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Patented Mar. 26, 1929. 
UNITED STATES 

1,707,133 
PATENT OFFICE. 

EDMUND C. MORGAN, OF NEW YORK, N. Y.; OLIVE EUGENIE MORGAN EXECUTRIX OF 
SAID EDMUND C. Y.ORGAN, DECEASED. 

COMBINED COA. MINING AND LOADING MACHINE. 
Application filed August 21, 1918. Serial No. 250,844. . . 

This invention relates to mechanism for 
mining and loading coal and other material, 
and has for its object the provision of such 
a machine that shall be of improved construc 
tion and operation. - 
The invention is exemplified in the combi 

nation and arrangement of parts shown in the 
accompanying drawings and described in the 
following specification, and it is more par 
ticularly pointed out in the appended claims. 

In the drawings 
Fig. 1 is a vertical sectional view through a 

mine chamber showing one embodiment of 
the present invention in elevation in the 
chamber. 

Fig. 2 is a top plan view of the machine 
shown in Fig. 1. 

Fig. 3 is a somewhat diagrammatic view 
showing a horizontal section through a mine 
chamber with the machine in operating posi 
tion therein, 

Fig. 4 is a vertical sectional view of the 
chamber shown in Fig. 3 and illustrates one 
phase of the operation of the machine. 

Figs. 5, 6, 7 and 8 together form a top plan 
view of the machine shown in Figs. 1 and 2, 
but on a larger scale than in those figures. 

Figs. 9, 10, 11 and 12 taken together form 
a side elevation of the machine shown in Figs. 
5 to 8, the machine being in position in a 
mine chamber. 

Figs. 13, 14, 15 and 16 taken together form 
a central longitudinal vertical section of the 
machine shown in Figs. 5 to 8. - 

Figs. 17, 18 and 19 together form a hori 
zontal sectional view substantially on line 
17-19 of Figs. 14, 15 and 16. 

Fig. 20 is a transverse sectional view of the 
cutter bar shown in Fig. 19 on line 20-20 of 
that figure. 

Fig.21 is a rear elevation of the machine 
looking from the left in Fig. 5. 

Fig.22 is a transverse vertical section of the 
machine on line 22-22 of Fig. 6. 

Fig. 23 is a vertical section on line 23-23 
of Fig. 6. 

Fig. 24 is a 
of Fig. 7. 

Fig. 25 is a fragmentary sectional view 
substantially online 25-25 of Fig. 18. 

Fig. 26 is a fragmentary side elevation of 
the portion of the machine shown in Fig. 6 
looking from the top in that figure. , 
Fig.27 is a fragmentary vertical sectional 

view substantially on line 27-27 of Fig. 17. 

vertical section on line 24-24 

Fig. 28is a view similar to Fig. 26 but with portions broken away and other portions in 
section to show details of construction. 

Fig. 29 is a side elevation of the driving 
mechanism for one of the drills forming a 
part of the present invention., 
Fig. 30 is a top plan view of the mechanism 

shown in Fig. 29. 
Fig. 31 is a vertical sectional view on line 

31-31 of Fig. 30. 
Fig. 82 is an elevation of the mechanism 

shown in Fig. 29 looking from the left in that 
figure. ... - 

Fig. 33 is a vertical sectional detail on line 
33-33 of Fig. 30. - 

Fig. 34 is a bottom plan view of a fragment 
of the cutter bar and chain connected there 
with and shows a device for removing the 
cuttings from the path of the chain. 

Fig. 85 is a transverse section online 35-35 
of Fig. 34. . . . 

Fig. 36 is a top plan view of the discharge 
end of the pneumatic conveyer forming a 
part of the present invention. 

Fig. 3 is a side elevation, and Fig. 38 is 
a central vertical section of the portion of 
the conveyer shown in Fig. 36. 

Fig. 39 is a detail of a rack and pinion 
mechanism forming a part of the machine. 

Figs. 40 and 41 together constitute a top 
plan view of a slightly modified form of 
cutter bar. 

Figs. 42 and 43 together constitute a ver 
tical section online 42-43 of Figs. 40 and 41. 

Figs. 44 and 45 together constitute a top 
plan view of a portion of the machine show 
ing a modified form of conveyer mechanism 
for loading; and 

Figs. 46 and 47 constitute a side elevation 
of the mechanism of Figs. 44 and 45. 
The present application is a continuation 

in part of my co-pending applications, Serial 
No. 775,173, filed June 23, 1913, for apparatus 
for mining coal; Serial No. 777,436, filed 
July 5, 1913, for apparatus for mining coal; 

60 

65 

75 

80 

20 

55 

and Serial. No. 196,294, filed October 12, 1927, 
for mining machine, the broadest claims being 
in Serial No. 775,173 and those next in scope 
in Serial No. 77,436, and next in scope in 
Serial No. 196,294, the claims in the present 
application being directed to improvements 
over the subject-matter disclosed in said co pending applications. 
As will be seen more clearly from Figs, 5 

to 24, the embodiment of the invention illus 
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trated in the drawings is provided with a 
main frane plate 1 having reinforcing beams 
2 at each side thereof. The machine is pro 
vided with rear truck wheels 3 and front 
truck wheels 4, the front wheels being of 
smaller diameter than the rear wheels, as 
shown in Figs. 17 and 18. The rear truck 
wheels 3, as shown in Figs. 6, 17 and 23, are 
rigidly connected with a transverse shaft or 
axle 5 which is journaled in bearings in the 
side beams 2. The front truck wheels 4, as 
shown in Figs. 7, 15, 18, 24 and 25, are each 
joined on short axles 6 which are rigidly 
eld by set screws 7 in a pair of swinging 

arms 8 and 9. The arms 8 and 9, as shown 
in Figs. 18 and 25, are journaled on short 
shafts 10 which are mounted in bearings 11 
and 12 rigidly supported on the main frame 
of the machine. The arms 8 and 9 are pro 
vided with an extension 13 through an open 
ing in the end of which is a curved rod 14, 
which rod is provided with coil springs 15 
and 16 for resiliently holding the wheels 4. 
in vertical position relative to the main frame 
of the machine. 

the machine is provided with a movable sup 
porting frame 17 which includes a pair of 
longitudinally extending guide bars or ways 
18 (Figs. 15, 21, 22, 23 and 24) and connect 
ing cross bars 19. The machine may be 
supported on the ways 18 by elongated shoes 
20 which rest upon the tops of the ways, as 
shown in Figs. 15, 23 and 24, and which are 
provided with plates 21 which extend into 
notches 22 in the ways 18, so that the sup 
porting frame 17 is moved up and down when 
the shoes 20 are raised and lowered by mecha 
nism to be described. The shoes 20 at their 
forward ends are pivotally mounted on pins 
23 (Figs. 15 and 24) carried at the ends of 
swinging arms 24 which are rigidly formed 
on a sleeve 25 journaled on a shaft 26 which 
extends transversely of the machine and is 
journaled in bearings 27 (Fig. 24) carried 
by bars 28 (Figs. 7 and 18) formed rigid with 
the plate 1 of the main frame of the machine. 
The sleeve 25 carries a gear segnent 29 (Figs. 
15 and 18) which meshes with a pinion 30 
secured to the end of a shaft 3i, which is 
journaled in a bearing 32 formed in a cross 
bar 33 extending across the machine and con 
necting the side beams 2, as shown in Fig. i8. 
The shaft 31 is provided with a second pinion 
34 which meshes with a pinion 35 on a lateral 
ly extending shaft 36. A bearing 37 pro 
jecting downwardly from the frame plate 1 
supports the shaft 31 adjacent the pinion 34, 
and a similar bearing 38 supports the shaft 
36 at its inner end. The outer end of the 
shaft 36 is journaled in a bearing 39 formed 
in a recess 40 in the side beam 2. A worm 
wheel 41 is secured to the end of the shaft, 36 
and meshes with a worm 42 which is jour 
naled in an upright position, and is provided 

with a squared end 43, Fig. 7, which pro 
jects upwardly through the frame plate 1, 
and which is arranged to receive a wrench 
by which the worm 42 may be rotated. Rota 
tion of the worn 42 will be transmitted 
through the shafts 36 and 31 to the gear 
segment 29 and the sleeve 25, and in this 
way the arms 24 may be rocked to move the 
supporting frame 17 vertically relative to 
the main frame of the machine. The worm 
42 and worm wheel 41 form an automatic lock 
for holding the supporting frame in any 
given position relative to the machine. 
The rear ends of the elongated shoes 20, as 

shown in Figs. 6, 14, and 17, are supported by 
pins 44 carried at the ends of arms 45 and 46 
which are formed integral with a sleeve 47 
journaled on the axle 5 which carries the rear 
truck wheels 3. The sleeve 4 has a gear seg 
ment 48 integral therewith which meshes with S 
a pinion 49 secured to the end of the shaft 31 
so that the rotation of the shaft 31 will swing 
the arms 45 and 46 in unison with the arms 24, 
and thus move the rear ends of the elongated 

... shoes 20 in unison with the movement of the 
In addition to the truck wheels 3 and 4, forward ends thereof. The rear end of the 

shaft 31 is supported adjacent the pinion 49 
in a bearing 50 secured to the under side of 
the main frame plate i. 
The movable supporting frame 17 is pro 

vided with a pair of racks 51 positioned ad 
jacent the outer faces of the ways 18 and pro 
vided with side plates 52 which are connected 
to the outer ends of the rack teeth, and which 
project upwardly to form flanges at the oute 
sides of the racks, as shown in Figs. 23, 24, and 
39. The pins 44 which are connected with the 
rear ends of the shoes 20 have spur gears 53 
(Figs. 14 and 23) journaled thereon is posi 
tion to mesh with the racks 51 secured to the 
upper faces of the ways 18. The gears 53, as 
shown in Fig. 14, mesh with gear's 54 journaled 
on the rear truck axle 5, the gears 54 in turn 
meshing with gears 55 rigidly secured to a 
shaft 56 which is journaled in bearings 5 sup 
ported on a projecting portion 58 of the main 
frame plate , as shown in Fig. 17. The shaft 
56 has a worm wheel 59 rigidly secured to 
one end thereof, and this worm winee i laneshes 
with a worn 60 by which it is driven, as shown 
in Fig. 6. It should be noted that the teeth 
of the worn 60 are set at such an angle that 
power may be transmitted in either direction 
by the worm and worm wheel. The worn 60 is 
secured to the end of a shaft 61 iournaled in 
bearings 62 and 63, as shown in Figs, 6 and 27 
which shaft is provided with pinions 64, 65, 66 
and 67 loosely mounted thereon, but arranged 
to be clutched thereto by clutches 68 and 69 
having operating handles' Qand 7 i, respective 
ly. The pinions 64 and 6 mesh with a beveled 
gear 72, while the pinions 65 and 66 mesh 
with a smaller gear 73, the beveled gears 72 
and 3 being rigidly connected with a spur 
gear 74, as shown also in Fig. 22. The gears 
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72 and 74 are partially covered by a plate 75. 
secured to the upper face of the side beam 2. 
by cap screws 76, and the plate 75 carries the 
bearings 62 and 63 for the shaft. 61, as well as 
a central bearing 77 in which the shaft is also 
journaled at a point above the center of the 
gear 74. It will be apparent that by shifting 
the clutches 68 and 69, the shaft 61 may be 
rotated in either direction at two different 
speeds, the rotation of the shaft being derived 
from the spur gear 74 which is driven in a 
manner to be described. When the clutches 
are both in their intermediate positions, the 
gear 74 may rotate without moving the shaft 
61. When the supporting frame 1 is swung 
downwardly by the arms 24 and 45, the ways 
18 will be caused to rest upon the floor of the 
mine chamber, and further downward move 
ment of the arms will raise the main frame 
of the machine until the truck wheels are lift 
ed free of their supporting rails 78. If the 
shaft 61 is now driven while the machine is 
carried by the movable supporting frame, the 
gears 53 which mesh with the rack 51 will 
cause the machine to travel forward or back 
ward along the supporting frame, the weight 
of the machine being carried by the shoes 20 
which rest upon the ways 18 and which slide 
along the ways as the machine is moved over 
the supporting frame. The direction of the 
movement, whether forward or backward, 
will depend upon the position of the clutch 
handles O and 71, as will also the speed. 

It will be seen that the supplemental track 
permits the mining machine to occupy a posi 
tion which is entirely in advance of the for 
ward end of the mine track. Without the 
supplemental track the extent to which the 
mining operation could be carried would be 
quite limited and the nine track would have 
to be lengthened often. By means of the ex 
tensible track, however, the mine track can 
be laid up close to the mine wall and opera 
tions carried on quite a distance beyond the 
forward end of the mine track before the lat 
ter has to be lengthened by a gang of track 
layers. 

it should also be noted that ordinary mine 
tracks are likely to be irregular on account of 
the rough floor on which they are laid and 
the twisting of the rails due to shifting about 
of the track sections will cause trouble when 
attempts are made to feed the cutter along 
such mine track. By providing the supple 
mental track, however, with machined guide 
grooves, the feeding of the cutter may be 
effected in a perfect, plane and therefore much 
more efficiently. In other words, the kerf 
cutter is so mounted as to cut a kerf in a 
plane paralliei to the guideway. By means of 
this arrangement much greater accuracy is 
secured in the feeding movement than could 
le obtained by moving the whole machine 
along the rails of an ordinary mine track, 
The main frame carries a kerf cutter which 

chain 85 travels. 

