuated. 
A downward movement of the pipe equal to 

the piston travel then takes place and fluid un 
der the piston is forced by the weight of the 
pipe into the packer, causing it to expand and 
seal of against the wall of the well. This set 
tling frees the clutch. The drill stem from the 
clutch upward may then be rotated as in drill 
ing, while the packer and all pipe below it re 
main stationary. 
When the packer expands, a flare chamber 

just above the packer automatically discharges 
a liquid of such color as to identify it from the 
well liquid. If the packer effects a complete 
seal-off against the formation, this liquid fare 
will remain trapped above the packer and be 
left in the well. If the packer allows any leak 
age of liquid downward past it, flare or tell tale 
liquid will be found in the fluid recovered. 
The device also provides for the employment 

of means for recording pressures, temperatures, 
danger withdrawal of the tool unless the drill 63 etc. obtaining in the well. 
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As an incidental use, the device may be also 

employed as a well cementing means. 
The main objects of this invention are to prO 

vide a formation testing device for wells which 
may also be used for cutting off leaks in the cas 
ing or unwanted production anywhere else in 
the well, which device has the following advan 
tageS * . . . 

JFirst-That it may be safely run into, and 
readily withdrawn from a drilled well for the 
purpose of recovering a measured Sample of the 
well's production from the horizon below where 
the packer on the device is set, whether the Well 
be cased or uncased, and which device may be 
also used to discover and locate leaks through 
the casing. 
Second-That it operates in a straight bore, 

and does not require that an offset or shoulder 
be provided by drilling a rat hole of reduced 
diameter into or through the formation to be 
tested. 
Third-That the pipe upon which the device is 

run may be rotated from top to bottom, includ 
ing the device itself, while it is being lowered 
into, or being withdrawn from the well, and 
which pipe and device may be pumped through 
during any or all such time. 
Fourth-That the pipe may be rotated above 

the device. When a production test is being inade, 
while the tool and anchor string remain station 
ay. • 

Fifth-That it affords means for advising the 
operator when mud or cavings which should be 
rotated through or pumped out have been en 
countered as the device is being lowered into op 
erating position. - 
Sixth-That, by the action of a piston which 

compounds the weight of the drill pipe, the pack 
er may beset with more force than the packers 
which employ the weight of the drill stem di 
rectly applied to expand then. 
Seventh-That, by wholly withdrawing the in 

ternal pressure employed to expand the packer 
when the pipe is raised, the packer is released 
and contracted by external pressure of the well 
fluid. 
Eighth-That the pipe may be set down on 

bottom one or more times with all its weight at 
will of the operator before the packer is ex 
panded. r 

Ninth-That it will show whether any of the 
fluid recovered in the test carine from above the 
???ker. 
Tenth-That pressure and temperature record 

ing instruments, and other instruments, if de 
sired, may be positioned in the device below the 
packer for the purpose of ascertaining the pres 
sure and temperature and variations thereof ob 
taining during the test in the formation being 
tested. : ( 

Eleventh-That casing leaks or other un 
Wanted production anywhere else in a well may 
be cemented off by employing the Sane device as 
the one used to locate and test the leaks or other 
production. 
Telfth-That, in addition to being efficient, 

sturdy, and durable; employing neither gears, 
shear pins, nor other complicated or fragile 
parts; it requires no left hand threads, no left 
hand rotation, nor the dropping of weights, bars, 
go-devils or the like to operate it. 
With the foregoing and other related objects 

in view, reference is now made to the drawings, 
in which: 
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2,301,190 
of the invention in a well bore, with portions of 
the device broken out, the expanded position of 
the packer being indicated by dotted lines. 

Fig. 2 is a longitudinal section of the upper 
portion of the device shown in Fig. i. 

Fig. 3 is a longitudinal Section of the lower 
portion of the device shown in Fig. 1. 

Fig. 4 is a transverse section on the line 4-4, 
FigS. 2 and 10. 

Fig. 5 is a transverse section on the lines 5-5, 
Fig. 2. - 

Fig. 6 is a transverse section on the line 6-6, 
Figs. 2, 10 and 11. 

Fig. 7 is a transverse section on the line 7-7, 
Fig. 2. 

Fig. 8 is a transverse section on the line 8-8, 
Fig. 3. 

Fig. 9 is a transverse section on the line 9-9., 
Fig. 3. 

Fig. 10 is a longitudinal section of the upper 
portion of the first modified form of the inven 
tion shown in Figs. 2 and 3. 

Fig. ii is a partial longitudinal section of the 
other portion of the device shown in Fig. 10. 

Fig. 12 is a transverse section on the line 
2-2, Fig. 10. 
Fig. 13 is a transverse section on the line 
3-3, Fig. 10. 
Fig. 14 is a transverse Section on the line 
4-4, Fig. 10. 
Fig. 15 is a longitudinal section of the second 

modified form of a portion of the invention 
shown in Figs, 2 and 10. 

Fig. 16 is a transverse, section on the line 
A 6-6, Fig. 15. 

Fig. 17 is a transverse section on the line 
Ai-ii, Fig. 16. 

Fig. 18 is a perspective view of the lug in 
Fig. 15. 

Fig. 19 is a perspective view partly in section 
of the parts shown in Figs. 15 and 18 assembled 
with a portion of the part shown in Fig. 18 broken 
a Way. o 

Fig. 20 is a perspective view in longitudinal sec 
tion of the part 79 in Fig. 10. 

Fig. 21 is a perspective view in longitudinal 
section of the part 80 in Fig. 10. 

Fig. 22 is a perspective view of a portion of th 
part 6A in Fig. 10. 

Fig. 23 is a perspective view in longitudinal 
Section of the base in Fig. 2. 

Fig. 24 is a perspective view in longitudinal 
section of the part 38 in Fig. 2. 

Fig. 25 is a perspective view of the clutch shell 
of Fig. 2. ? 

Fig. 26 is a perspective view in longitudinal 
Section through the lug coupling in Figs. 15 and 
9. 
The same reference characters are employed 

to refer to the same or duplicate parts through 
Out the Several views. 
In Fig. 1, the preferred form of the invention 

is shown inserted in a well bore with a fish tail 
bit resting on bottom of the well at b, the 

G 

packer 2 being positioned proximately above the 
formation to be tested c. The dotted lines 2a in 
dicate the packer expanded after the latch has 
been Sprung by the weight of the pipe 3, and the 
pipe rotated slightly to the right which move 
ments cause the piston 49-54 to act on a liquid 
confined in the annular space or reservoir e, 
which in turn expands the packer 2, as will be 
later explained. 

In the preferred form of the invention, illus Fig. 1 is a side elevation of the preferred form 6 trated in Figs. 2 and 3, the swaged externally . 

