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To all chom, it may concern: . . . 
Be it known that, I, CYRUs S. Gilloroy D, a 

citizen of the inited States, residing at 304 
Walnut St. Cincinnati, in the county of 
Hamilton and State of Ohio, have invented 
a new and useful Improvement in Mining 
and Quarrying Machines, of which the foll 
lowing is a specification, reference being had 
to the accompanying drawing. 
My improvement relates particularly to 

machines used for cutting into upright walls 
of coal, rock, or similar material, the ma chine comprising cutting means actuated by 
the machine and projected endwise into the 
wall of coal, or, other material, and then 
moved sidewise to make a sweeping cut; the 
machine being, however, adapted to cut in 
a variety of other ways. 
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The object of my improvement is to pro 
duce a machine by which the cutting means 
may be made to cut kerfs into the Yall as 
follows: (1) horizontally along the floor 
level and horizontally at other levels as 
high as the machine can reach; (2) verti cally and parallel to the general forward 
course of the machine within a certain range 
and diagonally to said course within a more 
extended range; (3) obliquely toward the 
right or toward the left within a certain 
range; (4) annularly around a horizontal 
axis which is parallel to the forward course 
of the machine; (5) in a variety of curves, 
and (6) upright and transverse to the length 
of the machine. 

Another object of the invention is to pro 
vide mechanism comprising cutting ineans 
which may be lowered below and raised 
above the level of the track Supporting the 
machine and operated for cutting in such 
low position, in order that the under-cut 
ting may be at the level of the floor upon 
which the track rests, 
By way of general statement, it hay be 

said that the machine consists of (1) a truck 
having a rigid frame or body, and having 
supporting or traction wheels adapted to 

55 

rest on an ordinary rail track or on a floor; 
(2) a longitudinal body supported by the 
truck and movable up and down thereoil; 

fa a a (3) a neck located at the front of said mov 
able body and rotatable on a horizontal axis extending lengthwise of the machine and ap 
proximately in an upright plane cutting 
midway between the track rails; (4) an in 
ner arm hinged to said neck; (5) a head 

hinged to the forward part of said arm; (6) 
a forward arm) hinged to said head; and (7) 
a cutting mechanism supported by said for 
Ward arm, the members supported by said 
neck being adapted to change position rela- 60 
tive to the axis of said neck and thereby 
change the position of the cutting mecha 
nism relative to said axis, and the rotation of 
said neck on its axis further changing the 
position of said cutting mechanism. 65 
The truck, body, neck, inner arm, head, 

forward arm, and the cutting means being 
thus related to each other, the cutting means 
may be put into a variety of positions and 
through a variety of movements while cut- 70 
ting, as will be hereinafter described. 

In the accompanying drawings, 
Fig. 1 is an elevation of the right-hand 

side of a machine embodying my improve 
ment: 75 

Fig. 2 is a plan of the same machine on a 
Smaller scale; 

Fig. 3 is a front elevation, the cutting tool 
being broken away; 

Fig. 4, Fig. 4", and Fig. 4 show an en- 80 
larged upright section on the line, 4–4, of 
Fig. 2. looling in the direction of the ar 
row, Fig. 4 representing the rear portion, 
Fig. 4 the intermediate portion, and Fig. 4 
the forward portion of the machine; Fig. 4: 85 
and Fig. 4 are also taken on the line, 4-4, 
of Fig. 28; 

Fig. 5 is a plan of the truck platform, one 
of the upright side members being attached 
to the platform: 90 

Fig. 6 is an elevation of the right-hand 
side of said platform: 

Fig. is a plan of the body of the machine, 
Separated from the truck and other parts; 

Fig. 8 is an elevation of the right-hand 95 
side of said body; 

Fig. 9 is an upright, transverse section on 
the line, 9-9., of Figs, 7 and S. looking to 
ward the right; . 

Fig. 10 is a front elevation of the body 100 
shown in Figs. 7 and 8, portions being 
broken away; . . 

Fig. 11 is a bottom view of the top. plate 
of the body of the machine; - 

Fig. 12 is an elevation of the right hand 105 
edge of said plate; 

Fig. 13 is an elevation of the front end of 
said plate: 

Fig. 14 is a longitudinal, upright section 
on the line, 14-14, of Figs. 11 and 13; ll.0 
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Fig. 15 is an upright, transverse section 
on the line, 15–15, of Figs. 11, 12 and 14, 
looking in the direction of the arrow; 

Fig.16 is a horizontal section on the line, 
16-16, of Fig. 4, Fig. 4 and Fig. 4; 

Fig.17 is a horizontal section on the line, 
17-17, of Fig. 4 and Fig. 4; 

Fig. 18 is an upright, transverse Section on 
the line, 18-18, of Fig. 17, looking in the 
direction of the arrow, a portion of the 
superposed structure being added; 

Fig. 19 is an upright section on the line, 
19-19, of Fig. 18, looking in the direction of 
the arrow ; 

Fig. 20 is a horizontal section on the line, 
20-20, of Figs. 18 and 19, looking down 
ward, more parts being shown than appear 
in Fig. 19; 

Fig. 21 is an upright section on the line, 
21-21, of Figs, 17 and 20, looking in the di 
rection of the arrow, the parts being shown 
to a larger scale: 

Fig. 22 is an upright, longitudinal detail 
section on the line, 22-22, of Figs. 2 and 5, 

5 showing a screw and Worm gear mechanism 
for raising the body of the machine on the 
truck; 

Fig. 23 is a section on the line, 23-23, of 
Fig.16, looking in the direction of the ar 
row, the scale being larger; 

Fig. 24 is a section on the line, 24-24, of 
Fig.23, looking in the direction of the arrow ; 

Fig. 25 is a section on the line, 25-25, of 
Fig. 23, looking in the direction of the ar 
OW 

- ig. 26 is a section on the line, 26-26, of 
Fig. 23, looking in the direction of the ar 
OW 
Fig. 27 is a side elevation of the forward 

portion of the machine, detached from the 
body; 

Fig. 28 is a plan of the same mechanisial; 
Fig. 29 is a section on the line, 29-29, of 

Fig. 42 and Fig. 27, looking toward the 
right; 

Fig. 30 is a section on the line, 30–30, of 
ig. 4 and Fig. 27, looking in the direction. 

of the arrow; 
Fig. 31 is a section on the line, 31-31 of 

Fig. 4 and Fig. 27, looking in the direction 
of the arrow ; 

Fig. 32 is a section on the line, 32-32, of 
Fig. 4a and Fig. 27, looking in the direction 
of the arrow ; 

Fig. 33 is a section on the line, 33-33, of 
Fig. 27; 

Fig. 34 is a section on the 
rig. 4 and rig. 27: 

Fig. 35 is a detail plan of the meeting ends 
of the inner arm and the head: 

Fig. 36 is a plan and Fig. 37 is a longi 
tudinal section of a cap forming part of the 
cutting tool supporting mechanism. 

Referring to said drawings. A designates 
the truck; B designates the longitudinal 

line, 34-34, of 
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body which is movable up and down on the 
truck; C designates the neck which is sup 
ported on the forward end of said body and 
rotatable on an axis which is horizontal and 
parallel to the body, B, and the track rails, 
R; D is the inner arm hinged to said neck; 
a u is the head hinged to the inner arm; T is 
a parallel link co-operating with the inner 
arm in supporting the head; G is the for 
Ward arm, and His the cutting tool. 
The truck comprises supporting or trac 

tion wheels, A', which are in the form of 
ordinary mine car wheels and mounted on 
axles, A°. A* is a horizontal truck platform 
Supported on said axles upon which is sup 
ported the body, B. The platform is shown 
in the form of a rectangle with downward 
directed flanges along its four edges. To 
each side flange of the platform is bolted 
the lower portion of an upright cast metal 
side member. A', comprising two guide 
standards, a, and an upright socket or bar 
rel, A. Each of said guide standards is 
provided with an upright channel, A., di 
rected toward the corresponding standard 
at the opposite side of the truck platfortin. 
The body, B, rests between said side members 
and has upright tongues, B, extendin into 

In 

75 

the channels, A", of said guide standards so 
as to permit up and down movement of Said 
tongues in said channels. Said channels and 
said tongues are shown L-shape in cross 
section, in order that said tongues and said 
standards may engage each other to resist 
relative listeral movement. The tongues, B', 
are supported upon upright sidewalls, B2, of 
the body, B, as shown in Figs. 8, 9 and 1?). 
At the forward end of the body is a front 

cross wall, B. At its middle said wall has 
a bearing. B. Approximately midway be 
tween its front and rear ends, the body has 
a rear cross wall, B, which has a bearing, 
B. in horizontal axial alignment with the 
bearing, s , in the cross wall, B. 
A top plate, B7, rests upon the cross walls, 

B8, and B. Said top plate is secured in po 
sition on the body by bolts, 3. 
An electric motor, A, furnishes power for 

propelling the truck. The motor is seated 
on the rear portion of the truck platform 
and has an axle, A, extending forward hori. 
zontally and transversely to the truck axles, 
A2. In line with and abutting endwise 
against the end of the motor shaft is the 
motor shaft, extension, A, which rests in 
bearings, A and A. A sleeve coupling, 
A joins the meeting ends of said shafts, 
On the extension shaft, A, immediately at 
the front of the bearing, A", is a spur gear 
pinion, A1*; and between the two bearings, 
A10, is a worm, A. 

Between the truck axles, A, the truck 
platform has bearings, A', extending down 
ward and surrounding the shaft, A, which 
extends from one of said axles to the other, 

95 
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On said shaft is a spur gear wheel. A '", 
which meshes with the spur gear pinion, A', 
on the shaft, A. Said wheel, A, is loose on 
the shaft, A, and has a sleeve, A7, extend 
ing into the bearing, A. Said wheel, A", 
forms the external member of an expansion 
friction clutch. Forward of said wheel is 
a sliding cam member, A, adapted to turn 
the arm, A, of the clutch for expanding the 
expansion member of the clutch (Figs. 4, 
17, and 21). 
A shift lever, A20, is coupled to the slid 

ing cam member, A, for shifting the latter 
endwise on the shaft, Ali (Fig. 17). When 
the clutch in the spur gear wheel, A, is 
closed, said wheel transmits motion to the 
shaft, Ali. - 
The worm, A, meshes with a horizontal 

worm wheel, A9, which is on an upright 
shaft, A??, which rests in a bearing, A28. 
On the lower end of the shaft, A99, is a worm, 
A', which meshes with the worm wheel, A2, 
which surrounds a clutch sleeve, A2, and 
which is rigid on the outer member of an 
expansion friction clutch, A97. Said worm 
Y; heel is keyed to said sleeve, and said sleeve 
is loose on the shaft, A. The inner member 
of the expansion friction clutch is keyed to 
said shaft. Said clutch is closed by the for 
yard movement of the sliding cam member, 
A', said member engaging the arm, A38, of 
the clutch A27. When said clutch is closed, 
motion is transmitted from the shaft, AS, 
through the Worm, A, the Worm wheel, A9, 
the shaft, A, the worn, A*, the vorm. 
yheel, A 95, and the clutch, A97, to the shaft, A 15 

When the sliding cam member, A's, is in 
its middle position, the clutch. A 16, and the 
clutch, A97, are both open and no motion is 
transmitted to the shaft, A1. 
The shaft, A. transmits motion to the 

axles, A, through bevel gears. A99, fixed on 
the shaft, A, and bevel gears, A30, located 
on the axles, A', and meshing with the gears, 
A38 (see Figs. 4 and 17). 
The transmission through the gears, A1, 

and A, is for ordinary propulsion of the 
machine when it is not cutting. The trans 
mission through the worms and vorm gears 
is used when the machine is to be propelled 
slowly while the cutting mechanism is cut 
ting. The direction of propulsion is 
changed by reversing the motor, A. This 
motor, A, is used only for the propulsion 
of the machine. When the machine is at 
rest, this motor is cut out. 
The neck, C, rests in the bearing, R', and 

extends rearward through said bearing and 
is here surrounded by a worm gear wheel, 
C, which bears against the rear face of the 
front cross wall. B8. By this means the for 
ward movement of said neck is prevented. 
Immediately at the rear of the worm wheel, 
C, is an expansion friction clutch, B9, which 

left. 

