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1 
This invention relates to new and uSeful im 

provements in pump anchoring deviceS. 
One Object of the invention is to provide an 

improved device for supporting and anchoring 
an inSert Well pump within a Well Conductor Said 
device being So conStructed.that it may be set 
or“anchored” at any desired point or elevation 
within the Conductor to permit proper location 
of the Well pump Within Said ConductOr. 
Animportant object of the invention is to pro 

vide an improved pump anchoring device having 
means for frictionally 10cking the device against 
upward movement in the well Conductor when 
Said device is in its set position therein, whereby 
the operation ofthe pump connected thereto, and 
particularly the upStroke of Said pump, will not 
Cause upward diSplacement of the deVice from its 
Originally Set position. 
Another object of the invention isto provide a 

pump anchoring device having an improved eX 
pansible packing means for Sealing off the annu 
lar Space betWeen the Well pump and the Well 
tubing Said packing means being moved to and 
10cked in an expanded Sealing poSition in tight 
frictional engagement With the Wall of the Well 
tubing whereby Said packing means not only 
forms an eficient Seal but also functions to fric 
tionally lock the deviCe against upward displace 
ment Within the tubing during Operation of the 
pump which is Supported by Said device, 
A further object of the invention is to provide 

a pump anchoring device, of the character de 
Scribed wherein the packing means Comprises an 
annular expansible element, together with a con 
ical eXpanding member adapted to engage within 
Said element to expand the Same radially out 
Wardly into Sealing poSition; there being co-act 
ing rneanS On Said eXpander and On Saidelement 
for interlocking these parts after the element is 
inits sealing position, whereby considerable force 
is required to diSengage the parts which assures 
that Such disengagement Cannot 0CCur during 
normal pumping Operations, 

Still another object of the invention isto pro 
Vide an imprOVed anchoring device, Of the Char? 
acter deScribed,whereingrippingslips areutilized 
to lock the device within a Well tubing against 
downward movement therein; the slip assembly 
being constructed of a minimum number of parts 
and being so ConStructed that Said parts may be 
quickly and eaSily assenabled without the use of 
rivets, brazing or other permanent types of fas 
tening whereby manufacture and assembly is 
Simplified and COSts are reduced. 
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2 
vide an improved pump anchoring device of the 
Character described, which may be anchored in 
position and which may be readily releaSed and 
then subsequently reset at another elevation in 
the tubing or Well Conductor Without removal of 
the device from Said tubing whereby pumping at 
different elevations due to changing well Condi 
tions is p0SSible. 
The construction deSigned to Carry Out the in 

Vention Will be hereinafter deScribed together 
with other features of the invention, 
The invention Will be more readily underst00d 

frona a reading of the following Specification and 
by reference to the acCompanying draWing, 
wherein an example of the invention iS Shown, 
and Wherein: 
Figure 1 is a View partly in Section and partly 

in elevation of an inaproved anchoring device, 
constructed in accordance with the invention, 
with the parts of the device in a normal posi 
tion during lowering of the device through the 
well conductor, 
Figure 2 is a Similar vieW with the device in 

a Set poSition in Said Well Conductor, 
Figure 3 is a horizOntal CrOSS-Sectional view, 

taken on the line 3-3 of Figure 1? 
Figure 4 is a horizontal CrOSS-Sectional view, 

taken On the line 4-4 of Figure 2, 
Figure 5 is an enlarged horizontal, CrOSS-Sec 

tional view taken on the line 5-5 of Figure 1, 
and - 

Figure 6 is an enlarged horizontal, cross-Sec 
tional view taken on the line 6-6 of Figure 1. 
In the draWingS, the numeral 10 designates a 

tubular mandrel or support which has its lower 
end externally screw threaded,whereby an an 
Chortube II may be Connected thereto An ex 
panding head or member I2 is threaded onto the 
upper end of the mandrel and is formed With an 
axial bore I3. The outer Surface of the expand 
ing head or member is generally tapered toward 
its lower end and the extreme lower portion of 
Said head is formed With an annular flange 4, 
the Upper Surface of Said flange providing an 
external Shoulder l5 The upper end of the ex 
panding head or member is formed with screw 
threads whereby the lower portion of an insert 
pump 16 may be connected thereto Obviously, 
a suitable adapter (not shown) may be provided 
for Coupling the head to the inSert pump where 
by any make or desired construction of insert 
pump may be Connected to the head It might 
be noted that in Some instances the pump bar 
rel may be Connected to the head while in other 