  



2,301,190 
and internally threaded nipple 5 is adapted to 
have threaded connection to coupling 4 of the 
drill pipe 3 (Fig. 1). This nipple is threadedly 
joined at its lower end to a nipple 6 having spe 
cial wrench slots 6a, and to the lower end of 
which nipple the clutch shell 7 is similarly 
joined. The nipple 8 is threaded into the lower 
end of shell 7. An external flanged portion 8a. 
at lower end of nipple 8 engages under the in 
ternally flanged portion Oa of the bearing hous 
ing nipple O. A thrust roller bearing constit 
ing of a top 46, base 47, and rollers 48 is housed 
within the nipple O, and held loosely against 
the flange 8a by a bearing support 9, having ex 
ternal threads engaging the nipple O extending 
above it and internal threads engaging the intake 
valve nipple extending below it. The piston 
f2, with peripheral grooves 2b, having threaded 
engagement with nipple if, has a valve cage 3 
screwed upon its lower end. Within this cage 
a valve 62, resting upon a valve support 63, is 
adapted to form sealing engagement upon valve 
seat 2a, against which it is normally resiliently 
held by spring 64; the compression force of this 
Spring being accomplished by stud 66 having 
threaded engagement through the base of nipple 
3 by means of which engagement the stud is 
adapted to raise or lower spring compression 
washer 65. 
Forning the outer shell of the device is the 

latch housing nipple 20 which is threadedly en 
gaged to the latch chamber cap T above it and 
to the clutch coupling 2 below it. The lower 
end of nipple 5 has a piston fit within the cap 
7. The externally upset nipple 22 screwed into 

coupling nipple 2 above it is threadedly joined 
to the connection member 23 below it, the latter 
being joined to the packer nipple 24 by threads 
and by a weld 23c while the lower end of the 
nipple 24 has the sleeve nipple 25 threadedly 
joined thereon. The inlet nipple 26, secured by 
threads to nipple 25, is in the same manner con 
nected to the gadget box housing the nipple 28 
by coupling 27. The coupling 29, into which the 
fish tail bit is screwed, completes the Outer 
shell. 
The packer should ordinarily be set immedi 

a tely above the formation to be tested. The 
length of the anchor string, which string con 
sists of all of the pipe between the packer and 
the bottom of the well, manifestly determines 
the elevation at which the packer will be set. 
The anchor string may be lengthened as may be 
required by placing additional pipe between nip 
ple 28 and coupling 29, Flg. 3. 
The packer 2, which may be of rubber or any 

other tough, durable, and expansible substance, 
is loosely fitted over packer nipple 24, having 
grooves 24a and passages 24b. Two steel rings 
2b may be cast into the rubber proximately op 
posite the inner ends of end shields 23a and 58, 
as shown. Shield 58, having internal grooves 
58a, is threaded upon nipple 25 so as to form a 
shield for the lower end of the packer, corre 
sponding to the shield 23a, having grooves 23b, 
which part houses the upper end of the packer. 
The tapered ends 2c of the packer may each be 
6'' to 8' long and the straight walled portion 
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diameter of the well bore in which the device is 
intended to be used, being all taken into proper 
account in designing the device, the packer will 
seal off before the maximum piston travel occurs, 
unless, of course, the well bore caves or is, for 
any other reason, unduly enlarged where the 
packer is set. If the packer should be set in 
Such an enlarged place, it may not seal off and 
must therefore be reset higher or lower, as the 
case may require. The amount of fluid that may 
be employed to expand the packer should, of 
course, in all forms of the invention, always be 
less than would rupture the packer if it should 
be subjected to maximum expansion. 
Such packers, are extremely strong, but the 

Compounded weight of the drill stem transmitted 
to the packer expanding fluid is also extremely 
great. Those skilled in the art will, however, 
experience no difficulty in constructing and em 
ploying the device within such limitations. The 
lock ring 60 and packing 59 provide a tight seal 
against possible escape of fluid under high pres 
sure from between the nipple 24 and the packer. 
The cup carrier sleeve 49 threaded upon nip 

ple supports the packer pump-out piston made 
up of the cup spacers 5 and 52 having grooves 
52a, cups 50, washer 53, and piston assembly 
clamp ring 54, the latter being threaded upon 
the lower end of sleeve 49. The cups and their 
Spacers have a close movable fit within the nip 
ple 22. Clamp 54 may be tightened when nec 
essary to urge the cups into closer engagement 
With the nipple 22, as is obvious. Manifestly 
any Suitable form of packing may be substituted 
for cups 50. 
The thrust bearing is made leakproof by pack 

ing 45, engaged by gland 44, pressed down by 
Spring 43, which is held under adjustable com 
pression by ring 42 threaded upon nipple 8. 
The clutch coupling nipple 2 locks the upper 

ball socket base 37 and lower ball socket base 38 
together between the internal shoulder 2a and 
the upper end of nipple 22. The upper base 37 
has longitudinal serrations forming external 
flutes 37c, which imbed within the inner wall of 
coupling nipple 2 as base 37 is pressed into the 
position shown, for the purpose of locking the 
parts 37 and 2 together so that the part 37 will 
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of the packer between the tapered ends may be 
10' to 18’ long. The effective area of the pis 
ton employed to expand the packer, and the 
travel thereof should ordinarily be such as will 
cause the maximum packer expansion to be 3 
to 5 inches. The diameter of the piston, its 
travel, the diameter of the packer, and the 
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not rotate within the nipple 2 f. Since the ball 
Sockets 3b and 38b, Figs. 23 and 24 house one 
half of each of the balls 39, and since the part 
3 into which one-half of each ball socket is 
formed is held from rotation within the nipple 
2 by flutes 37c, it is apparent that the part 38 
is also locked from such rotation by the balls. 
The other base 38 has an easy removable fit 

within the member 2 when nipples 2 and 22 
are disconnected. The clutch balls 39 being re 
ceived externally within sockets 3 Tb-38b and in 
ternally within the slots Tc, the slots and sockets 
each having a depth equal to approximately one 
half the diameter of the balls, it is apparent that 
the balls remain stationary except that each may 
rotate within its socket, leaving the clutch shell 

movable. The clutch shell T, having slots Tc 
shaped to form lower pockets Tg, sloping surfaces 
lf, upper pockets le, and downwardly inclined 
Surfaces h, to receive balls 39 to one-half of 
their diameter, has ribs 7d and 7k between and 
conforming to the slots. The ribs limit the 
movements of shell 7, while the balls remain en 
gaged within the slots. The upper end of each 
of these ribs is beveled to a knife edge, and one 
of them k is somewhat longer than the others 
which are of equal length. Above the slots ic, 
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the shell is machined down, as shown at b, 
so that the annular space i will receive the balls 
to one-half of their diameter. The upper end 
of this portion of reduced diameter is expanded 
to form the shoulderla. 
Latch balls 3 received within circular recesses 

Ta in the cap T and 9a in the latch housing 
nipple 20 are resiliently engaged between the ball 
rider ring 30 and ball floor ring 32 by the expan 
sive force of latch Spring 33 installed under con 
pression by means of latch Spring support 34, 
having threaded engagement upon nipple 6 by 
means of which threads...Support 34 controls the 
compression adjustment of the spring. Spring 
base 36 secured within nipple 20 by means of 
welds 36a Supports Spring 35, which spring in 
stalled under compression against support 34 
urges the latch to closed position and the entire 
device to its most elongated position. The re 
cesses 7a and f 9a should preferably be formed 
to fit the contour of the latch balls and should 
be- of a depth slightly less than one-half the di 
ameter of the balls. 