3. 

has a sleeve, B19, extending forward into the 
neck, C. A shaft, C°, lying within the neck, 
C. extends rearward into the forward por 
tion of said sleeve and is keyed to said sleeve, 
so that the outer member of said clutch aid O 
said sleeve and said shaft must rotate in 
unison. At the real of the neck shaft, C2, . 
the sleeve. B, receives and forms a bearing 
fo;' the forward end of a transmission shaft, 
B'. The Fear portion of Said shaft rests in 7 
the bearing, B9, in the rear cross wall. P. 

5 

already described. 
..'t the rear of the clutch. B9, the shaft, 

B', is surrounded by a sliding cam member. 
B?, which is to be noved forward fol' turn 
ing the arm, B of said clutch for closing 
the latter. A shift lever, B14, is applied to 
said cam member for moving said cam mem 
ber toward or from said clutch (see Figs. 4 
and 16). When said clutch is closed, motion 
is transmitted from the transmission shaft, 
B. through said clutch and its sleeve. B10, 
to the neck shaft, C°. 
The rear end of the shaft, B11, projects 

through the bearing, B9, and is there sur 
rounded by the hub of an internal spur gear 
wheel, B, which meshes with a pinion, B16, 
which is located within the gear, B15, and 
surrounds and is keyed to the axle, B17, of 
the electric motor, B, which is supported 

SO 

90 
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on the body, B, When said motor is run 
ning, it drives the transmission shaft, Bil, 
at 2 speed lower than the speed of the motor 
axle. 
The shaft, C?, transmits motion to the 

cutting mechanism, as will described 
later on. - 

The mechanism employed for raising and 
lowering the body, B, on the truck is as 
follows: 
On the transmission shaft. B is a bevel 

00 
le 

it), 

gear wheel, B9, which meshes with a hori 
zontal hevel gear wheel, B2, which sur 
rounds and is keyed to the lower end of an 
upright shaft. B., which rests in a hearing. 
B. in the top plate. B. The upper end of 
said shaft is surrounded by a bevel gear 
wheel, B98. Above said wheel, B28, is a 
horizontal cross shaft, B9, resting in bear 
ings, B. in the top plate. At the right of li5 
the bevel gear wheel. R28, a beyol g sel 
B° Sirounds the shaft. B94, and at the 

of the wheel, B28, a hevel ceae 
wheel, B97, Surrounds said shaft. The 
wheels, R26 and 327 are “eatherer oil gif 
cross shaft and are joined to a shift lever, 
B', whereby said wheels are so spaced from 
each other as to perinit placing them into 
a middle position, neither engaging the 
wheel. B. and so as to permit movement 
toward the right out of the middle position 
to bring the bevel wheel, B97, into engag 
ment with the wheel, B9, and to permit 
movement to the left to bring the bevel 
wheel, B', into engagement with the bevel 

sai Y 

30 

  



wheel, B98. The wheel, B28, takes constant 
motion from the shaft, B, through the 
bevel wheels, B19 and B20. When the cross 
shaft. B', is to be at rest, the shift lever, 
B', is put into its middle position. When 
said cross shaft is to be rotated, said shift 
lever is moved in the proper direction to 

O 

bring the appropriate one of the bevel 
wheels, B2 and B97 into engagement with 
the bevel wheel, B98. 
On each end of the cross shaft, 39, is a 

Worm, B', which meshes with a worm gear 
wheel, B". On the upper end of the screw 
shaft, 3, rising through the pright socket, 
A, in the side in embers. A , of the truck. 
The lipper portion of said socket is threaded 
to engage the threads of said shaft; and said 
shaft has at its upper end a shoulder, B8, 
upon which rests a horizontal web, B88, 
formed on the top plate, B7 (see Figs, 2 and 
22). Said screw shafts form a means for 
supporting the body, B, while the tongues, 
B. and the channels, A5, for a means for 

25 
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ments. 
guiding said body in its up and down move 

When said Screw shafts are turned 
to make them rise, they lift the body, B; 
and when said screws are tilined to make 
them descend, they allow said body to de 
scend by gravity to the extent of he descent 
of Said screws. When it is desired to raise 
said body, the shift lever, B8, is shifted out 
of the middle position to bring the appro 
priate bevel gear on the shaft, B9, into en 
gagement with the bevel wheel, B9, which is 
upon the upright shaft, B?’. When the body 
is to be lowered, said shift lever is shifted 
out of the middle position in the opposite 
direction to engage the other bevel wheel on 
the shaft, B?'. 
The mechanism for rotating the neck, C, 

is as follows: 
In front of the rear cross wall, B, a small 

spur gear wheel, C°, surrounds the trans 
- mission shaft, B, and is keyed thereto. 
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Adjacent said wheel, C, are a spur gear 
wheel, C, and a spur gear wheel, C5, both of 
which are normally out of mesh with the 
wheel, C8, but either of which may, at the 
will of the operator, he put into mesh with 
the wheel,C8. 
A rocker, C8, stands in a plane which is 

upright, and transverse to the length of the 
in achine and has a journal, C. extending 
through the rear cross wall, B5. The rear 
end of said journal projects beyond the rear 
face of said cross wall and receives a lever, 
C, which is rigidly secured to said journal. 
On the forward face of the upper end of 
said lever is a pin, C, which is adapted to 
enter any one of the three sockets, C12, 
formed in the rear face of the cross wall, 
B* (see Figs. 16, 18, 23, 24, and 25). Said 
lever is resilient and bears toward said cross 
wall, so that when said pin is brought oppo 
site one of said sockets and the leyer is then 
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released, the lever will drive said pin into 
said socket, and hold it there. By means of 
this ever, the rocker, C, may be set in any 
one of three positions. On the rocker, Cs, 
is a journal, C, which is loosely surrounded 
by the relatively large spur gear wheel, C. 
Forward of the wheel, C, is a smaller spur 
gear wheel, C, also loosely surrounding said 
journal and immovably joined to the wheel, 
C, to compel said wheels to rotate in uni 
son. At one side of the spur gear wheel, 

'', and below the spur gear wheel, C, said 
rocker bears a horizontal journal, C, which 
is loosely surrounded by a spur gear wheel, 
C, which at all tiles meshes with the wheel, 
C'. When said rocker is turned toward the 
right, the Spur gear wheel, C, meshes with 
the spur gear wheel, C, and is rotated by 
the latter. When the rocker is turned in 
the opposite direction and beyond the middle 
position, the spur gear wheel, C, will make 
engagement with the spur gear wheel, C8, 
and receive motion from the latter. The mo 
tion thus received by the wheel, C, is trans 
mitted to the wheel, C18. By thus setting 
the rocker in its extreme positions, the 
wheel, C, will receive motion in either di 
rection; and when the rocker is set in its 
middle position, the wheel, C, and also the 
wheel, C. Will be out of engagement with 
the wheel, C, and no motion will be trans 
pitted from the wheel, C, to the wheel, 

3 

In alignment with the journal, C9, the 
axis of which forms the axis of said rocker, 
is a shaft, C. resting in bearings, C. rising 
from the floor of the body, B. The rear end 
of Said shaft extends through the bearing, 
C, and is surrounded by and keyed to a 
spur gear wheel, C', which meshes with the 

75 
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spur gear wheel, C18. Whenever either the 
wheel, C, or the wheel, C, is put into mesh 
with the wheel, C, on the transmission 
shaft, B, the shaft, C, is rotated, the di 
rection of such rotation depending upon 
which of the wheels, C or C°, is at the time 
in mesh with the wheel, C8. 
The forward end of the shaft, C15, is sur 

rounded by a worm, C, which meshes with 
a worm gear wheel. C., which surrounds an 
upright shaft, C, the lower end of which 

O 

rests in a bearing, C90, in the bottom of the 
body, B, and the upper end of which rests 
in a bearing, C''', formed in the top plate. 
B7 (Fig. 26). On said shaft, above the 
Worm wheel, C, is a worm, C2, which 
meshes with the vorm wheel, C, which has 
already been described as surrounding the 
neck, C, at the rear face of the front cross 
wall, B. At the will of the operator, this 
train of mechanism may be set to turn the 
neck, C. in either direction, or said train of 
mechanism may be disconnected by placing 
the lever, C9, into its middle position. It 
will be observed that the gearing used for 
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this transmission from the shaft, B, to 
said neck calls for a large reduction of speed. 
It is also to be observed that the Worm gears 
which constitute parts of this train of mech 
anism serve to lock the neck, C, in the posi 
tion which it occupies whenever the rocker, 
C8, is placed into its middle or longitudinal 
position. In the form shown by the draw 
ings, the speed ratio between the transmis 
sidin shaft, B, and the neck, C, is approxi 
mately 50) to 1. On account of this differ 
ence in velocity, the strength of the men 
bers in this train may be varied approxi 
mately inversely to the velocity ratio. 
The purpose of the rotation of the neck, 

C, is to vary the position of the cutting 
mechanism, as will be hereinafter described. 
To the forward portion of the neck, C, is 

hinged the rear end of the inner arm, D. 
The rear end of said arm is divided to form 
segmental ears, D. 
transversely through said ears and the for 
ward part of said neck on the axial line of 
the transmission shaft, B, and the neck 
shaft, C2, the rear end of which abuts 
against the forward end of said transmis 
sion shaft. On the forward end of the 
shaft, C2, is a bevel gear wheel, C. At 
one side of said wheel, C', a bevel gear 
wheel, C°, loosely surrounds the shaft, D, 
and meshes with the bevel gear wheel, C''', 
and receives motion from the latter. A 
shaft, D8, lies parallel to the inner arm, D, 
and rests in bearings, D. The axis of Said 

5 shaft and the axis of the neck shaft cut the 
axis of the shaft, D', at a common point. 
The rear end of the shaft, D, projects 
through its rear bearing and is surrounded 
with a bevel gear wheel, D, which is located 
beside the bevel gear wheel, C°, and meshes 
with the latter, so that motion received by 
the shaft, C°, from the transmission shaft, 
Bl, is transmitted through the gears, C''', 
C2, and D5 to the shaft D8. 

