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This invention relates to centralizers for use in center 
ing a well pipe or casing on which they are mounted in 
a surrounding well bore and, in particular, is directed to 
an arrangement for mounting a particular type of cen 
tralizer that is adapted to pass through well bores or well 
casings of a size very close to the size of the well pipe on 
which the centralizer is mounted. 
The functions and numerous conventional styles of 

centralizers are well known. The most common type of 
centralizer is comprised of a pair of axially spaced col 
lars with a plurality of outwardly bowed spring bows ex 
tending between and mounted on the collars in circum 
iiierentially spaced relationship. Under the majority of 
conditions and requirements there is an abundance of 
annular space between the outer surface of the well pipe 
on which the centralizers are mounted and the inner sur 
face of the well bore, well casing or the like through 
which the centralizer and well pipe are passed. 
However, in certain situations the well pipe and cen 

tralizer must be run through or into a casing or a bore 
where there is a very minimal clearance between the outer 
surface of the well pipe and the casino or bore and, 
therefore, the centralizer must be capable of being 
collapsed to a very minimum radial thickness. A par 
ticular style of centralizer has been developed for ac 
connnodating these situations and this style of cen 
tralizer is commonly known as a “close tolerance cen 
tralizer,” “very restricted clearance type centralizer” or 
similar design tions. Such centralizers are substantially 
similar to the more conventional types except that 
the spring bows are usually butt welded to the longi 
tudinal edges of the collars or set into slots in the longi 
tudinal edges of the collars and welded into such slots. in 
this manner the centralizer may be collapsed to a mini 
mum outside diameter equal to the outside diameter of 
the supporting well pipe plus twice the thickness of the 
material of the spring bows or the collars, whichever is 
thicker. As a practical matter, the collars usually have 
an inside diameter larger than the well pipe diameter to 
permit ease of alignment of the collars and to accom 
modate variances in the actual outside diameter of the 
pipe and, therefore, the outside diameter or" the collars 
may be the minimum diameter to which the centralizer 
may be collapsed. 

it is common to mount a centralizer on the well pipe 
for limited axial movement of the centralizer on the well 
pipe. Moreover, it is well known that it is advantageous 
for the centralizer to cooperate with the well pipe on 
which it is mounted whereby the centralizer is “pulled” 
by leading collar of the centralizer without regard to 
the direction of movement of the pipe. Thus, with the 
conventional centralizers, it is common to position a stop 
collar or the like between the two collars of a centralizer 
and secure the stop collar to the well pipe so that the stop 
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collar will always engage the leading centralizer collar 
upon movement of the well pipe in either direction. 
However, with centralizers of the close tolerance type, 
as heretofore described, a stop collar positioned between 
the centralizer collars would not engage the collars but 
would engage the bows tending to pry the bows away from 
the collars or even expand the entire assembly. More 
over, a stop collar so positioned would objectionably in 
crease the radial thickness of the assembly, thereby in 
creasing the minimum diameter to which the close toler 
ance centralizer could be collapsed. . 
As a result of these inadequacies of conventional ar 

rangements when used with close tolerance centralizers, it 
has become somewhat conventional to provide lugs or 
collars which are welded to the pipe longitudinally be 
yond the close tolerance centralizer collars or even to 
weld one or" the centralizer collars to the well pipe. 
While such methods do not objectionably increase the 
radial thickness of the assembly, they often do not ac 
complish the desired arrangement of “pulling” on the 
leading collar of the centralizer. Moreover, with certain 
types of well pipe it is objectionable and difficult to weld 
on the pipe. 