If the groove Ta-9a is as deep or deeper than 
one-half the diameter of the balls, the balls will 
impinge between the ring 30 and the lower edge 
of groove 9a, and thereby render the latch in 
operative. The latch balls may be s' to s' in 
diameter. If the balls are of s' diameter, 5/84' 
to ' depth of the groove fla-9a will be found 
satisfactory. The ring 30, which may be pressed 
upon the member 5, should be hardened; like 
Wise the balls, ring 32, and sleeve 9 should be 
hardened. The latch spring 33 may be compara 
tively short, 3' to 6' being a satisfactory length, 
because the latch balls cause only a very slight 
compression of this spring when the balls roll 
inward upon the upper surface of ring 32 when 
the latch springs. The return spring 35 may be 
9 feet long compressed to 7 feet installed. Both 
springs may be made of the same or different 
diameter wire and may be wound to the same or 
different pitches. The latch is held in the en 
gaged position, as shown in Fig. 2, by the expan 
sive force of spring 33, which urges the steeply in 
clined surface 32a against the balls, which are 
thereby inpinged upon the surface a. 
When the latch is sprung, the balls ride downs 

ward between the rings 30 and 32 and in doing so, 
engage inner surfaces of nipples f9 and 29, it 
will be noted that the upper surface of ring 32 
is of two angles. The steeper angle engages the 
balls while they are imbedded in the groove 
7a-9a, as stated, thus imparting great force 

to the engagement. When the balls are forced 
out of the groove as the latch springs, they en 
gage upon the more horizontal surface 32b, the 
angle of which is such as will return the balls 
into their groove a-9a, when the atch re 
turns, but at the same time will not urge the balls 
outward with enough force to score the inner 
wall of hipple 20. 
Assuming that the latch balls are in the groove 
la-9a to a maximum depth of slightly less 

than one-half the diameter of the balls, the latch 
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nipple 20 is forced upward, because the balls 39 
engaging the lowermost extremity g of slots 
lic do not permit such movement. It is appar 
ent that the purpose of spring 35 is to auto 
matically return the latch to engaging position 
and after being so returned, spring 34 and the 
above described adjustment determine the force 
With which the latch engages. 

Flare chamber sleeve 4, which is secured in 
place by lock ring 5 has a close sliding fit over 
latch chamber cap T. Ports f4a are closed by 
rubber band 6. The chamber d may be filled 
With a flare fluid, as will be explained in discus 
Sion of Operation. 
The instrumenti case or gadget box 68 is se 

cured within nipple 28 by welds 28a, as clearly 
appears in Figs. 8 and 9. The removable id 
67 is secured uy nuts 70 and stud 7 f, the latter 
being Secured to the inner wall of the gadget 
box by welds 7 a. The passages 28b are drilled 
through the weld to place the interior of the 
gadget. box in direct communication with the 
contents of the well bore. In drilling passages 
28b. it will be noticed that part of the weld 
28a is left surrounding the passage for the dual 
purpose of Securing the box to nipple 28 and of 
preventing leakage if pump pressure should be 
applied interior of nipple 28, thereby forcing 
fluid under such pressure through the fish tail 
bit, as will be explained. Gasket 69 is provided 
between lid 67 and the box for a similar purpose. 
Open Spaces h are provided for fluid passages. 
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may be adjusted to be sprung by the applica 
tion of less force by lessening the depth that. 
they are allowed to enter this groove. The ess 
they enter it, the easier they can be forced out 
of it. Such adjustment may be made by Screw 
ing the nipple 6 upward in coupling 2, lock 
ring 4 being used to secure the adjustment. In 
making such adjustment, it can be observed that 
the ring 30 is not also forced upward as the , 
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The annular spaces g within nipples 2D and 22 
may be filled with a lubricant through holes 
shown closed by plugs 55 and 56 for the latch and 
clutch assemblies and also to provide a lubri 
cated Surface for piston 49-54 in its return 
after the test. Slots 3ia, Fig. 6, and 38a, Fig. 2, 
in registration, openings 34a, the annular space 
between Spring base. 36 and nipple 6, and slots 
c, provide for free circulation of the lubricant. 
The annular space e within nipples 22 and 24 
contains a liquid supplied through holes closed 
by plugs 57. This liquid is forced downward by 
piston 49-54 to expand the packer 2, as will be later explained. 

In operation, the latch is sprung when the bit 
lands on bottom or the device encounters mud, 
cavings, or other obstruction with sufficient force 
to cause the weight of the drill pipe to impart 
Sufficient force to ring 30. Regardless of the 
nomenclature used in describing and referring to 
the several nipples and their connected parts 
forming the inner string of the device, the drill 
pipe or other pipe upon which the device will 
ordinarily be run into the well will be considered 
as extending to and including the intake nipple 
i in Figs. 2 and 3, and as extending to and in 
cluding the intake nipple 40 in the modified . 
forms illustrated in Figs. 10, 11, 15 and 19. 
When the latch springs, the clutch shell 7 is 

thrust downwardly so that the balls 39 are quick 
ly disengaged from their seats in pockets Tg and 
land after a short travel (1% to 2 inches) with 
forceful impact in the pockets Te. If the drill 
pipe be now picked up, the latch will again en 
gage, and pockets Tg will again receive balls 39. 
the Weight of the independently movable shell of 
the device aiding Spring 35 to accomplish the re 
engagement. After the latch is sprung, the 
clutch balls 39 support the weight of the drill 
pipe, the load being transmitted to the balls by 
roof of pockets le. If the drill pipe be now ro 
tated clockwise, imparting the same rotation to 
shell , the balls 39 will be caused to roll lpOn 
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the downwardly inclined surface Th, until slots 
7c arrive at the balls. 
The clutch shell then again moves down 

