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This is a continuation-in-part of our application, Serial 
No. 248,529, ?led December 31, 1962, and now aban 
doned. 

This invention relates generally to mine roof plates and 
bolts for attaching these plates to the overhead roof struc 
ture of mines and other types of underground excavations 
requiring shoring means to insure against collapse of the 
ceiling. ' 

More particularly, this invention concerns me roof 
plates of relatively small size and intended to be used to 
cover localized surfaces within subterranean areas such 
as a mine roof, as opposed to larger forms of platesuas 
utilized to completely cover extensive portions of a mine 
roof. 

Preferably, in the present invention, a single fastening 
bolt provided with novel head construction passes through 
the center of a substantially square mine roof support 
plate and is provided with suitable conventional means 
for anchoring the bolt within the roof structure of the 
nnne. 

It is known to provide a substantially square support 
plate with a single fastening bolt for attachment to a 
mine roof; however, most of these prior arrangements fail 
to produce a mine roof supporting plate which may be 
securely attached to the usual roof surface encountered 
by means of the conventional form of fastening bolt. 
Even using the most desirable form of fastening bolt 

and anchoring means in combination with many of the 
known forms of roof plates has led to many shortcom 
ings. Two general types of roof plates are presently _in 
common use. One is the peripheral contact type while 
equally popular is the peripheral and center contact plate. 
In the former instance, only the peripheral edge portion 
of the plate engages the roof surface as the center of the 
plate surrounding the bolt receiving opening 1s normally 
displaced downwardly well below the plane of the'periph 
eral edge so that as the bolt is tightened by turning mto 
its anchor within the roof hole, the center portion of the 
plate will be biased upwardly by the bolt head to place 
the assembly under a constant spring tension. This struc 
ture is thought to offer continued protection following 
minor shifting in the roof strata due to the constant 
biasing of the sprung center portion of the plate. The 
disadvantages of this form of plate are that the exact 
stress condition of the plate is not readily discernible and 
accordingly the tendency to overtighten the bolt and per 
manently deform the plate is very prevalent and also, 
fatigue in the plate due to time and varying stress causes 
a loss of installed tension upon the bolt. 
The latter mentioned peripheral and center contact 

form of plate includes a center portion adapted to be 
drawn into abutting relationship with the mine roof sur 
face. The present invention may be broadly classed as 
this type of plate but includes an improved construction 
precluding the failure so often encountered when using 
the prior known devices which exhibit a tendency to be 
deformed as the bolt is tightened. This is due to the un 
supported disposition of the center portion of the plate 
immediately adjacent the plate hole which results in this 
plate material being drawn up into the mine roof hole 
upon tightening of the bolt. 

After selecting the location for a roof plate, a drill is 
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used to produce the necessary hole in the mine roof struc 
ture for receiving the plate fastening bolt and suitable 
anchoring means therefor. It is not too difficult to drill 
a straight hole in the roof, but even with today’s drill 
supporting carriages, or by aligning the drilling apparatus 
by means of measuring devices, it is virtually impossible 
to provide a bolt fastening hole which is exactly perpen 
dicular to the exposed mine roof surface immediately 
surrounding the bolt hole and which underlies the sup 
port plate. This situation is compounded by the fact that 
hardly ever is the surrounding roof surface perfectly ?at 
or even smooth. 

The result is that when applying conventional support 
plates and using typical fastening bolts, the plate is prac 
tically always disposed at an angle other than normal 
to the axis of the bolt hole, due to the irregularity of 
the roof surface. Upon the tightening of the bolt, the 
“off-center” relationship between the bolt and plane of 
the plate causes a distortion of the support plate due to 
the unequal or uneven seating engagement between the 
head of the bolt and the center of the plate. 

Accordingly, one of the objects of the present invention 
is to provide an improved mine roof plate assembly 
adapted to provide a rigid non-yielding engagement be 
tween a support plate and roof surface. 
Another object of the present invention is to provide 

a universal full contact engagement between a mine roof 
support plate and bolt fastener. 
Another object of the present invention is to provide 

a mine roof bolt having a convex spherical head for 
cooperation with a mine roof support plate provided with 
a mating spherical seat. 
A further object of the present invention is to provide 

a mine roof support assembly including a roof plate pro 
viding peripheral and center engagement with the mine 
roof surface. 
With these and other objects in view which will more 

readily appear as the nature of the invention is better 
understood, the invention consists in the novel construc 
tion, combination, and arrangement of parts, hereinafter 
more fully described, illustrated, and claimed. 
A preferred and practical embodiment of the invention 