it is, therefore, an object of this invention to provide 
a novel arrangement for interconnecting each of the 
collars of a close tolerance type centralizer to individual 
stop collars mounted on the well pipe wherein the inter 
connecting means have a very minimal radial thickness. 
Another object of this invention is to provide a novel 

arrangement for interconnecting a centralizer collar to a 
conventional stop collar of the type that may be se 
cured to the well pipe wherein such interconnection per 
mits limited axial movement of the centralizer collar 
relative to the stop collar and well pipe. 
A further object of this invention is to provide a novel 

centralize: assembly with a stop collar interconnected to 
each centralizer collar in a manner for permitting sul? 
ciently free movement of such centralizer end collars for 
allowing collapsing and expanding of the centralizer 
spring bows and yet engaging the leading centralizer end 
collar upon movement of the well pipe in either axial di 
rection for consistently “pulling” the centralizer. 
A still further object of this invention is: to provide a 

novel interconnecting means for extending between a stop 
collar and a centralizer collar to produce a strong and 
rugged interconnection with a very minimum radial 
thickness. 7 

Other and more detailed objects and advantages of this 
invention will appear from the following description and 
the accompanying drawings. 

in the drawings: 
FIGURE 1 is an elevation view of the device of this 

invention installed on a well pipe with the centralizer 
spring bows in their uncollapsed condition. 
FIGURE 2 is an elevation view similar to FlGURE l 

with the spring bows collapsed and the well pipe moving 
in a downward direction. 
FEGURE 3 is an elevation similar to PEGURE 2 with 

the well pipe moving in an upward direction. 
FIGURE 4 ‘is a fragmentary perspective view of the 

lower centralizer end collar and the interconnected stop 
collar. 
FIGURE 5 is a fragmentary sectional view taken sub 

stantiaily on the line 5~5 of FIGURE 4 
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FIGURE 6 is a fragmentary elevation view taken from 
inside the centralizer end collar and viewing a portion of 
the interconnecting means. 
FIGURE 7 is a perspective view similar to FlGURE 4 

illustrating a modi?ed form. 
Referring in general to FIGURE 1, the illustrated close 

tolerance type centralizer, generally designated ill, in 
cludes upper and lower end collars it and 12, respec 
tively, with a plurality of outwardly bowed spring bows 13 
extending between and connecting the collars. Notches 
14 are provided in the longitudinal edge of each collar 
l1, 12 for positioning the end portion llfi of a how 13 in 
such notch and securing the bow to the collar by Weld 
means 16. This is the preferred arrangement for strength, 
ease of assembly, and close tolerance although it will 
readily be appreciated that other variations could be em 
ployed such as merely butt welding the ends of the bows 
to the longitudinal edges of the collars. The collars 
ill and 12 are axially aligned and closely ?t the well pipe 
9. As thus far described, the centralizer Jill is somewhat 
conventional. 
A pair of stop collars l7 and 13 are respectively con 

nected to centralizer end collars 121. and 12 by inter 
connecting means, generally designated Ztl, and herein 
after described in further detail. As will appear herein 
after more fully, the interconnecting means 20 permit a 
limited amount of relative axial movement between the 
collar 11 and stop collar 17 and between collar 12 and 
stop collar 18. In mounting the centralizer ill) on the well 
pipe 9, the stop collars 1'7 and 18 are positioned the 
maximum distance away from the interconnected cen 
tralizer collar 11 and 12, respectively, with the bows 13 
in their, uncollapsed condition and the stop collars are 
secured to the well pipe in the appropriate manner. The 
stop collars l7 and 15 may be of any conventional type 
but for accomplishing the purposes of this invention, it is 
extremely desirable that the stop collars be of a type hav 
ing a minimum radial thickness. For example, the stop 
collars disclosed in US. Letters Patents Nos. 2,872,226 
and 2,998,848, assigned to the assignee of this invention, 
have been found to be satisfactory and this is the type 
that has been here illustrated. 