ward, transmitting this downward movement to 
the piston composed of cup carrier sleeve 49, 
threadedly engaged upon nipple ll, cup Spacers 
5, 52, washer 53, and piston assembly clamp 54. 
The annular space e below the piston 49-54 
and above the sleeve nipple 25 is filled with a liq 
uid such as white lead, glycerine, or heavy oil. 
This piston then forces this liquid through pas 
sages 24b, which passages communicate with 
the interior of the packer 2. The piston being 
forced downwardly by the weight of the drill 
stem, it is apparent that the packer will be ex 
panded against the well formation with great 
force, this expanded position being indicated at 
2a, Fig.1. The steel rings 2b moulded into the 
packer causes the expansion of the packer to 
take place between them, and thus prevents the 
tapered ends 2c from being forced out of their 
retaining shields or cups 23a-58. The internal 
grooves 23b-58a aid in preventing the packer 
from being forced out of the retaining shields 
because the greater the expanding force applied 
internally of the packer, the greater will be the 
force impinging the tapered ends of the packer 
upon the grooved inner surface of the retaining 
shields. The grooves 24a provide that the in 
terior wall of the packer will be deformed into 
them by the pressure of well fluid exterior of the 
packer as it is lowered into the well. This pres 
sure may be several thousand pounds to the 
square inch in wells of considerable depth. Such 
a force will prevent the packer from being dis 
torted by mud or cavings as it is being lowered 
into operating position. 
The cups 6 fitted within recesses provided for 

them in the sleeve 25 through which sleeve nip 
ple f has a close sliding fit, serve to securely 
confine the packer expansion liquid within the 
chamber e. The small grooves 25a will become 
filled with foreign matter which will tend to 
serve as piston rings if the cups 6 become worn. 
Upon inspection, whenever these grooves contain 
foreign matter, the cups should be replaced. 
When the fish tail has landed on bottom, the 

latch sprung, and the pipe has been rotated 
clockwise to cause downward movement of the 
piston 49-54, which expands the packer, as de 
scribed, the intake ports a will move downward 
and become uncovered below the sleeve 25. Well 
fluid from below the packer then enters the drill 
stem via inlet ports 26a, annular space f, and 
intake ports dia. The test is then on. The 
recording instruments in instrument box 68, hav 
ing communication with the well fluid below the 
packer through openings 28b, record the pres 
sure and temperature both before and during 
the test; many types and makes of such instrul 
ments being now available. The operator sees 
that his watch and the timing mechanism placed 
in the gadget box agree, and notes the time when 
the test begins and ends. Tests are usually made 
during a period of 15 to 45 minutes. The usual 
travel of piston 49-54 may be 16 to 24 inches, 
depending upon the effective area of the piston 
and the clearance between the packer 2 in its 
unexpanded position and the formation to be 
engaged by it when expanded. This travel is 
always enough to allow clutch shell T to settle 
far enough that ribs Tid will settle below the 
balis 39. The shell is therefore then free of 
all engagement with the balls which are the 
projected into the annular space T. If the drill 

S 
stem forces the piston 49-54 down the maximum 
travel thereof, the balls 9 will be engaged by 
the shoulder a while the drill stem is rotated. 
If the drill stem should not settle S0 far, the 
piston 49-54 then supports the weight of the 
drill stem upon the liquid in chamber e. The 
drill stem may, and generally should be, rotated 

O 

15 

20 

25 

30 

40 

60 

during the test. 
Such rotation is provided for as follows: After 

the latch has been sprung and the drill stem 
has been rotated clockwise to roll the balls out 
of pockets 7e into slots c, the shell settles 
and the portion of reduced diameter forming the 
annular space i is then opposite the balls. This 
movement frees shell from engagement with 
the balls and disengages the clutch coupling. 
The drill stem above the bearing 46-47-48 may 
then be rotated while that part of the drill stem 
below the bearing will remain stationary. 

It is apparent that the displacement of piston 
49-54 may be varied by increasing or decreas 
ing the diameter of the piston and correspond 
ingly increasing or decreasing the inside diam 
eter of the nipple 22, or by increasing or decreas 
ing the outside diameter of the nipple , so that 
greater or less force may be imparted to the 
liquid in chamber e, which expands the packer 
as the piston is forced downwardly. In order 
to maintain a constant volume of displacement, 
it is also apparent that the travel of the piston 
should be increased if the displacement of the 
piston is decreased, and vice versa. The weight 
of the drill stem may thus be compounded as 
may be desired to impart more or less force 
to the liquid employed to expand the packer as 
varying sizes, depths, and conditions of Wells 
may require, and, at all times provide the proper 
amount of liquid displacement to Sufficiently ex 
pand the packer. 
When the drill stem is lifted at conclusion of 

the test, spring 35, aided by the weight of the 
independently movable shell of the device, in 
stantly elongates the assembly to the position 
shown in Figs. 2 and 3. In this movement the 
clutch engages. There is no danger that, due 
to some slight error in construction, the upper 
ends of ribs d will impinge upon the balls 39 
by two ribs straddling the center of two balls 
or becoming impinged between two balls, because 
One of the ribs k is longer than the others. 
This longest rib acts as a pilot to positively guide 
the others into proper place so that no impinge 
ment of ribs upon balls is possible. The sloping 
surface if guides the balls 39 back into their 
normal position within pockets g of slots 7c. 
The annular space d is a flare chamber which 

may be filled With a tell tale fluid of a different 
color from the drilling fluid in the well above 
the packer, red lead or yellow paint being satis 
factory. This chamber is filled through ports 
4a and then closed by rubber band 6. Well 
pressure transmits through this rubber band to 
ports 7b, which communicate with packing 8. 
In this manner mud in the Well is excluded from 
the latch and clutch chamber g. When the pis 
ton 49-54 is forced downward and causes ex 
pansion of the packer, tha contents of the flare 
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chamber di are forced out into the Well bore 
through ports 4a and past rubber ring it. If 
the packer holds tight and allows no well fluid 
from above it to contaminate the test, there 
will be no flare chamber fluid in the drill stem 
when it is withdrawn after the test, but if the 
packer did leak, flare fluid will be found in the 

  



6 
drill steam. The device can thus be depended 
upon to tell the truth about the test. 
When the device is withdrawn from the well, 

in addition to learning the amount and physical 
properties of the production, it is also desirable 
to know the temperature at different levels as 
well as the temperature variations which ob 
tained in the tested formation during the test 
and also the pressures and variations in pres 
sures which obtained there then. If the oper 
ator checked his time with the timing mecha 
nism of the recording instruments, and kept a 
record of the time when the device Was at dif 
ferent levels going in and coming out of the Well, 
the above information should be found in the 
instrument case or gadget box, from which the 
instruments may be removed by unscrewing nip 
ple 28 from coupling 27 and unscrewing nuts 70 
to remove cover 6. 
Heavy mud, settlings, and cavings may some 

times be unexpectedly encountered while lower 
ing the device into the well. Such obstructions 
can sometimes be overcome by rotating the drill 
stem and bit. The pockets g engaging over 
the balls 39 hold the clutch engaged so that the 
entire drill stem may be rotated as a unit before 
the latch is sprung. If while rotating the oper 
ator should inadvertently allow the drill pipe 
to engage the mud with too much weight and 
thereby spring the latch and disengage the 