Because of the intersection of the axis 
of the shafts C, D, and D, as above de 
scribed, the arm, D, may be turned on the 
shaft, D9, without disturbing the nesh of 
the gears which are located between the 
shafts, C°, and D. 

gardless of the degree of inclination of the 
axis of the shaft, D, to the axis of the 
shaft, D°. - 
The mechanism for turning the inner arm, 

D. on the shaft, D, so as to change the 
angle of the axial line of the shaft, D, to 
the axial line of the neck shaft, C°, will 
next be described (see Figs. 1, 4, 16, 27, 
and 29). 
The rear faces of the segmental ears, D. 

are provided with worm gear teeth, d. Im 
mediately at the rear of each of said ears is 
an upright worm shaft, D, engaging the 
teeth of said ears and resting in bearings, 

A shaft, D, extends 

Hence the shaft, D, 
will receive rotation from the shaft, C, re 

5 

C2, on the neck, C. On the lower end of 
each of the shafts, D9, is a worm wheel, D', 
which meshes with a worm, D, on a shaft, 
D9, which rests in bearings, C°, in the neck, 
C (Fig. 29). Between said bearings, the 
neck is chambered to make room for the 
gearing next described. 
The shaft, D9, is located below and trans 

verse to the neck shaft, C°, and below a 
spiral gear wheel, D', surrounding the neck 
shaft and keyed thereto at the rear of the 
bevel gear wheel, C*. 
Fig. 29.) 
A bevel gear wheel, D9, loosely surrounds 

the shaft, D9, at one side of the upright 
plane in which the axis of the neck shaft, 
C°, lies. The hub of said bevel gear rests 
in a bearing, D, formed in a barrel, D, 
surrounding and larger than the shaft, D. 
and secured to the adjacent face of the neck, 
C. by bolts, d1. 
At the opposite side of said plane is a 

similar bevel gear wheel, D8, which loosely 
surrounds the shaft, D', and has its work 
ing face directed toward the bevel gear 
wheel, D19, and which has its hub resting 
in a bearing, ), in a barrel, D15, which is 
secured to the adjacent face of the neck by 
bolts, di. 

i he barrel, D5, extends toward the bar 
rel, D', far enough to cover the space be 
tween the bevels, D10 and D18. In the in 
terior of the barrel, D5, and between the 
bevel wheels, D10 and D18, and meshing 
there with, are small bevel gear wheels, D. 
supported loosely on axles, d", fixed on the 
barrel, D1, so that said wheels, D.7, can 
have only a rotary motion received from 
the bevel gear wheel, D10. The hubs of the 
wheels. D0 and D18, are clutch members. 
At the right of the bevel wheel, D10, and 

within the barrel, D19, is a clutch member, 
D18, which surrounds and is feathered to 
the shaft, D9. At the left of the bevel gear 

(See Fig. 4 and 

wheel, D18, is a similar clutch member, D. similarly applied to the shaft, D9. A shift 
bar, D9, engages said clutch members so as 
to space then to permit placing said bar 
into a middle position with both of said 
clutch members out of engagement and to 
permit shifting into the left hand position 
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to cause the clutch member, D8, to engage 
the bevel gear wheel, D9, and to permit 
shifting said shift bar to the right to bring 
the clutch member, D', into engagement 
with the bevel gear wheel, D18. 
Surrounding the hub of the bevel gear 

wheel, D19, and resting against the right 
hand face of said wheel is a spiral gear 
wheel, D', said wheels being secured to each 
other by a cross pin, d, or other suitable 
means to compel thern to turn in unison, 
Said spiral gear wheel meshes with the 
spiral gear wheel, D9, which, as already de 
scribed surrounds and is keyed to the neck 30 
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shaft, C°, and receives motion from the lat 
ter. The spiral wheel, D9, transmits no 
tion to the spiral gear wheel, D', and the 
bevel gear wheel, D9. The small bevel 
wheels, D17, are rotated by the bevel, D, 
and said small bevels, D, rotate the bevel. 
gear wheel, D18. All of these are in motion 
when the neck shaft, C°, is in motion; but, 
as already stated, the bevel gear wheels, D' 
and D, are loose on the shaft, D9, and the 
motion thus transmitted from the shaft, C°, 
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proceeds no further until one of the clutch 
members, Dor D, is shifted into engage 
ment with the adjacent bevel gear wheel, 
D10 or D18. When that is done, the shaft, 
D°, rotates, the direction of its rotation de 
pending upon which of the clutch members 
has been put into engagement, 
When the shaft, D9, has thus been put 

into notion, it transmits motion through the 
worms, D, the worm wheels. D7, and the 
worms, D, which latter as already described, 
are in engagement with the teeth of the seg 
mental ears, D. Hence the rotation of 
said worms turns said ears, whereby the in 
ner arm, D, is turned on the transverse 
shaft, D. 

It is to be observed that these gears in 
tervening between the neck shaft, C°, and 

are designed for the segmental ears, D, are designed 
reduction of speed, in order that the rota 
tion of the arm, D, on the shaft, D', may be 
at a relatively low speed. 
The shift bar, D, is under the control 

of the operator. Said bar is normally set 
to hold both of the clutch members, D. 
and D, out of engagement so that no mo 
tion is transmitted from the shaft, C°, to 
the arm, D. 

It is also to be noted that the worm gears 
intervening between the shaft. C9, and the 
segmental ears, D, serve to lock the arm, 
D. in the position which it occupies when 
the rotation of the arm, D, on the shaft, C°, 
is stopped by disengaging the clutch mem 
ber which is at the time engaged and trans 
mitting motion to the shaft, D9. 
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In the form of the mechanism shown by 
the drawings, the arm, D, is designed to 
turn on the shaft, D, through approxi 
mately sixty degrees. 
A head, E, is hinged to the upper end of 

the inner arm, D, on an axial line which is 
parallel to the shaft, D, by which the arm, 

, is hinged to the neck, C. To form said 
upper hinge, the arm, D, has at its upper 
left hand side an ear, D*, in which is a 
bearing, D'' (see Fig. 35). In the right of 
said arm is another ear, D?. On the right 
of said ear is a hub. D°. in said ear and 
hub is a bearing, D', which is in axial 
alignment with the bearing, D, in the ear, 
D*. On the right hand side of the rear 
end of the head, E, is an ear, E, corre 
sponding in reverse to the ear, D*, on the 

wheel, 
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arm, D. In the ear, E, is a bearing, E, 
which is of proper diameter to receive the 
hub, D. At the left of the ear, E, is an 
ear, E. corresponding in reverse to the ear, 
D°, on the arm. D. On the left hand side 
of said ear is a hub, E, which is of proper 
diameter to fit into the bearing, D', on the 
arm, D. A bearing, E, extends through 
the hub, E', and the ear, E, in axial align 
ment with the bearing, E°. 75 

The upper end of the shaft, D, in the 
arm, D, extends through the upper bearing, 
D. A bevel gear wheel, D', surrounds the 
upper end of said shaft and meshes with a 
bevel gear wheel, E", which loosely sur 
rounds a shaft, E", which has its end resting 
in the bearing, D, of the ear, D', and in 
the bearing, E, of the ear, E. For as 
sembling these parts, the head, E, is so 
laced as to bring the ear, E, between the 

ears, D9, and D2, the ear, E, being at 
the right of the ear, D', (looking from the 
rear of the machine). Then the head is 
moved leftward to bring the hub, E, into 
the bearing, D', and to bring the hub, D', 
into the bearing, E°. Thus the head, E, and 
the arm, D, are hinged to each other and 
so remain if relative movement of the head 
toward the right is prevented. The bevel 
gear wheel, E, is now put into position im 
mediately at the right of the ear, E, and 
in engagement with the bevel gear wheel, 
D2s. Then the shaft, E, is inserted end 
wise into either the bearing, E, or D, and 
thence through the bevel gear wheel, E. 
into the other of said bearings. Then said 
shaft is secured in any suitable manner 
against endwise movement, as by close fit 
ting or keying. 
In the head, E, is a shaft, E, which is 

in the longitudinal upright middle plane of 
the machine when the neck has been turned 
to bring the parts into position as shown 
in Figs. 1, 2, 3, and 4, and cuts the axis 
of the shaft, E, at the point at which said 
axis is cut by the axis of the shaft, D. 
On the rear end of the shaft, E8, is a bevel 
gear wheel, E9, which meshes with the bevel 
gear wheel, E. Thus the shaft, Es, re 
ceives motion from the shaft, D.. On the 
forward end of the shaft, E, is a bevel gear 

E9, which transmits motion to 
wheels on the forward arm, G. 
The head, E, is to be kept substantially 

parallel to the axial line of the neck, C. 
For this purpose a parallel link, F, is placed 
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1. 

beside the inner arm, D, and hinged by 
its rear end to the neck, C, and by its for 
ward end to the head, E. 

he neck, C, has ears, C°, in each ot 
which is a bearing, C8, parallel to the shaft, 
D*, and on a plane which is perpendicular 
to the axial line of the shaft, D9. The ad 
jacent end of the parallel link, F, has a 
pair of ears, F, between which extend the 
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ears, C°. In each of said ears F, is a 
bearing, F, on an axial line which is per 
pendicular to the length of said link. A 
shaft, F, extends through the bearings, 
F2 and C28. --- 
The lower, rear portion of the head. E, 

has upright ears, F, in each of which is a 
bearing, F, which is parallel to the shaft, 
E7. - 

On the left hand side of the forward end 
of the link, F, is an ear, F, in which is a 
horizontal bearing, F. At the right of said 
ear is an ear, F, on the right of which is 
a hub, F. A bearing, F, extends through 
said ear and hub in axial alignment with 
the bearing, F, in the ear, F. 
On the iower, rear portion of the head, E, 

is an ear, E, having a bearing, E', to re 
ceive the hub, F, of the ear, F. At the left 
of the ear, E, and between the ears, F, and 
F, said head has an ear, E, similar to the 
ear, E, on which is a hub, E. On the ear, 
E, is a bearing, E, in axial alignment 
with the bearing, E. 