Astillfurtherobject ofthe invention isto pro- 55 instances the core of the pump is connected 
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thereto; in any event the head is adapted to 
be secured to the stationary portion of the pump 
I6. - 

For 1ocking the mandrel andinSert pump which 
it supports within a well tubing a slip aSSembly 
A is mounted upon Said mandrel This Slip aS? 
sembly includes a slip expanding Cone HT Which 
is provided with a plurality of dove-tailed pro 
jections orribs l8 Spaced around itSexternal Sur? 
face Gripping slips i9 having gripping teeth 20 
on their exterior Surfaces are mounted to Slide 
on the Conical expanding Cone, with each Slip 
being provided with a groove 2f which engages 
the dove-tailed rib I8 in the usual manner to 
retain the slip on said cone Each Slip is Con 
nected by means of a link 22 with the upper end 
of the slip Carrier C which encirCles the tubular 
mandrel 10 and which is slidable With reSpect to 
Said mandrel. 
The carrier includes a Cylindrical CaSing 23 

which has an inverted J-Slot 24 formed in itS 
walland a radially extending pin 25 projects out? 
wardly from the mandrel to engage Within the 
slot 24. When in the short leg 24a of the Slot 
24the pin locks the casing of the Carrier against 
downward movement A slight upward move? 
ment and rotation of the mandrel moves the pin 
intovertical alignment with the elongate leg 24b 
of the slot and thereby permits.the mandrel g 
move downwardly with respect to the casing 23 
of Said carrier. 
A plurality of flat friction Springs 26 are 

mounted upon the carrier Cand are arranged to 
be secured to the Carrier by means Of an Outer 
sleeve 28. The sleeve 28 has its upper portion 
connected by screw threads 29 to the upper end 
of the Casing23 and the extreme upper end pro? 
jects above said casing to provide an upWardly 
projecting annular flange 30. The friction 
springs 26 are disposed within elongate vertical 
slots34 formed in the outer sleeve 28 and the 
1ower ends of said springs are confined within an 
annular space 32 which is provided between the 
1ower end of the sleeve and the outer Surface of 
the casing 23. The upper portion of each fric? 
tion spring 26 is formed with an inwardly pro? 
jecting lugor button33 which engages an open 
ing 33a in the inner casing 23. Displacement of 
Said lug or button from its opening is prevented 
by the inner surface of the outer sleeve 28 and, 
as is clearly shown in Figure 1 when the outer 
sleeve is threaded onto the casing the upper ends 
of the springs26 are clamped between the CaSing 
and Said outer sleeve Because the lower ends 
of the springs 26 are merely confined within the 
annular space 32, the Springs may be flexed in? 
wardlywith the lower ends of Said springs merely 
moving vertically within the annular Space 32. 
Aflanged bushing 34 is disposed within the eX 

treme upper end of the outer sleeve 28 and for 
connecting this bushingto said Sleeve?the Sleeve 
is provided with an annular groove 35. A Com? 
plementary annular groove 36 is formed in the 
external surface of the bushing so that when the 
bushing is in place within the upper end of the 
sleeve the grooves are in alignment A Split Steel 
ring 37 engages within the two grooveS35 and 36 
and Servesto couple the bushing rotatably to the 
outer sleeve 28, whereby the Sleeve may rotate 
with respect to the bushing. The links 22 are 
pivoted on pivot pins 38 within recesses 39 pro 
vided in the upper end of the bushing 34. It 
wil1 be evident that the bushing34 may bereadily 
Connected in position to the Sleeve 28 by placing 
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4 
the split ring 37 within the groove 36 of Said 
bushing The groove has Sufficient depth to aC? 
commodate the ring whereby the bushing may 
be Slid downwardly into the upStanding flange 30 
at the upper end of the Sleeve 28. When the ring 
moves opposite the annular groove 35 it will be 
expanded outwardlyinto Saidgroove to Couple the 
parts together This provides a very Simple type 
of Swivel connection between the buShing?Which 
is Connected to the Slips through the links 22, and 
the outersleeve 23 ofthe Spring Carrier C. 
The particular arrangement whereby the 