Referring now more particularly to FIGURES 4, 5 
and 6, the centralizer end collar 15, stop collar 18 and 
interconnecting means Ztl are illustrated in greater detail. 
The centralizer end collar 14, stop collar 1'7 and inter 
connecting means Zll therebetween are identical except 
inverted from that shown in FIGURE 4. it is preferred 
that two interconnecting means 26} be provided and dia 
metrically spaced from each other for more evenly dis 
tributing the loads between the centralizer end collar and 
the stop collar, and since such pair of interconnecting 
means are identical only one will be described in detail. 
The centralizcr end collar 12 is of substantial longitudinal 
length and is provided with a longitudinal slot 21 extend 
ing a relatively substantial portion of the longitudinal 
length of the collar. The slot 21 is open at Zita at the 
longitudinal end of collar 12 adjacent the stop collar 13. 
The slot 21 is also of relatively substantial width in a 
circumferential direction. 
A bridge element 22 of an arcuate shape for conform 

ing to the outer surface of collar 12 is mounted over the 
slot 21 and secured to the outer surface of collar 12 by 
any convenient means such as welding 23. Bridge ele 
ment 22 is provided with a square or rectangular aper 
ture 24 superimposed over the slot 231 and preferably 
narrower than slot 21 in a circumferential direction. A 
portion 25 of bridge element 22 remains between aper 
ture 24 and the stop collar 18, and this portion is radially 
spaced from the well pipe a distance substantially equal 
to the thickness of the material of end collar 12. A guide 
key 26 is mounted on the inside of bridge element 22 and 
spans the aperture 24 in a longitudinal direction. A bi 
furcated strap 27 has two longitudinally extending strap 
portions 28 and 29 which are secured to the longitudinal 
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edge of the stop collar 18 by weld means 36. Strap por 
tions 28 and 29 are circumferentially spaced a distance 
slightly greater than the circumferential width of guide 
key 26 and are positioned on either side thereof. Each 
strap portion 28 and Z9 is therefore located and confined 
in a radial direction between the inner surface of bridge 
element 22 and the well pipe, and in a circumferential 
direction between the guide key 26 and one longitudinal 
edge of the slot 21. The end of strap 2'7, remote from 
stop collar 1%, is preferably comprised of an integral por 
tion 31 joined to and extending between the strap por 
tions 23 and Portion 31 is folded back over the out 
side of guide key 26 and strap portions 2d and 29, and 
is secured to strap portions 28 and 29 by any convenient 
means such as welding 32. it is to be noted that, due to 
this interlocking relationship, in actual manufacturing it 
is necessary for the strap 27 and portion 31 to be properly 
positioned within slot Eli and aperture 24 before the guide 
ltey 26 is secured to the bridge element 2-2. 
By this arrangement it is to be seen that the intercom 

necting strap 27 is con?ned within the slot 21 of the 
collar 12 and that portion 31 of the strap is con?ned 
within aperture 24 of the bridge element 22. Appropri 
ate small amounts of clearance in a circumferential 
direction are provided between the associated members 
to prevent restriction of longitudinal relative movement 
but such members serve to guide such longitudinal move 
ment. Portion 31 of the strap provides a downwardly 
facing edge or abutment 33 for engaging the upwardly 
facing lowermost edge 34» of aperture 24. In this man 
ner, the distance of axial separation of collar 12 away 
from shop collar is limited. The longitudinal length 
of aperture 24 is substantially greater that the longitudi 
nal length of portion 31 of the strap 27 and, therefore, 
a certain limited amount of axial movement of portion 

within aperture 24 is possible. 
Thickness of the materials employed for collar 12, 

bridge element 22, guide key 26 and strap 27, i.e., the 
radial thickness of such members in the completed 
assembly, may vary substantially for different sizes and 
requirements. Further, although FIGURE 5 illustrates 
each of these members as being comprised of material 
substantially equal in thickness, the thickness of each 
member may vary independly of other members with 
out departing from this invention. However, it may 
readily be seen that the greatest thickness of any portion 
of the interconnecting means Ztl is equal to two thick 
nesses of material. Thus, by this arrangement the maxi 
mum radial thickness of the close tolerance centralizer 
it} is increased by only one thickness of material and yet 
an interlocking connection between the end collar and 
a stop collar is formed which is extremely strong, de 
pendable and offers no protuberance for becoming hung 
up inside a well casing or well bore. 