... clutch, a slight raising of the drill pipe will re 
engage both latch and clutch as has been ex 
plained. Rotation of the drill stem and bit may 
then be continued as before. Sometimes, how 
ever, bottom cannot be reached by merely ro 
tating the drill pipe; and in still other cases, 
casings will occasionally stick the drill pipe 
while coming out of the Well. If this happens 
going in, the drill pipe may be pumped through 
and the pipe withdrawn and drained before a 
test can be made or the drill pipe may be cleaned 
with a liquid such as clear water, which should 
then be bailed or Swabbed out. 
The device may be pumped through at any 

time by simply connecting the hose to the drill 
pipe and starting the pump. The path of the 
pump fluid is down through the drill pipe to 
valve 62, which will be unseated by the pump 
pressure; thence through slots 3a, past the 
gadget box through spaces h and out through 
openings fa in the fish tail. Attention is di 
rected to valve support 63, which has a free slid 
ing fit within cage 3. It will be noted that no 
pump fluid can pass the valve seat 2a or valve 
62 until yalive support 63 has been pushed down 
ward by the pump pressure until a portion of 
slots 3a have been uncovered. In this manner 
seat 2a and valve 62 are far apart before fluid 
passes between them. Thus the Wave seat and 
valve will be subjected to minimum abrasion by the 
fluid pumped through, which generally carries 
considerable abrasive matter, such as sand and 
stone cuttings. Piston 2, having a close sliding 
fit, within the nipple 26, prevents the pump fluid 
from discharging through ports 26d. and forces it 
to take path through the fish tail. Grooves 2b 
in piston 2 afford lodgement spaces for solids 
which when lodged there impede leakage and 
thereby prolong the life of the piston. 
While the latch assembly, consisting of parts 

33, 34, 3, 30, 32, and 4 ; the return mechanism, 
consisting of parts 35 and 36; the clutch parts, 
37, 38, 39, 42, 43, 44, 45, 46, andi 81; the pump 
through parts 3, 62, 63, 64, S5, 66, and 2 (a 
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substituted for part 2); the instrument box 

: parts 28, 6., 68, 69, 70, and ; and the flare 
chamber parts 4, 5, and 6, all add desirable 
features, any or all of them may be omitted from 
the construction and the device will still func 
tion as a well testing and cementing means. It 
will therefore be noted that the packer 2, piston 
49-54, and intake valve nipple having ports 
{ a, which are uncovered by the same drill stem 
movement that expands the packer, constitute 
the basic elements of the device, shown in Figs. 
2 and 3. - 

Illustrating the first modified form of the in 
vention shown in Figs. 10 and 11, piston coupling 
5A may be threadedly joined to drill stem 3 and 
installed to replace the preferred type shown in 
Fig. , it being understood that both devices are 
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plug closing the lower end of nipple being 75 

of the same construction from the lower end up 
to and including the packer, below which the 
construction shown in Fig. 3 Will be considered 
as forming the continuation of Fig. 11. The nip 
ple 2GA, having passages 20Aa closed by rubber 
band 6 let into the thickened Wall portion 20Ab, 
is threadedly joined to latch chamber cap f 7 
above it and to nipple 82 below it. The cap , 
having passages b, communicating with the re 
cess which contains packing 8, has a close mov 
able fit over the lower portion of the piston cou-. 
pling 5A. The nipple 82 is threadedly joined be 
tween nipples 20A and 72, the lower threads be 
ing secured by welds 72a. Cylinder nipple 73 is 
threadedly joined between nipples 72 and clutch 
coupling nipple 2, the latter having threaded 
connection to packer nipple 74. The packer 
shield 23a is secured upon the nipple 74 by the 
weld 4a. The opening normally closed by plug 
6 may be used to fill or drain the annular space 

e which contains the liquid employed to expand 
the packer. 
The upper clutch key nipple SA, having special 

Wrench slots 6a, clutch keys 6Aa with Wedge like 
upper ends 6 Ab, and lower end filange 6.Ac, is 
threadedly joined to the piston coupling 5A. The 
earing housing nipple OA having an internal 

circular shoulder Aa engaging over the exter 
nally flanged portoin 6Ac of the nipple 6A is 
threadedly joined to the thrust roller bearing 
support 9A. The lower clutch key nipple ff A 
having keys 6Aa with wedge like upper ends 
6A, similar to the keys upon the nipple 6A, has 
threaded connection between the bearing support 
9A and the clutch shell A. The intake valve nip 
ple 40 threadedly joined to the clutch shell TA has 
intake ports if a., see Fig. 3, at its lower end, and 
has the same parts in continuation as were shown 
for the intake valve nipple in Figs. 2 and 3. 
The latch shown in Fig. 10 is, in purpose and 

operation, the same as the latch shown in Fig. 
2. The spring 33 in Fig. 10 normally holds the 
device extended to its greatest length and also 
operates the latch, thus performing the func 
tions of both springs 33 and 35 in Fig. 2. The 
return spring base 36A having threaded connec 
tiom Within the nipple 2ÖA affords means for ad 
justing the compression of the latch spring. The 
force with which the latch engages depends upon 
the depth that the latch balls engage within 
the circular recess a-9a and the compression 
force inparted to the balls 3 by the ring 32 
which transmits the force of spring 33. Nipple 
20A may be screwed upwardly or downwardly 
upon nipple 82 to adjust the latch and may be 
Secured in proper position by lock ring 4, as 
was explained for the latch shown in Fig. 2. 
The irregular annular space g’ extending from 
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the lower end of member 5A to the piston 49A 
S4 is a combination lubrication and flare chamber 
which may be filled with a colored lubricant such 
as red or white lead, which may be placed in 
the chamber through the openings 20Aa. The 
rubber band 6 serves to confine this liquid until 
the latch springs and the piston, 49A-54 is thrust 
downwardly to expand the packer, as was ex 
plained for the device shown in Figs. 2 and 3. 
When this downward movement takes place, 
some of the fluid in chamber g' will be forced 
out through passages 20Aa, the rubber band 6 
yielding to permit such escape of the flare fluid. 
If the lower end of the member 5A, which is a 
piston within its mating cylinder T, were of the 
same diameter as the piston, 49A-54, no fluid 
would be forced out of the chamberg' when these 
pistons move, downward, but the lower piston is 
of smaller diameter than the upper one. The 
greater displacement of the piston member 5A 
on its downward stroke, therefore, forces some 
of the flare fluid out of the chamber g’ through 
openings 20Aa. 
On the return trip of the pistons, it is evident 

