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EROi RERICK YEAcEACESEN, OF WASHINGTON, DISTRICT OF COT. UNIBEA. 

INTING SAC NE. 

Application filed December 14, 1923. Serial No. 680,260. 

The object of my invention is to provide a 
hithing Inachine capable of excavating a 
whole seam of coal by a threefold process, 
namely, by undermining, shearing, and 

6 blocking the coal, this eliminating the ardu 
or S and hazardous operations of drilling 
and blasting now common to the mining 
process. Furthermore it is an object of my 
invention to provide a mining machine which 
in addition to excavating coal also carries 
the coal which it has loosened from the natu 
ial vein upon a suitable conveyor to the rear 
of the machine from whence it is loaded in 
to cars. 

attain these and other objects of my in 
vention by the mechanism illustrated in the 
accompanying drawings, in which :- 

Figure 1 is a side elevation of my inven 
tion with part of one of the airins 35 broken 
away; - . 

Fig. 2 is a plan view of the machine with 
the upper cutting bit structure and the ver 
tical oscillating cutter arms removed; - 

Fig. 3 is an enlarged detail view of the 
chain used as the second, third and fourth 
cutting chains hereinafter described: 

Fig. 3 is a detailed sectional view on line 
3 ci Fig. 3; 

Fig. 4 is an enlarged detail view of the 
lower cutting chain and bottom saw blade 
arried by said chain; - 
Fig. 4 is a section on line 4-4 of 

Fig. 4; 
Fig. 5 is a top plan view of the entire 

machine; 
Fig. 6 is a front elevation of the machine 

viewed froin its operating end; - 
Fig. 7 is a detail elevational view of verti 

cally oscillating cutter arm 35 and the means 
for eccentrically controlling its action: 

Fig. 8 is an edge view of same partly in 
Section and 

Fig. 9 is a detail side elevation of the lower 
portion of the machine illustrating the func 
tion of screw 4 in elevating fraine 1. 

Like character of reference designate 
like parts in each of the several views. 

Referring to the accompanying drawings, 
provide a main frame 1 mounted on a 

suitable caterpillar truck 2 to which it is 
iyotally attached at 3. provide suitable 
leans such as screw 4 for tilting the machine 
elevating the rear portion of the frame 1 

C1 the caterpillar truck 2. Mounted in the 
rear of the machine provide a suitable mo 
tor 5 which has the motor shaft 6 carrying 
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Worm which drives worm gears 10 which 
are splined on the horizontal shaft 8 arranged 
at right angles to the inotor shaft and longi 
tudinally of the frame of the machine. 60 
Shafts 8 which are mounted in bearings 9 
dive vertical shafts 12 through suitable 
trains of gears 11. - 
The caterpillar truck 2 carries gears 16 

on its rear axle 17, which gears are driven 65 
by gears 15 on vertical shafts 14 which are 
driven by a train of worm gears 13 from 
hoizontal shafts 8, as shown in Fig.1. 

provide a suitable conveyor 18 mounted 
on truck 2, into which coal is delivered from 7) 
a series of combined cutting and conveyor 
chains. These cutter and conveyor chains 
consist of a lower cutter chain 19, a second 
cutting chain 20, third chain 21 and fourth 
Cutting chain 22, of which any suitable 
number may be provided, preferably as 
shown in Fig. 1, the chains being arranged 
in stepped relation as 'egards their forward 
operating portion. As shown in Fig. 2, pro 
vide suitableidler shafts 24 carrying sprockets 
23 on which the respective cutting chains above 
described are mounted. Interimediate the 
forward ends of chains 19 and 20 provide 
conveyor's 25; and intermediate chains 20 
and 21 provide conveyors 26. These con 
conveyors are provided with outstanding or 
radial blades 27. Conveyors 25 and 26, 
which preferably are of the chain type, are 
mounted on sprockets 28 carried by vertical 
shafts 24 which also carry sprockets 23 and 
are driven by the cutting chains 20 and 21, 
as shown in Figs. 1 and 2. 