Springs 26 are Connected to the inner CaSing 
through the lugs 33 and OpeningS 33a and re 
tained in Connected position by the Outer SleeWe 
is also advantageous Since it eliminateS the uSe 
of rivetS Or other faStening means for mounting 
the friction springs 26 on the Carrier. 
For packing off the annular Space between the 

mandrel !0 and the well tubing in which the 
pumpisto be Supported an annular packing ele 
ment or Sleeve 40, which may be ConStructed of 
rubber rubber compound or other elastic mate? 
rial is provided As is clearly Shown in Figure 1, 
the packing element has the upper portion of a 
metal collar 42 moldedin the lower portion of itS 
bore and the lower end of Said Collar projectS 
below the packing element The projecting end 
of the Collar is forned With external SCrew 
threads, whereby Said Collarmay be threadedinto 
the upper portion of the Slip eXpanding Cone HT. 
The lower external portion of the packing ele 
ment has an inclined or Conical Surface 44 which 
engages a Complementary inclined Surface 45 
withinthe upper end ofthe Cone andin this man 
ner the packing element is Securely attached to 
and mounted on the Cone. 
Immediately above the lower portion of the 

bore ofthe packingelement within which the col 
lar 42 is molded, Said packing element is pro 
Vided with an internal annular grOOve 46 and 
above this groove?the bore of the packing ele 
ment is inclined or tapered upwardly and out 
wardly as indicated at 47. The inclination of the 
portion 4T Of the bore of the packing element is 
at a leSS angle from the Vertical than the inclined 
Surface of the expanding head element I2 and 
is also Of a Smaller diameter than the Surface of 
Said head When the mandre1 and head {2 are 
moved downwardly with reSpect to the packing 
element, the inclined Surface of the expanding 
head #2 Co-acts with the inclined portion 47 of 
the bore of the packing element to expand the 
packing element outWardly into engagement with 
the welltubing T as is shown in Figure 2 and be 
Cause of the larger diameter of the head as well 
2s its different inclination?the entire Upper por 
tion of the packing sleeve is distorted outwardly 
into Sealing position (Figure 2). Movernent Of 
the head !2 downwardly into the packing ele 
ment to Cause its radially Outward distortion 
CauSes the annular projection or flange !4 at the 
1ower end of the head to engage within the an 
nular groove &61provided within the packing ele 
ment Engagement of the annular flange with 
in the groove causes a distortion of the packing 
element material around the projection and 
above the Shoulder I5 formed by the upper sur 
face of the flange I4. With this arrangement, 
when the packing element is in itS Sealing posi 
tion the head 12 is interlocked with Said packing 
element whereby a considerable force must be 
eXerted upwardly to Separate the parts. As eX 
plained the stationary part ofthe insert pump i6 
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is Secured to the head and sincethe headis firmly 
locked to the packing element and to the Slip 
aSSembly which Supports Said packing element, 
upward displacement of the stationary part of 
the pump during operation of Said pump is pre? 
vented. The interlocking arrangement between 
the head and packing element not only prevents 
upward displacement of the pump but also as 
Sures that the packing element 40 is retained in 
itS Sealing position. 
The operation of the apparatus is believed to 

