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[57] ABSTRACT 

The present invention relates to shafts which are to be secured 
in a variety of structures, for example, mining formations, drill 
holes, casings, and the like, and is directed to a suitable, elon 
gate shaft construction incorporating compression-lock fric 

and thereby expanded in a formation simply by rotating the 
shaft at a remote point relative to the compression sleeves. In 
a preferred embodiment of the invention, a stabilizing bushing 
is employed near the entrance to the formation or dill hole, 
this so that forces in shear against the shaft and proximate the 
exterior of the bore of which the shaft is mounted, cannot 
dislodge a compression-friction lock of the shaft within the 

2 Claims, 7 Drawing Figures 
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SHAFT SECUREMENT STRUCTURE 

This is a continuation-in-part of the inventor’s co-pending 
patent application entitled, “SHAFT SECUREMENT 
STRUCTURE," Ser. No. 748,065, ?led July 26, 1968, now 
U.S. Pat. No. 3,504,498. 
The present invention relates to shaft constructions which 

are securable to and within formation bores, drill holes, and 
the like, and, more particularly, provides a new and improved 
shaft construction which, by rotation of suitable "means 
disposed exterior of the bore, the shaft may be rotated and au 
tomatically produce a compression-type friction-lock within 

I the bore in which the shaft is disposed. In a preferred forrh of 
the invention, a stabilizing bushing is disposed on the shaft 
proximate the entrance of the bore so as to stabilize the shaft 
construction and its mounting relative to forces in shear which 
are applied thereto. 

Accordingly, a principal object of the present invention is to 
provide a new and improved shaft construction for mounting 
in a variety of bores, e.g., drill holes, mine shaft bores, and cas 
ings whereby to produce a friction compression-lock within 
the bore so that the shaft can be securely mounted to and 
possibly supported by the bore formation or construction. 
A further object of the invention is to provide a new and im 

proved mine bolt for securing plates or supporting other struc 
tures to a mine formation. 

Additional object is to provide an improved means for 
securing an elongate shaft to any one of several structures hav 
ing corresponding bores to receive the shaft. 
An additional object is to provide a stabilizing bushing in a 

shaft construction whereby excessive displacements of the 
shaft are avoided proximate the bore entrance of the bore 
receiving shaft, this so that there substantially is no likelihood 
of dislodgement of the securing mechanism of the shaft rela 
tive to the bore within which it is placed. 
An additional object is to provide mine bolt and shaft means 

which are easily removable and replaceable relative to the 
structures in which they may be releasably mounted. 
The features of the present invention which are believed to 

be novel are set forth with particularity in the appended 
claims. The present invention, both as to its organization and 
manner of operation, together with further objects and ad 
vantages thereof, may best be understood by reference to the 
following description, taken in connection with the accom 
panying drawings in which: 

FIG. I is a fragmentary perspective of a mine bolt incor 
porating the features of the present invention. 

FIG. 2 is a perspective view of a lower portion of a mine bolt 
similar to FIG. 1, but wherein the lower end portion thereof 
has been slightly modi?ed. 

FIG. 3 is a transverse, vertical cross-section of a mine tunnel 
which incorporates certain structure of the present invention. 

FIG. 4 is a transverse, longitudinal cross-section of a mine 
bolt incorporating the structure of FIG. 1. 

FIG. 5 illustrates the cross-section of the uppermost portion 
of the mine bolt structure in FIG. 4, wherein rotation of the 
mine bolt produces a compression, friction-lock of the mine 
bolt structure within the formation bore. 

FIG. 6 is an elevation, principally in transverse section, of a 
shaft frictionally-locked within the bore of cementitious struc 
ture, for example; in FIG. 6 it will be understood that the case 
ment formation will vary for various types of uses of the shaft 
of the present invention, and that the shaft can be used in ac 
cordance with the teachings of FIG. 6 in introducing, 
withdrawing, or simply mounting various types of objects to 
various types of formations, either naturally occurring or ar 
ti?cially produced. 

