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EXPANSON BOLT 

Warren J. Lewis, Mansfield, Ohio, assignor to The 
Ohio Brass Company, fansfield, Ohio, a cor 
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(C. 85-2.8) y Cain. 

This invention relates to expansion boltS. More 
particularly, it relates to the type of expansion 
bolts used for supporting the roof of a nine tun 
nel or the like. The bolts are installed in holes 
drilled into the roof of the mine and with the 
efficient drilling apparatus now available the in 
stallation of these bolts is a very simple and ill 
expensive matter as compared with the former 
practice of shoring the roof and sides of a nine 
tunnel With largetirnberS. 
The improved expansion bolt of this invention 

includes a relatively long rod or stud on which the 
expansible portion of the bolt is assembled. The 
bolt is inserted into a hole drilled into the mine 
roof, with the expansible portion deep in the hole. 
The lower end of the stud which is at the mouth 
of the hole supports means such as a plate or the 
like Which covers the mouth of the hole and holds 
in place a relatively large area of the surface of 
the mine surrounding the hole. The expansible 
portion of the bolt is composed essentially of a 
multi-section shell, the Several Sections of Which 
are positioned axially around the stud and held in 
place by an expansible ring or the like. After 
the expansion bolt has been properly located in a 
hole the stud is rotated and these Shell Sections 
are forced apart and pressed tightly against the 
sides of the hole by an expander which is thread 
ed onto the stud. The inner ends of the Sections 
are engaged with a portion of the stud which is 
threaded reversely to the portion onto which the 
expander is screwed so that the shell and the ex 
pander are moved relatively toward one another 
when the stud is rotated. Consequently, the ex 
pansion action is very rapid. When resistance 
occurs to the movement of the shell and stud to 
Ward one another, continued rotation of the stud 
forces the parts of the shell laterally as the thread 
on the shell rides up On the thread on the stud. 
As the stud is rotated to press the shell Sec 

tions against the Wall of the hole, the retaining 
means which holds the sections in assembled re 
lation yields to the pressure exerted by the ex 
pander. The sections may be moved outwardly 
away from the stud sufficiently to separate them 
from their threaded engagement with the stud. 
Further rotation of the stud causes the expander 
to advance along its thread to press the shell 
Sections tightly against the sides of the hole with 
Out any further movement of the sections into 
the hole, and at the same time the stud is drawn 
upwardly into the hole so that the plate is pressed 
tightly against the surface of the mine roof. 
A preferred form of the invention is illustrated 

in the drawing. In the drawing 
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Fig. 1 is a view showing the expansion bolt 

when it is initially positioned in a hole drilled 
into a nine roof; 

Fig. 2 is a view similar to Fig. but showing the 
bolt after it has been partially expanded; 

Fig. 3 is a view similar to Fig. 1 but showing 
the bolt further expanded and in tight engage 
ment with the sides of the hole; 

Figs. 4 and 5 are cross sectional views taken 
on the lines 4-4 and 5-5, respectively, of Fig. 1; 
and 

Fig. 6 is a cross-sectional view taken on the line 
6-6 of Fig. 2. 
The preferred form of the expansion bolt in 

cludes a stud which is relatively long; usually 
the stud Will be from two to six or seven feet 
long. A Substantially flat plate 2 encircles the 
lower end of the stud and is supported by the 
head 3 of the stud. When the bolt is put in the 
drilled hole 4, as shown in Fig. 1, the plate 2 
covers the mouth of the hole. The plate 2 will 
be tightened against the roof 5 of the mine as the 
bolt is expanded. 
The opposite end of the Stud is provided With a 

right-hand thread 6 onto which the threaded cen 
tral opening 7 of the expander 8 is threaded. The 
eXpander is of the conventional type. It is shaped 
like a cone frustrum except for the ribs 9 which 
prevent rotation between the expander and the 
expansible Sections of the bolt, as described be 
low. The outer, Smooth surface of the ex 
pander tapers from a Smaller diameter at end 
to a larger diameter at end 2. The smaller end 

of the expander points towards the head or 
lower end of the stud. 
The expansible portion of the bolt is formed 

in two Sections 3 and 4 which are assembled 
around the Stud to form a shell below the ex 
pander. Each of the shell sections 3 and 4 has 
tWO tongues 5 and 5, respectively (see Fig. 4), 
which are Spaced by longitudinal slots is and 6, 
respectively. When the sections are assembled, 
the adjacent tongues 5 and 5' on the two sec 
tions are separated by the slots 7 which are the 
Same Size as the slots S and 6'. Half of each 
slot is formed on each section of the shell so 
that When the Sections are assembled these halves 
mate to form the slots on opposite sides of the 
shell. TWO or more sections may be used, but no 
One Section will extend more than 180° around the 
Stud Since the Sections are adapted to be moved 
radially away from the stud. 
The tongues 5, 5 of the shell sections each 