Referring now more particularly to FIGURES 1, 2 
and 3, it may be seen that, as heretofore broadly de 
scribed with respect to FIGURE 1, when installing the 
centralizer ‘on the well pipe, the abutment 33 ‘of each of 
the interconnecting means 263 is placed in engagement 
with the edge 34 of the aperture 24 nearest the attached 
stop collar. In this manner, the end collars 11 and 12 
of the centralizer are in effect prevented from axial 
movement toward each other although it is to be realized 
that there is no tendency to cause such axial movement. 
When the spring bows 13 are radially collapsed such as 
by running the well pipe into a well bore or Well casing, 
represented by lines 8 in FIGURES 2 and 3, the distance 
between collars 11 and 12 increases. This increase in 
distance is accommodated by the heretofore described 
permissible longitudinal movement of portion 31 of the 
strap within the aperture 24. When the Well pipe 9 is 
moved in a downward direction, as shown in FIGURE 
2, with bows l3 frictionally resisting such downward 
movement, the portion 31 of strap 27 connected to the 
lower stop collarlt; engages the bridge element 22 
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attached to the lower ccntralizer end collar 12 and there 
fore the centralizer it} is pulled downwardly by the lead 
ing centralizer collar. Upon upward movement of well 
pipe 9, as illstrated in FIGURE 3, the portion 31 of strap 
27 connected to the upper stop collar 17 will engage the 
associated bridge element attached to upper centralizer 
end collar Ill and therefore the centralizer will be pulled 
upwardly by the leading collar. In either of these 
situations, the portion 31 of the strap 27 connected to 
the stop collar which is “trailing” with respect to the 
direction of movement of the well pipe does not engage 
either end of the aperture 24 of the bridge element and 
therefore no longitudinal force is transmitted between 
the trailing stop collar and the trailing centralizer end 
collar. Thus, it may be seen that the aforementioned 
desirable condition of always “pulling” on the leading 
end collar of a centralizer is accomplished by the arrange 
ment of this invention. While a condition has been 
illustrated in FIGURES 2 and 3, wh rein lines 8 are 
so closely spaced from well pipe 9 that spring bows 13 
re collapsed nearly flat, it is to be noted that in actual 

practice, under extreme situations, the radial space be 
tween the outer surface of the well pipe and the surround 
ing casing is even smaller. 

Referring now to FIGURE 7, a modi?ed form of 
this invention is illustrated that is of somewhat simpler 
construction. In this arrangement the end collar 112 
of the centralizer is again provided with a longitudinally 
extending slot 121 that is open at the longitudinal ex 
trcmity Lila adjacent the associated stop collar 118. A 
bridge element 122 of arcuate shape extends across slot 
lZll adjacent extremity 121a and is secured to the outer 
surface of collar I112 by any convenient means such as 
welding 51213. A strap 127 of preferably arcuate cross 
scction is secured to one longitudinal edge of stop collar 
lit? by weld means 139 and extends in a longitudinal 
direction into slot 121 between bridge element 122 and 
well pipe. An abutment element 131i is mounted on the 
outer surface of strap 12’? at the end of the strap remote 
from the stop collar and serves substantially similar 
functions as the heretofore described portion 3?. of strap 

of interconnecting means Ztl. Abutment element 131 
extends circumterentially beyond the edges of slot 121 
and thereby limits the inward movement of strap 127 
which otherwise would permit disassembly of stop collar 

from collar lll? when the apparatus is not mounted 
on a well pipe. Abutment element 131 provides a 
shoulder or abutment 1% for engaging the upwardly 
facing edge 134 of bridge element 122. in this manner 
longitudinal movement of stop collar 113 in a direction 
away from end collar 112 will result in abutment ele 
ment 131i engaging the bridge element £22 and pulling 
end collar 112 in that direction. 
Th is it may be seen that an arrangement has been pro 