be obvious. The assembly is as shown in Figure 
1 With the radial pin 250f the mandrel engaged 
in the Short 1eg 24a of the slot 24 of the Carrier 
C In this position?the slips are latched in a 
lower position on the slip expanding cone IT 
and in Such position the expanding head I2 is 
SpaCed above the packing element 40. The in 
Sert well pump.I6 hasits barrel or other part to 
be held Stationary connected to the upper end 
of the head !2 and the assembly is run into 
the Well tubing T During lowering a by-paSS 
Offluid through the mandrel and past the pack 
ing element is permitted through Circulation 
portS 48 formed in the upper portion of the 
mandrel below the head 12. When the posi 
tion at which the device is to be set is reached, 
the mandrel is lifted and rotated a slight dis 
tance so as to align the radial connecting pin 
25 with the elongate leg 2?b of the Slot 2 of the 
Carrier C. When this is done the mandre1 and 
its connected parts will be moved downwardly 
With reSpect to the Carrier C and also with re? 
Spect to the gripping Slips I9. The Carrier C 
andslips!9 are heldstationary during this down 
Ward movement of the mandrel by means of the 
friction Springs 26 which frictionally engage the 
Wall of the Well tubing AS the mandrel moves 
downWardly the Slip expanding cone mounted 
thereon also moves downwardly until the grip 
ping Slips 19 move outwardly into engagement 
with the wall of the welltubing When this oc 
Curs further downward movement of the slip 
eXpanding Cone and the packing element 40 
Supported thereby is prevented. 
Continued lowering of the mandrel I0 and the 

expanding head I2 connected therewith causes 
the head to enter the upper reduced bore of the 
packing element and Since the diameter aS well 
as the degrees of inclination of the outer Surface 
ofthe head and the inner surface 47 of the pack 
ing element are different, the head coacts with 
the element to distort the same radially out 
Wardly into Sealing engagement with the well 
tubing T Lowering of the mandrel and head 
Continue until the annular projection 14 on the 
Iower end of the head I2 engages within the 
annular groove 46 of the packing element and 
by thistime the element is in its fully distorted 
Or Sealing poSition, as Shown in Figure 2. Ob 
viously the headis interlocked with the packing 
element by means of the flange or projection I4 
and groove 46 and an accidental or unintentional 
upWard displaCement of the head from the pack 
ing element is prevented The insert pump may 
then be actuated and obviously on the down 
stroke of Said pump the slips 19 prevent a down 
Ward movement of the apparatus Upon the 
up Stroke of the pump, the interlocking between 
the head I2 and the packing element prevent up 
ward displacement of the stationary part of the 
pump !6 from the Support It might be noted 
that the frictional engagement between the slips 
and the cone formed by the wedging of the slips 
against the tubing is more than ample to pre 
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Vent upward displacement of the cone from be 
tween the slips during the up stroke of the 
purnp. - 

When it is desired to remove the apparatus 
it is Only necessary to exert a Sufficient upward 
pull on the Well pump 16 and head I2 to dis 
engage the flange l4 from the groove 46 of the 
packing element After this is done, a Continued 
upward pull will cause a recovery ring 49 which 
is Secured to the mandrelto strike the underside 
of the Slip expanding cone IT and lift Said cone 
from between the Slips 19 to permit retraction 
of Said SlipS. Subsequent lifting of the mandrel 
will remove the entire assembly from the well 
tubing It is noted that during lifting of the 
aSSembly the ports 48 function to allow a free 
by-paSS of liquid in the tubing downwardly 
through the aSSembly. 

It is apparent that the device may be anchored 
in position and the pump operated; if for any 
reaSon it is desired to change the location of the 
pump the anchoring device may be readily re 
1eaSed, moved to another elevation within the 
tubing and then reset in the desired position. 
The release and resetting may be accomplished 
at anytimewithout removal ofthe assemblyfrom 
the tubing. 
From the foregoing it will be seen that a 