is shown in the accompanying drawing, in which: 
FIGURE 1 is an elevational view, partly in section, 

showing the roof plate and fastening bolt of the inven 
tion, in relation to a mine roof structure. 
FIGURE 2 is a perspective view of the roof plate and 

bolt of the invention illustrating more clearly the univer 
sal or spherical seat of the fastening bolt and plate. 
FIGURE 3 is a bottom plan View of the bolt head 

and support plate as shown in FIGURE 1. 
Similar reference characters designate corresponding 

parts throughout the several ?gures of the drawing. 
The mine roof support plate, generally designated 1, 

is preferably of square construction and is provided with 
a centrally disposed opening 2 for receiving the bolt 
fastener generally designated 3. Alternatively, a circuit 
or other shape of plate may 'be used in connection with 
the present invention. 
The lower or bottom face 4 of the plate is formed 

with a downwardly projecting annular reinforcing rib 5 
adjacent to and concentrically disposed with respect to 
the opening 2. _ 

Said annular rib is substantially medially disposed be 
tween the center of the plate opening 2 and the nearest 
peripheral edge of the plate and is formed with a convex 
outer side wall 5a adjacent the plate edge while its inner 
side wall provides an arcuate concave seating surface 6, 
the imaginary projection of which, if carried across the 
opening 2, would comprise a spherical are having a con 



3,238,731 
3 

stant radius. The upper or top surface 7 of the support 
plate 1 is preferably disposed in a single plane to pro 
vide a ?at or coplanar anchoring surface adjacent the 
periphery of the plate and intended to be disposed in 
abutting relationship with the exposed upper mine roof 
surface 8. 

The ‘fastening bolt 3 is adapted to be inserted in a 
suitable hole 9 which is drilled by conventional means 
into the strata of the mine roof. Any of several conven 
tional anchoring devices generally designated 10 may be 
employed to secure the fastening bolt 3 in the opening 9. 
The circumferential edge 11 of the support plate open 

ing 2 may have its upper edge 12, which is coplanar 
with the surface 7, at an angle away from the centeriaxis 
of the opening 2 for reasons which will hereinafter be 
more fully described. 
The mine roof fastening bolt 3 is provided with a 

specially constructed head 13 for cooperating with the 
spherical seat 6 and inclined circumferential edge 11 of 
the support plate. 
An important feature of the present assembly is the 

relationship between the bolt head 13, plate opening 2 
and mine roof hole 9. The diameter of the opening 2 
is at least as large as the diameter of the roof hole 9 
with the bolt head 13 having a diameter greater than 
either. In this manner it will be seen that the upper edge 
12 adjacent the opening 2 will contact the roof surface 
8 to insure ?rm engagement by both of the coplanar 
surfaces 7 and 12. 
The inner spherical surface 14 of the bolt head is 

‘curved to form a convex surface having a radius sub 
stantially identical to the radius of the spherical seat 
6 surrounding the opening 2 of the mine roof plate. 
Thus, it will be noted, as particularly illustrated in 

FIGURE 1, that regardless of the angle between the 
longitudinal axis of the ‘bolt 3 and the plane of the support 
plate 1, a positive ‘full engaging contact will be maintained 
between the spherical convex surface 14 of the ‘bolt head 
13 and the spherical seat 6 of the plate 1, whereby irre 
spective of the unevenness of the mine roof surface 8 
with respect to the upper surface 7 of the plate 1, a 
positive supporting engagement will be maintained be 
tween the bolt head, plate, and mine roof without any 
possibility of deforming the plate or drawing any part 
thereof into the roof hole. In other words, since rarely, 
if ever, is the longitudinal axis of the bolt hole 9 normal 
to the plate of the upper surface 7 of the support plate, 
it is necessary to provide for a universal type engagement 
between the bolt head and plate in order to achieve 
positive non-rocking engagement between these elements. 
As previously described, the circumferential edge 11 

‘forming the opening 2 may be inclined at an angle coin 
ciding with the longitudinal axis of the bolt shank 3a 
when at an angle in abutment with this edge 11. This 
would permit maximum pivotal movement of the bolt 
3 ‘by increasing the diameter ‘of the opening 2 across the 
upper edge 12. 

Suitable means are provided to permit turning of the 
bolt to expand the anchoring means 10 and draw the 
plate up against the mine roof 8. FIGURES 1 and 3 
show a square-shaped recess 15 in the bolt head 13 for 
receiving a similarly shaped turning tool. 