vided whereby stop collars of any conventional design 
may be mounted on a well. pipe longitudinally beyond 
each end of a centralizer and the interconnecting means 
of ' ' invention causes the leading stop collar to pull the 
leading end collar of the centralizer in the direction of 
movement upon movement of the Well pipe in either direc 
tion whereas it would normally be expected that by 
mounting stop collars beyond each end of the centralizer 
that the trailing stop collar would push on the trailing end 
collar of the ccntralizer upon movement of the well pipe 
in either direction. Further, the interconnecting means 
or" this invention are of extremely minimal radial thick 
ness and yet produces a rugged interlocking connection 
which permits only limited longitudinal movement be 
4ween the stop collar and end collar. While a speci?c 

could be employed it such stop collars are of a maximum 
radial thickness commensurate with that which is toler 
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able. In fact, it has been found even with the relatively 
thin stop collar disclosed that it is bene?cial under numer 
ous conditions to appropriately machine the outer surface 
of the stop collar to reduce its outer diameter as much 
as possible without affecting the operation of the stop 
collar. 
Having fully described our invention it is to be under 

stood that we do not wish to be limited to the details 
herein set forth or to the details illustrated in the draw 
ings, but our invention is of the full scope of the appended 
claims. 
We claim: 
1. In an assembly for mounting a device for limited 

movement on a well pipe, the combination of: the device 
having a circumferentially extending portion for slidably 
engaging the well pipe, a longitudinal slot in said por 
tion of the device extending through one longitudinal end 
of said portion, a bridge element extending circumferen 
tially across said slot at that said one longitudinal end 
and spaced radially outward from the well pipe, means 
for securing to the well pipe adjacent that said one longi 
tudinal end and having an interconnecting strap means 
extending longitudinally along the well pipe and into said 
slot radially inside of said bridge element, and means on 
said strap means beyond said bridge element for engaging 
said bridge element and limiting the axial movement of 
said portion of the device in a direction away from said 
means for securing to the well pipe. 

2. In an assembly for mounting a device for limited 
movement on a well pipe, the combination of: the de 
vice having a circumferentially extending portion for slid 
ably engaging the well pipe, a longitudinal slot in said 
portion of the device extending through one longitudinal 
end of said portion, a bridge element extending circum 
ferentially across said slot at that said one longitudinal 
end and spaced radially outward from the well pipe, 
means for securing to the well pipe adjacent that said 
one longitudinal end and having an interconnecting strap 
means, said strap means having a pair of circumferentially 
spaced and parallel portions extending longitudinally 
along the well pipe and into said slot radially inside of 
said bridge element, a guide key extending longitudinally 
and positioned between said parallel portions of said strap 
means for guiding longitudinal movement of said strap 
means, said guide key mounted in said slot and on said 
circumferentially extending portion of the device, and 
an abutment on said strap means extending between and 
connecting said parallel portions beyond said bridge ele 
ment and radially outside of said guide key for engaging 
saidbridge element and limitimI axial movement of said 
portion of the device in a direction away from said means 
for securing to the well pipe. 

in an assembly for mounting a device for limited 
movement on a Well pipe, the combination of: the device 
having an annular collar for slidably engaging the well 
pipe, a longitudinal slot in said collar extending through 
one longitudinal end of said collar, a bridge element ex 
tending circumferentially across said slot at that said 
one longitudinal end and spaced radially outward from 
the Well pipe, a second collar having means for securing 
saic second collar to the well pipe, an interconnecting 
strap means provi ed on one longitudinal edge of said 
second collar and extending longitudinally along the well 
pipe into said slot radially inside of said bridge element, 
and means on said strap means beyond said bridge ele 
ment for engaging said bridge element and limiting the 
axial movement of the ?rst said collar in a direction away 
from said second collar. 