Referring to Figs, 1, 4 and 4, I provide 
bottom saw blades 29 having cutting teeth 
30 disposed preferably as shown in Fig. 
4. also provide upper cutter blades 31. 
Savy blades 29 and upper cutter blades 31 
are bolted on the botton and top, respec 
tively, of bottom cutting chain 19 by suitable 
bots 32 which also connect the links of the 
chain to each other, as shown in Fig. 4. 
The cutting chain 19 travels in a suitable 
peripheral groove or channel 83 in the 
stepped portion 79 of the main frame 1 of 
the apparatus. Upper cutting chains 20, 105 
21 and 22 are provided with suitable cutter 
biades 33 suitably bolted to the chains as 
by bolts 34, as shown in Fig. 39. 

Referring to Fig. 1, provide a plu 
rality of like vertically oscillating shearing 110 
arms 35 which carry a series of saw cutting 

3 36 suitably afixed as by bolts 37 to 
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the outer arcuate end of arm 35. Blades 
36 are preferably of a like size and inter 
changeable with blades 29 of the bottom 
cutting chain. As shown in Fig. S, shear 
ing arm 35 is operated by crank 39 which 
carries a stub shaft 40 renovably in Ollanted 
in the bushing 41 of the shearing ai'in, as 
illustrated. Crank 39 is not inted on and 
operated by shaft 38. Shearing are 35 is 
provided with a rectangular opening 42 to 
adjustably receive the bushing 41 it which 
the stub shaft 40 of the crank arm is 
mounted for reciprocating the shearing arm. 
I further provide a slot 43 in the shank of 
the shearing arm 35, as shown in Fig. 7. 
Mounted on the face of the shearing arm 

35 provide a can lug 44 travelling in 
the cam groove 45 in the frame of the 
machine. As shown in Fig. 7, can groove 
45 has its upper end 46 oil set to the rear 
of the machine, while its lovel end 47 
is offset to the front of the inachine. The 
central can guide meinber 4S is provided 
with a rearwardly offset upper cam end 
49 and with a forwardly of set cam end 
30. Cann i4 has a forwardly offset upper 
'am end 51 and a rearwardly offset lower 

('a in end 52, the cam elds being arranged 
he 'everse of those of the groove 45 and 
the central cam guide member 48, whereby 
to retract the cutter arm as it is elevated by 
the crank 39 for a new stroke, and to shift 
it forward as it starts downward on a new 
stroke, thus permitting it to engage the coal 
in descending. 

Referring to Figs. 1, 5 and 6, provide 
a transverse horizontal shaft. 53 carrying 
the sprockets 5-1 operated by chains 55 which 
in turn are operated by the Sinhall sprockets 
56 on motor shaft (3. provide a suitable 
plural number of recipirocating arms or 
shaft 57.5S and 59 for operating the cutters 
Or picks 7 which are arranged on the upper 
part of the machine. I provide transverse 
shafts (31 journaled in the bearings 60 which 
are carried by the arms 57, 5S and 59, as 
shown in Fig. 6. provide journal boxes (32 
On the forward free ends of arms 57, 58 and 
59, these journal boxes, as indicated in Fig. 
1, being provided with longitudinal bores 
63, in which are reciprocably linouite: the 
Stub shafts (34. Shafts (31 carry eccentric 
sleeves 65 Operably monted in the pick 
callying casting 63 which also functions as 
an eccentric strap. 
As shown in Fig. 1, provide a lazy tong 

Support 70 for the several journal boxes 
62, this lazy tong support being operably 
mounted at 1 on frame 1 and operably at 
tached at 72 to the several joiinal boxes. 

further provide a horizontally threaded 
shaft 4 operably connected at joint, 73 with 
the lazy tongs (0, the threadiod end of shaft 
4 being operated by means of a suitable 

hand wheel 75 mounted in the bearing 76, 
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whereby the operative height of the cutting 
picks 77 may be leadily adjusted by turning 
hand wheel 75. Frame 1 is provided with 
Suitable stepped politions 79, 80, S1 and S2, 
as shown in figs. 1 and 5, intervening e 
tween the respective stepped cutting chails 
19, 20, 21 and 22. 