FIG. 7 is a longitudinal section of an alternate shaft con 
struction incorporating the principles of the present invention. 

In FIG. 1 the mine bolt 10 of the present invention includes 
a shaft 11 which has its opposite extremities at 12 and 13 
threaded as indicated. A collar or reaction means 14 is 
secured to or made integral with shaft 11 by set screws or, 
preferably, drive pins '15 and 16 which are pressed into respec 
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tive collar apertures 17 and 18 and driven home into shaft 11. 
An elastomeric compression sleeve 19 is disposed over shaft 
11 and abuts the collar 14. Collar 14 supports bearing washer 
20, serving as a friction abutment for the compression sleeve 
19. 
Compression sleeve 21 is also preferably utilized, and is 

mounted over shaft 11; disposed between the two sleeves l9 
and 21 is a spacer 22 provided with annular gap 23. Annular 
gap 23 may be used, if desired, as a relief area for accom 
modating the ?ow of the material of sleeves l9 and 21 upon 
their compression. The annular gap 23 will assume less im 
portance, and may conceivably even be eliminated, if the 
compression sleeves are reinforced with tubular, ?berous web 
such as a web made of nylon, rayon, and so forth. However, 
plural, spaced sleeves are preferred over a long single sleeve, 
since required compressive frictional forces can be applied 
over a given length in a lesser number of turns of the bolt or 

shaft. 
Backing the two sleeves and spacer 22 is a nut 24 which is 

threaded onto threaded end portion 13 of shaft 1 l. 
The lowermost portion of the mine bolt is made up as fol 

lows. Collar or reaction means 25 abuts bearing washer 26 
corresponding in operation to bearing washer 20 and is pro 
vided with securement means for af?xing the collar securely 
to the shaft to make the same integral therewith. This, again, 
may comprise one or more set screws or, preferably, drive pins 
27 and 28 which are pressed into apertures 29 and 30 and 
driven home into the shaft. A stabilizing bushing 31 is also 
preferably included, is preferably elastomeric and/or resilient 
in general construction, and is disposed immediately un 
derneath and abuts collar 25. A retainer collar 32 may be 
threaded onto the threaded portion of shaft 10, or otherwise 
secured to the shaft, and directly abuts, preferably in a slight 
pre-load relationship, the stabilizing bushing 31. 

In installation, the mine bolt of FIG. 1 is preloaded slightly 
by the user simply turning down on nut 24 so that a slight com 
pression pre-load exists relative to compression sleeves l9 and 
21. The mine bolt 10 is then inserted into a drilled bore 33 as 
sociated with mine shaft 34. 
Numerous ways and means may be provided for turning the 

shaft 1 l and the structure mounted thereto within the bore 33. 
For example, wrench flats may be supplied at 35 and 36 rela 
tive to collar 32, and the use can simply turn, by a suitable 
wrench, the collar 32. This, in turn, will cause a rotation of 
collars 14 and 25 against bearing washers 20 and 26, respec 
tively, and, consequently, a rotation of the entire shaft, except 
for sleeves l9 and 21 and washers 20 and 26. The frictional 
engagement of the sleeves with respect to bore 33 and the 
material thereof will retain these in ?xed condition and, by vir 
tue of the frictional engagement sleeve 21 with nut 24, will 
prevent the latter from rotating also in the presence of rota 
tion of shaft 11. 
The continued rotation of shaft 11 as through the rotational 

displacement of collar 32, by means of a conventional or even 
a spanner wrench, crowbar, or other suitable means, will 
gradually compress the sleeves 19 and 21, tending to expand 
the same outwardly to further grippingly engage the wall of 
bore 33. Any overlap in sleeve material will be accommodated 
by annular gap 23 in spacer 22. 
Once the mine bolt is installed, suitable conventional wire 

mesh 37 can be disposed over the threaded portion 12 and the 
latter retained in place by mine plate 38. In the art, the “mine 
plate” 38 is customarily referred to as boiler plate. For pur 
poses of the speci?cation and claims herein, simply the term 
“mine plate” will be used. 
The purpose for the inclusion of the conventional wire mesh 