41. In an assembly for mounting a device for limited 
movement on a well pipe, the combination of: the device 
having an annular collar for slidably engaging the well 
pipe, a longitudinal slot in said collar extending through 
one longitudinal end of said collar, a bridge element ex 
tending circumferentially across said slot and having a 
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central rectangular aperture therein communicating with’ 
said slot, a portion of said bridge element positioned 
at that said one longitudinal end, and spaced radially out 
ward from the well pipe, a second collar having means for 
securing said second collar to the well pipe, an intercon 
necting strap means provided on one longitudinal edge 
of said second collar, said strap means having a pair of 
circumferentially spaced and parallel portions extending 
longitudinally along the well pipe and into said slot radially 
inside of said bridge element, a guide key extending longi 
tudinally and positioned between said parallel portions of 
said strap means for guiding longitudinal movement of 
said strap means, said guide key mounted on the inside of 
said bridge element, and an abutment means on said strap 
means extending between and connecting said parallel 
portions, said abutment means positioned radially out 
side of said guide key and within said central aperture for 
interlocking the strap means and the ?rst said collar and 
for engaging said portion of the bridge element at said one 
longitudinal end to limit the relative longitudinal move 
ment of said ?rst and second collars. 

5. In an assembly for mounting a device for limited 
movement on a well pipe, the combination of: the device 
having an annular collar for slidably engaging the well 
pipe, 21 pair of longitudinal slots in said collar diamet 
r-ically located from each other and each extending through 
one longitudinal end of said collar, a bridge element ex 
tending circumferentially across each said slot at that 
said one longitudinal end of the collar each said bridge 
element spaced radially outward from the well pipe, a 
second collar having means for securing said collar to 
the well pipe, a pair of interconnecting strap means pro 
vided on one longitudinal edge of said second collar at 
diametric locations, each said strap means extending lon 
gitudinally along the well pipe and into a said slot radially 
inside of the said bridge element associated with that said 
slot, and means on each said strap means beyond said 
bridge element for engaging said bridge element and limit 
in g the axial movement of the ?rst said collar in a direction 
away from said second collar. 

6. In a close tolerance centralizer assembly for mount 
ing on a well pipe for limited movement thereon, the com 
bination of: a ?rst pair of axially spaced and aligned col 
lars for slidably engaging the well pipe, a plurality of 
circumferentially spaced bows extending longitudinally 
between and connected to said collars for centering the 
well pipe, a longitudinal slot in each said collar extending 
through the longitudinal end of each collar remote from 
the other collar, a bridge element means extending cir 
cumferentially across each said slot at that said longitu 
dinal end of each said collar, a pair of stop collars each 
having means for securing same to the well pipe, each 
said stop collar axially aligned with and positioned adja 
cent one of the collars of said ?rst pair and on the same 
longitudinal side as the longitudinal slot in that one 
collar, an interconnecting strap means provided on the 
longitudinal edge of each said stop collar, each said strap 
means extending longitudinally along the well pipe and 
into a said longitudinal slot radially between the well 
pipe and said bridge element means associated with that 
said slot, and means on each said strap means on the lon 
gitudinal side of said bridge element means remote from 
the yattached stop collar for engaging said bridge element 
means and limiting the axial movement of the associated 
collar of the ?rst pair of collars in a direction away from 
the adjacent stop collar. _ 

7. In a close tolerance centralizer assembly for mount 
ing on a well pipe for limited movement thereon, the 
combination of: a ?rst pair of axially spaced and aligned 
collars for slidably engaging the well pipe, a plurality of 
circumferentially spaced bows extending longitudinally 
between and connected to said collars for centering the 
well pipe, a pair of longitudinal slots in each said collar 
diametrically located from each other and extending 
through the longitudinal end of each collar remote from 
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the other collar, a bridge element means extending cir 
cumferentially across each said slot at that said longitu 
dinal end of each said collar, a pair of stop collars each 
having means for securing same to the well pipe, each 
said stop collar axially aligned with and positionedadja 
cent one of the collars of said ?rst pair and on the same 
longitudinal side as the longitudinal slot in that one collar, 
a pair of interconnecting strap means provided on the 
longitudinal edge of each said stop collar, each said 
strap means extending longitudinally along the well pipe 
and into a said longitudinal slot radially between the 
well pipe and said bridge element means associated with 
that said slot, and means on each said strap means on 
the longitudinal side of said bridge element means remote 
from the ‘attached stop collar and at the same radial dis 
tance from the well pipe as the bridge element means for 
engaging said bridge element means and limiting the axial 
movement of the associated collar of the ?rst pair of 
collars in a direction away from the adjacent stop collar. 

