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1. 
This invention refers to kerf-boring machines 

for mining coal and like minerals, and more par 
ticularly to machines adapted for boring a Series 
of substantially parallel circular kerfs or cuts and 
holes on Working face which kerfs or cuts and 
holes are used during the mining process. 
A kerf-boring machine according to this inven 

tion is adapted to bore simultaneously one or 
more pairs of circular ring-shaped holes of rela 
tively large diameter and One or more holes of 
a relatively Small diameter. These holes form 
kerfs or cuts of Substantial depth on the working 
face of a coal seam or other mined mineral. After 
boring, the core of each ring-shaped hole or cut 
may be detached easily from the coal Seam face 
Or from the mineral maSS, as well as the remain 
ing pillars of coal or other mineral between kerfs 
or cuts. So that even the hardest coal or like 
minerals may be severed or mined in finished 
transportable pieces from the mass without shot 
firing or any other special breakdown means. 

In mining practice, additional to the hole bor 
ing or drilling machines with a single borer or 
drill, there are well known hole boring or drilling 
machines, having several parallel borers or augers 
arranged in a row which, when the machine is 
advanced, form cuts at the coal face like a breast 
cutting machine of a well known cutter chain 
type. The thickness of this cut or kerf is equal 
to the diameter of the borers or drills and the 
Width is nearly equal to the sum of the diameters 
of the total number of borers in the row. 
As is well known also, the boring of holes by 

means of tubular borer forming ring-shaped cir 
cular cuts in mineral or rock with a core in the 
centre of the hole is often used for geological test 
ing even in the hardest rock. 

Ring-shaped boring has on the One hand an 
evident advantage, compared with the usual full 
hole boring or drilling, because here a part only 
of the rock or mineral inside the area of the hole 
circle is reduced to powder-like holings or cut 
tings, while in the usual full boring the whole 
amount of rock or mineral inside the bored hole is 
So reduced. 
The second advantage of ring-shaped boring, 

as is well known, is that the cutting Speed on all. 
the cutting bits of the tubular borer is nearly 
the same for each bit, whereas on the full-borer 
or drill there is a great inequality of the cutting 
speed near the centre of the borer or drill com 
pared with its periphery, especially when the 
borer or drill is of a large diameter. 

But, on the other hand, the well known method 
of boring of holes by means of ring shaped cuts 
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2. 
Suffers from its own failings because of which its 
use is limited to special purposes only. These 
failings are the great difficulties connected with 
removing the holings from ring-shaped holes, and 
also the remaining core out of the deep holes. 

In the kerf boring machines for mining coal 
and like minerals constructed according to the 
Subject of the invention, the above-mentioned 
advantages of ring-shaped boring are used to a, 
considerable degree, whilst the failings are 
avoided. 
A kerf-boring machine according to this in 

vention comprises at least one pair of round tu 
bular borers of relatively large diameter and have 
ing thin walls. The borers are arranged parallel 
to each other with a small distance between them 
where an ordinary worm or tWist drill of the usual 
Small diameter is attached. The twist drill-head 
with its drill bits protrudes a little further for 
Ward than the tubular borer heads with their 
cutting bitS. 
Both tubular borer heads are partly overlapped 

by the drill head of the central Worm drill. Thus 
both ring-shaped holes are always connected with 
the central hole of Smaller diameter. 

Both borers and the drill are rotatably mounted 
in a casing and are rotated by an electric or com 
pressed air motor directly or by means of a flexi 
ble shaft. 
By the described construction of the machine, 

Whilst the whole machine is advanced toward the 
coal face the tubular borers and the drill are op 
erating simultaneously. The cuttings from each 
two ring-shaped holes of larger diameter are 
forced during the boring process into the central 
full hole of small diameter and are uninterrupt 
edly delivered away by the spiral ribs of the worm 
or tWist drill. 
The reactions to the cutting forces are balanced 

inside the machine casing because the directions 
of rotation of the two large diameter tubular 
borers are opposite to each other. The thickness 
of the ring shaped cuts may be made very Small 
So as to ensure a very easy action of the machine 
and cause only a very Small percentage of the 
Coal or other mineral to be reduced to powderlike 
cuttingS. 
Because of the features described, the machine 

may be constructed so as to be of very light weight 
and Suitable for Operation by hand. 
In Some cases, however, when a higher produc 

tivity is desired and therefore a more powerful 
motor is required the machine must be heavier. 
In these conditions a stronger forward thrust is 
required also and the machine may be constructed 
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So as to be supported by a pillar or prop wedged 
between the roof and floor of the seam, as used 
in mining practice now for well known powerful 
drills or drilling machines. 
A machine constructed according to this inven 

tion may be used in every case of mining practice 
where shot firing is undesirable and the coal or 
other mineral is too hard for the use of come 
pressed air or electric hammers to dislodge it. 
The invention will now be described by way of 

an example of an embodiment with reference to 
the accompanying drawings in which: 

Figure i is a plan view of the machine adapted 
for hand operation, partly in section along line 
- on Figure 4. 