3 

is mounted for vertical and horizontal pivotal 
movement, and also a plurality of drills, the 
kerf cutter being used for undercutting the 
material to be mined, while the drills may 
be used for forming openings above the ma 
terial for the purpose of blasting down the 
material which has been undercut by the 
kerf cutter. The kerf cutter, as shown in 
Figs. 8, 12, 16, 19 and 20, comprises a horizon 
tal cutter bar 79 having cutter chain guides 
80 secured to the lateral faces thereof. The 
guides 80, as shown in Figs. 19 and 20, are 
held in place by bolts 81 having counter 
sunk heads, the inner ends of the bolts being 
secured to holding strips 82 provided with 
fianges 83 which interlock with correspond 
ing projections 84 formed on the lateral faces 
of the cutter bar. A cutter chain 85 is pro 
vided with links 86 each of which has flanges 87 arranged to cooperate with overhanging 
flanges 88 on the chain guide 80, as shown 
more clearly in Fig. 35, and the links 86 of the 
cutter chain alternate with links 89 which 
carry bits 90 arranged at different angles 
relative to the chain for forming the kerf 
in the material to be cut. The ends of the 
chain guides 80 and securing plates 82 are 
connected by bolts 91, Fig. 19, with a curved 
yoke 92 which forms, the end of the cutter 
bar about which the forward portion of the 

A curved chain guide 93 
is Secured to the yoke 92 by boits 94 and is 
formed with fanges similar to that of the 
guides 80 for directing the chain around the 
curved end of the bar. It will be apparent 
that the yoke 92 and the securing plates 82 
may be slid iongitudinally of the cutter bar 
79, and a threaded bolt 95 is connected with 
the yoke 92 and passes through a cross-piece 
96 at the end of the cutter bar 79 for the pur 
pose of adjusting the yoke relative to the end, 
of the bar. Nuts 9 are provided for holding 
the yoke 92 in adjusted positiotis to maintain 
the requisite degree of tension on the cutter 
chain 85. If the chain guides 80 and 93 be 
come worn from use, they may be easily re 
moved and replaced by sliding the yoke 92 
with the guides attached from the end of the 
cutter bar, and then releasing the boits which 
hold the chain guides in place. 

By referring to Figs. 2, 8, 16, 19, 41 and 43 
it will be seen that by the use of the semi 
circular slidable guideway at the outer end of 
the chain catter and the elimination of a 
sprocket, wheel in this position the elongated 
supporting bar 9 may be extended almost to 
the extreme outer end of the elongated kerf 
cutter. The adjusting mechanism compris 
ing the screw 95 is located immediately be 
tween the semi-circular support, 92 and the 
extreme outer end of the elongated support 
ing bar 9. The outer curved portion of the 
t-shaped frame 80 which is secured to the 
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elongated supporting bar 79, as shown in Fig. 
19, performs the function of acting as a 130 
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sliding guide for the chain and at the same 
time co-acts with the semi-circular support 
92 and the adjusting mechanism for perform 
ing the additional function of changing the 
position of the U-shaped frame relative to. 
the elongated rectangular bar 9 whenever 
desired. This arrangement permits the re 
newal of the U-shaped frame which contains 
an amount of material small in proportion 
to the remainder of the cutter bar. By pro 
viding such a U-shaped frame for the purpose 
of taking the wear produced by the chain, 
such U-shaped frame may be made of hard 
material with little or no additional expense, 
whereas if the whole cutter had to be made 
of hard material the expense would be com 
paratively considerable. , 
The rear end of the cutter bar 79 extends 

upwardly at 98 (Fig. 16) and carries a hori 
zontally arranged portion 99 having a cen 
tral opening in which an upright shaft 100 is 
journaled. A block 101 is secured to the 
rear face of the upright portion 98 by bolts 
102 (Fig. 12) and provides a second bearing 
for the shaft 100. A sprocket wheel 103 is 
rigidly secured to the lower end of the shaft 
100 and drives the cutter chain 85 which 
passes around the sprocket wheel. A second 
sprocket wheel 104 may be secured to the 
shaft 100 for driving a second cutter, where 
occasion demands. Where it is desired to 
use a second sprocket chain driven by the 
sprocket wheel 104, it is necessary to pro 
vide a supplementai cutter bar 105, as shown 
in Figs. 40 to 43. This supplementai bar 
may be arranged above the bar 9 and 
clamped thereto by bolts 106 which pass 
through a spacer 10 positioned between the 
two cutter bars. 
cutter bar 105 may be secured to the upright 
portion 98 of the lower cutter bar by boits 
08. When the supplemental cutter bar 505 

is used, a second cutter chain i09 is carried 
by the supplemental bar and driven by the 
sprocket wheel 104. By this arrangement. 
a kerf of double the usual width may be 
formed at one operation of the cutter. 
The horizontally extending rear portion 99 

of the cutter bar 9 is circular inform and 
is provided with a circumferentiai groove 
110 (Fig. 16) which receives a correspond 
ingly shaped rib iii formed on a split bear'- 
ing block112, the disconnected portion il3 
of which is held in place by cap screws 14 (Fig.12). A spring catch or lock 110 (Fig. 
8) is arranged to enter any one of the series 
of openings i11 in the horizontai portion 99 
of the cutter bar for holding the cutter bar 
it its various positions of anguiar, adjust 
ment, about the shaft. i00. The shaft 00 is 
located at the center of the bearing formed 
by the bearing block 112, and the cutter bar 
9 is free to swing in the bearing block about 
the center of the shaft, 100 as an axis. The 
bearing block 112 is provided with rearward 

The rear end of the upper 

3, O'?,183. 

ly and outwardly extending upright walls 
15, as shown in Figs. , 8, 11, 12 and 16, and 

these walls are connected at their rear edges 
by a transverse curved upright wall it 6 (Fig. 
18), the waiis 115 and 116 forming a hous 
ing for the sprocket wheels 103 and 104. 
Horizontal flanges or piates 117 and 118 ex 
tend rearwardly from the rear face of the 
wall 116 and are vertically spaced from one 
another, as shown in Fig.15. A box-shaped 
boom 119 is secured to the upper face of the 
plate 117 by rivets 120 and is supported near 
the rear of the main frame for vertical and 
lateral pivotal movement in a manner to be 
described. A bearing 121 is secured to the 
upper face of the piate 117 by cap Screws 
122, as shown in Figs. and 15, and a shaft 
123 is journaled in the bearing and projects 
forwardly through an opening in the up 
right waii. 116 (Fig. 6) into the opening in 8 
the rear of the bearing block 112. The for 
ward end of the shaft 123 carries a pinion 
124 which meshes with a gear 125 rigidly 
secured to the upper end of the shaft, 100 by 
means of which the sprocket wheels 103 and 
04 are driven. 
By referring to Figs. 1, 12 and 16 it will 

be seen that between the body portion of the 
boom 19 and the cutter head 9 there is a 
depending goose-neck connection particu 
larly at 98. 
As shown best in Figs. 15 and i8, a mov 

able slide biock 126 serving as a guide for 
supporting one end of the boom 19, is lo 
cated between the plates 11 and 18 of the 
bearing block 112, and a shaft. i. 2' extends 
transverseiy of the machine in the rear of the 
block 126. A sleeve 128 (Fig. 5) is jour 
nated on the shaft 2 and is carried by arms 
129 which have their rear ends rigid with the 
shafts 10 supported by the main frame of 
the machine. A worm wheel 130 (Fig. 18) is 
rigidly secured to one of the shafts 0 and is 
provided with a self-locking worm 3i, which 
extends upwardly through the main frame 
of the machine and is provided with a 
squared end 32 at its upper end, as show in 
in Fig. , so that the Worth may be rotated by 
means of a socket Wrench. E& will be appar 
ent that rotation of the won 31 and worm 
wheel 130 Wiii tit; the arms 129 aibout the 
shafts 10 as an axis &nd so raise or iower the 
slide block 26, and in this way adjust the 
vertical positioi of the bearing fiock 112 for 
the cutter bar 9. The forward edge of the 
slide block 26 is curved to conforin to the 
curvature of the rear waii i6 of the bearing 
block 1:2, the center of curvature of these 
surfaces being the upright axis about which 
the boom ií9 swings on the nain frame of the 
machine. The bearing block E2 and the cut 
ter bar 9 may be swung faterally upon the 
slide bioci: ; 26 in one direction b. 
a heavy and strong cable 133 which passes 
over a pulley i34. (Fig. 3) in one end of the 
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slide block 126 and which has its end at 
tached to a ring 135 at the lateral edge of the 
wall 115 opposite the pulley 134, as shown 
in Figs. 11 and 18. The cutter bar may be 
swung in the opposite direction by a smaller 
cable 136 of lesser strength than the cable 
133 which passes about a pulley 137. (Fig. 

O 

20 

its rear end to form arms 139 which are angu 
25 

30 

bifurcations 139 are 
sides of a 
attached by a bolt 141 so that the boom 119. 

18) in the opposite end of the slide block 126 
and is connected to the bearing block 112 at 
the side thereof opposite the connection of 
the cable 133. A groove or a channel 138 is 
provided in the front face of the slide block 
126 to accommodate the cables 133 and 136. 
A drum for operating the cables 133 and 136 
is located near the rear of the main frame, 
and is driven in a manner to be described. 
A pivotal attachment for the boom 119 is 

best shown in Figs. 6, 10, 14, 17 and 22. As 
will be seen from the broken lines in Fig. 6, 
the vertical side walls of the boom are curved. 
inwardly near its rear end so that the hori 
zontal plate extends beyond the outer face 
of the side walls. The boom is bifurcated at 

lar in cross-section, as shown in Fig. 22. The positioned on, opposite 
pivot block 140 to which they are 

is free to swing vertically about the bolt 141 
as an axis. The upper face of the block 140 
is provided with a boss 143 which is jour 
nailed in a bracket 144 (Fig. 6) secured to the 
cover plate 145 of the main driving motor 
146 which is shown in Fig. 5 provided with a 
controller 146. The motor 146 is mounted 
upon the frame plate 1 and is held in place 
by bolts 147. An upright shaft 148 extends 

40 

through the vertical axis of the pivot block 
140 and is secured at its lower end in an open 
ing in the frame plate 1, as shown in Figs. 
14 and 22. The pivot block 140 is provided 
with a forwardly projecting sleeve bearing 
149 in which a shaft 150 is journaled for ro 
tation. The sleeve 149 is supported by a plate 
151 journaled on a boss 152 extending up 
wardly from the upper face of the frame 
plate 1. A depression 153 in the plate 1 is 
provided for the supporting plate 151, and 
the plate and depression have their forward 
edges circular, as shown in Fig. 17, to permit. 
the plate 151 to swing about the shaft 148 as 
an axis. An upwardly projecting lug 154 on 
the forward end of the plate 151 supports 
the bearing sleeve 149, as shown in Fig. 14. 
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Journaled on the shaft 148 and resting on the 
upper face of the boss 152 and plate 151 is a 
composite gear comprising an inner beveled 
pinion 155, an outer spur gear 156 and an in 
termediate beveled gear 157. The gears 155, 
156 and 157 are all joined together to rotate in 
inison with one another and to form in effect 
a single member. The gear 157 meshes with a 
pinion 158 secured to the motor shaft 159 by 
means of which the composite gear is driven. 
The shaft 150 is provided with a pinion 160 

which meshes with the gear 155 and is driven 
thereby. The sleeve 149 is provided with an 
upwardly projecting rectangular boss 161 
which extends between the vertical side walls 
of the boom 119, as shown in Figs. 6 and 14, 70 
and holds the boom and sleeve from lateral 
movement relative to one another, although 
the boom is free to swing vertically about its 
pivot 141 independently of the sleeve 149. 
The forward end of the shaft 150 is pro 
vided with a clutch 162 which is operated by 
a handle 163 reached through an opening 164 
(Fig. 14) in the boom 119. The clutch 162 
is arranged to aline with jaws 165 on the rear 
end of the shaft 123 when the boom is in its 
lowermost position, as shown in Fig. 15. A 
bearing 166 is provided in the boom 119 ad 
jacent the clutch jaws 165 to hold the shaft 
123 in fixed position relative to the boom. 
By means of the power transmission mecha 
nism just described, the shaft 123 may be 
driven from the motor 146 to operate the cut 
ter chain 85 when the boom, and cutter bar 
are in their lowermost positions. Before the 
boom and cutter bar can be raised from this 
position for transporting the machine from 
one place to another in the mine, it is neces 
sary to disconnect the clutch 162 from the 
clutch jaws 165. - 
During the transportation of the machine 