Lihat well fluid will intrude through or past the 
rubber band 6 to compensate for the aforemen 
tioned displacement. For that reason, a flare 
fluid heavier than the well liquid should be placed 
in the chamber g’ in order that the lighter well 
liquid coming into this chamber will remain on 
top where it can be readily removed when the 
device is withdrawn from the well, thus avoid 
ing the necessity of draining the entire cham 
ber g’. It will be noted that this flare chamber 
discharges only a short distance above the pack 
er, and that it is discharged by the same move 
ment and for the same purpose as was stated un 
der the discussion of Figs. 2 and 3. 
The split ring 8 engaging upon internal cir 

cular shoulder OAb supports the packing 45 
compressed by split gland TT, which is held yield 
ably against the packing by the force of Spring 
43 installed under compression by cap 78 thread 
edly engaged upon housing nipple OA. The in 
ternal slots T 8a, provide that the cap, before be 
ing engaged upon the member OA, will clear the 
keys 6Aa. The gland T and ring 8 are each 
cut transversely into halves, indicated by dotted 
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upper end of cylinder nipple 73. The shell has 
slight end clearance between the nipples 3 and 
82 and also slight side clearance within the nip 
ple 72. The upper clutch keys 6Aa have an easy 
sliding fit within the slots 9b and the lower 
clutch keys 6Aa have an easy sliding fit within 
the slots T 9b, These keys and slots are nor 
mally engaged as shown in Fig. 10, this being 
the engaged position of the clutch which 
prevents the drill pipe above the thrust bear 
ing from rotating independently of the nip 
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ple A and its connected parts below the bear 
ing. In operation, upper and lower sets of keys 
6A are thrilst downward for their full travel 
with their respective units 6A and í lA after the 
Jatch springs and the drill pipe is rotated clock 
wise and settles, as was explained in connection 
With Figs, 2 and 3. This movement results in 
expanding the packer sufficiently to place the 
keys entirely below the slots. The clutch is then 
disengaged, and the drill pipe above the thrust 
bearing may be rotated upon the bearing inde 
pendent of all other parts. The packer and en 
tire Outer Shell of the device from its lower ex 
tremity to and including the chamber cap T re 
main stationary while the drill pipe is rotated and 
the clutch is disengaged. 
The clutch being disengaged, if the drill pipe 

be then raised, the clutch and latch will auto 
matically become reengaged by the expansive 
force of spring 33, aided by the weight of the 
movable shell of the device, the latter being all 
parts not attached to the drill stem. The tapered 
lower ends of projections 79a guide the keys back 
into the engaged position. Two of these projec 
tions, 79c, one within the upper end member 79 
and the other within the lower end member 80, 
extend downward below their companion pro 
jections and thus serve as guides to pilot the keys 
into their respective slots 9b, similar to the man 
ner by which the ribs d are guided between the 
clutch balls 39 in Fig. 2. The clutch may be said 

lines. Ta and 8 fa, respectively, keys 6Aa and 
flanges 6Ac making it necessary to so split these 
members in order to assemble them as shown. It 
will be noted that spring 43 has such internal di 
ameter that enables it to be assembled Over the 
keys. 
The cup carrier sleeve 49A has threaded en 

gagement over the enlarged portion Aa of the 
lower clutch key nipple flA. This sleeve has the 
same cups 50 and spacer rings 5 mounted upon 
it and held in place by the clamp S4 as was ex 
plained for the very similar piston shown in Fig. 
2, both pistons serving the same purpose. 
A floating clutch is shown in Fig. 10. This 

clutch consists of upper end member 79, having 
internal longitudnal projections 9a forming 
slots 79b; shell 75, threaded upon the member 19 
and welded at Sa; lower end member 80 having 
internal longitudinal projections 9a forming 
slots 79b; the upper clutch key nipple 6A having 
keys Aa with wedge shaped upper ends Ab; the 
lowerslutch key nipple 1A having keys 6Aa with 
wedge shaped upper ends 6Ab; and the thrust 
bearing 46-48. 
The clutch shall is housed within the nipple 

... T2 and confined herein against longitudinal 

50 

to float, because all female elements thereof form 
a unit that is unconnected and free at both ends 
and all around when the keys and slots are not 
engaged. While the drill stem is rotated when 
the clutch is disengaged, the outer shell of the 
clutch does not rotate. When the keys and slots 
are engaged, this shell rotates with the drill stem 
which it locks together above and below the 
thrust bearing. 
The shell 7A in Fig. 10 is not directly part of 

the clutch, as was the similar part 7 in Fig. 2, 
, but the movements and positions of the shell TA 
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does have to do with the operation of the clutch 
and also controls the action of the piston part 
49A and the other piston parts assembled upon 
it. The balls 39 are immovably imbedded, ex 
cept that they may rotate in the pockets 37 b and 
38b within the members 37 and 38, in the same 
manner as was described for Fig. 2. The other 
half of these balls project within the irregular 
slots 7Ac formed by the ribs TAd. The shell TA, 
limited in its movement by the balls and walls of 
the slots, functions and is actuated ss follows: 
The lower pockets Tg normally engage the balls, 
as shown in Figs. 2 and 10, at which time the 
clutch is engaged as appears in Fig. 10. 
Now assume the lower connection of the device 

(the fish tail) to be landing on bottom of the 
The latch then springs. The shell. A set 

tles and engages the balls 39 within pockets le. 
The drill stem is then rotated clockwise part of a 
turn. The shell moves with inclined surface Th. 

movement by the lower and of nipple 2 and the 75 engaging the balls to place within the straight 
  



3. 
upper portion of slots Ac. The weight of the 
drill stem now drives downward the piston cou 
pling - 5A, latch aSSembly, internal clutch mem 
bers, piston 49A-54, and shell A. This move 
ment causes expansion of the packer 2 and opens 
the intake ports as was expiaiined for FigS. 2 an 
3. The length of the slots AC are such that the 
packer will be pumped out to its maximum ex 
panded diameter before the linSlotted portion 
Ab will engage the balls at the upper ends of the 
slots Aa. The packer - will seldom allow such 
maximum travel because it will generally engage 
the wall of the Well and thereby arrest the piston 
travel before its maximum expansion has OC 
curred. 
While the foregoing discussed mechanical dif 

ferences between the device illustrated in Fig. i0 
and the one illustrated in Figs. 2 and 3 differenti 
ate the two constructions, the operation and re 
sults thereby obtained will be the Same for both 
devices which are interchangeable. 
The Second modified form of this inv3.ntion re 

lates to the piston travel and clutch goveriling 
means shown in Figs, 15 and 19. This mecha 
nism may be substituted for the parts A, 2A, 37, 
38, and 39, in Fig. 10. In making such substi 
tution, the lug coupling 2A in Figs. 15 and 19 re 
places and corresponds to the coupling 2 in 
Fig. 10. The lugs 83 replace the balls 39 and 
ball socket bases 3 and 38. The landing shell 
85 corresponds to the shell A in Fig. 19. Such 
substitution being made, the second modification 
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is in all other respects the Same as the first 
modification discussed with reference to FigS. 10 
and 11. 
-The lug coupling 2 A, threadedly connected to 

cylinder nipple 3 above it and to packer nipple 
74 below it, has internal longitudinal slots 2 Aa, 
Figs. 16 and 25, for circulation of a lubricating 
fluid, and also has internal longitudinal slots 
2 Ab to receive the lugs 83, Figs. 19 and 25. 
These lugs are cast or machined integral with 
the shell 83c. The shells have a close fit Within 
the slots 2 Ab and are secured therein against 
longitudinal movement by being locked between 
the ends of nipples 73 and 74. The shoulder 4t 
provides that the same number of tilreads will 
always he engaged at each end of the lug coupling 
2 A when the lug shells are locked in place be 