I provide a suitable botto in glide late 
or floor TS arranged under cutting chain 19 
and forming a floor for the conveying oper 
ation of Said chain. 
The system of operation employed in this 

new and improved lining achine is based 
upon the principle of mining formerly ap 
plied by the discretionary action of the 
human intellect in the skilled work of Irin 
ing by hand. 
The coal is first loosened foil its natiral 

basis, clay Ol' Stoine, by the operation of th: 
Saw blades on the lowel side of the bott in 
cutting chain which is driven horizontally 
by power. This operation effects an under 
cut, preferably about one inch high and 

inches deep. The bits or lates on the 
upper side of the carrier teeth perform the 
first blocking Operation, namely, that of 
splitting away a narrow section of coal 
(about three inches high and six inches 
deep) Oveihanging the cut made by the 
bottom Saw blades. These blocking its are 
carried by each of the several cutting chains 
which travel horizontally, turning toward 
each other at the outer end of the aparatus, 
that is, toward the middle, and then travel 
ling backward SO as to carry the coal so 
loosened to a sl:itable conveyor, stic is 
illustrated in my co-pending application, 
Serial 656, ISS, filed August 7, 1923. In to 
the Several pair's of chains arranged it 
stepped relation : 'e likewise fitted lock 
ing blades or bits which are so spaced as: 
Split off the desired section of coal that its 
been calculatel both as to height and depth 
ly the positioning of the chains. 

's indicated in Figs. 1 and 5, ct: is 13, 
20, 21 and 22 are both laterally and verti 
cally fiexible, the links being pivotally co 
nected to each other for late's aid vertic'; 
li)O Venent. 
Above the said chains are arranged ad 

justable shafts on which are note a 
definite nuller of reciprocating criting 
teeth or picks which operate by critis 
mounted on same shaft driven is power 
Suitably applied. These picks, ya initi 
tuide of blows, strick along the lines of the 
coal-grain. Sever Sections of coal overlang 
ing Spaces that have been excavated by tie 
Operation of the abovementic net carrier 
chains. fts are built in faines, 

w; vir S. 

it 

These shafts 
respectively, which are fitted with hingred 
Slipports, which are adji stable to a higher 
Ol' Jowel' position by the operation of a 
Screw, or otier device, attached to a suitable 
position on the nachine. 
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To facilitate the operation of chains and 
picks in loosening the coal from its natural 
bed, the coal is cleaved or sheared on both 
sides by the operation of two vertically 
swinging arms fitted with saw-like sections 
on their forward, or Swinging end. These 
two shaft-like saws are elevated and lowered 
by the operation of suitable cranks driven 
by power suitably applied. in the process. 
of lowering the teeth of these shaft-like 
saws, engage the coal, cutting therein a nar 
now passage or ridge which releases a cal 
culated section at both sides, and facilitates 
the operation of the chains and picks. The 
shafts of said swinging saws are fitted with 
sliding bearings in which the driving cranks 
operate. They are also provided with slides 
and bobbin which contribute a cam-move 
ment, to them while they are in operation, 
in such manner that in the upward move 
inent, the saw teeth are withdrawn slightly 
backward so as to permit them to rise with 
out, engaging the coal. In conjunction with 
this cann-imovement there are also fitted in 
the rear end of said shafts sliding bearings 
which permit, them to take the forward and 
recessional movement. 

This mining machine is mounted upon 
specially prepared caterpillai drives suit 
ably driven by the power provided. The 
drives are separately geared so as to permit 
Eine Riversified shifting rcqired for the op 
e':tion of the inachine. A device has also 
been provided whereby this machine can be 
set accurately to take any rise or dip that 
hay occur in the botton, or base of the coal, 
lipon which it performs its function. To this 
end the upper portion of the machine is 
pivoted horizontally, at a suitable point, 
preferably at the front axle, upon the cater 
pillar-drive-truck. At another suitable 
point, preferably toward the rear of the ma 
chine, are positioned set screws, hand oi' 
power driven, which elevate or lower rear 
of machine so as to enable it to cut accurate 
ly, along the lower edge of the coal seatin, 
namely along the lower surface of the coal, 
at its juncture with the underlying strata. 
What claim is:- 
1. In a mining machine, the combination 

of a series of endless chains arranged in 
stepped 'eation, the botton chain project 
ing farthest forward, said bottom chain car 
iying horizontally projecting saw blades, 
and each of the chains carrying horizontally 
projecting cutting bits attached to the upper 
portions of the respective chains. 