37 is to keep elements of the formation from dropping into the 
mine tunnel. Plate 38 serves, in effect, as a retainer for the 
wire or screen mesh so that the former will be held securely 
against the wall of the tunnel or shaft. Once the plate 38 is in 
stalled, suitable nut means 39 will be provided and tightened 
down onto the plate to rigidly secure the plate and wire mesh 
against the formation. 
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FIG. 2 is a slight modi?cation of the structure in FIG. 1, in 
dicating that the lower portion thereof may simply include an 
eye 40 and collar or collar shoulder 41 which are integrally 
formed with or otherwise af?xedly secured to shaft 11A, cor 
responding to shaft 11 in FIG. 1. In the case of FIG. 2, the eye 
or rotation facilitating means 40, in being integral with shaft 
1 1A, may be simply turned by a simple bar so as to provide the 
compression of sleeves 19 and 21 in FIG. 1 to produce the 
frictional securement thereof to bore 33A in FIG. 3. 

In FIG. 4, the shaft 11B is substantially the same as shaft 11 
in FIG. 1, excepting that in the embodiment of FIG. 4 the eye 
or rotation facilitating means 42 is an integrally formed lower 
portion of shaft 118; in addition, a washer 43 and saddle-type 
retainer 44 are utilized. 

It will be understood, of course, that the structure in FIG. 4 
can be used to retain wire mesh and plates as indicated in con 
nection with FIGS. 1 and 3. Most preferably, however, the eye 
bolt type of mine bolt will be employed simply for supporting 
various types of equipment such as slusher equipment, chain 
blocks, cables, and so forth in various mine laterals, stopes, 
and so forth. 

FIG. 5 illustrates the condition of the aft portion of the mine 
bolt when the shaft 11, 1 1A, or 118 is rotated as is indicated in 
FIG. 5. In such event, there is a marked compression and cor 
responding radial expansion of the sleeves 21 and 19, so as to 
effect a secure friction-lock of the sleeves within bore 33, for 
example. Of course, when it is desired to release the mine bolt 
from the formation, the same is merely rotated in an opposite 
direction so as to relieve a compression pressure upon the 
compression sleeves 19 and 21. Resilient stabilizing bushing 
31, preferably formed of elastomeric material, reduces angu 
lar displacements of the shaft’s axial alignment within the bore 
and thus tends to stabilize the longitudinal orientation of the 
mine bolt within the bore of the formation. Frequently, sub 
stantial loading in shear is applied to the bolt below collar 32. 
Often time, these forces will tend actually to dislocate any for 
mation-gripping device used in connection with the bolt. The 
present invention, however, avoids this di?'lculty by providing 
a bushing, preferably a resilient bushing, to take up at a reac 
tion means these forces that are applied, and in preventing 
their affecting the securement mount of the mine bolt to the 
shaft. This principle of utilizing such a bushing will be applica 
ble to all types of bolt and shaft constructions used, whether or 
not the friction-lock sleeves l9 and 21 are also utilized. 

FIG. 6 illustrates another embodiment of the invention 
wherein a hollow shaft 45 is threaded at 46 to accommodate 
the threaded securement there to a nut 47. Elastomeric com 
pression sleeves 48 and 49 are spaced apart by spacer 50, and 
the entire assembly is backed by bearing washer W3 and collar 
51, the latter being secured in place by set screws 52 passing 
through suitably threaded apertures 53 thereof. Compression 
sleeves 48 and 49 may be chosen to correspond with compres 
sion sleeves 19 and 21 in FIG. 4, whereas spacer 50 may cor 
respond to spacer 22 in FIG. 4. 