It is to be understood that the invention is not limited 
to the speci?c features shown, but that the means of 
construction herein disclosed comprise the preferred form 
of several modes of putting the invention into effect and 
the invention will therefore be understood in any of its 
forms or modi?cations within the legitimate and valid 
scope of the appended claims. 
We claim: 
1. A mine roof support assembly comprising, in com 

bination, a support plate having an upper roof engaging 
surface and a lower outer face, said plate provided with 
a central opening having a diameter no less than the 
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diameter of a hole formed in the roof, an outward-1y 
projecting annular rib adjacent and concentric to said 
opening and including outer and inner side walls, said 
inner side wall providing a concave spherical seating sur 
face surrounding said opening; the upper edge of said 
inner side wall coplanar with the upper roof engaging 
surface of said plate and providing a second roof engag 
ing surface surrounding the hole in the mine roof struc 
ture which edge combined with said ?rst mentioned roof 
engaging surface prevents distortion of said plate when 
said plate is in assembled supporting position, a fastening 
vbolt having a shank portion insertable through said 
opening in said plate and adapted to extend into a hole 
provided in the mine roof structure, means on said shank 
portion to anchor said bolt in said roof hole, said bolt 
provided with a head portion having a convex spherical 
surface facing said shank portion, the radii of said plate 
and bolt head spherical surfaces being substantially equal, 
whereby, regardless of the relative angle between said 
bolt shank and the upper surface of said plate, a positive 
full contact engagement is provided between said bolt 
head and the seating surface of said plate. 

2. A mine roof support assembly for a mine roof 
structure having an exposed support surface, said roof 
structure provided with a hole having an opening in said 
support surface, a support plate having a continuous ?at 
peripheral coplanar upper roof engaging surface and a 
lower outer face, said plate provided with a central open 
ing at least as large as said roof opening and positioned 
around said roof opening with the upper circumferential 
edge of said plate opening in abutment with the exposed 
surface of said roof structure, said plate having an out 
wardly projecting annular rib adjacent and concentric to 
said opening and including outer and inner side walls, 
said inner side wall providing a concave spherical seat 
ing surface surrounding said plate opening, the upper 
edge of said inner side Wall forming said plate opening 
and coplanar with said upper roof engaging surface of 
said plate which edge combined with said upper roof 
engaging surface prevents distortion of said plate, a fasten 
ing bolt having a shank portion inserted through said 
opening in said plate and extending into said hole pro 
vided in the mine roof structure, means on said shank 
portion anchoring said bolt in said roof hole, said bolt 
provided with a head portion having a ‘convex spherical 
surface facing said shank portion, the radii of said plate 
and bolt head spherical surfaces being substantially equal 
whereby regardless of the relative angle between said bolt 
shank and the upper surface of said plate or the degree 
of tension applied by said bolt, a positive full contact 
engagement is maintained by said bolt head ‘between the 
two coplanar ‘roof engaging portions of said plate and 
the roof support surface without deformation of said in 
ner side wall into said roof opening. 

3. A mine roof support assembly comprising, in com 
bination, a support plate having a ?at peripheral co 
planar upper roof engaging surface and a lower outer 
face, said plate provided with a central opening adapted 
to be positioned around a hole formed in a roof struc 
ture, the diameter of said opening at least as large as 
said roof hole, the upper circumferential edge of said 
opening adapted to be mounted in abutment with the 
exposed outer face of the roof structure, an outwardly 
projecting annular rib adjacent and concentric to said 
opening and including outer and inner side walls, said 
inner side wall providing a concave spherical seating sur 
face surrounding said opening, the upper edge of said 
inner side wall coplanar with said upper roof engaging 
surface of said plate which edge combined with said roof 
engaging surface prevents distortion of said plate when 
staid plate is in assembled supporting position, a fasten 
ing Ibolt having a shank portion inserted through said 
opening in said plate and adapted to extend into said 
hole provided in the mine roof structure, means on said 
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shank portion adapted to anchor said bolt in said roof 
hole, said bolt provided with a head portion having a 
convex spherical surface facing said shank portion, the 
'radii of said plate and bolt head spherical surfaces being 
substantially equal whereby regardless of the relative an 
gle between said bolt shank and the upper surface of 
said plate ‘or the degree of ‘tension applied by said bolt, 
a positive full contact engagement is maintained by said 
bolt head between the two coplanar roof engaging por 
tions of said plate and the roof structure. 
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