Cover no more than 90° of the surface of the stud. 
They are relatively thin at their tips and gradu. 
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ally become thicker towards the bottom of the 
slots f6, 6' and 1. At the start of any operation 
(Fig. 1) the outer surfaces of the shell Sections 
are substantially cylindrical. The inner Surfaces 
2 then taper gradually inward to the location ac, 
being spaced farthest from the stud at their tips. 
The angle of this taper is less than the angle at 
which the outer surface of the expander tapers. 
For instance, the wall O of the expandel may 
slope outwardly at an angle of eight degrees, and 
the inner wall of the tongues may slope at an 
angle of four degrees. Then as the expander is 
drawn down into the multi-section shell, the Sec 
tions of the shell are pressed outwardly and em 
bedded in the Wall of the hole 4 in the roof of the 
mine. The outer surface is advantageously pro 
vided with fiutes 22 to get a better grip on the 
ilaterial in which the hole 4 is located. 
The end 23 Uf each shell Section below the 

slots is provided with a segment of a left-hand 
thread. When the Sections are assembled Cl 
tie Stud the threaded portions of the Several 
sections cooperate to form a complete left-hand, 
internal thi'sad which is engaged with the left 
hand thread 25 on the stud, below the right 
hand thread 3. When the bolt is inserted in 
a hole, the sections are held in engagement with 
this thread 25 by the ring 3 in the groove 3 
in the outside of the lower end of the sections. 
This ring 35 may be of a piable wire or rubber, 
or Yay be of any expansible construction. The 
l'iing shown is not continuous. The ends abut 
(eacin othel as indicated at numeral 33. The 
ring is Sufficiently elastic to be Snapped into 
place in the groove 3 after the sections are 
properly positioned. 
The Sections are assembled so that the lower 

end of the expander fits against the inner 
surface 2 of the tongues, near their tips, as 
shown in Fig. 1. Ribs 9 fit into the slots ?t 
between the shell sections in the manner shown 
in Fig. 1. The sections may equally well be as 
sembled with the ribs 9 in the slots 6 and 6. 
The libS 9 prevent any leative rotation between 
the Sheil Sections and the expandel. When the 
stud is rotated. - 
To tighten the expansion bolt in the hole 4 

the stud is rotated in a clockwise direction. As 
the Stud is rotated the expander and shell sec 
tions move relatively toward each other along 
their l'espective threads. The expander simul 
taneously presses the shell sections outwardly, 
Starting at their tips. This flares the tips out 
Wardly as shown in Fig. 1. As the expander 
enters further and further into the shell, the 
ring 38 yields and the sections are noved fur 
their fl'On the stud (Fig. 2) until eventually the 
internal threads on the shell become completely 
disengaged from the threads 25 on the stud (Fig. 
3). thereafter there is no further longitudiinal 
in ovellent of the shell with respect to the stud. 
Upon rotation of the stud, after the threads 

have become disengaged, the expander continues 
to rilove along the thread 6 and, as it is drawn 
further and further into the shell it presses the 
Shell Sections farther and farther from the stud 
and embeds them more tightly in the sides of 
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the hole. The expander is capable of exerting 
extremely high pressure on the tongues and the 
ultimate position to which the expander will 
be moved will depend on the hardneSS of the 
stratum into which the hole is drilled. 
As the expander is drawn into the shell, the 

plate 2 is drawn up tightly against the surface 
of the mine roof, covering the hole. The plate 
may become embedded in the Surface somewhat 
as Shown in Fig. 3. 

After the plate is in plessure contact with the 
roof of the mine the thread 6 may bind against 
the thread through the opening 7 of the ex 
pander so that the expander will have a tendency 
to rotate with the stud as the stud is turned. 
If this occurs the ribs 9 will press against the 
edges of their respective slots and tend to rotate 
the shell sections also. This does no harm. 
The deeper the expander is drawn into the 

shell, the greater the outside diameter of the 
shell becomes, and the tighter the bolt is held 
in the hole. The expander can produce an 
enormous outward pressure on the shell sections. 
The Sections are preferably made of malleable 
iron so that the tongues will bend under the 
pressure of the expander. 

This expansion bolt is particularly efficient and 
is easily manufactured and installed. The 
threads on the stud may be rolled or cut in any 
suitable manner. 
The invention is defined in the appended claim. 
What I claim is: 
In an expansion bolt composed of a plurality 

of independent shell sections, a stud threaded 
at its outer end, yieldable retaining means 
around the inner end of the shell sections and 
holding them to the stud, and an expander 
threaded on the outer end of the stud with at 
least a part thereof within the outer end of the 
shell sections and adapted to spread the shell 
Sections as the expander is turned further on 
to the Stud, the improvement which consists in 
the provision of a thread on the stud located in 
wardly from the aforementioned thread and 
threaded in the reverse direction from the afore 
mentioned thread, and threads on the inner sur 
face of the shell sections near their inner end 
which cooperate with said reverse threads on the 
stud whereby when the stud is turned and the 
expander enters sufficiently far into the shell 
Sections the reverse threads spread the inner 
ends of the shell Sections laterally against the 
yieldable retaining means. 

WARREN J. LEWIS. 
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