from place to place in the mine, the movable 
supporting frame 17 is lifted to free the 
track, and at the same time the cutter bar is 
raised to its uppermost position by the mech 
anism described for that purpose. This per 
mits the machine to rest entirely upon the 
truck wheels, the rear ones of which are then 
driven to propel the machine to any desired 
location along the mine track. The mecha 
nism for driving the truck wheels is best ill 
lustrated in Figs. 6, 17, 22 and 27. The gear 
156 meshes with the gear 74 (Fig. 17) which 
has rigidly connected therewith a smaller 
spur gear 169 secured to an upright shaft 170 
journaled in a bearing 171 in the plate 75, and 
in a second bearing 172 (Fig.27) in the frame 
plate 1. The shaft 170 at its lower end car 
ries a beveled pinion 173 which meshes with a 
similar pinion 174 loosely mounted on a hori 
Zontal shaft 175, but arranged to be clutched 
thereto by a clutch 176 operated by a handle 
177, as shown in Fig. 6. The shaft 175 is sup 
E. by bearings 178 and 179 projecting 
aterally from the main side beam 2 of the 
machine frame. A worm 180 on the end of 
the shaft 175 meshes with a worm wheel 181 
rigidly secured to the end of the axle 5 to 
which the truck wheels 3 are fastened. When 
the clutch 176 is in mesh with the pinion 174, 
the truck wheels 3 may be rotated to propel 
the machine along the track rails in the direc 
tion of movement depending upon the direc. 
tion of rotation of the motor 146. 
For operating the cables 133 and 136 by 
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means of which the cutter bar is swung later 
ally, a drum 182 is provided, which is illus 
trated in Figs. 6, 22, 26 and 28. An upwardly 
curved bracket or cover plate 83 is secured 
to the side beam 2 by bolts 184 (Fig. 6) at 
the side of the machine opposite the propul 
sion mechanism described, and an upright 
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shaft 185 (Fig. 22) is journaled in a bearing 
186 formed on the bracket member 183. The 
lower end of the shaft 185 is journaled in a 
bearing 187 in the frame plate 1. The shaft 
185 has rigidly secured thereto a spur gear 
188 which meshes with the spur gear 156 
(Fig. 17) at the side opposite the gear 74. 
The drum 182 is loosely journaled on the 
shaft 185 (Fig. 28) and rests upon the upper 
face of the spur gear 188, but is free to rotate 
relative thereto. Internal gear teeth 189 are 
secured to the inside of the drum 182 and 
mesh with the teeth of a pinion 190 (Fig. 22) 
secured to the lower end of a shaft 191 jour 
naled in a bearing 192 extending through the 
bracket plate 183. The upper end of the shaft 
191 carries a worm wheel 193 above the up 
per face of the bracket plate 183. A horizon 
tal shaft 194 (Fig. 6) is journaled in a bear 
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ing 195, supported upon the upper face of 
the bracket plate 183, and in a second bear 
ing 196 carried by a bracket 197 secured to 
the cover plate 145 for the motor 146 by bolts 
198. The shaft 194 is provided with a worm 
199 which meshes with the worm wheel 193 
to rotate the shaft 191 (Fig. 22) and the drum 
182. Mechanism is provided for imparting 
opposite rotation to the drum 182 at different 
speeds through the shaft 194 and the gear 

This mechanism is 
shown best in Figs. 6 and 22. A beveled pin 
ion 200 is secured to the shaft 185 and meshes 
with a second pinion 201 secured to the end 
of a short shaft 202 journaled in a bearing 
203 which is supported by a projection on the 
bracket plate 183. The outer end of the shaft 
202 carries a spur gear 204 which meshes with 
a gear 205 loosely mounted on the shaft 194 
and arranged to be rotated therewith by 
means of a clutch 206. The clutch 206 is 
shifted by a handle 207 shown in Fig. 6. The 
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upper end of the shaft 185 carries a worm 
208 which meshes with a worm gear 209 
loosely mounted on the shaft 194, but ar 
ranged to cooperate with the clutch 206 when 
the clutch is shifted into one extreme posi 
tion by the handle 20. When the handle 
207 is shifted to bring the clutch 206 into en 
gagement with the worm gear 209, the drum 
182 will be turned slowly in one direction to 

- wind the cable 133 upon the drum, and simul 
O 

taneously to pay out the cable 136. This 
movement of the drum is employed to feed 
the cutter bar and chain into the work dur 
ing a cutting operation. 
206 is shifted to the other extreme, the drum 
182 is rotated in the opposite direction 
through the spur gears 204 and 205 to wind 

When the clutch 
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the cable 136 upon the drum, and pay out the 
cable 133. In this way a rapid return move 
ment is imparted to the cutter bar. 

In Figs. 2, 5, 6 and 21 is shown a pneu 
matic conveyer for gathering cuttings formed 
by the chain 85 and for conducting them back 
to the rear of the machine where they may be 
deposited in a mine car, or at the side of the 
track, as desired. This conveyer comprises 
a blower 210 driven by a motor 211 and hav 5 

ing an intake pipe 212 connected th’re with 
and extending toward the front of the ma 
chine where it enters the chamber formed by 
the walls 115 and 116 at the rear of the cutter 
bar 79, as shown at 213 in Fig. 7. The pneu 
matic intake pipe 212 is provided with a flex 
ible section 214 (Fig. 2) to permit the pipe 
to swing in unison with the boom 119 to which 
it is connected by brackets 215. A discharge 
pipe 216 leads backwardly from the blower 
210 to deposit the cuttings at the proper 
place in the rear of the car. A flexible section 
217 (Fig.2) is provided in the discharge pipe 
216 to permit the end of the pipe to be swung 
to various positions. An adjustable brace 
218, Fig. 9, supports the discharge pipe 216. 
and is connected with the main frame of the 
machine so that the pipe may be held in prop 
er position for discharging material. It will 
be apparent that the cuttings from the chain 
85 are carried rearwardly by the chain and 
deposited within the opening in the head 
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112 (Fig. 8) from whence they are drawn 
up by the suction pipe 213 and carried to 
loading position in the rear of the machine. 

It will be noticed that in order to main 
tain a level floor in the mine chamber, the 'eat' 
of the cutter bar operates very close to the 
floor level, and for this reason there would be 
a tendency for the cutter chain to carry the 
cuttings back with it on the return run in 
stead of discharging them at the rear end 
of the cutter bar. To prevent this opera 
tion a spring 219 is secured to the edge of 
the cutter bar, adjacent the discharge posi 
tion thereof, as shown in Figs. 34 and 35. As 
will be seen from these views, certain of the 
links of the cutter chain 85 are provided with 
downwardly projecting lugs 220 which are 
arranged to bear against the outer face of the 
spring 219 and press the spring inwardly 
toward the cutter bar as the lug slides along 
the face of the spring. When the lug 220 
moves off the end of the spring 219, the spring 
is free to swing backwardly and so move the 
cuttings in front of it away from the path 
of movement of the cutter chain, and thus 
overcome the tendency. of the cuttings to 
travel round and round with the chain. 
In order to prevent undue formation of 

dust in a mine chamber caused by the dis 
charge of the material from the pneumatic 
conveyor, it may be desirable to provide an 
expansion chamber at the discharge end of 
the tube 216, as shown in IFigs. 36, 37 and 38. 
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This chamber may consist of an imperforate. 
bottom 221 and side walls 222 and a perforate 
cover 223. The perforations 224 in the cover 
223 are preferably closed to the escape of the 
pulverized cuttings from the tube 216 by 
means of a suitable woven fabric. 225 which 
is stretched against the inner face of the cover 
plate 223. The air discharged from the tube 
216 escapes through the fabric 225 and the 
perforations 224, but the dust and particles 
of material remain within the expansion 
chamber. An endless conveyer 226 is located 
within the chamber and carries the pulverized 
material toward the rear end where it is-dis 
charged through an opening 22 into the 
mine car, or on the pile of material being 
formed. A partition or shelf 221 may be 
provided for the load bearing portion of the 
belt-conveyer 226. A hood 228 may be posi 
tioned over the end of the conveyer 226 to 
prevent dust from rising where the material 
is discharged. A series of baffle plates 229 
may be placed within the discharge cham 
ber to prevent the material from being car 
ried directly to the discharge end of the cham 
ber by the blast from the pipe 216 and to per 
mit the air to expand and escape through the 
perforated cover before the material held in 
suspension thereby reaches the discharge end 
of the conveyer. A motor 230 is connected 
with the side of the expansion chamber, as 
shown in Figs. 36 and 37, for operating the 
endless conveyer 226. 

Instead of the pneumatic conveyer shown 
in Figs. 1 and 2, a mechanical conveyer, shown 
in Figs. 44 to 47, may be used for conducting 
cuttings from the front of the machine to 
the loading position at the rear thereof. 
This conveyer may include, an elevator sec 
tion 231 having a receiving plate or platform 
232 adjacent the discharge end of the cut 
ter bar and arranged to discharge into a 
second conveyer section 233 mounted upon 
the rearwardly projecting plate 117 of the 
pivot head 112. The rearwardly extending 
portion of the conveyer section 233 may be 
supported by laterally Sprojecting brackets 
234 secured to the side of the boom 119. The 
elevator section 231 is rigidly connected with 
the side plate 115 of the pivot head 112, as 
shown in Figs. 44 and 46. By this arrange 
ment, the elevator section 231 and the con 
veyer section 233 are made to swing in uni 
son with the boom 119 and the cutter car 
lied thereby. A motor 235 is connected with 
the conveyer section 233 and drives the end 
less conveyer of that section directly, and 

; also operates the endless conveyer of the ele 
vator section 231 through gears 236. The con 
veyer section 233 discharges into a hopper 
237 rigidly mounted upon the main frame of 
the machine adjacent the pivotal support for 
the boom 119, as shown in Figs. 45 and 47, 
and a conveyer section 238 driven by a motor 
239 carries the material rearwardly from the 

t 

hopper 237 and discharges it into a second 
hopper. 240 from which a pivoted conveyer 
section 241 driven by a motor 242 conducts 
thematerial to a position where it may be dis 
charged into a mine car, or at the side of the 
mine track. 
Mounted near the rear of the main frame, 

as shown in Figs. 1, 2, 5, 9, 13, 21, 29, 30, 31 
and 32, are a plurality of drills for the pur 
pose of forming drill holes above the mate 
rial undercut by the kerf cutter in which 
blasting material may be inserted for break 
ing down the undercut coal. These drills 
are arranged to Swing vertically and horizon 
tally independently of one another and are all 
driven by a shaft 243 journaled in bearings 
244 supported by the main frame plate 1. 
The shaft 243 carries a worm wheel 245 (Fig. 
5) which meshes with a worm 246 on the 
rear end of the motor shaft 159. The worm 
wheel 245 is loose upon the shaft 243, but 
may be clutched thereto by a clutch 247 oper 
ated by a lever 248. The drill points 250 
(Fig. 2) are secured at the front ends of 
threaded drill rods 251 (Fig. 31) which are 
arranged to telescope into and out of guiding 
tubes or sleeves 252. Each drill rod at its 
forward end is provided with a guiding co 
lar 253 which fits the interior of the sleeve 
252 and which is splined thereto by a key 254. 
The end of the drill rod is free to rotate in 
the sleeve 252. The drills 250 are of substan 
tially the same length as the guiding tubes 252 
So that when the collars 253 are withdrawn 
to the rear ends of the sleeves 252, the front 
ends of the drills 250 will project but slightly 
from the ends of the guide tubes 252, as 
shown in Fig. 2. A shoulder 255 is provided 
within the sleeve 252 to limit the rearward 
movement of the drills 250 and threaded drill 
rods 251, as shown in Fig. 31. The drills 
are withdrawn to their retracted position 
after their forward movement, by a cable 
256 mounted upon a drun 257, which drum 
may be either, spring actuated, or rotated by 
hand or by power. The drum,257 and the 
threaded drill rod 251 with its connected 
parts are all carried by a bracket member 
258 which is provided with a socket 259 in 
which the rear end of the guiding sleeve 252 
is rigidly secured. The bracket 258 is jour 
nailed to swing horizontally about a pivot 
sleeve 260 which projects upwardly from a 
bearing bracket 261 (Fig. 32) in which a 
pair of beveled gears 262 and 263 are jour 
naled in position to mesh with one another. 
The gear 262 is rigidly secured to the end 
of a short shaft 264 which is journaled in 
the bearing sleeve 260 and which carries a 
beveled pinion 265 at its upper end. The 
gear 263 is formed on a sleeve rigid with the 
shaft 243 and journaled in a bearing 266 at 
the lower end of the bracket 261. The 
bracket 261 carries a horizontally extending 
arm 267 which is provided with a spring 
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pressed bolt 268 at its outer end arranged 
to enter any one of the series of notches 269 
(Fig. 29) in a catch member 270 secured by 
bolts 271 to the upper surface of the frame 
plate 1. The bracket 261 may be tilted about 
the shaft 243 as an axis to vary the vertical 
angular position of the drill rods 251, and 
the bracket and drills may be held in their 