2. In a mining machine, the combination 
of a series of endless chains arranged in 
stepped relation, the bottom chain project 
ing fartherest forward, said bottom chain 
carrying horizontally projecting saw blades, 
each of the chains carrying horizontally 
projecting cutting bits attached to the upper 
portions of the respective chains, a plural 

38 

ity of horizontally arranged cutting picks, 
and power controlled means for actuating 
said picks. 

3. In a mining machine, the combination 
of a series of endless chains arranged in 
stepped relation, the bottom chain project 
ing fartherest forward, said botton chain 
carrying horizontally projecting cutting bits 
attached to the upper portions of the re 
spective chains, a plurality of horizontally 

{} 

arranged cutting picks, power controlled 
means for actuating said picks, and in antial 
ly controllied means for adjusting said picks 
to varying heights. 

4. In a mining machine, the combination 
of a series of endless chains arranged in 
stepped relation, the botton chain project 
ing fartherest forward, said botton chain 
carrying horizontally projecting savy blades, 
each of the chains carrying horizontally 
projecting cutting bits attached to the upper 
portions of the respective chains, and in 
termediately disposed endless chains, said 
chains having regularly projecting blades to 
convey the coal. 

5. in a mining machine, the combination 
of a series of horizontally disposed cutting 
picks, means for reciprocating Said picks, 
the aforesaid picks being arranged in spaced 
l'OWs, lazy tong mechanish to which the 
rows of spaced picks are attached and where 
by the height of the rows of picks relative 
to each other and to the frame on which 
they are mounted may be adjusted. 

6. In a mining machine, the combination 
of vertically disposed saw aims the oper 
ating ends of said arms consisting of a 
series of saw-blade sections detachably se 
cured to the saw arms, whereby, to permit 
of convenient replacement of broken blades. 

T. in a mining machine, the combination 
of Vertically disposed saw aims carrying 
saw-blade sections on their operating ends, 
means for reciprocating said blades, and 
means for vertically oscillating said blades. 

8. In a mining machine, the combination 
of a series of pairs of endless chains ar 
ranged in stepped relation, horizontally pro 
jecting saw blades carried by the bottom 
pair of chains, bits carried by the other 
chains and also by the bottom chains, verti 
cally disposed oscillatable saw arms, said 
saw arms having a series of saw blades de 
tachably Secured to their operating ends, 
Said saw blades being interchangeable with 
the saw blades mounted on the aforesaid 
pair of bottom chains, and power means for 
operating on the aforesaid apparatus. 

9. In a mining machine, a cutting arian 
carrying saw blades on its operating end, 
a crank operatively attached to the arm for 
driving same upward and downward, and 
a sliding bearing bolted on the alm con 
nected to said crank. 

10. In a mining machine, the combination 

5 

) 

O 

3: 

  



O 

5 

20 

5 

14 

of a series of pairs of endless chains carry 
ing cutting bits and saw blades, said chains 
being ai'ranged in a stepped l'elation to each 
other, a Series of rows of horizontally cut 
ting picks arranged above the chains, means 
foil reciprocating Said cutting picks, a main 
frame carrying all of the aforesaid appara 
tus, ventically oscillating shearing arms, a 
caterpillal' truck on which the main frame is 
mounted, the frame being hingedly attached 
to the caterpillar truck, and means for ele 
vating or lowering the other end of the main 
frame to Secure the desired adjustment of 
the operative end of the apparatus best 
suited for the particular locations where it 
is used. 

11. in a mining machine, the combination 
of a series of pairs of endless chains carry 
ing cutting bits and saw blades, said chains 
being arranged in a stepped relation to each 
Other, a series of rows of horizontal cutting 
picks arranged above the chains, means fol' 
l'eciprocating Said cutting picks, a main 
frame carrying all of the aforesaid appara 
tus, vertically oscillating arms, a caterpillar 
tluck on which the main frame is mounted, 
the frame being hingedly attached to the 
caterpillar truck, means for elevating and 
lowering the other end of the frame to se 
cure the desired adjustment of the oper 
ating end of the apparatus best suited for 
the particular locations where it is to be 
used, and a conveyor arranged to receive 
material delivered by the aforesaid chains 
and cutting picks and to convey same to an 
other conveyor. 