It will be observed that the joint thus 
formed is the same as the joint formed be 
tween the head, E, and the inner arian, D. 
With the arm, D, and the paralliei link, F, 
secured at their rear ends and brought paral 
lel to each other, the head, E. may be brought 
into engagement with the forward ends of 
the arm, D, and the parallel link, F, by 
bringing said head in front of said arm and 
link and far enough to the right to bring the 
axial line of the upper bearings of the head 
into alignment with the bearings of the in 
ner arm and to bring the axial line of the 
lower bearings of the head into alignment 
with the forward bearings of the parallel 
link, and then moving the head toward the 
left and causing the four hubs to enter the corresponding bearings. 
When these parts have been thus brough 

into engagement, a hinge is formed between 
the head, and the parallel link. Subsequent 
sidewise movement of the head relative to 
the forward end of the paralliei link is pre 
vented by two spur gear wheels, F, and a 
Worm, Fi", placed between the ears, E and 
F. At each end, said 'worm has a sleeve, F, extending into the adjacent spur gear 
wheel, F, and each of said wheels is keyed 
to the adjacent sleeve, in order that said 
Wheels and said Worm may be compelled to 
rotate in unison. A shaft, F, extends 
through the bearings, F and E, fitting 
closely in said bearings and extending loosely 
through the worm, F. 
To the forward portion of the head, E, is 

hinged the forward arm, G (Figs. 1, 2, 4, 
4, 16, 27, 28, 32, and 33), the hinge being on 
a line which is perpendicular to and cuts the 
axial line of the head shaft, E. 
The lower portion of the head is extend 

ed forward to make an upright hub-journal, 

E1. On the upper portion of the head is a 
cap, E, which has at its forward end a 
bearing, E', which is in axial alignment with 
the hub-journal, it's, and spaced from the 
attei stificiently to receive between said 70 
bearing and said hub-journal a bevel gear 
wheel. G. meshing with the bevel gear wheel, 
it". On the forward end of the head shaft, 
E. Above the wheel, G, a sleeve, E', ex 
te:) is through the beating, E', and projects 
above said bearing. A shaft, E, extends 
through the hub-jouinal, E, the bevel gear 
wheel. G. and the sleeve, E', and is keyed 
to said bevel gear wheel. 
The rear end of the arh, (i, has a bearing, 

G', extending around the tipper end of the 
sleeve, E. A bearing section, G, is se 
cured to the lower portion of said an and has a bearing, G, surrounding the hub-jour 
inal, E8. This completes the joint by which 
said ai'in and the head. i.), ai'e Secured to each 
other. - 

On the real' portion of the bearing, G, is a 
segmeist, G. of a Worm gear wheel which is 
engaged by the Wol'in, F", all'eady described 
as surrounding the shaft, F. On which the 
joint, between the head, E, and the parallel 
link, F, is for illed. When said worn, F" 
is rotated, the worn segment, G, is turned 
The worn, F, is driven by the electric 

notor, if, which is mounted in the middle 
poition of tile parallel link, F, with its axial 
line paralliei to the length of said link and 
cutting the axis of the shaft. F. The base. 
of said notor rests against the Wall of said 
link, and bolts, if, secure said base to said 
wall. On the forward end of the shaft, F, 
of the motor, is a small bevel gear wheel, if', 
keyed to said shaft. At the left of said 
wheel and meshing thei'ewith is a larger 
bevel gear wheel, re. loosely Suri'ounding 
the shaft, if, which has its ends seated in 
the side walls of the link, F. At the right 
of the wheel, F, and ineshing there with is 
a larger bevel gear wheel, F, also loosely 
surrounding the shaft, F. The wheels. if 
and F*. are duplicates excepting that, tie 
wheel, F. 

been given iorty-three teeth while the wheel, 
F', has been given forty-two teeth. 
A bevel geal wheel, F", of Smaller dian 

eter that the wheel, F', lies against the in 
rel' ace of the lattel wheel and is secured 
immo", ally thei?eto as by means of bolts, f'. 
Another' wheel, F", which is a duplicate of 
the wheel, 9, already described is similarly 
applied to the inner face of the wheel, F%. 

has more teeth than the wheel, F, has. In practice, the wheel, F., has 

75 

80 

85 

90 

95 

100 

05 

J.O. 

15 

120 

Between the wheels. F90, the shaft, F, is 
surrounded by a spider hub, F, said hub 
and said shaft being keyed to each other. 
On said hub are four equally spaced radial 
journals, F. Each of said journals is 
loosely surrounded by a small bevel gear 
wheel, F, meshing with both wheels, F. 30 
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gear 

F21 and F22. 
the small bevel wheels, F, it () 

mounted is effected. 

8 
At the left of the bevel wheel, Fe, and at 
the right of the bevel wheel, F', a small 
spur gear wheel, F, surrounds and is keyed 
to the shaft, F. Forward of each of said 
spur gear wheels, F, is a similar spur 
gear wheel, F, meshing with the djacent 
wheel, F, and loosely surrounding a 
journal, F, extending is ward from the 
adjacent wall of the link, F. Said spur 

wheels, ... F, also lesh with the 
spur gear wheels, if", already described 
as surrounding and being keyed to the 
sleeves of the worn, F. When the mo 
tor, F, is in motion, the slaii bevel S 

gear wheel, F, turns the larger bevel gear 
wheels, F, and F', in opposite directions 
without turning the shaft, '', both of Said 
wheels being, as above stated, loose on Said 
shaft. On account of the difference in 
novel: eit of teeth on said wheels, said 
wheels rotate at slightly different velocities, 
the wheel, F. being the slower. The left 
hand wheel, F, is carried in unison with 
the wheel, F2, and the right hind wheel, 
F9, is carried in unison with the wheel, 
F. Hence the two wheels, F, rotate in 
opposite directions and with the same varia 
tion in velocity as applies to the wheeis, 

ne of the wheels, F. turns 
{i : 'e?tic 

while the other wheel, F", tirns the 
F', in the opposite direction a ci 
slightly different velocity. If this velogity 
were the same at each side, the wheels, F' 

- . 

would rotate on the journals, F, without 
moving the latter in an orbit around the 
axis of the shaft, F. But, he wheel, i. 
which has the higher velocity, forces each 
of the four wheels. F", forward in the di 
rection of movement of said wheel. F", the 
fulcrum of such movement being on the line 
of mesh of the wheel, F, with the slower 
wheel, F. Thus a slow ... rotation of the 
hub, F7, on which the journals, F, are 

Since the hub. F7, is 
keyed to the shaft, F, said same slow re 
locity is imparted to said shaft. Since the 
spur gear wheels. F. are keyed to said 
shaft, said wheels receive the same slow ro 

Said wheels transmit their motion, tation. 
in reverse direction to the idle spur gear 
wheels, F18, and the latter transmit, in re 
ve':e direction, to the spur gear wheels, 
F, which, as already described, are keyed 
to the sleeves of the worm, F. Accord 
ingly, the worm takes the same motion from 
the wheels, F9. 
When it is desired to turn the worm seg 

ment in one direction, the motor, F, is 
turned in the appropriate direction. If it 
is desired to turn said worn Seinent in the 
opposite direction, the motor is turned in 
the opposite direction. In practice it is 
desirable to thus turn the citting mecha 
nism through one half of the circle. My 

on the track, either forward or backward. 
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mechanism makes provision for that range. 
The dotted lines at each side of Fig. 28 
show the position into which the arm, G, 
may be turned in either direction from the 
middle upright longitudinal plane of the 70 
machine-1-90 degrees from said plane, the 
position Suitable for making a cut in a 
plane which is upright and perpendicular 
to the track upon which the machine stands. 
Said position is also suited to making a 
horizontal side wall cut at the floor level 
or the roof level or any intermediate ele 
vation while the achine is slowly moving 

By means of this mechanism intervening 
between the motor and the worn segment, 
the high velocity of the electric motor is 
reduced to the desired extent, the transmis 
sion mechanism being compact. It is also 
to be noted that this transmission gearing 
locks the worm segment when said gearing 
is at rest. It is also to be noted that high 
efficiency attaches to the portion of this 
transmission mechanism which extends 
from the notor shaft to the worm, F, the 
frictional loss being much less than would 
be the case if a corresponding reduction 
were attained through the use of worm 
gearing. . . . . . 
The rear end of the rotary cutting tool. 
, extends endwise into the forward por 

tion of the forward arm, G, and is sur 
rounded by bearing rollers, G. The rear 
end of said tool has a screw threaded shank, 
H, which is threaded into the bevel gear. 
wheel, H, which meshes with the larger 
bevel gear wheel, G, already described as 
surrounding and being keyed to the shaft, 
E98, and receiving motion from the head 
shaft, E8, through the smaller bevel gear, 195. 
E10. The hub of the bevel gear wheel, H, 
is surrounded by a thrust bearing, G'. At 
the front of the arm, G, a thrust bearing, 
G, Surrounds the shank of the cutting tool 
and receives a shoulder, H, to resist pres- li: 
Sure from the front. 
The cutting tool is of any ordinary form 

and tapers slightly from the rear toward 
the front; and the axis of said tool is slight 
ly raised at the front for the purpose of 23 
bringing the upper face of the tool approx 
imately parallel to the axial line of the 
head, E, and the forward arm. 

I claim as my invention, 
1. In a machine of the nature described, 128 

the combination of a cutting mechanism 
Supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and l?5 
from the axial line of said neck parallel to 
said axial line, and transmission means ex 
tending through said neck for actuating said 
cutting mechanism, Substantially as de 
scribed. 
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2. In a machine of the nature described, 
the combinations of a cutting mechanism 
Supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and 
from the axial line of said neck parallel to 
said axial line, and a neck shaft extending 
through said neck and arranged in opera 
tive relation with the cutting mechanism for 
actuating said cutting mechanism, substan 
tially as described. . . . 

3. In a machine of the nature described, 
the combination of a cutting mechanism 
supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and 
from the axial line of said neck parallel to 
said line, means for rotating said neck, and 
transmission means extending through said 
neck for actuating said cutting mechanism, 
substantially as described. 

4. In a machine of the nature described, 
the combination of a cutting mechanism 
supporting means having a neck seated ro 
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said line and to swing in a plane which is 
parallel to said line, means for rotating said 

60. 

65 

tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and 
from the axial line of said neck parallel to 
said line, and to swing in a plane which is 
parallel to said line, and transmission means. 
extending through said neck for actuating 
said cutting mechanism, substantially as de 
scribed. 

5. In a machine of the nature described, 
the combination of a cutting mechanism 
supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and 
from the axial line of said neck parallel to 
said line and to swing in a plane which is 
parallel to said line, and a neck shaft ex 
tending through said neck and arranged in 
operative relation with the cutting mecha 
nism for actuating said cutting mechanism, 
substantially as described. 

6. In a machine of the nature described, 
the combination of a cutting mechanism 
supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 
movement of said mechanism toward and 
from the axial line of said neck parallel to 

neck, and transmission means extending 
through said neck for actuating said cutting 
mechanism, substantially as described. 

7. In a machine of the nature described, 
the combination of a cutting mechanism 
supporting means having a neck seated ro 
tatably in a bearing, an elongated cutting 
mechanism hinged to said support to permit 

movement of said mechanism toward and 
from the axial line of said neck parallel to 
said line and to swing in a plane which is 
parallel to said line, means for rotating said 
neck, and a neck shaft extending through 
said neck and arranged in operative relation 
with the cutting mechanism for actuating 
Said cutting mechanism, substantially as de 
scribed. . . . 

8. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, a rotary neck shaft located in 
Said neck on the axis of the latter, cutting 
mechanism plurally articulated to said neck 
and arranged in operative relation with said 
neck shaft, and operator-controlled means 
for rotating said neck shaft, substantially as 
described. . . . . 

9. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, a rotary neck shaft located in said 
neck on the axis of the latter, cutting mech 
anism plurally articulated to said neck and 
arranged in operative relation with said 
neck shaft, a motor-driven transmission 
shaft, and clutch mechanism, connecting said 
transmission shaft and said neck shaft 
whereby the operator may at will cause the 
neck shaft to receive rotary motion from 
the transmission shaft, substantially as de 
scribed. 

10. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing, a rotary neck shaft in said neck on the 
axis of the latter, cutting mechanism articu 
lated to said neck on hinge lines for move 
ment in a plurality of directions and in op 
erative relation with a source of power, a 
motor-driven transmission shaft, and oper 
ator-controlled reversible gearing connect 
ing said transmission shaft and said neck, 
whereby the operator may at will cause the 
neck to receive motion from the transmis 
sion shaft in either direction, substantially 
as described. 

11. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing, a rotary neck shaft in said neck on the 
axis of the latter, cutting mechanism articu 
lated to said neck on hinge lines for move 
ment in a plurality of directions and in op 
erative relation with said neck shaft, a mo 
tor-driven transmission shaft, clutch mech 
anism connecting said transmission shaft 
and said neck shaft whereby the operator 
may at will cause the neck shaft to receive' 
rotary motion from the transmission shaft, 
and operator-controlled gearing connecting 
said transmission shaft and said neck where 
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by the operator may at will cause the neck to 125 
receive rotary motion from the transmission 
shaft, substantially as described. 

12. In a machine of the nature described, an axially-apertured rotary neck resting in 
a horizontal bearing which is fixed relative 130 
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(a) 

to the machine body, a rotary neck-shaft in 
said neck on the axial line of the latter, cut 
ting mechanism articulated to said neck on 
hinge lines for movement in a plurality of 
directions and in operative relation with 
said neck-shaft, a motor-driven transmis 
sion shaft in alignment with said neck-shaft, 
and clutch mechanism connecting said trans 
mission shaft and said neck-shaft whereby 
the operator may at will cause the neck 
shaft to receive rotary motion from the 
transmission shaft, 
scribed. ". . . . . ' ' ' ' . 

13. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing which is fixed relative to the machine 
body, cutting mechanism articulated to said 
neck on hinge lines for movement in a plu 
rality of directions and in operative rela 

30, tion with a source of power, a motor-driven 
transmission shaft in alignment with said 
neck shaft, and operator-controlled gearing 
connecting said transmission shaft and said 
neck, whereby the operator may at will cause 

scribed. 
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the neck to receive rotary motion from the 
transmission shaft, substantially as de 

14. In a machine of the nature described, 
a rotary neck resting in a horizontal bearing 
which is fixed relative to the machine body, 
a rotary neck shaft in said neck parallel to 
the axis of the latter, cutting mechanism 
articulated to said neck on hinge lines for 
movement in a plurality of directions and 
in operative relation with a source of power, 
a motor-driven transmission shaft in align 
ment with said neck shaft, and operator-con 
trolled reversible gearing connecting said 
transmission shaft and said neck, whereby 
the operator may at will cause the neck to 
receive motion from the transmission shaft 
in either direction, substantially as de 
scribed. 

15. In a machine of the nature described, 
a rotary neck resting in a horizontal bearing 
which is fixed relative to the machine body, 
a rotary neck shaft in said neck on the axis 
of the latter, cutting mechanism articulated 
to said neck on hinge lines for movement in 
a plurality of directions and in operative re 
lation with said neck shaft, a motor-driven 
transmission shaft in alignment with said 

5 

neck-shaft, clutch mechanism connecting 
said transmission shaft and said neck shaft 

: whereby the operator may at will cause the 
neck, shaft to receive rotary motion from 
the transmission shaft, substantially as de 
scribed.... 

16. In a machine of 
00. a rotary neck resting in a horizontal bear 

ing, a rotary neck shaft in said neck parallel. 
to the axis of the latter, cutting mechanism supported by said, neck and in operative re 
lation with said neck shaft, a motor-driven. 

65 transmission shaft, having one end support 

substantially as de 
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ed in said neck in alignment with said neck, 
and clutch mechanism connecting said trans 
mission shaft and said neck shaft whereby 
the operator may at will cause the neck. 
shaft to receive rotary motion from the 
transmission shaft, substantially as de 
scribed. . . . . . . . . . 

17. In a machine of the nature described, 
a rotary neck resting in a horizontal bears 
ing, cutting mechanism suported by said 
neck and in operative relation with a source 
of power, a motor-driven transmission shaft 
having one end supported in said, neck in 
alignment with said neck, and operator-con 
trolled gearing connecting said transmission 
shaft, and said neck, whereby the operator 
may at will cause the neck to receive rotary 
motion from the transmission shaft, substan 
tially as described. - 

18. In a machine of the nature described, 
a rotary neck resting in a horizontal bearing, 
a rotary neck shaft in said neck parallel to 
the axis of the latter, cutting mechanism 
supported by said neck and in operative re 
lation with a source of power, a motor 
driven transmission shaft having one end 
supported in said neck in alignment with: 
said neck, and operator-controlled re 
versible gearing connecting said transmis 
sion shaft. and said neck, whereby the oper 
ator may at will cause the neck to receive 
motion from the transmission shaft in either 
direction, substantially as described. . . . . 

19. In a machine of the nature described, 
an axially-apertured rotary neck resting in 
a horizontal bearing, a rotary neck-shaft in 
said neck on the axial line of the latter, a 
sleeve surrounding the rear end of said neck 
shaft and rotatable therewith, a motor 
driven transmission shaft, and clutch mecha 
nism connecting said transmission shaft and 
said sleeve whereby the operator may at 
will cause the neck-shaft to receive rotary 
motion from the transmission shaft, sub 
stantially as described. 

20. In a machine of the nature described, 
an axially-apertured rotary neck resting in 
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a horizontal bearing, a rotary neck-shaft in 
said 'neck on the axial line of the latter, a 
sleeve surrounding the rear end of said 
neck-shaft and rotatable therewith, a motor 
driven transmission shaft having its for 
ward end extending loosely into said sleeve, 
and clutch mechanism connecting said trans 
mission shaft and said sleeve whereby the 
operator may at will cause the neck-shaft 
to receive rotary motion from the transmis 

d sion shaft, substantially as described. 
the nature described. 21. In a machine of the nature described, 

a rotary neck resting in a horizontal bear 
ing which is fixed relative to the machine. 
body, cutting mechanism articulated to said 
neck on hinge lines for movement in a plu 
rality of directions and in operative relation 
with means controlled by the operator. for 
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actuating the cutting mechanism, a gear 
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wheel on said neck, a transmission shaft, 
and means controlled by the operator and 
in operative:relation with said wheel where 
by the operator may at will cause the neck 
to receive rotary motion from the transmis 
sion shaft, substantially as described. 

22. In a machine of the nature, described, a 
rotary neck resting in a horizontal bearing 
which is fixed relative to the machine body, 
cutting mechanism articulated to said neck 
on hinge lines for movement in a plurality 
of directions and in operative relation with 
means extending through said neck and con 
trolled by the operator for actuating the cut 
ting mechanism, a gear wheel. On said neck, 
a transmission shaft, and operator-controlled 
gearing connecting the transmission shaft 
and said gear wheel whereby the operator 
may at will cause the neck, to receive rotary 
motion from the transmission shaft, Sub 
stantially as described. - 

23. In a machine of the nature, described, a 
rotary neck resting in and extending rear 
ward of a horizontal bearing which is fixed 
relative to the machine body, a rotary neck 
shaft in said, neck in the axial line of the lat 
ter, a transmission shaft, clutch mechanism 
for connecting, the transmission shaft and 
the neck-shaft, operator-controlled gearing 
connecting, said transmission shaft and said 
neck for imparting rotation to said neck, and 
eutting; mechanism articulated to said neck 
on hinge lines for movement in a plurality 
of directions, and in operative relation with 
said, neck shaft to be driven by said shaft, 
substantially as described. 

24. In a machine of the nature, described, 
a rotary, neck resting in a horizontal bear 
ing, cutting mechanism supported by said 
neck. and in operative relation with means 
controlled by the operator for actuating the 
cutting mechanism, a gear wheel on said 
neck, a transmission shaft in axial align 
ment with said neck and having its front end 
supported by said neck, and means con 
trolled by, the operator, and in operative, re 
lation with said, wheel whereby the operator 
may at will cause the neck to receive rotary 
motion from the transmission shaft, sub 

i stantially as described 
25. In a machine of the nature described, 

a rotary neck, resting in, and extending rear 
ward of a horizontal bearing, a rotary-neck 
shaft in said neck in the axial line of the lat 
ter, a transmission shaft in axial alignment 
with said neck and having one end supported 
by said neck, means controlled by the oper 
ator for transmitting motion to said neck, 
and means controlled by the operator for 
transmitting motion from, said transmission 
shaft to, said neck shaft, and cutting mech 
anism supported by said-neck in operative 
relation with said neck shaft, substantially 
as described. 

26. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing, cutting mechanism supported by said 
neck and in operative relation with means 
controlled by the operator for actuating the 
cutting mechanism, a gear wheel on said 
neck, a transmission shaft in alignment with 
and having one end supported by said neck, 
and clutch mechanism connecting the trans 
mission shaft and said gear wheel whereby 
the operator may at Will cause the neck shaft 
to receive motion from the transmission 
shaft, substantially as described. 

27. In a machine of the nature described, 
a rotary neck resting in and extending rear 
ward of a horizontal bearing, a rotary neck 
shaft in said neck in the axial line of the lat 
ter, a transmission shaft in axial alignment 
with and having one end supported by said 
neck, clutch mechanism, for connecting the 
transmission shaft and the neck shaft, operator-controlled gearing connecting said 
transmission, shaft and said neck for impart 
ing rotation to said neck, and cutting mech 
anism supported by said neck and in oper 
ative relation with said neck shaft, substan 
tially as described. 

28. In a machine of the nature described, 
a truck, a body on said truck, the body, and 
the truck being related to each other for 
guiding the body for up-and-down move 
ment on the truck, a rotary neck resting in a horizontal bearing in said body, a rotary 
neck shaft in said neck on the axial line of 
the latter, cutting mechanism supported by 
said neck and in operative relation with said 
neck shaft, a motor-driven transmission 
shaft, located on said body, clutch mechanism 
connecting, said transmission.shaft and said 
neck shaft whereby the operator may at will 
cause the neck shaft to receive rotary motion 
from the transmission shaft, lifting-and 
lowering mechanism in operative relation 
with said body and said truck, and operator 
controlled gearing connecting said trans 
mission shaft and said lifting and lowering 
mechanism whereby the operator may at will 
cause said lifting-and-lowering mechanism 
to receive motion from said transmission 
shaft, substantially as described. 

29. In a machine of the nature described, 
a truck, a body on said truck, the body and 
the truck being related to each other for 
guiding the body for up-and-down movement 
on the truck, a rotary neck resting in a hori 
Zontal bearing in said body, a rotary neck 
shaft in said neck on the axial line of the lat 
ter, cutting mechanism supported by said 
neck and in operative relation with saidneck 
shaft, means controlled by the operator for 
rotating said neck-shaft, a motor-driven 
transmission shaft located on said body, 
operator-controlled gearing connecting said 
transmission shaft and said neck, whereby 
the operator may at will cause the neck to 
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receive rotary motion from the transmission 
shaft, lifting-and-lowering mechanism in op 
erative relation with said body and said 
truck, and operator-controlled gearing con 
necting said transmission shaft and said 
lifting-and-lowering mechanism whereby the 
operator may at will cause said lifting-and 
lowering mechanism to receive motion from 
said transmission shaft, substantially as de 
scribed. . . - ... . . . . . . . . . . . 