0 
various positions of vertical adjustment by 
the bolt 268 and the catch 270. This adjust 

, ment of the bracket 261 does not in any way 
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drill rod 251 by 

interfere with the driving relation of the 
beveled gears 262 and 263. The bracket 258 
is provided with a bearing 272 in alinement 
with the threaded drill rod 251, and a beveled 
pinion 273 is carried by a sleeve 274 jour 
naled in the bearing 272 and splined to the 

a sliding key 275. The 
pinion 273 meshes with the pinion 265 and is 
driven thereby independently of the lateral 
adjustment of the bracket 258 upon its pivotal 
support 260. A horizontally extending arm 
276 is secured to the bracket 261 and is pro 
vided with a plurality of openings 277 for 
receiving a spring-pressed bolt 278 carried 
at the side of the bracket 258 and arranged 
to hold the bracket 258 in various positions 
of angular adjustment about the pivot sleeve 
260. A tubular guide 279 extends rear 
wardly from the bracket 258 for supporting 
the rear end of the drill rod 251. A pair of 
hand levers 280 and 281 (Fig. 29) are pivot 
ally mounted on the guide 279 and are con 
nected by suitable cords and guides with the 
bolts 278 and 268, respectively, for the pur 
pose of withdrawing these bolts when it is de 
sired to shift the parts of the drill mechanism 
controlled thereby. A split nut is arranged 
in the rear of the bearing 272 for engaging 
the threads on the drill rod 251 and comprises 
a pair of upright bars 283 and 284 pivotally 
mounted at their lower ends on the bracket 
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258 and having their inner faces provided 
with threaded portions for meshing with the 
threads on the drill rod 251, as shown in 
Fig. 33. A pair of links 285 are pivoted to 
the upper end of the bar 284 and have their 
opposite ends pivoted to a yoke 286 (Figs. 
29 and 30) which in turn is pivoted to the 
upper end of the bar, 283. The yoke 286 is 
provided with a handle 287 by which it may 
be swung into the position shown in Fig. 30 
for clamping the bars 283 and 284 in mesh 
with the threads on the drill rod 251. When 
the handle 287 is swung over to the opposite 
position, the split nut formed by the bars 283 
and 284 will be free from the drill rod. 
When the clutch 247 is thrown into oper 

ating position and the split nut formed by 
the bars 283 and 284 (Figs. 29 and 30) is 
held in mesh with the threads on the drill 
rod 251, rotation of the shaft 243 will drive 
the pinion 273 to rotate the drill rod 251 and 
the drili 250 connected therewith, and at 
the same time the threads on the drill rod 
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251 will feed the drill forwardly through 
its guide 252. When the drill has thus been 
driven to its limit of forward movement, 
the split nut formed by the bal's 283 and 284 
may be released from the threaded rod 251 
and the drill may then be withdrawn by the 
cable 256 to its retracted position (Fig. 31). 
Before the beginning of a drilling opera 
tion, the operator may swing the drill into 
any desired position of vertical or lateral 
adjustment by grasping the rearwardly pro 
jecting guide 279 while the bolts 268 and 278 
are held out of engagement with their latch 
members, and after the drill has been proper 
ly adjusted manually, the bolts may be re 
leased to hold it in its adjusted position. It 
should be noted that the two drilis adjacent 
each other, at each side of the machine, are 
so placed that one is slightly above the other. 
This is for the purpose of preventing inter 
ference of... the rearwardly projecting por 
tions of the drills with one another when 
they are swung into their various positions 
of adjustment. It will also be seen that 
since the drills are placed at the sides of the 
machine, the upper portions of their mount 
ings are substantially on a level with the 
upper portion of the motor 146, and hence no 
extra head room is required for the mount 
ing of the drill (see Figs. 1, 9 and 13). 

it should be particularly noted that the 
drill mechanism can be folded into compact 
relation with the framework for transporta 
tion along a low roof mine chamber. At the 
same time. the drills are by reason of their 
sole support on the framework always in 
mediately in readiness for operation when 
the portable frame is moved to a position 
adjacent the mine heading where drilling 
operations are to take place. The elongated 
framework is comparatively low in eleva 
tion to adapt the same for movement, along 
a low roof mine chamber. The motor 146, 
as shown in Figs. 1 and 2, is located at the 
central rear portion of the framework and 
the drill mechanism is located at the sides 
thereof. The motor constitutes the single 
source of power for operating the drills al 
though each of the latter is independently 
adjustable in inclination laterally and in 
inclination upwardly and downwardly. 
The drills may therefore be adjusted in fan 
shaped relation, as shown in Fig. 3, so as to 
conform with the width of the kerf cut 
along the floor. While the framework re 
mains stationary the cutters may operate 
simultaneously, each being fed along its 
own axis. At the same time that the drills 
are being operated and while the frame 
work is stationary, the ke'f-cutter may be 
fed laterally across the space in advance of 
the mine track. Therefore, as soon as the 
arcuate feeding movement of the kerf-cut 
tei' is completed the machine may be with 
drawn and the nine will will be in immediate 
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readiness for receiving the blasting charges 
whieh on account of the fan-shaped relation 
of the drills will break down the coal in ac 
cordance with the width of the kerf cut 
along the floor level. 
When it is desired to begin a mining op 

eration, the machine is first run into the 
chamber along the mine track with the cut 
ter bar raised a sufficient height to clear the 
track. The track is not extended entirely 
to the face of the wall to be worked, but the 
end of the track is spaced from the wall a 
distance approximately equal to the length 
of the cutter bar and pivotal head on which 
it is supported, as shown in Fig. 1. When 
the machine has been brought into position 
with the forward end of the cutter bar adja 
cent the wall to be worked, the cutter bar 
and pivot head on which it is supported is 
swung to one side of the machine and the 
movable supporting frame 1 (Figs, 21 and 
22) for the mining machine is then fed for 
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wardly until the forward end of the sup 
porting frame comes within a short dis 
tance of the mine face to be worked. . It 
should be noted that the movable support 
ing frame is provided at its forward end 
with adjustable supporting screws or jacks 
shown at 290 in Fig. 15 of the drawings. 
These screws are provided with rectangular 
sockets to receive the upper end of a wrench 
so that they may be rotated to adjust the 
forward end of the movable frame 17 into 
proper vertical position. The rear end of 
the supporting frame 17 is provided with 
laterally extending arms 291 shown in Fig. 
22 of the drawings which bear against the 
inner faces of the track rails to assist in re 
ceiving the thrust imparted to the support 
ing frame when the machine is being fed 
forwardly thereon. The frame is made 
long enough to bring the arms 291 back of 
the rearmost position of the rear truck 
wheels so that the arms will not interfere 
with the wheels. When the sliding sup 
porting frame has been fixed in position the 
weight of the machine is then shifted from 
the truck wheels to the shoes 20 which rest 
upon the ways 18, by rotating the shaft 31 
so that the arms 24 and 45 will move the 
shoes downwardly relatively to the frame, 
and thus lift the frame until its weight is 
caused to rest upon the shoes 20 and the ways 
18. The cutter bar. may now be lowered 
until the slide block 126 rests upon projec 
tions 292, Figs. 11 and 15, at the forward end 
of the main side beams of the machine frame. 
This will bring the cutter bar in proper po 
sition to form a kerf, the lower face of which 
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will be in alinement with the mine floor. 
The forward end of the cutter bar may now 
be swung about the shaft 100 (Figs. 12 and 
16) until it is in position at the extreme right 
of the cut which it is desired to make. The 
bar will be locked in this position by the 

catch 110' (Fig. 8), and the machine may 
now be fed forwardly to cause the end of the 
cutter bar to enter the face of the wall to be 
worked. The forward movement of the 
machine is produced by the rotation of the 
gears 53 (Fig. 23) in engagement with the 
racks 51. As previously stated, there are 
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two speeds of rotation of the gears 53, and 
the slower speed is adapted to be used dur 
ing the forward feeding movement of the 
machine. The higher speed of rotation is 
adapted to be employed for moving the slid 
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ing supporting frame into and out of posi 
tion before the weight of the machine is 
placed upon it, or after the weight has been 
removed from it. During the forward 
movement of the cutter bar into the mine 
face, the cutter chain 85 is driven through 
the mechanism described for that purpose, 
and the cuttings which are dislodged by the 
cutter chain are carried backwardly to the 
rear of the machine and discharged into a 
mine car by means of the conveyer extending 
along the length of the machine frame. 
During the forward movement of the cutter 
bar, the boom 119 is held from swinging 
laterally by the cables upon the drum 182. 
Rotation of the drum under the tension up 
on the cables is prevented by means of the 
self-locking worm gear on the shaft 194 
(Figs. 6 and 22). When the machine has 
moved to a position to bring the pivot head 
112 adjacent the wall of the mine being 
worked, the forward movement is discon. 
tinued and the drum 182 is driven to wind the 
heavy or strong cable 133 thereon, to swing 
the boom and cutter bar to the left, as indi 
cated in broken lines in Fig. 3. This move 
ment to the left is continued until the for 
ward end of the cutter bar is brought to a 
position in alinement with the left side wall 
of the mine chamber. The machine is then 
fed backwardly along the movable support 
ing frame into its original position, which 
movement will complete the kerf beneath the 
section of material being undercut. The 
kerf formed is approximately six inches in 
height so that considerable material is re moved during the undercutting operation, 
and this called cuttings is all carried to the 
rear of the machine and loaded into a mine 
car, as indicated in Figs 3 and 4. During 
the time that the cutter bar is being swung 
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from one side of the mine chamber to the 
other, the drills 250 are brought into posi 
tion, as shown in Figs. 3 and 4, and are oper 
ated in the manner previously described to 
drill the blast holes, as indicated in these 
views. The drills are withdrawn from the 
openings made by them prior to the back 
ward movement of the machine. After the 
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kerf has been completed and the drill holes 
formed, the weight of the machine is again 
shifted from the movable supporting frame 
17 to the truck wheels, and the cutter bar is 30 
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raised to clear the track. The machine may 
then be transferred to another postion in 
the mine while the undercut material is shot 
down and loaded in the usual manner. 

If the coal vein is too thin to permit the 
machine to be received in the space occupied 
by it, the undercutting operation may be 
performed in the clay or other material be 
neath the vein. This will increase the 
height of the mine chamber to permit the 
entry of the machine. If this method of 
operation is employed, it will usually be 
desirable to discharge the cuttings of foreign. 
material at one side of the mine track, as 
shown by the broken lines in Fig. 3 of the 
drawings, instead of loading them into the 
mine car. It may sometimes be necessary to 
form a kerf twice the width of the usual kerf 
in order to accommodate the machine in the 
space excavated. Under these conditions 
the double cutter shown in Figs. 40 to 43 is 
employed. In a machine of the propor 
tions shown in the drawings this would per 
mit of the formation of a kerf approximate 
ly, twelve inches in height, and would enable 
the machine to operate on a coal vein 
eighteen inches thick by cutting out foreign 
material under the coal vein to a depth of 
twelve inches and dislodging the coal to 
form a mine chamber thirty inches in height 
between the floor and roof for free passage of 
the mining and loading machine to new op 
erating positions. 

It will be noted from Fig. 3 of the draw 
ings that the kerf formed by the front end 
of the cutter bar during its lateral Swinging 
movement is a comparatively flat curve, thus 
making the face of the mine wall practically 
straight. This is due to the fact that the 
cutter bar is swung about the pivotal con 
nection of the boom i9 with the rear end of 
the main frame, and not about the pivotal 
connection between the cutter bar and the 
front end of the boom. The long radius 
afforded by the combined lengths of the 
boom and cutter bar produces the flat curve 
making for all practicable purposes a 
straight wall at the end of the mine chamber 
where the material is being cut down 

It should be particularly noted that my 
combined coal-mining and loading machine 
herein disclosed is especially adapted to the 
mining and loading of coal in very low roof 
nine chambers, although it is also adapted 
for use on thicker veins of coal when mounted 
on a higher track. While the rectilinear feed 
ing movement parallel to the track while the 
cutter is in an angular position to one side of 
the track, may be effected by the mechanism 
for propelling the truck, I prefer to effect the 
rectilinear feeding movement by means of the 
rack and pinioi) mechanism, because in the lat 
for there is no tendency i any wheels to slip. 
in the type of machi : disclosed, the 
kerf hay be cut paratively great, vii. i t . 
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rapidity, and therefore it is desirable to dis 
pose of the cuttings as fast as they accumulate. 
This is particularly true when the double 
kerf-cutter is used. It will be seen that when 
either a single kerf-cutter or a double kerf 
cutter is employed to remove foreign material, 
the latter may be transferred to one side of the 
track, by means of the conveyer meela lism 
when the discharge pipe thereof is in the dot 
ted line position shown in Fig. 3. But 
whether finely divided coal, or finely divided 
foreign material is being conveyed back of 
the mine wall, no objectionable dust will be 
raised, because the expansion chamber will 
allow the air to expand and pass through the 
perforations into the atmosphere while the 
solid particles are discharged by the lechani 
cal conveyor in the expansion chamber. 

claim:- 
1. A mining and loading machine coin)iis 

ing an undercutting chain cuttei' adapted () 
be located at the base of a mine wall to cut 
narrow kerfs in planes adjacent the plane of 
the floor of the mine chamber, a loading coin 
veyer, and a narrow elongated inte'll ediate 
conveyer at one side of the machine all in 
position adjacent the emerging rul ()f lic 
chain conveyor to gather the cuttings dis 
charged from said undercutting kei'i-cuttel' 
and convey such cuttings upwardly and 'ear 
wardly to said loading conveyor. 