In proceeding upwardly, we ?nd the presence of a collar 54, 
backing bearing washer W2 and which may be secured by set 
screws or drive pins 55 to shaft 45. Suitable apertures 56 will 
be provided for this purpose. A stabilizing bushing 57 is 
mounted over the shaft 45 as indicated, and a washer or plate 
58 is disposed above ground against the casing 59 and is 
secured in place by collar 60. Collar 60 may be secured by set 
screws 61 to the hollow shaft 45, or other means may be 
suitably provided so as to assure a tight sealed fit, if required, 
at the upper portion of casing 59. 
The structure here operates substantially identically to that 

described in the previous ?gures. Suitable means for turning 
the hollow shaft 45 may be supplied as through the provision 
of a multisided boss 62 secured by means 63 to the hollow 
shaft 45. 
- The application of a spanner wrench or of any other suitable 
means can be used to rotate the hollow shaft 45 to produce a 
loaded compression of compression sleeves 48 and 49, and 
this by virtue of the fact that nut 34, in being threaded onto 

20 

25 

30 

35 

45 

55 

65 

70 

75 

4 
part 46, will enjoy a greater frictional retention as between it 
and compression sleeve 48 than with the metal threaded sur 
face of shaft end 46. 
Continued rotation of hollow shaft 45 will further increase 

the compression loading of compression sleeves 48 and 49 so 
as to provide a very secure and tight engagement of the shaft 
structure, at compression sleeves 48 and 49, with the case 
ment 59. 

In practicing the invention, the “casement” 59 may simply 
comprise ground or other formation in which a bore or‘aper 
ture 64 has been provided. In other instances, the casement 
may in fact comprise a cement casement having a central 
aperture 64. The invention is ideal not only for structures such 
as poles, flag poles, and the like, but also is ideally suited for 
well drilling operations and especially for securing casement 
within well holes or for providing tubular means for introduc 
ing cement or other materials into drill holes for a variety of 
purposes such as plugging ?ssures, cementing casements and 
drill holes, providing mud systems, and so forth. 

It will be observed that the structures shown in the various 
FIGS. 1-6 are useable in a variety of context, such as loading 
and unloading and supporting equipment and materials, in 
troducing or withdrawing materials, ?uids, and so forth in a 
variety of conditions, supporting various structures, including 
the mine formation itself by a variety of means-and all of this 
with the novel concept of providing a novel friction-lock 
and/or stabilizer construction for accomplishing the results in 
tended. Where an eye bolt structure is used, it becomes very 
convenient to apply a substantial force of rotation to the bolt 
so that a desired securement of the mine bolt within the struc 
ture is achieved. Even where wrench flats are used, a customa 
ry long-wrench or spanner wrench can be employed to pro 
vide more than adequate torque in accomplishing the secure 
ment of the mine bolt within the formation bore. The structure 
of FIGS. 1-5 is particularly suitable in providing an eye bolt 
hook or other means for supporting various structures to ac 
complish mine repairs of several varieties. 

In FIG. 7 member or formation 65 has a bore 66 receiving a 
sealing or mounting shaft device 67. The shaft device 67 is 
made up of turning means 68 and a threaded shaft 69A in 
tegral or otherwise keyed therewith. Conventional nut 70 is 
threaded onto the threaded end portion 69 of the shaft and 
backs axially compressible, radially expandable friction-lock 
sleeve 71. Sleeve 72 is of similar character and is separated 
from sleeve 71 by means ofa spacer 73. The latter may be pro 
vided with material flow receiving gap 74', or the gap 74 may 
serve other purposes, as for example, simply spacing the 
sleeves 71 and 72 as indicated. Spacer sleeve 76 is ?anged at 
both ends and hence includes end flange abutments 75 and 77 
engaging sleeves 72 and 78, respectively. The additional 
sleeve or bushing 78 is similar to the sleeves 71 and 72, and all 
of the same are preferably composed of an elastomeric materi 
a1 such as Neoprene. Shouldered bearing means 79 is provided 
and serves as a bearing for a turning device 68. The latter may 
comprise a handle, a nut having wrench flats, a wheel, or any 
other suitable turning device to be secured to shaft 69. 