30. In a machine of the nature described. 
a truck, a body on said truck, the body and 
the truck being related to each other for 
guiding the body for up-and-down move 
ment on the truck, a rotary neck resting in 
a horizontal bearing in said body, cutting 
mechanism supported by said neck and in 
operative relation with operator-controlled 
means for actuating said cutting mecha 
nism, a motor-driven transmission shaft lo 
cated on said body, operator-controlled 
gearing connecting said transmission shaft 
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and said neck whereby the operator may at 
will cause the neck to receive rotary motion 
from the transmission shaft, lifting-and 
lowering mechanism in operative relation 
with said body and said truck, and opera 
tor-controlled gearing connecting said trans 
mission shaft and said lifting-and-lowering 
mechanism whereby the operator may at 
will cause said lifting-and-lowering mecha 
nism to receive motion from said transmis 
ision shaft, substantially as described. 

31. In a machine of the nature described, 
a truck, a body on said truck, the body and 
the truck being related to each other for 
guiding the body for up-and-down move 
ment in the truck, a rotary neck resting in 
a horizontal bearing in said body, a neck 
shaft, operator-controlled gearing connect 
ing the transmission shaft and the neck 
shaft, cutting mechanism supported by said 
neck and in operative relation with said 
neck-shaft, a motor-driven transmission 
shaft located on said body, operator-con 
trolled gearing connecting said transmission 
shaft and said neck whereby the operator 
may at will cause the neck to receive rotary 
motion from the transmission shaft, lifting. 
and-lowering mechanism in operative rela 
tion with said body and said truck, and op 
erator-controlled gearing connecting said 
transmission shaft and said lifting and low ering mechanism whereby the operator may 
at will cause said lifting-and-lowering mech 
anism to receive motion from said trans 
mission shaft, substantially as described. 

32. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 

60. ing, an inner arm hinged by one end to said 
neck on a hinge line which is transverse to 
the axis of said neck, cutting mechanism 
supporting means hinged to the other end of 
said arm, means carried by said 'neck and 
associated with said neck and said cutting 
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mechanism supporting means for keeping 
the latter parallel to the axis of said neck 
during movements of said inner arm on the 
axis of the hinge between said arm and said 
neck, operator-controlled means carried by 
said neck for turning said inner arm on its 
hinge line, cutting mechanism located on 
said supporting means, and means for actu 
ating said cutting mechanism, substantially ..- 

as described. - - - 
33. In a machine of the nature described, 

a rotary neck resting in a horizontal bear 
ing, an inner arm hinged by one end to said 
neck on a line which is transverse to and cuts 
the axis of said neck, cutting mechanism 
supporting means hinged to the other end 
of said arm, means carried by said neck and 
associated with said neck and said cutting 
mechanism supporting means for keeping 
the latter parallel to the axis of said neck 
during movements of said inner armon the 
axis of the hinge between said arm and said 
neck, operator-controlled means carried by 
said neck for turning said inner arm on its 
hinge line, cutting mechanism located on 
said supporting means, and means for actu 
ating said cutting mechanism, substantially 
as described. . . . . . 

34. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing, an inner arm hinged by one end to said 
neck on a line which is transverse to the 
axis of said neck, means carried by said 
neck for turning said arm on said hinge 
line, a head hinged to the outer end of said 
inner armon an axis, which is transverse to 
the axis of said neck, means carried by said 
neck and associated with said neck and said 
head for keeping the latter parallel to the 
axis of said neck during movements of said 
inner arm on the axis of the hinge between 
said arm and said neck, a forward arm 
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hinged to said head on a line which is trans 
verse to the axis of the neck and to the axial 
line on which the inner arm is joined to said 
neck, cutting mechanism supported by said 
forward arm, and means for actuating said 
cutting mechanism, substantially as de 
scribed. . . . . . . . . . 

35. In a machine of the nature described, 
a rotary neck resting in a horizontal bear 
ing, an inner arm hinged by one end to said 
neck on a line which is transverse to and 
cuts the axis of said neck, cutting mechanism 
supporting means hinged to the other end 
of said arm, means carried by said neck and 
associated with said neck and said cutting 
mechanism supporting means for keeping 
the latter parallel to the axis of said neck 
during movements of said inner arm on the 
axis of the hinge between said arm and said 
neck, operator-controlled means carried by 
said neck for turning said inner arm on its 
hinge line, cutting mechanism located on 
said supporting means, and means extend 
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ing through said neck, inner arm and sup 
porting. means for actuating said cutting 
mechanism, substantially as described. 

36. In a machine of the nature decribed, 
a rotary neck resting in a horizontal bear 
ing, an inner arm hinged by one end to said 
neck on a line which is transverse to the axis 
of said neck, means carried by said neck for 
turning said arm on said hinge line, a head 
hinged to the outer end of said inner arm 
on an axis which is transverse to the axis of 
said neck, means carried by said neck and as 
sociated with said neck and said head for 
keeping the latter parallel to the axis of said 
neck during movements of said inner arm 
on the axis of the hinge between said arm 
and said neck, a forward arm hinged to 
said head on a line which is transverse to 
the axis afthe neck and to the axial line 
on which the inner arm is joined to said 
neck, cutting mechanism supported by said 
forward arm, and means extending through 
said neck, said inner arm, and said head for 
actuating said cutting mechanism, substan 
tially as described. 

37. In a machine of the nature described, 
a rotary neck resting in a horizontal bearing, 
an inner arm hinged by one end to said neck 
on a line which is transverse to the axis of 
said neck, means carried by said neck for 
turning said arm on said hinge line, a head 
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hinged to the outer end of said inner arm 
on an axis which is transverse to the axis of 
said neck, means carried by said neck and 
associated with said neck and said head for 
keeping the latter parallel to the axis of said 
neck during movements of said inner arm, on 
the axis of the hinge between said arm and 
said neck, a forward arm hinged to said 
head on a line which is transverse to the 
axis of the neck and to the axial line on 
which the inner arm is joined to said neck, 
a motor in operative relation with the for 
ward arm for turning the latter, cutting 
mechanism supported by said forward arm, 
and means for actuating said cutting mech 
anism, substantially as described. 

38. In a machine of the nature described, 
a rotary neck resting in a horizontal bearing, 
an inner armhinged by one end to said neck 
on a line which is transverse to the axis of 
said neck, means for turning said arm on 
said hinge line, a head hinged to the outer 
end of said inner armon an axis which is 
transverse to the axis of said neck, a parallel 
member associated with said neck and said 
head for keeping the latter parallel to the 
axis of said neck during movement of said 
inner arm on the axis of the hinge between 
said arm and said neck, a forward arm 
hinged to said head, on a line which is trans 
verse to the axis of the neck and to the axial 
line on which the inner arm is joined to said 
neck, a motor located on said parallel mem 
ber in operative relation with the forward 

arm for turning the latter, cutting mecha 
nism supported by said forward arm, and 
means for actuating said cutting mechanism, 
Substantially as described. 

89. In a machine of the nature described, 
a cutting tool, a group of members support 
ing said tool, said group being supported 
for rotation on the machine on a horizontal 
axial line, and said group being foldable on 
two lines which are between said tool and 
the attachment of said group of supporting 
members to the machine, and are parallel to 
each other and perpendicular to said axial 
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line, whereby, by the folding and unfolding 
of said member on said hinge lines said tool 
is carried toward and from said axial line 
and repositioned parallel to said axial line, 
operator-controlled means carried by said 
group to effect folding and unfolding on 
said hinge lines, and means for actuating 
said cutting tool, substantially as described. 

40. In a machine of the nature described, 
a cutting tool, a group of members support 
ing said tool, said group being supported 
for rotation on the machine on a horizontal 
axial line and said group being foldable on 
three lines which are between said tool and 
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the attachment of Said group of supporting 
members to the machine, two of said lines 
being parallel to each other and transverse 
to said axial line and the other of said hinge 
lines being transverse to said hinge and 
perpendicular to said axial line whereby, by 
the folding and unfolding of said members 
On the first two hinge lines said tool is car 
ried bodily by a parallel movement toward 
and from said axial line and, whereby, by 
the folding and unfolding of said members 
on the third of said hingelines the cutting 
tool is swung in a plane which is parallel to 
said axial line, operator-controlled means 
carried by said group to effect folding on 
Said two hinge lines, operator-controlled 
means to effect folding on said third hinge 
line, and means for actuating said cutting 
tool, substantially as described. 

41. In a machine of the nature described, a cutting tool, a group of members support 
ing said tool, said group being supported 
for rotation on the machine on a horizontal 
axial line, and said group being foldable on 
two lines which are between said tool and 
the attachment of said group of supporting 
members to the machine and are parallel to 
each other and perpendicular to said axial 
line, whereby, by the folding and unfolding 
of said members on said hinge lines said tool 
is carried bodily by parallel movement to 
Ward and from said axial line, operator 
controlled means carried by said group to 
effect folding and unfolding on said hinge 
lines, and means extending along said axial 
line for actuating said, cutting tool, substan 
tially as described. 

42. In a machine of the nature described, 
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a cutting tool, a group of members support. ing said tool, said group being supported 
for rotation on the machine on a horizontal 
axial line and said group being foldable on 
three lines which are between said tool and 
the attachment of said group of attaching 
members to the machine, two of said lines. 
being parallel to each other and transverse 
to said axial line and the other of said hinge 
lines being transverse to said hinge lines and 
perpendicular to said axial line whereby, by 
the folding and unfolding of said members 
on the first two hinge lines said tool is car 
ried bodily by a parallel movement toward 
and from said axial line and, whereby, by 
the folding and unfolding of said members 
on the third of said hinge lines the cutting 
tool is swung in a plane which is parallel to 
said axial 5A, operator-controlled means 
carried by said group to effect folding on 
said two hinge lines, operator-controlled 
means to effect folding on said third hinge 
line, and means extending along said axial 
line for actuating said cutting tool, substan 
tially as described. ; 
1.43. In a machine of the nature described, 
the combination of a rotatable neck, a cut 
ting tool, a cutting tool support supporting 
the cutting tool in a plane which is approxi 
mately parallel to the axial line of said 
neck, means intermediate the neck, and 
the cutting tool support and hinged to said 
neck and said support on lines which are 
parallel to each other and transverse to 
the axial line of said neck and constitut 
ing a means for holding said tool support 
at various distances from the axial line 
of the neck and parallel to said axial line, 
operator-controlled means for actuating 
said intervening means to shift said tool 
support bodily by parallel movement to 
ward and from said axial line, and means 
for actuating said cutting tool, substantially 
as described. . . . . . . 

44. In a machine of the nature described, 
a cutting tool, a group of members support 
ing said tool, said group being supported 
for rotation on the machine on a horizontal 
axial line and said group being foldable on 
three lines which are between said tool and 
the attachment to the machine, two of said 
lines being transverse to said axial line and 
the other of said hinge lines being trans 
verse to said hinge lines and perpendicular 
to said axial line whereby, by the folding 
and unfolding of said members on the first 
two hinge lines said tool is carried bodily by 
a parallel movement toward and from said 
axial line and, whereby, by the folding and 

80 unfolding of said members on the third of 
said hinge lines the cutting tool is swung in 
a plane which is parallel to said axial line, 
operator-controlled means carried by said 
group to effect folding on said two hinge 
ines and operator-controlled means to effect 
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folding on said third hinge line, and means 
for actuating said cutting tool, substantially 
as described. . . . . . . . . . . . . . . 