2. A mining and loading machine collis 
ing an undercutting chain ker-cutter adapt 
ed to be located adjacent, the fioor of a nine 
chamber, a narrow elongated conveye' at ()ine 
side of the machine and having a lower receiv 
ing end adjacent the cuttings-dischal'ged po 
sition of said undercutting chain ke'f-cutter, 
means for holding the receiving end of said 
conveyer in fixed relation to said discharged 
position of said kerf-cutter for various posi 
tions of the latter and while said cuttic trav 
els toward said receiving end to convey cut 
tings thereto, and means in a relatively high 
er position than the receiving end of said con 
veyer for receiving cuttings from the latter. 

3. A mining and loading machine compris 
ing a supporting frame, an elongated clain 
kerf-cutter mounted thereon in an :)) () Ni 
mately horizontal plane for Operation at the 
base of a mine wall in a plane adjacent to the 
floor of the mine chamber, means for Swingr 
ing said elongated chain kerf-cutter on an 
upright axis relatively to said spoiting 
frame to feed said kerf-cutter arcuately, 
means for driving said chain kerf-cutter, a 
conveyer extending on an upward inciiile 
from a receiving position in fixed relation to 
the return run of the chain kerf-cuttei' where 
the latter discharges its cuttings, and loading 
apparatus for receiving the cuttings from 
said conveyer at a position relatively inisher 
than the receiving end of said convoy es'. 

4. A mining and loading machine ():-)ris 
ing & main fi'a)le, an elongated chain keli 
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cutter mounted thereon in position to cut a 
kerf with its lower surface approximately in 
the plane of the floor of the mine chamber, 
said kerf-cutter comprising a cutter-frame 
mounted on said main frame for lateral swing 
ing movement on an upright axis, a conveyer 
carried by said frame and movable bodily 
thdrewith, the receiving end of said conveyor 
being located at the floor adjacent the return 
run of said chain kerf-cutter in position to re 
ceive cuttings from the latter, and means for 
swinging said kerf-cutter and said conveyor 
in unison on said upright axis while the rela 
tion between the receiving end of said con 
veyor and said kerf-cutter is maintained at 
the floor of the mine chamber. 

5. In a mining and loading machine, the 
combination with a supporting frame, of 
kerf-cutting mechanism mounted thereon in 
position to cut material from a mine vein in approximately horizontal planes, and pneu 
matic-pressure apparatus comprising an in 
take opening downwardly and mounted on 
said frame and associated with said kerf: 
cutting mechanism for removing the Small 
pieces of material cut by said kerf-cutting 
inechanism and loading such material. 

6. A mining and loading machine compris 
ing a supporting frame, a plane kerf-cutter 
mounted thereon for swinging feeding move 
ment relatively thereto on an upright axis, 
and pneumatic apparatus mounted on said 
frame with its receiving or intake opening in 
fixed relation to the rear end of said plane 
kerf-cutter substantially at said upright axis 
for receiving the cuttings produced by said 
kerf-cutter in its various angular positions 
relative to said frame. o 

7. A mining and loading machine compris 
ing a supporting frame, a floor kerf cutter 
mounted on said frame in position to cut a 
kerf at the base of the mine wall, and pneu 
matic apparatus mounted on said frame with its intake opening extending downwardly in 
position to receive and remove the Small par 
ticles of material cut by said kerf cutter. . 

8. A mining and loading machine compris 
ing a main frame, a supplemental frame 
mounted on said main frame for movement 
relatively thereto, cutting mechanism mount 
ed on said supplemental frame for bodily 
movement therewith to various positions for 
dislodging material in small pieces, a pneu 
matic suction motor mounted on said main 
frame, a pneumatic tube mounted on said Sup 
plemental frame and movable bodily there 
with while extending to a position to gather 
said small pieces of material and remove them 
upon the operation of Said pneumatic suc 
tion motor, and a flexible connection between 
said pneumatic tube and said suction motor. 

9. A mining and loading machine compris 
ing a main frame, of a supplemental frame 
movable relatively thereto, means mounted 
oil said supplemental frame for cutting down 

the material to be mined in finely divided 
particles, a blower mounted on said main 
frame, and pneumatic tubular connections 
between said blower and an intake adjacent 
said cutting-down means, said pneumatic till 
bular connections comprising a flexible tube 
to permit movement of said supplemental 
frame and said cutting-down means rela 
tively to said main frathé while said blower 
is operated to cause the removal of the finely 
divided material from the cutting-down 
le3S. 
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10. In a mining and loading machine, the 
combination with a main frame, of a sup 
plemental frame, kerf-cutting mechanism 
mounted on said supplemental frame to move 
bodily there with relatively to said main 
frame, and means for removing the cuttings 
comprising a nozzle associated with said kerf 
cutting mechanism, a pneumatic tube on said 
supplemental frame, suction apparatus on 
the main frame, and a fiexible connection be 
tween the latter and said tube. , 

11. A mining and ioading machine com 
prising a cutter frame having a closed cham 
ber therein, a plane kerf, cutter, means for 
supporting said kerf cutter in position to dis 
charge cut material from said kerfcutter into 
said closed chamber, and a pneumatic con 
veyer for transferring material from said 
chamber toward loading position. - 

12. A mining and loading machine com 
prising a supporting frame having an over 
hanging downwardly extending chamber 
therein to form a pneumatic nozzle opening 
downwardly adjacent a mine floor, a plane 
kerf cutter, means for supporting said kerf 
clutter in position to cut a kerf in planes par 
allel to the floor of the mine chamber with the 
rear end of said kerf cutter in position to 
discharge its cuttings within the range of said 
nozzle, and pneumatic suction mechanism 
connected to said nozzle to remove such cut 
tings. 

13. A mining and loading machine com 
prising a hollow frame closed at the top and 
sides to form an intake suction chamber open 
at its bottom adjacent the floor of the mine 
chamber, kerf-cutting mechanism arranged 
to move the cuttings formed thereby into said 
chamber, and pneumatic apparatus connect 
ed to said chamber for removing the said cut tings. 

14. A mining and loading machine com 
prising a frame having walls thereon al 
ranged to form a chamber with the bottom 
thereof open, means for supporting said 
frame to bring the open bottom of said cham 
ber adjacent the floor of the mine, a kerf cut 
ter arranged to move the cuttings formed 
thereby along the line floor into said chain 
ber, and a conveyer for transferring said cut 
tings from said chamber to loading position. 

15. A mining and oading naciii)e com 
prising a cutter frame having a low Awardly 
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extending chamber open at its bottom, a plane 
kerf cutter, means for supporting, said kerf 
cutter with its discharge end adjacent the 
opening in said chamber, and a pneumatic 
conveyer connected to said chamber. 

16. In a mining, and loading machine, the 
combination with a supporting frame, of an 
elongated cutter bar connected thereto, a 
chain cutter mounted to travel along said cut 
ter bar to cut a plane kerf, and means con 
nected to said cutter bar in position to be 
actuated by said chain to move the cuttings 
formed by the latter away from the path of 
movement of said chain cutter. 

17. In a mining and loading machine, the 
combination with kerf-cutting mechanism 
comprising an endless chain, and means en 
gaged by said chain and operated thereby for 
moving the cuttings formed by said chain out 
of the path of movement of said chain to pre 
vent said cuttings from being moved back to 

by the return run of said 
chain. 
... 18. In a mining and loading machine, the 
combination with a supporting frame, of an 
elongated plane kerf-cutter in position to cut 
a kerf at the base of a mine wall in an ap 
proximately horizontal plane, means for op 
erating said kerf-cutter by continuously mov 
ing portions thereof into the mine wall and 
outwardly therefrom, and means engaged by 
said kerf-cutter to move the cuttings out of 
the way of the returning portion of said kerf 
cutter and thereby prevent the cuttings from 
being moved back toward the mine wall. 

19. A mining and loading machine com 
prising a supporting frame, a traveling cut 
ter mounted thereon, and a movable member 
connected to said frame in the path of said 
cutter for operation by the latter to dis 
charge cuttings formed by said cutter out 
of the path of the latter. n 

20. A mining and loading machine com 
prising a traveling kerf cutter, and a movable 
member in the path of said cutter and actu 
ated thereby for moving the cuttings from 
said path. . , 

21. In a mining and loading machine, the 
combination with a supporting frame, of a 
traveling kerf-cutter mounted thereon, and 
a yielding member intermittently operated 
by said traveling kerf-cutter for forcing cut 
tings out of the path of said kerf-cutter. 

22. In a mining and loading machine, a 
traveling cutter having projections thereon, 
and a yielding member located in the path 
of said projections and actuated thereby for 
removing cuttings from said path. 

23. In a mining and loading machine, a 
traveling cutter having projections thereon, 
and a resilient member located in the path 
of said projections and arranged to be en 
gaged by said projections and placed under 
stress thereby while said projections are 
passing said member and to engage the cut 
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tings when released by said projections and 
to force said cuttings out of said path. 

24. In a mining and loading machine, a 
kerf cutter arranged to operate in close proX 
inity...to the floor of a mine chamber, and a 
resilient scraper located in the path of said 
cutter and arranged to yield thereto and 
to return to its original position under the 
resiliency thereof to remove the cuttings from 
said path. 

25. In a mining and loading machine, an 
endless kerf cutter having projections there 
on, and a resilient member located in the path 
of said cutter and arranged to be engaged 
by said projections and to be pressed thereby 
to one side of the path of said cutter and 
to return to its original position under the 
resiliency thereof after the passage of said 
projections to free the path of said cutter 
from the material severed thereby. 

26. In a mining and loading machine, a 
cutter bar, a cutter chain arranged to travel 
along said bar, projections carried by said 
cutter chain, and a flat spring secured to said 
cutter bar in the path of said projections and 
arranged to be compressed by said projec 
tions during their passage along said bar and 
to be subsequently released thereby to cause 
said spring to remove the cuttings formed 
by said chain out of the path thereof. 

27. In a mining and loading machine, a 
kerf cutter comprising a cutter bar, means for 
supporting said bar in close proximity to the 
floor of the mine chamber, an endless cutter 
chain arranged to travel on said bar having 
spaced projections thereon, and a flat spring 
secured to said bar in the path of said pro jections and arranged with its lower edge ad 
jacent the floor of the mine so that said spring will be alternately compressed and re 
leased by said projections to cause said spring 
to move the cuttings formed by said chain 
out of the path thereof. 

28. A mining and loading machine con 
prising an endless cutter, means located in 
the path of said cutter and operated thereby 
for moving the material severed thereby out 
of said path, and a conveying apparatus for 
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transferring said material into loading posi 
tion. 

29. A mining and loading machine con 
prising an endless kerf cutter, a movable 
member located in the path of said cutter and operated thereby for forcing the cuttings out 
of said path, and conveying apparatus hav: 
ing its receiving end located adjacent said 
movable member for transferring said cut 
tings into loading position. 

30. A mining and loading machine com 
prising a kerf cutter having an endless chain 
thereon, a resilient member located in the 
path of said chain and actuated thereby for 
removing the cuttings from said path, and 
a conveyor having its receiving end located 
adjacent said resilient member for receiving 
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the cuttings therefrom and for transferring 
said cuttings into loading position, 

31. A mining and loading machine com 
prising a supporting frame, a chain kerf 
cutter pivotally mounted on said frame to 
have a swinging feeding movement on an 
upright axis, a conveyor on said supporting 
frame with an arc-shaped hopper at its re 
ceiving end near the pivotal connection he 
tween said kerf-cutter and said supporting 
frame, and means comprising an auxiliary 
conveyor located adjacent said pivot for re 
moving the cuttings discharged by said kerf 
cutter and delivering such cuttings to said 
hopper while said kerf-cutter is swung on 
said pivot during the operation thereof. 