5 

O 

Figure 2 is a Side elevation with section along 
irregular line 2-2 on Figure 1. 
Figure 3 is a front elevation view looking in 

direction of arrow 3. 
Figure 4 is a rear elevation view looking in 

direction of arrow 4. 
Figure 5 is a croSS section along line 5-5 in 

Figure 2. 
Figure 6 is another cross section along line 

6-5 in Figure 2. 
Figure is a Secticin through the working face 

showing the shape of a kerf or cut formed by 
the machine in a coal seam. 

Figure 8 is a vertical section through working 
place of the Sean showing series of kerfs or cuts 
made by machine on coal face. 

Figure 9 is a vertical section along line 9-9 
On Figure 10 Showing driving motor and Support 
ing prop. 

Figure 16 is a longitudinal Section through 
Working place in a coal seam showing the na 
chine Supported by a prop in working piesition, 

Referring to the drawings, a kerf-boring na 
chine comprises one pair of round tubular borers 

and 2 equipped at the forward ends with 
cutting bits f3. On Figure 1 the borer it is 
shown in outside view and the borer 2 is shown 
in longitudina Section. 

Both borers i and 2 by their tail engis 4 
and 5 are rotatably journaled in casing 6 by 
means of anti-friction bearings and 8. The 
borerS and 2 are arranged substantially par 
allel to each other. Between the tubular borers 

and 2 there is located a worm or twist drill 
9 of usual type and of small diameter. The drill 
9 is equipped as usual with blades tipped with 
hard alloy and forming the cutting head 2 which 
protrudes ahead of the borer bits 3. 
By its rear end 2 the drill 9 is drivingly 

mounted in boSS 22 which is secured on a pinion 
shaft 23. On the Sarine pinion shaft 23 is keyed 
also the Spur gear 2. The drill 9 and the pinion 
Shaft 23 are journaled in gasing S by neans of 
two anti-friction bearings 25 and 26. 
The drill 9 is arranged substantially parallel 

to the tubular borers and 2. 
The machine is diriven from a separate motor, 

as ShoWn for example on Figures 9 and 10 by 
nearls of a flexible Shait 2 (Figures 1 and 2) 
the rotating core of which is drivingly connected 
With shaft 28 an integral part of which is the 
pinion 29. The shaft 28 is journaled in two 
anti-friction bearings 3 and 3. 
The pinion 29 meshes with and drives the spur 

gear 24 (Figures 2 and 6), and so rotates the 
pinion shaft 23 and Worm drill 9. The pinion 
shaft 23 meshes with and drives idler 32 which 
is journaled by means of two anti-friction bear 
ings 33 on axis 34. The idler 32 aeshes with 
and drives spur gear 35 which is keyed on tail 
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end 4 of the tubular borer 2 by means of key 
36. The Same idler 32 also meshes with idler 
37 journaled by means of anti-friction bearings 
On the axis 38 and meshed with spui gear 39 
Secured on the tail end 5 of the Second tubular 
borer by means of key 40. 
Thus when the central dril 9 is rotated in 

a right hand direction or clockwise, when looking 
toward the coal face, the tubular borers it and 
f2 have Opposite directions of rotation relative 
to each other as shown by arrows on Figures 1 
and 5. 

All the driving gears are enclosed inside casing 
6 containing lubricant and covered by lid 41 

held in position by bolts 42. To prevent escape 
of lubricant along the rotating shafts there are 
provided oil Seals and packings in flanges 33 and 
44 Surrounding tail ends 4 and 5 and also in 
flanges 45 and 46. 

For holding the machine, in case where it is 
intended for hand operation, in working position, 
there are provided two handles 47 and 48 at 
tached to the lugs 49 and 59 by means of boits 
5A. The handles and 48 are easily detachable 
So as to provide fixing means for mechanically 
Supporting the machine, during operation, such 
as for example a bar, screw or rack supported by 
a prop Cr turret Wedged between the roof and 
floor of the seam, 
The tail ends 8 and 5 are provided with 

central axial holes 52 and 53 through which 
Compressed air or Water may be supplied to the 
inside of each tubular borer i? and 2 as maans 
for removing cuttings out of the kerfs in cases 
where, the borings are directed downwards or 
during Wet boring or in any other case when 
Supply of compressed air or water is desirable. 
On Figure 8 is shown a preferred position of 

kerfs or cuts formed by a machine which is the 
Subject of this invention on coal face of a seam. 
in a narrow development chamber or an entry. 
The boring is preferably started from lower rows 
54 and 55, 
The shape of a cut formed by the machine is 

shown in an enlarged scale ora Figure 7. Here 
may be noted clearly the proportion in sizes of 
Separate parts of a cut. Ring-shaped groove 
parts 5 and 57 of the cut are formed by the 
tubular borers f and d2 (Figure 1) and hole 
part 58 is drilled by the twist or worn drill 9. 
There may also be clearly noted openings 59 con 
necting parts 56, 5 and 58 of the cut. Through 
openings 59 cuttings from the parts 56 and 5 
of the cut are forced during operation of the 
Inachine into the hole part 58 and are removed 
clear of the cut. 
A construction of the machine according to 

this invention and using a supporting prop 6 f is 
Shown on Figures 9 and 10. 

