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ROOF SUPPORT FOR UNDERGROUND 

MINES AND OPENINGS 
Claude C. White, 3912 Cahaba Road, 

Birmingham, Ala. 35243 
Continuation-impart of application Ser. No. 796,775, 

Feb. 5, 1969. This application June 25, 1969, Ser. 
No. 836,440 

Int. Cl. E21d 11/00; E04c 5/12 
Cl. 61--45 16 Claims 

ABSTRACT OF THE DISCLOSURE 

A roof support for underground mines and openings 
embodying anchor members embedded in holes drilled in 
spaced, opposed relationship in the roof of a mine pas 
sage or opening. A roof bolt is inserted in each hole, the 
upper terminal of each bolt ‘being engaged with an anchor 
member. The bolts extend downwardly through the holes 
to a point adjacent the mine roof, at which point they 
extend through a collar member. A horizontal reinforcing 
member extends between the holes, and the terminals 
are provided with straps adapted for ?xed engagement 
with each collar. Upon tightening of the anchor members, 
substantially equal tension is applied to the anchor mem 
bers and horizontal reinforcing member to create a re 
sultant upward and inward force on the mine roof. 

This invention relates to a roof support for under 
ground mines and openings, and is a continuation-in-part 
of application Ser. No. 796,775 ?led Feb. 5, 1969'. 

Objects 

It is an object of this invention to provide a roof sup 
port for underground mines and openings comprising a 
truss utilizing the inherent compressive strength of the 
roof masonry, the truss being so arranged to produce an 
upward and inward force on the roof above the mine 
opening, thereby preventing collapse of the roof. 

Another object is to provide a roof support including 
anchor members installed in holes in a mine roof in op 
posed relationship to each other, rod members engaged 
with the anchor members extending downwardly through 
the holes, a collar sleeve engagement with the lower 
portion of at least one of the rod members, a strap mem‘ 
ber engaged with the collar, and a horizontal member 
connecting the strap to the opposite rod member. 
A further object is to provide a roof support as de 

scribed wherein both rod members are roof bolts, and 
collars and strap members are engaged with each roof 
bolt. 
A further object is to provide a roof support of the 

character described, wherein the collar and strap mem 
bers may be readily assembled and installed rapidly with 
a roof bolting machine of conventional structure, the 
installation being readily effected above a continuous min 
ing machine from the mine opening. 
A still further object is to provide means for securely 

holding the strap terminals forming the horizontal rein 
forcing member of the assembly in ?xed relationship to 
each other, so that, upon tightening of the roof bolts, 
the straps will be drawn up into the holes, thus tension 
ing the horizontal reinforcing member with approximately 
the same tension as exerted on the 'bolts, thereby creating 
a resultant upward and inward force on the mine roof. 

Other objects will be manifest from the following de 
scription of the presently preferred forms of the invention 
taken in conjunction with the accompanying drawings. 
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Description of ?gures of drawings 

FIG. 1 is an elevational view of the roof support of 
the present invention illustrating this application; 

FIG. 2 is a view similar to FIG. 1 of a modi?ed form 
of the present invention; 
FIG. 3 is an enlarged elevational view of the present 

roof support, illustrating to advantage the collar and 
strap forming a part of the present invention; 

FIG. 4 is a sectional view taken along the line 4—-4 of 
FIG. 3, looking in the direction of the arrows; 

FIG. 5 is a perspective view of a portion of the roof 
support of the present invention, portions thereof being 
broken away and this assembled for purposes of clarity; 

FIG. 6 is a side elevational view of a strap forming a 
part of the present invention; 

FIG. 7 is an end elevational view of the strap of FIG. 6; 
FIG. 8 is an end elevational view of the strap of FIG. 

6, taken from the opposite end from that illustrated in 
FIG. 7; 

FIG. 9 is a sectional view taken along the line 9——9 of 
FIG. 6, looking in the direction of the arrows; 

FIG. 10 is a top plan view of a collar forming a part 
of the present invention; 

FIG. 11 is a longitudinal sectional view taken along 
the line 11—11 of FIG. 10, looking in the direction of 
the arrows; 

FIG. 12 is an end elevational view of the same; 
FIG. 13 is a sectional view taken along the line 13—13 

of FIG. 11, looking in the direction of the arrows; and 
FIG. 14 is a sectional view taken along the line 14-14 

of FIG. 11, looking in the direction of the arrows. 