32. A mining and loading machine com 
prising a movable cutter frame, a cutter bar 
pivotally mounted on said movable frame, 
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an endless cutter on said cutter bar, means located adjacent the pivotal mounting of said 
bar for removing the cuttings from the path 
of said endless cutter, and a conveyer carried 
b 
Civil end thereof positioned adjacent the 
pivotal mounting of said cutter bar for re 
ceiving the material from said cutter chain 
and for transferring said material into load ing position. 
33. In a mining, and loading machine, a 

main frame, a cutter frame pivotally mount 
ed on said main frame, a cutter bar pivotally 
mounted on said cutter frame at the end 
thereof opposite the pivotal connection be: 
tween said cutter frame and said main frame, a pneumatic conveyer having the receiving 
end thereof carried by said cutter frame adja 
cent the pivotal mounting of said cutter bar 
thereon, and a blower for forcing material through said pneumatic conveyer from adja 
cent said cutter bar to loading position in 
the rear of said machine. . 

34. A mining and loading machine com 
prising a main frame, a cutter frame pivotally 
mounted on said main frame, a cutter bar piv 
otally mounted on said cutter frame at the end thereof opposite the pivotal connection be 
tween said cutterframe and said main frame, an 
endless cutter chain carried by said cutter bar, 
means for removing material from the path 
of said cutter chain at a point adjacent the 
pivotal connection between said cutter bar 
and said cutter frame, a blower on said main 
frame, a pneumatic conveyer carried by said 
cutter frame and having the receiving end 
thereof located adjacent the pivotal connec 
tion between said cutter frame and said cut 
ter bar, said conveyer having a flexible sec 
tion therein to permit movement, thereof with 
said cutter frame, and a discharge conveyer 
section connected with said blower for trans 
ferring material gathered by the receiving end 
of said conveyer and for discharging said ma 
terial in loading position. 

35. A mining and loading machine com 

said movable frame and having the re 
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prising a supporting frame, kerf-cutting 
mechanism mounted thereon, pneumatic con veyer apparatus for transferring the cuttings 
of said kerf-cutting mechanism toward load 
ing position, and a perforated air expansion 
chamber at the discharge end of said conveyer 
apparatus. 

36. A mining and loading machine com 
prising a supporting frame, means carried 
by said frame in position to dislodge material 
from a mine wall in a finely divided condi 
tion, pneumatic conveyer mechanism on said 
frame in position to receive such dislodged 
material and transfer the same toward load 
ing position, and an expansion chamber at the 
discharge end of said conveyer mechanism to 
permit egress of the air but preventing dis 
semination of said material into the mine 
chamber by confining the discharge of said 
material to a predetermined position, 

37. In a mining and loading machine, 
mining mechanism adapted to sever coal from 
a mine vein in a finely separated condition, 
a pneumatic conveyer for transferring said 
material into loading position, said conveyer 
having an expansion chamber at the discharge 
end thereof, and a screen for preventing the 
escape of said finely divided material but per 
mitting the escape of air therethrough. 

88. In a mining and loading machine, 
the combination with a supporting frame, 
of a kerf-cutter mounted E. a pneu 
matic conveyer for transferring material 
severed by said kerf-cutter, said con 
veyer having an expansion chamber at the 
discharge end thereof with openings lead 
ing therefrom, said openings being covered 
with a fabric to prevent the escape of dust 
therethrough, and a mechanical conveyer 
within said chamber for discharging mate 
rial therefrom. 

39. In a mining and loading machine, the 
combination with a supporting frame, of 
means mounted thereon for severing material 
from a mine vein in a firhely divided condi 
tion, a pneumatic conveyer with an intake 
opening in position to receive the material as 
produced in finely divided condition, said con 
veyer having an expansion chamber with 
screened openings therein at the discharge 
end thereof, baffles within said expansion 
chamber to retard the passage of solid parti 
cles, a mechanical conveyer for discharging 
material from said expansion chamber, and 
means for producing a draft of air through 
said pneumatic conveyer while said severing 
means is being operated to take the material 
in fine divided condition and waft it into the 
expansion chamber where said baffles assist 
in separating the material while the air is ex 
hausted through said openings and the solid 
articles deposited in position for actuation 

E. said mechanical conveyer. 
40. In a mining and loading machine, the 

combination with a supporting frame, of 
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means mounted thereon for severing coal 
from a mine vein in finely divided condition, 
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a pneumatic conveyer for transferring such 
finely divided coal from the severing means 
toward loading position, said conveyer hav 
ing an expansion chamber at the discharge 
end thereof and said chamber having a dis 
charge opening for said material, a mechani 
cal conveyer for transferring collected finely 
divided coal to said discharge opening, baffles 
within said chamber for retarding the pas 
'sage of air and finely divided coal through 
said chamber, a perforated wall for said 
chamber, a screen for preventing the escape 
of dust through the perforations in said wall 
while permitting the passage of air there 
through, and means for producing a draft of 
air through said pneumatic conveyer to ef. 
fect such transfer of the finely divided mate 
rial and the separation thereof upon the air 
reaching said baffles. 

41. In a mining machine the combination 
with a supporting frame, of a supplemental 
frame connected thereto and projecting 
therefrom to constitute a part of an elongated 
cutter-bar, an elongated U-shaped guide 
mounted at the sides of the elongated portion 
of said supplemental frame for adjustment 
relatively thereto and longitudinally there 
of, to constitute the other part of said cutter 
bar and serve as guides for a cutter-chain, 
an endless chain-cutter mounted on said cut 
ter-bar and associated with said guide to 
slide along the same including the curved 
outer end of said U-shaped guide, and means 
adjacent the outer end of Said elongated cut 
ter between said supplemental frame and the 
curved portion of said guide for adjusting 
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the position thereof relative to said supple 
mental frame and holding said guide in ad 
justed position. 

42. In a mining machine, the combination 
with a cutter bar comprising a detachable 
elongated U-shaped chain guide, of means 
adjacent the outer end of the elongated cut 
ter for adjusting the position of the chain 
guide and holding the same in adjusted posi 
tion, a cutter chain mounted on said cutter 
bar and in engagement with said chain guide, 
means for operating said cutter chain while 
the wear thereof is taken by said detachable chain guide, and a supporting frame having 
an elongated extension to near the outer end 
of said U-shaped chain guide to constitute 

55 the other part of the cutter bar and sustain 
the weight of the parts. 
43. In a mining machine, the combination 

with a supporting frame, of an elongated U 
60 
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shaped chain guide to constitute a part of a 
cutter bar to take all the wear of the chain 
of the cutter bar, a supplemental frame com 
prising an elongated support extending 
nearly to the outer end of said U-shaped 
chain guide, connections between said chain 
guide and said elongated support for rela 
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tive sliding movement between them for ad 
justment of the length of the cutter bar, 
means near the outer end of the U-shaped 
guide in position to act directly thereon to 
slide the latter along said elongated support, 
and an endless cutter chain mounted on said 
cutter bar in sliding engagement with said 
U-shaped chain guide. 

44. In a mining machine, the combination 
with a cutter-bar comprising a detachable 
U-shaped chain guide section and an elon 
gated rectangular section extending to a posi 
tion near the outer end of said guide section, 
connections between the laterak sides of said 
elongated rectangular section and said U 
shaped section for slidable relative adjust 
ment, a chain-cutter comprising a chain 
adapted to slide along the sides of said U 
shaped section and the outer curved portion 
thereof to confine the wear effected by said 
"chain to said U-shaped section, and means for 
adjusting the position of said U-shaped sec 
tion relative to said elongated rectangular 
section to vary the tension in said chain, said 
adjusting means being located between the 
outer end of said elongated section and the 
curved portion of said U-shaped section. 

45. In a mining machine, the combination 
with an elongated U-shaped chain guide hav 
ing a small cross-sectional area because of 
comparatively hard steel to take the wear of 
the cutter chain, an elongated frame having 
lateral grooves for slidably receiving the 
elongated narrow legs of said U-shaped 
frame, a semi-circular sliding guide at the 
outer end of said elongated frame, and means 
between said semi-circular guide and the 
outer end of said elongated frame for adjust 
ing the position of said U-shaped frame to 
vary the length of the elongated cutter. 

46. In a mining machine, the combination 
with an elongated U-shaped chain guide, 
comprising a removable curved wear plate 
with elongated extensions of small cross-sec 
tional area adapted to be connected to the 
lateral edges of an elongated cutter-frame, 
and wear strips of comparatively, hard steel 
to form chain guideways along the outer 
curved portion and along the extensions of 
said U-shaped chain-guide. 

47. In a mining machine, a cutter bar, a 
cutter chain arranged to travel on said bar, 
and a wear plate having a slidable dovetail 
connection with the edge of said bar and hav 
ing a slideway thereon for said cutter chain. 

48. In a mining machine, the combination 
with a supporting frame, of a cutter-bar 
mounted thereon and comprising an elon 
gated rigid section and an elongated U 
shaped adjustable section having a sliding 
dove-tail connection with the lateral edges 
of said rigid section, said U-shaped section 
comprising portions detachably connected 
and including an outer removable chain 
guide, and an endless cutter-chain mounted 
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on said cutter-bar in sliding engagement with 
the outer removable chain-guide. 

49. In a mining machine, a cutter bar, an 
adjustable and removable section connected 
with the end of said bar, and a guide plate 
removably secured to said section and hav 
ing a sliding dovetail connection with said 
cutter bar so that said removable section and 
guide plate may be slid longitudinally from 
said cutter bar to permit the replacement of 
said plate. 

50. In a mining machine, the combination 
with a curved frame, of spaced-apart exten 
sions, each C-shaped in cross-section, and 
Wear strips to form a continuous guide-groove 
around said curved frame and along said ex 
tensions. 

51. In a mining machine, the combination 
with a cutter-bar, of an endless cutter-chain 
mounted thereon, a supplemental cutter-bar 
detachably connected with said first-named 
cutter-bar, means for driving said cutter 
chain, an additional endless cutter-chain 
mounted on said supplemental cutter-bar and 
connected to said driving means, and means 
for supporting said cutter-bar first-mentioned 
in position to cut a kerf of a predetermined 
thickness and for supporting both of said 
cutter-bars in position for the cutting of a 
kerf approximately double the thickness of 
the kerf cut when only one cutter-bar is used. 

52. A mining and loading machine-com 
prising a chain-kerf-cutter, means for oper 
ating said chain kerf-cutter, an additional de 
tachable chain kerf-cutter connected to said 
first-named kerf-cutter in position to form a 
single wide kerf, and conveyer-mechanism as 
sociated with both of said kerf-cutters for 
transferring the material severed thereby to ward loading position. 

53. A mining and loading machine com 
prising a supporting frame, a cutter-bar con 
nected thereto, an endless chain-cutter mount 
ed on said cutter-bar, means for operating 
said chain-cutter, an additional cutter-bar. 
detachably connected to said first-named cut 
ter-bar, an additional chain-cutter on said 
additional cutter-bar and connected to said 
operating means, and conveyer mechanism 
mounted on said supporting frame in position 
for receiving the cuttings from said chain 
cutters and transferring said cuttings toward 
loading position. 

54. In a mining and loading machine, a 
frame, a cutter bar movably mounted on said 
frame, a supplementalcutter bar detachably 
connected with said first-mentioned cutter 
bar, cutter chains carried by said cutter bars 
adjacent one another and in position to form 
a single kerf, and means for moving said cut 
ter bars to feed said chains into material to 
ibe in to remove a portion of said mate 
rial in a finely divided condition. 

55. In a mining and loading machine, a 
frame, a citter bar movably mounted on said 
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frame, a supplemental cutter bar detachably 
connected with said first-mentioned cutter 
bar, cutter chains carried by said cutter bars 
adjacent one another and in position to form 
a single kerf, means for moving said cutter. 
bars to feed said chains into material to be 
mined to remove a portion of said material 
in a finely divided condition, and a conveyer 
having its receiving end positioned adjacent 
the discharge portion of said conveyer chains 
for transferring the material dislodged by 
said chains into loading position. 

56. In a mining and loading machine, a 
movable cutter frame having a bearing at one 
end thereof, a cutter bar having a pivot head 
journaled in said bearing for horizontal piv 
otal movement relative to said frame, a shaft 
journaled in said pivot head at the axis there 
of, a sprocket carried by said shaft, a chain on 
said, cutter bar driven by said sprocket, a 
gear secured to said shaft, means on said 
frame for driving said gear, walls on said 
frame for forming a partially enclosed cham 
ber into which material may be discharged 
by said chain, and a conveyer for transferring 
laterial from said chamber into loading po 
sition. 

57. In a mining machine, the combination 
with a supporting frame, of kerf-cutting 
mechanism mounted thereon in position to 
operate in the plane of the foor in advance of 
the mine track, front and rear truck wheels 
for mounting said supporting frame for 
transportation on the mine track, means for 
supporting said kerf-cutting mechanism in 
elevated position above the mine track for 
transportation, pivoted arms for the front 
truck wheels, and double cushioned connec 
tions between said arms and said supporting 
frame for cushioning the movements of said 
arms relatively to said frame. 