In this construction an electric motor S2 
notinted Separately from the machine is used 
as a driving means. The notor 62 is provided 
With a switchbox 63 operated by switch knob 64. 
Power to the notor 62 is supplied by trailing 
cable 65 and a flaneproof cable plug 66. A flex 
ible shaft 67 connected with rotor of the motor, 
is adapted to transmit rotation from motor 62 
to the driving gearing 68 of the keif-boring ma 
Chine which is constructed as described previ Ously. 
The machine is provided with one pair of tu 

bular borers 69 and a twist drill 7 . But instead 
of handles for hand operation, as was described 
previously, there is provided a rack bar Slo 
ported by a transverse block 72 secured on the 



2,687,542 
5 

prop structure 73 which is adapted to be Wedged 
between roof A and floor 5 of the seam by 
means of Screw jack 6. 
By turning the handle 7 journaled in the 

transverse block 2 and provided with pinion 
8f meshed with rack bar in One direction, the 
bar if is advanced forward toward the coal face. 
The cutting elements of the machine are thus 
thrusted into the coal face and being rotated 
simultaneously will make a cut or kerf. After 
the cut has reached a desired depth as for ex 
ample that of previously-bored kerfs 8 and 79, 
the boring heads will be withdrawn from the 
seam by turning the handle 7 in the opposite 
direction. 
The transverse block 2 may be secured at any 

desired height to form cut in required position. 
After finishing boring, all coal on the Working 

face becomes severed into transportable pieces 
which may be taken fron the face easily and re 
moved without blasting or application of any 
Other special breaking down. Ileans. 

It is to be understood that in accordance With 
Subject of this invention there may also be con 
structed more powerful kerf-boring machines 
provided with two or more pairs of tubular borers, 
each pair of which is provided with its own twist 
drill for removing cuttings or holings from the 
cut as was described previously. These ma 
chines are adapted for boring two or more pairs 
of circular ring-shaped kerfs or cuts and two or 
more holes of relatively Small diameter simul 
taneously. 

I declare that what I claim is: 
1. A kerf-boring machine for mining coal and 

like minerals comprising in combination at least 
one pair of tubular borers of a relatively large 
diameter and having thin Walls, arranged paral 
lel to each other, with a relatively small gap be 
tween them and One twist drill of a relatively 
small diameter located in said gap between the 
tubular borers; a common casing for rotatably 
supporting said borers and drill by their tail 
ends; power means comprising a separate motor 
and a transmission including a flexible shaft for 
rotating said borers and said drill; means in 
cluding handles or grips for hand Support of the 
whole machine and for thrusting into coal or 
other mineral during boring of the kerf or cut. 

2. A kerf-boring machine for mining coal and 
like minerals comprising in combination at least 
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one pair of tubular borers of a relatively large 
diameter and having thin walls, arranged paral 
lel to each other, with a relatively Small gap be 
tween them and one twist drill of a relatively 
Small diameter located in Said gap between the 
tubular borers; a common casing for rotatably 
Supporting said borers and drill by their tail 
ends; power means comprising a separate motor 
and a transmission including a fiexible shaft 
for rotating said borers and said dril; means in 
cluding a prop structure adapted to be Wedged 
between the roof and the floor of a seam for sup 
porting the whole machine; means including a 
rack bar and driving pinion attached to said prop 
for thrusting the machine into coal or other 
nineral during boring of the kerf or cut. 

3. A kerf-boring machine for mining coal and 
like minerals comprising in combination at least 
one pair of tubular borers of a relatively large 
diameter and having thin Walls, arranged paral 
lel to each other, with a relatively Shall gap 
between them and one twist drill of a relatively 
Small diameter located in said gap between the 
tubular borers, a common casing for rotatably 
supporting said borers and drill by their tail ends, 
said parts forming the structure of a movable 
boring head; power means comprising a sep 
arate driving motor and a flexible tranSinission 
for rotating said borers and Said drill, means 
adapted for supporting the Whole boring head at 
any height between the roof and the floor of a 
seam, and means adapted for thrusting said bor 
ing head into coal or other mineral during bor 
ing of the kerf or cut and for Withdrawing it 
back. 

JULIUS YARMAK. 
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