8. In a close tolerance centralizer assembly for mount 
ing on a well pipe for limited movement thereon, the 
combination of: a ?rst pair of axially spaced and aligned 
collars'for slidably engaging the well pipe, a plurality 
of circumferentially spaced bows extending longitudinally 
between and connected to said collars for centering the 
well pipe, a pair of longitudinal slots in each said collar 
diametrically located from each other and extending 
through the longitudinal ‘end of each collar remote from 
the other collar, a bridge element means extending cir 
cumferentially across each said slot at that said longi 
tudinal end of each said collar, a pair of stop collars each 
having means for securing same to the Well pipe, each 
said stop collar axially aligned with and positioned adja 
cent one of the collars of said ?rst pair and on the same 
longitudinal side as the longitudinal slot in that one col— 
lar, a pair of interconnecting strap means provided on 
the longitudinal edge of each said stop collar, each said 
strap means extending longitudinally along the well pipe 
and into a said longitudinal slot radially between the well 
pipe and said bridge element means associated with that 
said slot, and abutment means on each said strap means 
on the longitudinal side of said bridge element means 
remote from the attached stop collar for engaging said 
bridge element means and limiting the axial movement 
of the associated collar of the ?rst pair of collars in a 
direction away from the adjacent stop collar, said stop 
collars mounted on the well pipe at an axial spacing 
in a predetermined amount greater than the overall longi 
tudinal dimension of the ?rst pair of collars tor axial 
movement of said ?rst pair of collars upon radial col 
lapsing or" said bows and for the said abutment means 
associated with the stop collar leading in the direction of 
movement of the well pipe to engage the associated col 
lar of said ?rst pair for pulling the said bows and ?rst 
pair of collars in that direction. 

9. In a close tolerance centralizer assembly for mount 
ing on a well pipe for limited movement thereon, the 
combination of: a ?rst pair of axially spaced and aligned 
collars for slidably engaging the well pipe, a plurality of 
circumferentially spaced bows extending longitudinally 
between and connected to said collars for centering the 
‘well pipe, a pair of longitudinal slots in each said collar 
diametrically located from each other and extending 
through the longitudinal end of each collar remote from 
the other collar, ‘a bridge element means extending cir 
cumferentially across each said slot at that said longi 
tudinal end of each said'collar, a pair of stop collars each 
having means for securing same to the well pipe, each 
said stop collar axially aligned with and positioned adja— 
cent one of the collars of said ?rst pair and on the same 
longitudinal side as the longitudinal slot in that one 
collar, a pair of interconnecting strap means provided on 
tne longitudinal edge of each said stop collar and having 
a pair of circumferentially spaced and longitudinally par 
allel portions, said parallel portions of each said strap 
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means extending longitudinally along the well pipe and 
into a said longitudinal slot radially between the well 
pipe and said bridge element means associated with that 
said slot, a guide key extending longitudinally and posi 
tioned between said parallel portions of said strap means 
for guiding longitudinal movement or" said strap means, 
said guide key mounted in said slot and to said collar of 
said ?rst pair, and abutment means on each said strap 
means extending between and connecting said parallel 
portions and positioned on the longitudinal side of said 
bridge element means remote from the attached stop 
collar, said abutment means positioned radially outside 
of said guide key for engaging said bridge element means 
and limiting the axial movement of the associated collar 
of the ?rst pair of collars in a direction away from the 
adjacent stop collar. 15 

2,089,553 
2,220,237 
2,248,160 
2,562,083 
2,738,019 
2,867,280 
3,055,432 

2,228,649 
2,680,488 
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