In operation, the device 67 will be inserted in bore 68 and 
the handle 68 rotated such that nut 70 is threadedly advanced 
toward the handle 68. This is easily accomplished through a 
slight manual pre-load being exerted upon nut 70 to compress 
slightly these sleeves 71, 73 and 78. By virtue of the high coef~ 
?cient of friction between nut 70 and sleeve 71 and the en 
gagement of the latter with the formation of member 65, the 
sleeve 71 with the remaining sleeves will tend to remain in 
?xed, non-rotative disposition. The metal-to-metal contact 
between shaft 69 and nut 70 is of reduced frictional character 
so that the rotation of shaft by handle means 68 will automati 
cally produce a riding down or advancement of nut 70 upon 
shaft 69. This produces the simultaneous compression of 
sleeves 71, 72 and 78, so as to urge these latter outwardly to 
further frictionally engage the wall of bore 66. It will be noted 
that since there is a wide space between friction-lock com 
pression sleeve 72 and friction-lock compression sleeve 78, 
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but a few turns of the shaft will produce a high degree of ex 
pansive force of these and the remaining sleeve against the 
formation, and this by a relatively few turns of handle or turn 
ing means 68. Further, sleeve 78 serves as a stabilizing bushing 
so as to prevent forces in shear as applied to the handle 68 
from tending to dislodge the friction-lock structure of device 
67. ' 

It will be observed that the construction will serve equally 
well in the boreor other aperture of any type of material in 
cluding metal, glass, plastics, and so forth. An unusually high 
mechanical advantage is obtained by virtue of the threaded 
engagement with nut 70 and a selected reduced pitch of the 
threads on shaft 69, so that a tremendous expansive force can 
be achieved by the sleeves for a limited few turns of handle or 
turning means 68 as produced, simply, even by hand pressure. 

Referring again to‘ FIG. 1, for example, where the lower 
most end of the shaft 11 is threaded, then an adapter (not 
shown) will be threaded thereover and subsequently turned, 
as by an impact wrench, so as to rotate the shaft. This in turn 
produces an expansion of friction sleeves l9 and 21 to engage 
and lock into the formation bore. Subsequently, the member 
36 can be tightened (upwardly) so as to expand the elastomer 
ic bushing 31. Then, the shaft structure is locked in place to 
receive screening and support plates as desired. 
While particular embodiments of the present invention have 

been shown and described, it will be obvious to those skilled in 
the art that changes and modifications may be made without 
departing from this invention in its broader aspects, and, 
therefore, the aim in the appended claims is to cover all such 
changes and modifications as fall within the true spirit and 
scope of this invention. 
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Iclaim: - 

1. For securement to a formation at a bore produced 
therein, a device including, in combination, a rotatable shaft 
for disposition in said bore and having means for facilitating 
the rotation of said shaft, a collar affixed to said shaft, 
elastomeric friction means remote from said facilitating means 
and mounted upon said shaft for friction-locking said shaft to 
and within said bore upon the rotation of said shaft, bearing 
washing means interposed between and engaging said collar 
and said friction means, and nut means threaded onto said 
shaft and backing and frictionally engaging said friction 
means, the transverse dimension of said nut means being 
smaller than that of said elastomeric friction means and, 
wherein said device includes radially expandable, stabilizing 
bushing means mounted upon said shaft for disposing within 
said bore, proximate the anus thereof, for reducing angular 
displacements of said shaft relative to its axial alignment 
within said bore in response to forces in shear being applied to 
said shaft exterior of said bore, said stabilizing bushing means 
including means for automatically expanding radially said 
bushing upon the rotation of said shaft. 

2. Structure according to claim 1 wherein said stabilizing 
bushing means comprises an axially compressible, radially ex 
pandable, elastomeric bushing nominally of the same trans 
verse dimension as said friction-locking means, a collar affixed 
to said shaft and backing said bushing, a bearing washer inter 
posed between said collar and said bushing, plate means 
disposed over said formation and circumscribing said bore, 
and means af?xed to said shaft and retentively engaging sai 
plate means. ' 