Description of invention 

In FIG. 1 there is illustrated one form of the present 
invention, showing the application of the present roof 
support to a mine passage or opening 20, having pillars 
22 and a roof 24, in which is installed a plurality of spaced 
roof supports generally designated 26 which extend later 
ally of passage 20 at spaced intervals. 

In accordance with the objects of this invention, holes 
218 and 30 are drilled in mine roof 24 in opposed relation 
ship to each other, the holes drilled upwardly and out 
wardly at approximately a 45° angle from the lower 
extremity of the roof. As shown to advantage in FIG. 1, 
the lower part of the opening at roof level, is spaced 
from pillars 22, and the upper limits of the holes extend 
to a point in the roof above pillars 22. 
The roof support of the present invention includes roof 

bolts 32 of conventional construction having a washer 34 
and head 36 ?xed to one end thereof, the opposite end 
of the bolt being threadedly engaged with an anchor 
member 38 which is preferably of the expanding shell 
type. - 

In accordance ‘with the present invention, and as illus 
trated in FIGS. 3 and 5, a collar generally designated 40 
is sleeved over the lower portion of the shank of each 
roof bolt 32, adjacent washer 34. 
As shown to advantage in FIGS. 10* to 14, collar 40 in 

cludes a generally cylindrical body 42 having a longi~ 
tudinal bore 44 extending therethrough, the bore being 
adapted for the passage of the shank of bolt 32. Adjacent, 
but spaced from, one terminal portion of the cylindrical 
body there is provided an elongated slot 46 in the upper 
face of the cylindrical body, aft of which the body is en 
larged at 48, to provide a bore section 50 in communica 
tion with bore 44. The cylindrical collar terminates in a 
boss portion 51 which is of reduced size. 
For cooperation with collar 40, there is provided a strap 

52 which includes a main body portion 54 which, as shown 
to advantage in FIG. 9, is of arcuate conformation in cross 
section. One terminal of main body portion 54 is enlarged 
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to provide an abutment member 56. The opposite terminal 
of main body portion 54 is progressively enlarged as in 
dicated at 58. Progressively enlarged section 58 issues into 
a cylindrical terminal portion 60, the extreme limit of 
which is enlarged at its upper extremity to provide a 
stop 62. 

Associated with strap 52, there are provided header 
plates 64, (see FIG. 3) made of wood or other suitable 
material, each header plate being mounted on a horizontal 
support 66, one terminal of which is turned upwardly to 
provide a ?ange ‘68. Portions of support 66 are struck 
downwardly to provide clip members 70 engageable with 
opposed peripheral portions of strap 52 to retain the 
header plates in position. 

It will be noted that straps 52 are bent inwardly towards 
each other at a point below the roof line of the mine open 
ing for engagement with a connecting horizontal support 
member 72. Connection of the horizontal support mem 
ber to the straps is effected by means of wedge assem 
blies 74. 

Each wedge assembly is preferably of similar construc 
tion to that disclosed in my copending application Ser. No. 
796,775, and, as illustrated in FIG. 5, includes a wedge 
box 76 having spaced planar side walls and arcuate upper 
and lower walls, providing an oval shaped opening within 
the box. The upper wall lies in a lateral plane which ex 
tends at an angle to the plane of the lower wall so that the 
cross-sectional area of the opening within the box progres 
sively increases from one end to the other. 
A wedge 78 with a lower arcuate surface complemental 

to the arcuate lower wall of wedge box 76, is adapted for 
insertion into the opening of the wedge box, the upper sur~ 
face of the wedge being ?attened and serrated at 870 to 
complement and intermesh with a corresponding ?attened 
and serrated surface 82 of horizontal connecting member 
72. By this arrangement, upon a tightening force being 
exerted on strap 52, a force is exerted by stop 62 against 
wedge box 76 in a direction to hold horizontal connecting 
member 72 and strap 52 in ?xed relationship to each 
other. 