Simple and efficient anchoring device for wel1 
pumps is provided The expanding member or 
Head t2 is arranged to interlock with the packing 
element, whereby upWard displacement of the 
stationary portion of the pump upon the up 
Stroke of Said pumpis definitely prevented; also, 
the interlocking feature assures that the packing 
element 40 will rernain in its sealing position so 
1ong as the pump is operating. 
The construction of the slip Carrier C is also 

afeature of the inventionsince said carrier pro 
vides a swivel connection between the slips !9 
and the Carrier Such swivel connection being 
accomplished through the use of the split re 
taining ring and the complementary grooves 
35 and 36. The particular mounting of the 
friction Springs which have their upper ends pro 
vided with the connecting Iugs or buttons 33 
eragaged within recesses 33a in the inner caSing 
and the retention of Said lugs in connected posi 
tion by the outer sleeve 28 facilitates the assem 
bly of the Carrier and eliminates the use of rivets 
or other fastening means As has been pointed 
out the packing element may be of any suitable 
elastic packing material which willefficiently seal 
of between the mandrel and well tubing, 
The foregoing description of the invention is 

eXplanatory thereof and warious changes in the 
Size?Shape and materials as well as in the de 
tails ofthe illustrated construction may be made, 
within the scope of the appended claims, with 
out departing from the Spirit of the invention, 
What I claim and desire to Secure by Letters 

Patent is: 
1?A pump anchoring device adapted to be an 

Chored within a well tubing including a tubular 
mandrel a Slip-expanding Cone mounted on Said 
mandrel an expansible packing element sur 
rounding the mandrel and supported on the Cone, 
gripping Slips slidable On Said cone and movable 
into an expanded gripping position with the well 
tubing upon relative downward movement of the 
cone with reSpect to the slips a tubular slip car 
rier Slidable on the mandrel and connected with 
the gripping Slips means for detachably connect 
ing the slip carrier to the mandrel in a position 
holding the Slips retracted detachment of Said 

  



2,496,546 
7 w 

means permitting downward movement of the 
mandrel and Cone with reSpect to the gripping 
Slips, whereby Said Slips are expanded into grip 
ping position, means secured to the mandrel and 
arranged to engage within the packing element 
upOn dOWnWard InOVernent of the mandrel with 
relation to the element for expanding said ele 
ment into sealing position with the wall of the 
tubing Said slip Carrier Comprising atubular cas 
ing Section surrounding the mandrel, a sleeve 
Surrounding and Secured to the upper end of the 
Casing Section an annular bushing engaged with 
in the upper end of said sleeve and connected 
With the gripping slips, Said bushing and sleeve 
baving complementary aligned annular grooves, 
and a Split retaining ring engaged within said 
groOVes for fastening the bushing and Collar to 
gether while permitting a swivel action therebe 
tween. 
2 A pump anchoring device as set forth in 

Claim 1, wherein arcuate flat friction springs are 
mounted On the carrier for engaging the tubing 
Wall to hold the Carrier and slips stationary when 
the mandrel is moved downwardly with relation 
thereto Said sleeve being threaded onto the cas 
ing section connecting lugs on said springs en 
gageable within Openings in the casing section, 
Said lugs being retained in connected position by 
the outersleeve when said sleeve is threaded onto 
the Casing Saidsleeve havingits lower end spaced 
from the Casing whereby the lower ends of the 
Springs are Confined between Saidsleeve and cas 
1I1g? 
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3 As a sub-combination in an anchoring de 

Vice a gripping Slip assembly including a plu 
rality of gripping slips, a slip carrier comprising 
a tubular Section, an annular connector Swivelled 
On the upper end ofthe Section,Connecting means 
between the Connector and the gripping slips, a 
plurality of arCuate friction Springs mounted on 
the Section and extending longitudinally thereof, 
an annular retaining member threaded onto the 
upper portion of the tubular section and form 
ing a part thereof a connecting lug on the upper 
portion of each spring said section having re 
CeSSeS for receiving the lugs of the friction 
SpringS, whereby when the member is in position 
On the Section, the retaining member overlies the 
Springs and prevents displacement of the lugs 
from Said receSSesto prevent displacement of the 
SpringS frorn the tubular Section. 

ROYA?LAMB. 
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