58. In a mining machine, the combination 
with a main frame, of plane kerf-cutting 
mechanism carried thereby for bodily move 
ment there with, a supplemental frame mov 
ably connected to said main frame, means 
for shifting the weight of said main frame 
together with said kerf-cutting mechanism 
onto and off of said supplemental frame, and 
rack-and-pinion mechanism for Inoving said 
main frame along said supplemental frame 
and in parallelism thereto to feed, said kerf 
cutting mechanism into the material to be 
mained to cut a kerf in a plane parallel to the 
path of movement of said main frame along 
said supplemental frame. 

59. A mining and loading machine com 
prising a main frame, arns pivotally mounted 
on said main frame for vertical movement 
relative thereto, shoes carried by said arms, 
a supporting frame slidably connected with 
said shoes and arranged to be moved vertical 
ly relatively to said main fraine by said arms 
to shift the weight of said main frame onto 
and off of said supporting fraine, truck 
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wheels for supporting said main frame when 
said supporting frame is held in inoperative. 
position by said arms, and rack and pinion 
mechanism for moving said main frame along 
said supporting frame. 

60. In a mining machine, a main frame, a 
movable supporting frame slidably connected 
with said main frame, means for shifting said 
supporting frame and main frame relatively 
to one another, a rack on said supporting 
frame, a gear connected with said main frame 
and engaging said rack to move said main 
frame along said supporting frame, a cutter 
carried by said main frame, and means for 
rotating said gear independently of the ver 
tical adjustment of said supporting frame 
relative to said main frame to feed said main 
frame and cutter along said supporting frame 
to cause said cutter to enter material to be 
mined. 

61. In a mining machine, a main frame 
having a cutter thereon, truck, wheels for 
supporting said main frame, a supporting 
frame for said main frame, means for shift 
ing said main frame and supporting frame 
vertically relatively to one another to alter 
nately transfer the weight of said main frame 
between said truck wheels and supporting 
frame, a rack connected with said supporting 
frame, a gear meshing with said rack for 
feeding said main frame along said sup 
porting frame, and mechanism for driving 
said gear at different rates of speed for shift 
ing said main frame and supporting frame 
relative to one another. 

62. The combination with a supporting 
frame, of a plurality of drills mounted on the 

I rear portion of said frame to swing relatively 
thereto in upright and horizontal directions 
independently of one another, adjustable 
mechanism for holding each drill in the posi 
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tion to which it is moved uprightly and hori 
zontally so that said drills will be arranged in 
fan-shaped relation for operation over a pre 
determined area of the mine vein, kerf-cut 
ting mechanism mounted on said frame for 
horizontal swinging movement relatively 
thereto on an upright axis at the rear portion 
of said frame, means for operating said kerf 
cutting mechanism to cut a kerf below the 
range of operation of said drills and conform 
ing to the area of operation of the latter, and 
mechanism for operating the drills including 
the feed of each drill longitudinally along 
its own axis while said supporting frame re 
mains stationary and while said kerf-cutting 
mechanism is being operated to produce said 
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kerf. 
63. In a mining machine, the combination 

with a wheel supported frame adapted to 
travel along a mine track to a mine heading in 
a mine chamber, of kerf-cutting mechanism 
mounted on said frame a motor mounted on 
said frame, drills mounted on said frame for 
sole support thereby at opposite sides of said 
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motor, means for suporting said drills solely 
on said frame and for independent adjust 
ment to various angular positions relative to 
the path of travel of said supporting frame, 
means connected with said motor and said 
drills for operating the latter in their various 
adjusted positions, and means for operating 
said kerf-cutting mechanism. 

64. In a mining machine, the combination 
with a portable supporting frame, of kerf 
cutting mechanism mounted thereon a plural 
ity of drills extending longitudinally along 
the upper portion of said frame and carried 
thereby for transportation bodily there with, 
means for supporting said drills entirely on 
said frame to move upon their mountings rel 
atively to said frame for adjustment inde 
pendently of each other in readiness to op 
erate upon an upright mine wall, as soon as 
frame is transported to a position adja 
cent such wall, means for effecting the driv 
ing of said drills simultaneously from a single 
Source of power, means for effecting the feed 
ing of each drill along its own longitudinal 
axis while said supporting frame remains 
stationary, and means for operating said kerf 
cutting mechanism. 

65. In a mining machine, the combination 
with a portable supporting frame, of kerf 
cutting mechanism mounted thereon a 
bracket mounted on said frame for inde 
pendent vertical and horizontal pivotal 
movement relatively thereto, a drill carried 
by said bracket for adjustment in inclina 
tion upwardly and downwardly and laterally 
relative to said frame, means for holding said 
bracket in its various positions of pivotal 
adjustment to predetermine the operating 
axis of said drill, means for rotating and 
feeding said drill at all positions of adjust 
ment, thereof, while supported entirely by 
said bracket and said frame and while the 
latter occupies a stationary position in the 
mine chamber, and means for operating said 
kerf-cutting mechanism. 

66. A mining and loading machine com 
Rising a frame, a horizontal shaft carried 
by said frame, a bracket journaled on said 
shaft and having an upright shaft journaled 
therein, gears for rotating said upright shaft 
from said horizontal shaft a second bracket 
ivotally mounted on said first-mentioned 
racket to swing horizontally relative there 

to, a drill mounted in said second bracket, gearing driven by said upright shaft for rol 
tating said drill threads for feeding said 
drill longitudinally during the rotation there 
of, a releasable nut for engaging said threads, 
means for returning said drill to its retracted 
position after it has been fed forwardly by 
Said threads and nut, and means for holding 
said drill and brackets in different positions of pivoted adjustment. 

67. A mining and loading machine com 
prising a main frame, a kerf-cutter mounted 
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on said frame for swinging movement rela 
tively thereto to cut a kerf while said main 
frame remains stationary, drills mounted on 
said main frame, mechanism for operating 
said drills during the swinging ieeding move 
ment of said kerf-cutter, and conveyor mech 
anism for transferring the material loosened 
by said kerf-cutter, toward loading position 
during the operation of said drills and dur 
ing the operation of said kerf-cutter. 

68. A mining and loading machine com 
prising a frame, a cutter mounted on said 
frame, means for driving said cutter, means 
for feeding said frame and cutter forwardly 
during the operation of said cutter, means for 
swinging said cutter laterally relative to said 
frame while said cutter is operated, means 
for removing material disconnected by said 
cutter into loading position during the for 
ward and lateral movements of said cutter, 
and drills carried by said frame and arranged 
to be operated simultaneously with the lateral 
movement of said cutter. . 
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69. In a mining and loading machine, a 
main frame, a boom pivotally connected with 
said main frame adjacent the rear end there 
of and supported by the forward end there 
of, a cutter pivotally connected with the for 
ward end of said boom at a point adjacent the 
forward end of said main frame, means for 
locking said cutter against pivotal move 
ment on said boom at various angular posi 
tions relative thereto, means for Swinging 
said boom and cutter about the pivotal con 
nection of said boom with said main frame 
while being supported by the latter, and a conveyer having the receiving end arranged 
to travel with said boom and cutter to gather 
material disengaged by said cutter during the 
movement thereof. 

70. In a mining machine, a main frame, a 
cutter carried by said frame, truck wheels 
for supporting said main frame, a supple 
mental supporting frame movably connected 
with said main frame, means for shifting the 
weight of said main frame alternately to and 
from said truck wheels and said supplemental 
supporting frame, and rack and pinion mech 
anism connecting, said supplemental support 
ing frame and said main frame to move said 
main frame along said supporting frame to 
feed said cutter relative to the material to be 
mined. 

71. In a mining machine, the combination 
with an elongated kerf-cutter comprising an 
clongated cutter-bar extending nearly the 
entire length of said kerf-cutter, of a U shaped elongated chain-guide fitting the sides 
of said bar throughout the length of the 
latter and comprising a semi-circular guide 
groove at its outer end, a chain-cutter on said 
chain-guide, and means located at the outer 
end of said kerf-cutter between the outer end 
of said bar and the curved portion of said 
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guide to adjust the 
tive to said bar. 

72. In a mining machine, the combination 
with an elongated kerf-cutter comprising an 
elongated cutter-bar extending over nearly 
the entire length of said kerf-cutter, of a U 
shaped chain-guide frame slidably mounted 
on the edges of said cutter-bar along nearly 
the whole length of the kerf-cutter and com 
prising a curved fixed guide at its outer end, 
a chain-cutter mounted on the outer edges 
of said chain-guide frame, and means located 

position of the latter rela 

adjacent the curve of said U-shaped frame for 
adjusting the position of said chain-guide 
relative to said bar to adjust the length of 
said kerf-cutter. . 

78. A coal mining and loading machine 
comprising a hollow frame closed at the top 
and sides to form an intake suction chamber 
open at its bottom adjacent the floor of the 
mine chamber, kerf-cutting mechanism 
mounted in position to move the cuttings 
formed thereby into the range of action of 
said suction chamber, means for operating 
said kerf-cutting mechanism to produce a 
kerf in a coal vein, and pneumatic apparatus 
connected to said chamber for producing suc 
tion and removing the coal cuttings from said kerf-cutting mechanism. 

74. In a mining and loading machine, the 
combination with a supporting frame, of a 
Supplemental frame having a chamber with 
the bottom thereof open, means for support 
ing Said supplemental frame to hold the open 
bottom of said chamber adjacent the floor of 
a coal mine, mechanism mounted on said sup 
porting frame in position to cut coal from an 
upright mine wall and to move the cuttings 
within the vicinity of the bottom opening of 
said chamber, conveyer mechanism mounted 
on said supporting frame for transferring 
the cuttings from said chamber toward load ing position. 

75. In a mining and loading machine, the 
combination with a supporting frame, of cut 
ting mechanism mounted thereon in position 
for operating on an upright face of a coal 
vein, a pneumatic intake opening downward 
ly at a position adjacent the mine floor, and 
pneumatic apparatus for producing a direct 
suction of air from said intake to remove the 
coal cuttings produced by said cutting mech 
anism at the upright coal face. 

76. A mining and loading machine com 
prising a supporting frame, kerf cutting 
mechanism. mounted thereon, a pneumatic 
suction tube always open for the free pas 
sage of air and dry particles of material, an 
intake connected to said pneumatic suction 
tube and opening downward adjacent the cut 
ting mechanism, and means for producing 
suction of air from said intake through said 
tube to remove the cuttings produced by said 
cutting mechanism. 
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77. A mining and loading machine com 
prising a supporting frame, of cutting mech 
anism mounted thereon in position to oper 
ate on an upright mine wall, a pneumatic 
suction nozzle extending downwardly to a po 
sition adjacent the mine floor where the 
cuttings are deposited by the operation of 
said cutting mechanism, and pneumatic suc 
tion apparatus connected to said nozzle for 
producing a suction of air through said noz 
zle to remove the cuttings in a state of dry 
0SS. M 

78. In a mining machine, the combination 
with an elongated supporting frame relative 
ly low in height to adapt the same for move 
ment along a low roof mine chamber, of kerf 
cutting mechanism mounted thereon a plus 
rality of elongated drills mounted on said 
frame to occupy approximately horizontal 
positions at the sides of the frame during 
transportation along such low roof nine 
chamber, means for connecting said drills to 
said frame to swing relatively thereto in Ver 
tical and horizontal directions independently 
of one another, mechanism for each drill for 
holding the same in the position to which it 
is moved vertically and horizontally, means 
for operating said drills including the feed 
of each thereof on its own axis while said 
supporting frame remains stationary, and 

... means for operating said kerf-cutting mecha 
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nism. 
79. A mining and loading machine, com 

prising a main frame, an elongated kerf-cut 
termounted on said frame for swinging move 
ment relatively thereto to cut a kerf while 
said main frame remains stationary, a plu 
rality of spaced-apart drills mounted on said 
main frame, means for operating said drills 
during the swinging feeding movement of 
said kerf-cutter, and means for removing the 
cuttings from said kerf-cutter during the op 
eration of the latter. - 

80. In a mining machine, the combination of a supporting frame, of an undercutting 
kerf cutter, means for operating the same to 
cut a kerf of a predetermined width, a plu 
rality of drills mounted on said frame for ad 
justment in fan-like formation to drillan 
area having a width corresponding to the 
width of said kerf, and means for operating 
said drills simultaneously with the operation 
of said undercutting kerf-cutter. 

81. In a mining machine, the combination 
of a frame, a cutting element extending there 
from, a motor' in driving connection with 
said cutting element, a blower mounted on 
said machine, a motor in driving connection 
with said blower, an intake pipe leading from 
said blower to a point adjacent the path of 
said cutting element and provided with an 
enlarged nozzle mounted in advance of said 
frame and opening toward said cutting ele 
ment, and a discharge pipe leading from said 
blower to a point remote from said machine. 

right axis. 
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82. In a mining machine, the combination 
of a frame, a cutter bar extended from said 
frame, a cutter chain carried by said cutter 
bar, cutter chain driving mechanism mount 
ed on said frame, including a motor, a blower 
mounted on said frame, another motor in di 
rect driving connection with said blower, and 
inlet and exhaust pipes extending to and 
from said blower, said intake pipe having a 
nozzle at the intake end thereof and mounted 
adjacent the path of the advance lead of Said 
cutter chain. 