Operation 
In the installation of the roof support of the present 

invention, strap 52 is inserted through the large core sec 
tiOn of each collar 40, in the manner illustrated in FIG. 5, 
following which roof bolt 32 is passed through elongated 
slot 46 of collar 40. The arcuate surface of strap 52 com 
plements, and lies in contiguous engagement with, the 
outer periphery of roof bolt 32, (see FIG. 4}, thereby per 
mitting only relative longitudinal movement of strap 52 
with respect to collar 40. This longitudinal movement is 
limited by the engagement of abutment 56 of strap 52 
with the adjacent terminal portion of collar 40. 
Anchor member 38 may then be threadedly engaged 

with the inner terminal of bolt 32, following which it may 
be inserted in hole 28 of the mine roof. At a point below 
the roof line, strap 52 is bent upwardly and inwardly 
to lie in opposed relationship with a like member, as 
shown to advantage in FIG. 1. Header plates 64 and sup 
ports 68 may then be positioned between the straps and 
the mine roof. Connecting member 72 is then joined at 
each of its terminals with opposed straps by means of 
wedge assemblies 7 4. 

Each bolt is then tightened to effect anchoring engage 
ment of members 38 with that portion of the mine roof 
surrounding opening 28. Tightening of each bolt also 
e?ects drawing the straps up in to the hole slightly, thereby 
tensioning the connecting strap with approximately the 
same tension as is applied to the bolts. 

In this way, a resultant upward and inward force is 
exerted on the roof in the direction indicated by the arrows 
designated A of FIG. 1. Header plates 64 exert a vertical 
force on the roof indicated at B of FIG. 1. There is there 
by produced a truss-like elfect on the mine roof for hold 
ing the latter up without the use of Wooden or steel beams, 
or other extraneous devices used in the past. 
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4 
In FIG. 2, there is illustrated a slightly modi?ed form 

of the roof support of FIG. 1, and accordingly, like parts 
are identi?ed by like, primed members. 

In this form of the invention, however, only one roof 
bolt 32' is employed in a roof support unit, one anchor 
member 38’ being threadedly engaged With a tubular rod 
84, for expanding the former. The lower portion of rod 
84 is bent inwardly at a point below roof 24' as indicated 
at 86, and extends to a point adjacent horizontal connect~ 
ing member 72'. Rod portion 86 and connecting member 
72' are joined by a connector 88. . 

Installation of this form of roof support is effected in 
substantially the same manner as the form of invention 
illustrated in FIG. 1, and the upward and inward, and 
upward forces exerted thereby are also alike, as shown 
by the force arrows designated A’ and B’. 
With the roof support of the present invention simple 

and economical means are provided for supporting a mine 
roof, which roof support may be readily and quickly in 
stalled and tightened by a conventional bolting machine 
above a continuous mining machine, thereby obviating the 
removal of the mining machine from the passage in which 
the roof supports are being installed. ‘With this invention 
also, the tightening of the roof bolt and the horizontal con 
necting portion extending between the roof bolts is effected 
simultaneously, thereby automatically producing the ap 
plication of approximately the same tension to both the 
roof bolts and the horizontal connecting members. 
What I claim is: 
1. A roof support for underground mines and openings 

having a roof and side pillars forming a passage, the 
support comprising: 

(a) anchor members installed in holes in the mine 
roof above the passage in spaced, opposed relation 
Ship, 

(b) opposed rod members engaged with said anchor 
members and extending downwardly through the 
mine roof holes, 

.(c) a collar in sleeved engagement with the lower 
portion of at least one of said rod members, and 
connecting means extending between said collar and 
the opposite rod member. 

2. The roof support of claim 1, wherein: 
(a) both of said rod members are roof bolts, and 
(b) collars are engaged with the lower portion of both 

of said roof bolts. 
3. The roof support of claim 1, wherein: 
(a) one of said rod members comprises a roof bolt, and 
('b) the other rod member is a rod extending down 
wardly through one of the holes in the mine roof, 

v(c) the rod being bent at a point adjacent the mine 
roof, and 

(d) means for joining the rod terminal to said connect 
ing means. 