- tween the opposing ends of nipples 73 and 6. 
The landing shell 85 is threadedly joined to the 

nipple B by means of coupling 84 and similarly 
joined to the intake nipple 40 below it. The in 
take nipple 4 in Figs. 11, 15, and 19, corresponds 
in purpose to the nipple in Figs. 2 and 3, ex 

- cept that the packer piston is mounted upon it in 
Figs, 2 and 3. The landing shell 85 has longi 
tudinal ribs 85a forming between them slots 85b. 
The lower ends of these slots are of irregular 
shape formed within the inclined surfaces 85c, 
the perpendicular walls 85d, the sloping walls 
85e, the horizontal floors 35f, the perpendicular 
walls 85g, the lower lug landing roof 85h, and 
the upper landing roof 85i. It will be noted that 
the upper ends of lugs 83a and 835 are sloped 
(8 deg. to 20 deg. being usually satisfactory), as 
shown by the included angle indicated at .35k, 
Fig. 18. In Fig. 19 one of the lugs shown in 
Fig. 18 appears, partly broken away, and in its 
lower position within one of the slots 85t. 
The landing roofs 85h and 85i are formed at 

an angle to conform to the angle 85k of the lugs 
83b and 83a, respectively, so that when the lugs 
engage upon these opposing surfaces of the shell, 
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they will be enmeshed therewith to the extent of 75 
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the angle 85k, in such manner as to cause the 
shell 85 to resist clockwise rotation with a force 
Sufficient to overcome friction of these engaged 
Surfaces, plus the force required to raise the shell 
85 and its Superimposed drill stem far enough to 
disengage these surfaces. Normally, that is when 
the latch is engaged, the lugs engage upon the 
surfaces 85e and 85f. 
When the latch springs after the device is 

landed, as was explained for the two preceding 
forms of the invention, the lugs engage upon the 
Surfaces 85h and 85i, the travel ordinarily pro 
vided being 2' to 3'. If the drill stem be now 
rotated clockwise slightly, the lower lugs 83b will 
move and engage the upper landing roofs 85i 
while the upper lugs 83a will move into the lower 
end of the vertical portion of the slots 85b. If 
the drill stem be again rotated clockwise slightly 
more, each of the lower lugs will disengage the 
upper landing roofs and both lugs of each lug 
unit will then be free within the vertical portion 
of slots 85b. The weight of the drill stem then 
forces downward the piston, which acts to ex 
pand the packer, as heretofore explained. The 
slots 85b are of such length as will allow the full 
stroke of the piston before the coupling 84 will 
engage the lugs. 
When the drill stem is raised to withdraw the 

device, the Spring 33, aided by the weight of the 
movable shell of the device, causes the lugs to 
move back to their normal position as illustrated 
in Figs. 15 and 19. In accomplishing this return, 
the sloping wall surfaces 85c guide the lugs out 
of the upper straight portion of the slots into 
engagement with the surfaces 85e and 85f. 

If it be desired to rotate the device at any 
time either going in or coming out of the well, the 
vertical Walls 85d will engage the lugs to keep 
the clutch engaged in the same manner as the 
balls 39 are confined within the pockets Tg in ??g,10, 

If the mechanism illustrated in Figs. 15 and 19 
be substituted for the corresponding parts in Fig. 
10, the device will be operable in the same man 
ner as the two preceding forms of the inventiona. 

Either form of the invention may be employed 
to force cement slurry through cracks or perfo 
rations in the casing of a well or into the uncased 
formation of a well. To do this, the packer is 
positioned and expancied immediately above the 
opening in the casing through which cement is 
to be forced, or immediately above the formation 
to be cemented, in the same manner as for test 
ing formations. Before pumping in the cement, 
fluid from below the packer may be bailed or 
Swabbed out of the pipe upon which the device is 
run, or this fluid may be forced back into the 
formation by the cement. Liquid cement then is 
pumped in through the drill stem. The cement 
passes out of the drill stem through ports a, 
Fig. 3. The packer then forms a barrier against 
upward migration of the cement in the same 
manner as it prevents downward migration of 
Well fluid from above the packer when the de 
wice is used for testing production. The path 
of the cement is obviously the same as that pre-, 
viously stated for the well liquid, only the direc- / 
tion of travel is reversed. - 
The device may thus be used to locate leaks in . 

casing or unwanted production anywhere-else in 
8, cased or uncased well bore, and at the same 
time be employed to cut off such leaks or un 
wanted production. Obviously 56th purposes may 
be accomplished in the same or Succeeding runs 
of the device, no change whatsoever in construc 
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tion or adjustment being necessary for the ac 
complishment of both purposes. 
In all modified forms of the invention, whether 

the same be used as a well testing or cementing 
device, the latch, clutch, check valve, flare cham 
ber, and instrument box parts may be omitted, as 
was stated for the preferred form of the inven 
tion. While the foregoing parts generally add to 
the operating efficiency, the packer assembly with 
its fluid chamber, piston, and intake valve on bot 
tom end of the drill stem or actuating pipe. Con 
stitute the fundamental mechanical elements of 
the device, 
The invention, as herein illustrated and de 

scribed sets out a very limited number of the 
many constructions which have been developed 
for the same purpose. It will, therefore, be un 
derstood that many changes in construction and 
arrangement of parts may be made within the 
scope and purpose of this invention as embraced 
by the stated objects and appended claims. 
What is claimed is: . . . . 
1. A well testing device of the pump packer 

type including a shell, an operating string of plpe, 
a releasable latch means connecting, said shell 
and pipe and operable by application of weight 
of said string of pipe to release the pipe for nove 
ment relative to said shell, a packer on said shell, 
means also operable by said string of pipe to 
force liquid into said packer, and intake ports on 
said shell and string to be moved into alignment 
after setting of said packer to admit a sample of 
liquid from the well, 

2. A well testing device of the pump packer 
type including a shell, an operating string of 
pipe, a releasable latch means connecting said 
shell and pipe and operable by application of 
weight of Said striag of pipe to release the pipe 
for movement relative to said shell, a packer 
on said shell, means also operable by said string 
of pipe to force liquid into said packer, and in 
take ports on said shell and string to be moved 
into alignment after setting of said packer to 
admit a sample of liquid from the well, and means 
on said shell and pipe to discharge telltale na 
terial above the packer, 

3. A formation testing tool of the character 
described including an elongated housing, an ex 
pansible packer thereon to seal with the well bore, 
a string of drill pipe extending into and longttu 
dinally movable in said housing, latch means re 
leasable by lowering some of the weight of said 
pipe to release the pipe from said housing, and 
means to open said pipe to the formation below 
said packer upon movement thereof after re 
lease of said latch. 