12. In a mining machine, the combination 
of a pair of endless chains carrying cutting 
bits and saw blades, horizontally operating 
picks arranged above the chains, means for 
reciprocating said picks, a main frame on 
which the aforesaid apparatus is mounted, 
a caterpillal' truck on which the main frame 
is hingedly mounted near one end thereof, 
and neans for elevating or lowering the 
other end of the main frame. 

13. In a mining machine, the combination 
of an endless chain carrying cutting bits 
and horizontal saw blades, picks arranged 
above the chain, means for reciprocably 
operating said picks, a main frame on which 
the aforesaid apparatus is mounted, a cater 
pillar truck on which the main frame is 
hingedly attached near one end thereof, and 
means for elevating or lowering the other 
end of the main frame relative to the cater 
pillar truck. 

14. In a mining machine, the combination 
of a series of pairs of endless chains carry 
ing cutting bits and saw blades, said chains 
being arranged in a stepped relation to each 
other, lorizontally disposed cutting picks 
arranged above the chains, means for recip 
l'ocating said cutting picks, a main frame 
carrying all of the aforesaid apparatus, a 
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caterpillar truck on which the main frame 
is hingedly attached near one end thereof, 
and means for elevating or lowering the 
Other end of the main frame to Secure the 
desired adjustment of the operating end of 
the picks and chains. 

15. In a nining machine, the combination 
of a plurality of pairs of endless chains, a 
frame on which pairs of chains are mount 
ed in stepped relation, Said chains includ 
ing cutting and conveying elements, and a 
caterpillar truck on which the aforesaid ap 
paratus is mounted and including a cater 
pillar drive to force it into the coal. 

16. In a mining machine, the combination 
of Several pairs of endless chains carrying 
coal cutting or sawing elements, a series of 
rows of horizontally disposed cutting picks 
arranged above and rear Wardly of the oper 
a ting end of the chains, and a caterpillar 
drive carrying the aforesaid apparatus and 
adapted to force it into the coal. 

17. In a mining machine, the combination 
of several pair's of endless chains callying 
coal cutting Ol' Sawing elements, a series of 
rows of horizontally disposed cutting picks 
arranged above and rearwardly of the oper 
ating end of the chains, a caterpillar drive 
carrying the aforesaid apparatus and adapt 
el to force it into the coal to be ninett, 
and veltically Oscillating saw aris carried 
by and operatively connected with the afore 
Said apparatus. 

18. In a mining machine, the combination 
of a Series of cutting chains, horizontalis 
disposed cutting picks disposed above the 
chains and operating in a position real ward 
ly of the chains, a plurality of oscillating 
Sly al" is arranged to cit vertically on 
either side of the picks, and a caterpillar 
drive carrying the aforesaid apparatus and 
arranged to shift the entire apparatus to its 
operative position and to press the oper 
ative end of the machine against the face 
of the coal while in operation. 

19. In a mining machine, the combination 
of a sellies of pair's of chains, said chains 
carrying coal cutting elements, reciprocably 
Operated picks all'anged above and real 
Yardly of the operating ends of the afore 
Said chains, vertically operating saw arms 
arranged on either side of the Series of picks 
and cutting chains, a main frame carrying 
all of the aforesaid apparatus, a caterpillai' 
truck to one end of which the aforesaid al 
paratus is hingedly mounted, means for ele 
vating and lowering the main frame relative 
to the caterpillar truck, the above describel 
chains carrying coal cutting elements having 
their links pivotally connected to each other 
for lateral and vertical flexibility. 

20. In a mining machine, the combination 
of a series of pairs of chains, said chains 
carrying coal cutting elements, reciprocally 
Operated picks arranged above and rear 
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wardly of the operating ends of the afore 
said chains, vertically operating saw arms 
arranged on either side of the series of picks 
and cutting chains, a main frame carrying 
all of the aforesaid apparatus, a caterpillar 
truck to one end of which the aforesaid 
apparatus is hingedly mounted, means for 

elevating and lowering the main frame rela 
tive to the caterpillar truck, the above de 
scribed chains carrying coal cutting elements 
and having their links pivotally connected 
to each other. 

RODERICK MACEACHEN. 
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