4. The roof support of claim 1, wherein said connecting 
means includes: 

(a) a strap engaged with said collar, 
(b) a connecting member engaged with a terminal of 

said strap, and 
(c) means for joining the terminals of the connecting 
member to each strap. 

5. The' roof support of claim '4, wherein said collar in 
cludes: 

(a) a cylindrical body portion having a longitudinal 
bore through which said roof bolt passes, 

.(b) the upper walls of said cylindrical body portion 
being provided with an elongated slot, 

(c) a portion of the cylindrical body portion and bore 
being enlarged, 

(d) said strap including a body portion for insertion 
through the elongated slot and enlarged bore of said 
collar, 

(e) a terminal of said strap being enlarged to provide 
an abutment, whereby said strap is held in ?xed 
relationship to said collar upon engagement of said 
abutment with a terminal of said collar. 
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6. The roof support of claim 4, wherein said means 
for joining the terminals of the connecting member to each 
strap includes: 

(a) a wedge member joining at least one terminal of 
said connection member to a strap. 

7. The roof support of claim 6, wherein: 
(a) both terminals of said connecting member are 
joined to each strap by a wedge member. 

8. The roof support of claim 6, wherein said means 
includes: 

.(a) a connector threadedly engaged with adjacent ter 
minals of said strap and connecting member. 

9. The roof support of claim 5, with the addition of: 
(a) a header plate interposed between each strap and 

the mine roof for exerting an upward force on the 
latter. 

10. A roof support for underground mines and openings 
having a roof and side pillars forming a passage, the 
support comprising: 

(a) anchor members installed in holes in the mine 
roof above the passage in spaced, opposed relation 
ship, 

(b) opposed rod members engaged with said anchor 
members and extending downwardly through the 
mine roof holes, 

.(c) the lower terminals of said rod members being 
spaced from the pillars and the upper terminals there 
of being located above the pillars, 

(d) a collar in sleeved engagement with the lower 
portion of ‘at least one of said rod members, 

(e) a strap, . 

(f) one terminal of said strap being connected to said 
collar, and 

(g) means for connecting the free terminal of said 
strap to the other of said rod members, and 

(h) means for applying approximately equal tension 
to said means and rod members, 

.(i) whereby a resultant upward and inward force is 
applied to the mine roof. 

11. The mine roof support of claim 10, wherein: 
(a) said rod members comprise roof bolts, and 
(1b) a collar and strap is applied to each of said roof 

bolts. 
12. The roof support of claim 11, with the addition of: 
(a) header plates interposed between said straps and 

the mine roof, for exerting an upward force on the 
latter. 

13. A roof support for underground mines and open 
ings having a roof and side pillars forming a passage, the 
support comprising: 

(a) anchor members installed in holes in the mine roof 
above the passage in spaced, opposed relationship, 
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(b) said anchor members extending angularly to the 
mine roof with the uppermost portion thereof lo 
cated above the pillars of the mine passage, 

(c) opposed rod members engaged with said anchor 
members and extending downwardly through the 
mine roof holes, 

((1) a collar in sleeved engagement with the lower por 
tion of at least one of said rod members, said collar 
including, 

(e) a cylindrical body portion having a longitudinal 
bore through which the roof bolt passes, 

(f) the upper wall of said body portion being provided 
with an elongated slot, 

(g) a portion of the body portion and longitudinal bore 
being enlarged from the elongated slot to one ter 
minal thereof, 

(h) a strap engaged with said collar, said strap includ 
mg, 

(i) a body portion of arcuate cross-section for insertion 
through the elongated slot and enlarged bore of said 
collar, 

(j) a terminal of said strap being enlarged to provide 
an abutment, whereby said strap is held in ?xed re~ 
lation to said collar, 

(k) connecting means joining the free terminal of said 
strap to said opposed rod member, and 

(1) means for applying approximately equal tension to 
said rod members. 

14. The roof support of claim 13, wherein: 
(a) one of said rod members is a roof bolt. 
15. The roof support of claim 13, wherein: 
(a) both of said rod members are roof bolts, and 
(b) a collar and strap are applied to each of said roof 

bolts. 
16. The roof support of claim 13, with the addition of: 
(a) header plates interposed between said connecting 
means and mine roof for exerting an upward force 
on the latter. 
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