83. In a mining machine, the combination 
of a frame, a cutter bar, a cutter chain on said 
cutter bar, a motor in operative connection 
with said cutter chain, a blower unit mounted 
upon said machine frame and comprising a 
rotary blower and a motor in driving con 
nection therewith, and intake and exhaust 
pipes leading to and from, said blower, said 
intake pipe having an enlarged inlet opening 
positioned to receive the cuttings removed by 
said cutter chain. 

84. In a mining machine, the combination 
of a frame, a cutter bar, a cutter chain on said 
cutter bar, a motor within said frame and 
having driving connection with said cutter 
chain, a blower and driving motor therefor 
mounted on top of said frame and Opera 
tive independently of said first-mention it 
motor, and intake and discharge pipes, one 
leading from said blower to a point adjacent 
the inner end of the advancing lead of said 
cutter chain and the other to a point remote 
from said machine. 

85. In a mining machine, the combination 
of a frame, a cutter bar, a cutter chain on 
said cutter bar, a motor in operative 'onnee 
tion with said cutter chain, a motor driven 
blower mounted upon said frame and opera 
tive independently of said first-mentioned 
motor and cutting mechanism, an intake pipe 
leading to said blower from a point adjacent 
the cutter chain, and an exhaust pipe leading 
from said blower and connected with a flexi 
ble hose adapted to lead to a convenient point 
remote from said machine. 

86. In a mining machine, the combination 
with a supporting frame, of kerf-cuttig 
mechanism carried by said frame in position 
to cut a horizontal kerf beneath the material 
to be mined, means for operating said kerf 
cutting mechanism, a plurality of drills, 
means for mounting said drills on said sup 
porting frame for adjustment up and down 
to various angles in position to drill holes 
above the kerf cut by said kerfigutting mech anism, means for operatinor said drills in their 
various adjusted positions to drill such holes 
in the body of material to be mined. and 
means for adjusting one of said drills to va 
rious angular positions laterally on an up 

87. In a mining machine, the combination with a supporting frame, of an undercutting 

70 

5 

SO 

() () 

05 

() 

5 

20 

30 



5 

1,707,188 

kerf-cutter mounted thereon, means for oper 
ating said undercutting kerf-cutter, a plural 
ity of drills mounted on said supporting 
frame in position to form blasting holes in 
the mine vein above the undercut kerf, and 
means for mounting said drills for adjust 
ment in fan-like formation of varying widths. 
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88. In a mining machine, the combination 
with a supporting frame, of an undercutting 
kerf-cutter mounted thereon, a plurality of 
drills mounted on said frame in position to 
produce blasting holes in the unmined mass. 
above the undercut kerf, and means for ad 
justing the positions of the drills by spread 
ing them apart predetermined distances in 
accordance with the width of the kerf cut by 
the undercutting kerf-cutter. 

89. In a mining machine, the combination 
with a supporting frame, of kerf-cutting 
mechanism mounted thereon, means for oper 
ating said kerf-cutting mechanism, a plural 
ity of drills mounted on said supporting 
frame in position to produce a plurality of 
blasting holes in the material to be dislodged 
bound by the kerf cut by said kerf-cutting 
mechanism, and means for supporting said 
drills for adjustment in fan-like formation in 
accordance with the width of the kerf cut by said kerf-cutting mechanism. 

90. In a mining machine, the combination with a supporting frame, of kerf-cutting 
mechanism mounted thereon, means for oper 
ating said kerf-cutting mechanism, a plural 
ity of drills mounted on said supporting 

5 frame in position to produce a plurality of 
spaced-apart blasting holes spaced above the 
kerf in the material to be dislodged above 
said kerf, and means for supporting said 
drills for adjustment in elevation in accord 
ance with the predetermined height of ma 
terial above the kerf to be dislodged. . . 

91. In a mining machine, the combination 
with a supporting frame, of an undergutting 
kerf-cutter, means for operating said kerf 

5 cutter, a plurality of drills mounted on said 
supporting frame in position to produce a 
plurality of blasting holes in the material to 
be dislodged above said under kerf, and means 
for supporting said drills for adjustment in 
elevation in accordance with the height of 
the material to be dislodged, and also for ad 
justment in width of a fan-like formation 
in accordance with the width of the under 
kerf. 

92. In a mining machine, the combination 
with a supporting frame, of an undercutting 
ikerf-cutter mounted thereon, means for op 
erating said undercutting kerf-cutter; a sup plemental frame mounted on said supporting 
frame for a swinging movement relatively 
thereto on a horizontal transverse axis, a 

35 

plurality of drills mounted on said R. 
mental frame to swing up and down there 
with relatively to the supporting frame and 
said kerf-cutter to vary the height of the 

19 

drillholes above the kerf, and means for sup 
porting the lateral drills on said supple 
mental frame for lateral adjustment to vary 
the width of the drilled mass above the inder 
cut in accordance with the width of the latter. 

93. In a mining machine, the combination with a supporting frame, of a supplemental 
frame mounted thereon to swing relatively 
thereto on an upright axis, a kerf-cutter 
mounted on said supplemental frame to swing 
bodily therewith and in position to cut a kerf 
at the base of the mine wall approximately 
in the plane of the mine floor, means for pro 
pelling Said supporting frame to feed said 
kerf-cutter rectilinearly forwardly into the 
mine wall at one side thereof and rearwardly 
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out of the mine wall at the other side thereof, 
means for Swinging the supplemental frame 
relatively to the main frame to secure swing 
ing feeding movement of the kerf-cutter 
across the mine wall, a plurality of drills 
mounted on said supporting frame in posi 
tion to produce a plurality of blasting holes 
in the material to be dislodged above the un 
der kerf, and means for supporting said drills. 
for adjustment in fan-like formation of vary 
ing widths in accordance with the varying 
widths of the kerf cut by said kerf-cutter and 

, also for adjustment in elevation in accord 
ance with the height of the mine vein to be 
dislodged above said under kerf. 

94. In a mining machine, the combination with a supporting frame, of kerf-cutting 
mechanism mounted thereon, a plurality of 
drills, means for supporting said drills for 
simultaneous movement up or down to vari 
ous adjusted positions on a horizontal axis 
and for independent movement to various adjusted positions on spaced-apart upright 
axes, and means for operating said drills to 
produce blasting holes above the kerf cut by 
said kerfcutting mechanism in an upright 
mine wall. . 

95. In a mining machine, the combination 
with a supporting frame, of kerf-cutting 
mechanism mounted thereon, means for oper ating said kerf-cutting mechanism, a plu 
rality of drills mounted on said supporting 
frame in position to produce a plurality of 
blasting holes in the material to be dislodged 
bounded by the kerf cut by said kerf-cutting 
mechanism, means for supporting said drills 
for adjustment independently of each other 
to various, angles relative to the upright face 
of the mine wall, and means for simultane 
ously operating said drills including inde 
pendent feeding movements thereof each on its own longitudina axis independently of 
the operation of said kerf-cutting mechanism. 

96. In a mining machine, the combination 
with a supporting frame, of kerf-cutting 
mechanism mounted thereon, means for oper 
ating said kerf-cutting mechanism, drilling 
mechanism mounted on said supporting 
frame in position to produce a blasting hole 
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in the material to be dislodged bounded by the 
kerf cut by said kerf-cutting mechanism, 

0. 
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20 

means for supporting said drilling mecha 
nism laterally and up and down to various 
angles relatively to the plane of the kerf 
and relatively to longitudinal upright planes 
through said supporting frame and means for 
operating said drilling mechanism including 
feed, thereof along the axis of the drill in . 
its adjusted position of angularity, inde 
pendently of movement of said supporting 
frame. - 

97. In a mining machine, the combination 
with a supporting frame of wheels for sup 
porting said frame on a track, undercutting 
mechanism mounted on said frame, means for 
operating said undercutting mechanism, 
drilling, mechanism mounted on said frame 
in position to drill a hole in the body of the 
material above the under cut in directions in 
clined upwardly, or downwardly as well as 
horizontally, and means for operating said 
drill independently of movement of said 
frame and while said cutting mechanism is 
being operated. 

98. In a mining machine, the combination 
with a supporting frame, of kerf-cutting 
mechanism mounted thereon, means for op 
erating said kerf-cutting mechanism, drill 
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ing mechanism mounted on said supporting 
frame in position to produce a blasting hole 
in the material to be dislodged bounded by 
the kerf cut by said kerf-cutting mechanism, 
said drilling mechanism being adjustable to 
various angles relatively to the plane of said 
kerf, and means for operating said drilling 
mechanism including feed thereof along the 
axis of the drill independently of movement 
of said supporting frame. 

99. In a mining machine, a frame, a track 
for supporting said frame, a cutter carried by 
said frame and arranged to form a horizontal 
kerf beneath material to be mined, means for 
shifting said frame, along said track to feed 
said cutter into said material, and a plurality 
of drills carried by said frame and each inde 
pendently fed along its own axis independ 
ently of movement of said frame for form 
ing charge receiving openings in said mate 
rial. ... . 

100. In a mining machine, a frame, an 
undercutter for material to be mined carried 
by said frame, means for feeding said under 
cutter relative to said material while said 
frame remains stationary in a mine chamber, 
and a drill carried by said frame and ar ranged to operate during said feeding opera 
tion of said undercutter, to form a charge re 
ceiving opening in said material. 
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101. In a mining machine, a frame, an 
undercutter carried by said frame, a drill 
mounted on said frame and disposed at an 
oblique angle to said undercutter, and means 
for simultaneously feeding said drill and 
undercutter into material to be mined. 
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102. In a mining machine, a frame, an 
undercutter carried by said frame and mov 
able laterally relatively thereto, a drill 
mounted on said frame, and mechanism for 
simultaneously operating said undercutter 
and said drill including lateral feed of the 
cutter and longitudinal feed of the drill. 

103. In a mining machine, a frame, an 
undercutter carried by said frame, a drill 
mounted on said frame, and mechanism for 
simultaneously feeding said undercutter and 
said drill into material to be mined while 
said frame is stationary to form a kerf be 
neath said material and to form a charge re 
ceiving opening above said material. 

104. In a mining machine, a frame, a track 
for supporting said frame, an undercutter 
carried by said frame, means for shifting 
said frame on said track to feed said under 
cutter into material to be mined; means for 
feeding said undercutter relative to said ma 
terial independently of the movement of said 
frame on said track, a plurality of drills 
mounted on said frame, and means for feed 
ing, said drills into said material simultane ously with the last-mentioned feeding move 
ment of said undercutter. 

105. In a mining machine, a frame, a track 
for supporting said frame, means for feed 
ing said frame on said track, an undercutter 
supported by said frame, a plurality of drills 
carried by said frame for operation at angles 
relatively to each other and means for oper 
ating said drills to form charge receiving 
openings in said material. 

106. In a mining machine, a frame, a track 
on which said frame is mounted, means for 
moving said frame along said track, an 
undercutter carried by said frame and mov 
able therewith relative to said track, means 
for shifting said undercutter on said frame 
independently of the movement of said 
frame on said track, a plurality of drills 
mounted on said frame at an oblique angle 
to the cutting plane of said undercutter, and 
means for operating said drills simultane 
ously with the operation of said undercutter. 

107. In a mining machine, a frame, an 
undercuttercarried by said frame, means for 
feeding said undercutter into material to be 
mined, a plurality of drills mounted on said 
frame, means for shifting said drills to dif 
ferent angles relative to the cutting plane of 
said undercutter, and means for operating 
said drills in such angular positions sinul 
taneously with the operation of said under 
cutter. , - 

108. In a mining machine, a main frame, a 
supplemental frame extending longitudinally 
of said main frame from the rear polition 
thereof and having an undercutter supported 
thereby at one end of said main frame, and a 
drill frame carried by the rear portion of 
said main frame and extending longitudi 
nally thereof and having drills arranged to 

S0 

90 

95 

00 

(5 

() 

ll 5 



5 

10 

1,707,188 

be projected beyond said main frame at the 
end of said main frame adjacent said under cutter. 

109. In a mining machine, a main frame, a 
supplemental frame pivotally connected with 
one end of said main frame and extending 
longitudinally of said main frame, an under 
cutter carried by said supplemental frame ad 
jacent the end of said main frame opposite 
the pivotal connection between said main 
frame and said supplemental frame, and a 
drill frame mounted on said main frame ad 
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jacent the pivotal connection between said 
main frame and said supplemental frame, 
said drill frame being arranged longitudi 
nally of said main frame and having drills 
thereon arranged to be projected there 
from at the end of said drill frame adjacent said fundercutter. 

In testimony whereof I have signed my 20 
name to this specification on this 16th day of August, A. D. 1918. 

EDMUND C. MORGAN. 