4. A formation testing tool of the character 
described including an elongated housing, an ex 
pansible packer thereon, a reservoir in said hous 
ing, a string of drill pipe extending into and 
lcngitudinally movable in said housing, latch 
means releasable by lowering some of the weight 

..of said pipe to release the pipe from said hous 
ing, means to open said pipe to the formation 
below said packer upon movement thereof after 
release of said latch, and additional means to 
force liquid to and from said reservoir into said 
packer as said pipe moves. 

to open said plpe to the formation below said 
packer upon movement thereof after release of 
said latch, and clutch means releasable and en 
gageable by movement of said pipe so that the 
drill pipe may rotate either with or independently 
of said housing. : . . 

6. A combination formation tester and cement 
ing tool for Wells including a housing, an opera 
tive pipe, a latch to releasably connect said pipe 
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and housing, a hydraulic packer to be set by 
liquid forced from said housing by longitudunal 
movement of said pipe after release of said latch, 
and ports in said housing and pipe to be aligned 
to admit sample liquid from the Well or to dis 
charge cement from the tool. 

7. A combination formation tester and cement 
ing pool for wells including a housing, an opera 
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tive plpe, a latch to releasably connect said pipe 
and housing, a hydraulic packer to be set by 
liquid forced from said housing by longitu 
dinal movement of said pipe after release of said 
latch, and ports in said housing and pipe to be 
aligned to admit sample liquid from the well or 
to discharge cement from the tool, and additional 
means to connect the pipe to rotate said housing 
but releasable to allow the pipe to rotate inde 
pendently thereof. . . 

8. A combination formation tester and ce 
menting tool for wells including a housing, an 
operative pipe, a latch to releasably connect 
said pipe and housing, a hydraulic packer, to be 
set by liquid forced from said housing by longi 
tudinal movement of said pipe after release of 
said latch, and ports in said housing and pipe 
to be aligned to admit sample liquid from the 
well or to discharge cement from the tool, and 
additional means to discharge telltale fluid from 
said housing above said packer to indicate that 
the packer has sealed with the wall of the well 
bore. 

9. A combination formation tester and ce 
menting tool for wells including a housing, an 
Operative pipe, a latch to releasably connect 
said pipe and housing, a hydraulic packer to be. 
set by liquid forced from said housing by lon 
gitudinal movement of said pipe after release 
of said latch, and ports in said housing and pipe 
to be aligned to admit sample liquid from the 
well or to discharge cement from the tool, and 
additional means to connect said latch to allow 
the pipe to rotate said housing or to rotate in 
dependently of said housing, said additional 
means including a releasable ball clutch. 

| 10. A combination formation tester and ce 
menting tool for Wells including a housing, an 
Operative pipe, a latch to releasably connect said 
pipe and housing, a hydraulic packer to be set 
by liquid forced from said housing by longitu 
dinal movement of said pipe after release of said 
latch, and ports in said housing and pipe to be 
aligned to admit sample liquid from the well or 
to discharge cement from the tool, and addi 
tional means to connect said latch to allow the 
pipe to rotate said housing or to rotate inde 
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5. A formation testing tool of the character 
described including an elongated housing, an ex 
pansible packer thereonto seal with the well bore, 
a string of drill pipe extending into and longitu 
dinally movable in said housing, latch means re 
leasable by lowering some of the weight of said 
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pendently of said housing, said additional means 
including interfitting lugs and grooves. 

11. A combination well testing and cementing 
device including an operating string of pipe, a . 
shell surrounding said pipe adapted to have lim. 
ited telescopic movement over a portion of the 
pipe, an edjustable and releasable latching 
means connecting said shell and pipe operable 
by weight of said pipe to release the pipe for lim 
ited telescopic novement relative to said shell, 

pipe to release the pipe from said housing, means 75 the latch having two springs, one adapted to 
  



O 
control the force of the latch and the other 
adapted to co-act with the pipe in reengaging 
the latch, said latch being adapted to produce 
an audible shock and Sudden movement of the 
pipe when it disengages, a cylindrical packer 
having tapered ends received within retainer 
shields on said shell, said packer having reen 
forcing wires or rods on either side of its ex 
pansible portion, a piston in Said shell, a com 
partment filled with liquid under Said piston, the 
piston being Operable by Said pipe to force said 
Jiquid into said packer and expand it against 
the well bore or well casing, intake ports in said 
pipe and shell normally out of communication 
with each other and adapted to be placed in 
communication to admit into the pipe a sample 
of well fluid after the packer has ben expanded, 
a flare-fluid chamber within a sleeve upon said 
string of pipe and slidable over said shell, said 
sleeve containing a telltalu substance adapted 
to be discharged into the Well bore above the 
packer as the packer is expanded by lowering the 
pipe relative to the shell after the latch has been 
released, an instruments case or gadget box in the 
pipe below the packer, a releasable clutch be 
tween the upper and lower portions of said pipe, 
said clutch being positioned above the piston 
and packer, a check valve within the pipe below 
the packer, said valve being adapted to be 
opened by fluid pumped into the pipe for circu 
lation if the tool should become stuck in the 
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bearing the same being a continuation of said 
shell to position the packer relative to the bota 
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well, a thrust bearing between the independently 
rotatable upper and lower portions of the pipe, 
and an inlet or Spacer pipe below the thrust 

tom of the well and the formation to be tested. 
12. A combination Well testing and cementing 

device including an operating string of pipe, a 
shell surrounding said pipe adapted to have lim 
ited telescopic movement over a portion of the 
pipe, a latching means connecting said shell 
and pipe operable by weight of said pipe to re 
lease the pipe for limited telescopic movement 
relative to said shell, a cylindrical packer adapt 
ed to be expanded by fluid pressure transmitted 
from a piston in Said shell, intake ports in said 
pipe and shell normally out of communication 
with each other and adapted to be placed in 
communication by telescopic movement of Said 
pipe relative to said shell, a flare-fluid cham 
ber within a sleeve slidable Over said shell, said 
sleeve containing a telltale substance adapted 
to be discharged into the well bore above the 
packer, an instruments case or gadget box in the 
shell, a releasable clutch between the upper and 
lower portions of said pipe, a check valve with 
in the pipe below the packer, said valve being 
adapted to be opened by fluid pumped into the 
pipe in case the tool should become stuck in the 
Well, a thrust bearing between the independently 
rotatable portions of the pipe, and an inlet or 
spacer pipe being a continuation of said shell 
below the thrust bearing to position the packer 
relative to the bottom of the well and the forma tion to be tested. 
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