45. In a machine of the nature described, 
the combination of a rotatable neck, a cut 
ting tool, a cutting tool support supporting 
the cutting tool in a plane which is approxi 
mately parallel to the axial line of said 
neck, means intermediate the neck and the 
cutting tool support and hinged to said neck 
and said support on lines which are parallel 
to each other and transverse to the axial line 
of said neck; and constituting a means for 
holding said tool support at various dis 
tances from the axial line of the neck and 
parallel to said axial line, operator - con 
trolled means for actuating said intervening 
means to shift said tool support bodily by 
parallel movement toward and from said 
axial line, and means extending through 
said neck for actuating said cutting tool, 
substantially as described. . . . . . . . . 

46. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for rotating said neck, 
a cutting tool, link-form members support 
ing said tool on said neck for movement on 
the neck toward and from the axial line of 
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the neck, and means extending through said 
neck for actuating said cutting tool, sub 
stantially as described. . . . . . . . . 

47. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator - controlled, 
power-driven means for actuating said meck, 
a cutting tool, members supporting said tool 
on said 'neck for bodily movement obliquely 
toward and from the axial line of the neck, 
and means extending through said neck for 
actuating said cutting tool for cutting and 
for imparting said bodily movement, sub 
stantially as described. '. .. 

48. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator - controlled, 
power-driven means for actuating said neck, 
a cutting tool, members supporting said tool 
on said neck for bodily movement on the 
neck obliquely toward and from the axial 
line of the neck, and means extending 
through said neck for actuating said cutting 
tool for cutting and for imparting said 
bodily movement, substantially as described. 

49. In a machine of the nature described, 
the combination of a rotatable neck which 
is in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path and stationary relative 
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to the machine body, operator - controlled, 
power-driven means for actuating said neck, 
a cutting tool, members supporting said tool 
on said neck for movement obliquely toward 
and from the axial line of the neck while the 
tool passes succesively through planes which 
are substantially parallel to said axial line, 
and means extending through said neck for 
actuating said cutting tool, substantially as 
described. . . . . . - 

50. In a machine of the nature described, 
the combination of a rotatable neck which 
rests in a bearing which is fixed relative to 
the machine body and is horizontal and par allel to the machine path, operator-controlled 
power-driven means for turning said neck 
in said bearing, a cutting tool, a plurality of 
members located intermediate said neck and 
said tool and hinged to the neck and the tool 
on lines permitting a bodily parallel move 

line of said neck and also permitting a bodily 
Swinging movement of the tool on an axial 
line which is perpendicular to the axial line 
of said neck, and means for actuating said 
cutting tool for cutting, substantially as de 
scribed. - ‘. . . . . . . . . . 

51. In a machine of the 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator - controlled, 
power-driven means for actuating said neck, 
an elongated cutting tool, members support 

35. ing said tool on said neck parallel to the 
neck axis and for bodily movement obliquely 
toward and from the axial line of the neck 
and for swinging the tool on an axis which 
is forward of the neck and perpendicular to 
the neck axis, and means for actuating said 
cutting tool, substantially as described. 

52. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for actuating said neck, 
an elongated cutting tool, and members Sup 
ported by said neck and supporting said cut 
ting tool parallel to the neck axis and for 
bodily movement toward and from the axial 
line of the neck and for swinging in a plane 
which is parallel to said axis, and means for 
actuating said tool, Substantially as de 
scribed. 

53. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for actuating said neck, 
an elongated cutting tool, and members Sup 
ported by said neck and supporting said cut 
ting tool parallel to the neck axis and for 
bodily movement toward and from the axial 

nature described, 

line of the neck and for swinging in a plane 
which is parallel to said axis, and a neck 
shaft in said neck, and means operatively. 
connecting said neck shaft and said cutting 
tool for actuating said cutting tool for cut 
ing, substantially as described. 

54. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing, which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for actuating said neck, 
an elongated cutting tool, articulated mem. 

0. 

5 

bers supported on said neck and having 
hinge lines extending in diverse directions 
and said members supporting the cutting 
tool parallel to and at varying distances 
from the axial line of the neck, whereby the 
cutting tool may be carried through an or 
bital path by the rotation of said neck and 
the radius of said orbital path may be 
varied by varying the distance at which said 
members support said tool from the axial 
line of the neck, and means for actuating 
said cutting tool, substantially as described. 

55. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled 
power-driven means for actuating said neck. 
a cutting tool, articulated members support 
ed on said neck and having hinge lines ex 
tending in diverse directions and said mem 
bers supporting the cutting tool at varying 
distances from the axial line of the neck and 
to swing the tool in a plane which is parallel 
to said axial line, whereby the cutting tool 
may be carried through an orbital path by 
turning said supporting members to the ro 
tation of said neck and the radius of said 
orbital path may at the will of the operator 
be varied by varying the distance at which 
said members support said tool from the 
axial line of the neck and whereby said tool 
may be held in a line which is parallel to or 
transverse to the neck axis, and means for actuating said cutting tool, substantially as 
described. 

56. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for actuating said neck, 

on said neck and having hinge lines extend 
ing in diverse directions and said members 
being adapted to support the cutting tool at 
varying distances from the axial line of the 
neck and to swing the tool in a plane which 
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a cutting tool, articulated members supported 

25. 

is parallel to said axis, whereby the cutting 
tool may be carried through an orbital path 
by the rotation of said neck and the radius. 
of said orbital path may be varied by vary 3) 
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ing the distance at which said members Sup 
port said tool from the axial line of the neck 
and said tool may be held in a line which is 
parallel to or transverse to the neck axis, a 
neck shaft in said neck and means opera 
tively connecting said shaft and the cutting 
tool for actuating said tool, substantially as 
described. 

0 
57. In a machine of the nature described, 

the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 

5 

3) 

power-driven means for actuating said neck, 
a cutting tool, members articulated on said 
neck on a plurality of hinge lines for carry 
ing said cutting tool in an orbital path which 
is concentric to the axial line of the neck and 
supporting said tool in a line varying in an 
gularity relative to said axial line, and 
means for actuating, said cutting tool, Sub 
stantially as described. 8 . . 

, 58. In a machine, of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, operator-controlled, 
power-driven means for actuating said neck, 
a cutting tool, members articulated on 
said neck on a plurality of hingelines for 
carrying said cutting tool in an orbital path 
which is concentric to the axial line of the 
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neck and Egg said tool in a line vary 
ing in angularity relative to said axial line, 
a neck shaft in said neck, and means opera 
tively connecting said neck shaft, and said 
cutting tool for actuating the latter for cut 
ting, substantially as described. 

59. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, a cutting tool, articulated 
members supporting said tool on said neck 
on a plurality of hingelines for movement 
on the neck toward and from the axial line 
of the neck, operator-controlled, power 
driven mechanism for effecting said move 
ment, and means for actuating said cutting. 
tool, substantially as described. . , 

-60. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, a cutting tool, members. 
supporting said tool on said neck for move 
ment obliquely toward and from the axial 
line of the neck, operator-controlled, power 
driven mechanism for effecting said move 
ment, and means extending along the axial 
line of the neck for actuating said cuttin 
tool, substantially as described. 

61. In a machine of the nature described, 
the combination of a rotatable neck which 
is in a bearing which is fixed relative to the 
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machine body and is horizontal and parallel 
to the machine path, a cutting tool, articu 
lated members supporting said tool on said. 
neck for movement on the neck toward and 
from the axial line of the neck, operator 
controlled, 
effecting said movement, and means extend 
ing along the axial line of the neck extend 
ing through said neck for actuating said 
cutting tool, substantially as described. 

62. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, a cutting tool, members 
Supporting said tool on said neck for move 
ment obliquely toward and from the axial 
line of the neck, operator-controlled, power 
driven mechanism for effecting said move-. 
ment, and means, extending through said 
neck and, along its axis for actuating said 
cutting tool, substantially as described. 

63. In a machine of the nature described, 
the combination of a rotatable neck which 
is in a bearing which is fixed relative to the 
machine body and is horizontal and parallel. 

() 
power-driven mechanism for 
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to the machine path, a cutting tool, link 
form members supporting said tool on said 
neck for movement on the neck toward and 
from the axial line of the neck and for 
swinging the tool on an axis which is for 
ward of the neck and perpendicular to the 
neck axis, operator-controlled, power-driven 
mechanism for effecting said movements, and . 
means for actuating said cutting tool, sub 
stantially as described. . . . . . . . . . . . . s r 

64. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
a cutting tool, members supporting said tool 
on said neck for movement obliquely toward 
and from the axial line of the neck and for 

95 

O). 

105. 

swinging the tool on an axis which is for 
ward of the neck and perpendicular to the 
neck axis, operator-controlled, power-driven 
mechanisms for effecting said movements, 
and means for actuating 
substantially as described. . . . . . . . . . 

65. In a machine of the nature described, 
the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, a cutting tool, link-form members sup 
ported by said neck, and supporting said 
cutting tool for movement on the neck to 
Ward and from the axial line of the neck 
and for swinging the tool in a plane which 
is parallel to said axis, operator-controlled, 

O 

said cutting tool, 
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20 

power-driven mechanisms for effecting said 
movements, and means for actuating said 
tool for cutting, substantially as described. 

66. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
a cutting tool, link-form members supported 
by said neck and supporting said cutting 
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tool for movement on the neck toward and 
from the axial line of the neck and for swinging in a plane which is parallel to 
said axis, operator-controlled, power-driven 
mechanisms for effecting said movements, 
and a neck shaft in said neck, and means for 
operatively connecting said neck shaft and 
said cutting tool for actuating the latter, 
substantially as described. . . . 

67. In a machine of the nature described, 
the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, a cutting tool, link-form members sup 
ported by said neck and supporting said 
cutting tool for movement on the neck to 
ward and from the axial line of the neck 
and for swinging in a plane which is parallel 
to said axis, a neck shaft in said neck, and 
means operatively connecting said neck 
shaft and said cutting tool for actuating the 
latter, substantially as described. 

68. In a machine of the nature described, 
the combination of a rotatable neck which 
is in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, a cutting tool, link 
form members supported on said neck and 
adapted to support the cutting tool at vary 
ing distances from the axial line of the neck, 
whereby the cutting tool may be carried 
through an orbital path by the rotation of 
said neck and the radius of said orbital path 
may be varied by varying the distance at 
which said link-form members support said 
tool from the axial line of the neck, opera 
tor-controlled, power - driven means for ya 
rying said distance, and means extending 
along the axis of the neck for actuating said 
cutting tool, substantially as described. 

69. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
a cutting tool, members supported on said 
neck and supporting the cutting tool at 
varying distances from the axial line of the 
neck and to swing in a plane which is parall 
lel to said axis, whereby the cutting tool 
may be carried through an orbital path by 
the rotation of said neck and the radius of 
said orbital path may be varied by varying 
the distance at which said members support 
said tool from the axial line of the neck and 
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said tool may be held in a line which is 
parallel to or transverse to the axial line of 
the neck, power mechanisms controlled by 
the operator for varying said distance and 

- for holding the tool parallel to or transverse 
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to the axial line of the neck, and means for 
actuating said cutting tool, substantially as 
described. 

70. In a machine of the nature described, 
the combination of a cutting tool, rotatable means supported on the machine and sup 
porting said cutting tool for movement in 
an orbital path having a horizontal axis and 
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also for movement into positions of varying 
angularity to said axial line and into said 
axial line, operator-controlled, power-driven 
means for effecting said movements, and 
means for actuating said cutting mechanism, 
Substantially as described. 

71. In a machine of the nature described, 
the combination of a tool support rotatable 
on a horizontal axis, operator-controlled, 
power-driven mechanism for effecting rota 
tion of said support, a cutting tool, a plu 
rality of articulated members supporting 
said tool on said support for movement to 
ward and from the axial line of said sup 
port and for swinging the tool in a plane 
parallel to said axial line, and means for ac 
tuating said cutting tool, substantially as 
described. 

72. In a machine of the nature described, 
the combination of a tool support rotatable 
on a horizontal axis which is fixed relative 
to the body of the machine, operator-con 
trolled, power-driven mechanism for effect 
ing rotation of said support, a cutting tool, 
link-form members supporting said tool on 
said support for movement toward and from 
the axial line of said support, and means ex 
tending through said support for actuating 
said cutting tool, substantially as described. 

73. In a machine of the nature described, 
the combination of a tool support rotatable 
on a horizontal axis which is fixed relative 
to the body of the machine, operator-con 
trolled, power-driven mechanism for effect 
ing rotation of said support, a cutting tool, 
members supporting said tool on said Sup 
port for movement toward and from the 
axial line of said support and for Swinging 
the tool in a plane parallel to said axial line, 
and means extending through and along the 
axis of said support for actuating said cut 
ting tool, substantially as described. 

74. In a machine of the nature described, 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, means for actuating 
said neck, a cutting tool, articulated mem 
bers supporting said tool on said neck for 
movement on the neck obliquely toward and 
from the axial line of the neck, and means 
for actuating said cutting tool, substantially 
as described. - - 

75. In a machine of the nature described. 
the combination of a rotatable neck which is 
in a bearing which is fixed relative to the 
machine body and is horizontal and parallel 
to the machine path, means for actuating 
said neck, a cutting tool, members support 
ing said tool on said neck for movement 
obliquely toward and from the axial line of 
the neck, and means extending through and 
along the axis of said neck for actuating 
said cutting tool, Substantially as described. 

76. In a machine of the nature described, 

70 

75 

80 

85 

90 

95 

100 

05 

0. 

115 

20 

125 



O 

5 

20 

8 

the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, means for actuating said neck, a cut 
ting tool, link-form members Supporting 
said tool on said neck for movement on the 
neck toward and from the axial line of the 
neck and for swinging the tool on an axis 
which is forward of the neck and perpen 
dicular to the neck axis, and means for ac 
tuating said cutting tool, substantially as 
described. 

77. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
means for actuating said neck, a cutting 
tool, members supporting said tool on said 
neck for movement obliquely toward and 
from the axial line of the neck and for 
swinging the tool on an axis which is for 
ward of the neck and perpendicular to the 
neck axis, and means for actuating said cut 
ing tool, substantially as described. 
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porting the cutting to 
tances from the axial line of the neck, 

78. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
means for actuating said neck, a cutting tool, 
and link-form members supported by said 
neck and supporting said cutting tool for 
movement toward and from the axial line 
of the neck and for swinging the tool in a 
plane which is parallel to said axis, and 
means for actuating said tool, Substantially 
as described. 

79. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
means for actuating said neck, a cutting tool, 
and link-form members supported by said 
neck and supporting said cutting tool for 
movement on the neck toward and from the 
axial line of the neck and for Swinging in a 
plane which is parallel to said axis, and a 
neck shaft in said neck, and means Opera 
tively connecting said neck shaft and said 
cutting tool for actuating said cutting tool 
for cutting, substantially as described. 

80. In a machine of the nature described, 
the combination of a rotatable neck which 
is in a bearing which is fixed relative to 
the machine body and is horizontal and par 
allel to the machine path, means for actu 
ating said neck, a cutting tool, link-form 
members supported on said neck and Sup 

tool at varying dis 

whereby the cutting tool may be carried 
through an orbital path by the rotation of 
said neck and the radius of said orbital 
path may be varied by varying the distance 
at which said link-form members support 
said tool from the axial line of the neck, 
and means for actuating said cutting tool, 
substantially as described. 

81. In a machine of the nature described, 
the combination of a rotatable neck which 
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is horizontal and parallel to the machine 
path, means for actuating said neck, a cut 
ting tool, link-form members supported on 
said neck and supporting the cutting tool 
at varying distances from the axial line of 
the neck and to swing the tool in a plane 
which is parallel to said axis, whereby the 
cutting tool may be carried through an orbi 
tal path by the rotation of said neck and 
the radius of said orbital path may at the 
will of the operator be varied by varying 
the distance at which said link-form mem 
bers support said tool from the axial line 
of the neck and said tool may be held in a 
line which is parallel to or transverse to the 
neck axis, and means for actuating said cut 
ting tool, substantially as described. . 

82. In a machine of the nature described, 
the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, means for actuating said neck, a cut 
ting tool, link-form members supported on 
said neck and supporting the cutting tool 
at varying distances from the axial line of 
the neck and to swing the tool in a plane 
which is parallel to said axis, whereby the 
cutting tool may be carried through an orbi 
tal path by the rotation of said neck and 
the radius of said orbital path may be va 
ried by varying the distance at which said 
link-form members support said tool from 
the axial line of the neck and said tool may 
be held in a line which is parallel to or 
transverse to the neck axis, and a neck shaft 
and means operatively connecting said shaft 
and the cutting tool for actuating said tool, 
substantially as described. 

83. In a machine of the nature described, 
the combination of a rotatable neck which is 
horizontal and parallel to the machine path, 
means for actuating said neck, a cutting 
tool, link-form members supported on said 
neck for supporting and carrying said cut 
ting tool in an orbital path which is concen 
tric to the axial line of the neck and sup 
porting said tool in a line varying in angu 
larity relative to said axial line, and means 
for actuating said cutting tool, substan 
tially as described. 

84. In a machine of the nature described, 
the combination of a rotatable neck which 
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is horizontal and parallel to the machine 
path, means for actuating said neck, a cut 
ting tool, link-form members supported on 
said neck for supporting and carrying said 
cutting tool in an orbital path which is con 
centric to the axial line of the neck and sup 
porting said tool in a line varying in angu 
larity relative to said axial line, a neck shaft 
in said neck and means operatively con 
necting said neck shaft and said cutting tool 

120 

for actuating the latter, substantially as de-, 
scribed. . . . . . . 

85. In a machine of the nature described, 
the combination of a rotatable neck which 30 
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is horizontal and parallel to the machine 
path, a cutting tool, link-form members Sup 
ported by said neck and Supporting said 
cutting tool for movement on the neck to 
ward and from the axial line of the neck 
and for Swinging the tool in a plane which 
is parallel to said axis, mechanism for effect 
ing said Swinging movement, and means for 
actuating said tool, substantially as de 
scribed. 

86. In a machine of the nature described, 
the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, a cutting tool, link-form members sup 
ported by said neck and supporting said 
cutting tool for movement on the neck to 
ward and from the axial line of the neck 
and for Swinging in a plane which is par 
allel to said axis, mechanism for effecting 
said Swinging movement, a neck shaft in 
said neck, and means operatively connecting 
said shaft and said cutting tool for actu 
ating the latter, substantially as described. 

87. In a machine of the nature described, 
the combination of a rotatable neck which 
is horizontal and parallel to the machine 
path, a cutting tool, link-form members sup 
ported on Said neck and supporting the cut 
ting tool, at varying distances from the axial 
line of the neck and to swing the tool in a 
plane which is parallel to said axis, whereby 
the cutting tool may be carried through an 
orbital path by the rotation of said neck 
and the radius of said said orbital path may 
be varied by varying the distance at which 
said link-form members support said tool 
from the axial line of the neck and said 
tool may be held in a line which is parallel 
to or transverse to the axial line of the neck, 
power mechanisms controlled by the oper 
ator for holding the tool parallel to or trans 
verse to the axial line of the neck, and means 
for actuating said cutting tool, substantially 
as described. 

88. In a machine of the nature described, 
the combination of a horizontal, rotatable neck, operator-controlled, power-driven 
mechanism for turning said neck, members 
hinged to said neck on a hinge line which is 
transverse to the axial line of said neck, a 
cutting tool supported by said members ap 
proximately at right angles to said hinge 
line and for movement diagonally to said 
hinge line, and means extending along the 
axis of the neck for actuating said cutting 
tool, substantially as described. 

89. In a machine of the nature described, 
the combination of a tool support, rotatable 
on a horizontal axis, mechanism for effect 
ing rotation of said support, a cutting tool, 
members supporting said tool on said sup 
port for movement toward and from the 
axial line of said support and for swinging 
the tool in a plane parallel to said axial line, 
mechanisms on said rotatable support for 
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actuating said supporting members for mov 
ing said tool toward and from the axial line 
of the rotary support and for yieldingly 
Swinging the tool in a plane parallel to said 
axial line, and means for actuating said cut 
ting tool, Substantially as described. 

90. In a machine of the nature described, 
the combination of a tool support rotatable 
On a horizontal axis, mechanism fer effect 
ing rotation of Said support, a cutting tool, 
members Supporting said tool on said sup 
port for movement toward and from the 
axial line of said support, means acting 
through said rotary support for actuating 
Said supporting members for moving the 
tool toward and from the axial line of the 
rotary Support, and means extending 
through and along the axis of said support 
for actuating said cutting tool, substan 
tially as described. - 

91. In a machine of the nature described, 
the combination of a tool support rotatable 
on a horizontal axis, mechanism for effect 
ing rotation of said support, a cutting tool, 
members supporting said tool on said rotary 
Support for Swinging the tool in a plane 
parallel to the axial line of said rotatable 
Support, and a motor carried by said ro 
tatable support for effecting said swinging 
of the cutting tool, and means for actuating 
the cutting tool, substantially as described. 

92. In a machine of the nature described, 
the combination of a tool support rotatable 
On a horizontal axis, mechanism for effect 
ing rotation of said support, a cutting tool, 
members supporting said tool on said rotary 
Support for Swinging the tool in a plane 
parallel to the axial line of said rotatable 
Support, and a motor carried by said ro 
tatable Support for effecting said swinging 
of the cutting tool, and means extending 
through said rotatable support for actuat 
ing the cutting tool, substantially as de 
scribed. 

93. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, an elongated cutting tool, parallel 
links interposed between said neck and said 
tool for Supporting said tool in planes sub 
stantially parallel to the axial line of said 
neck, and mechanism for actuating said tool 
for cutting, Substantially as described. 

94. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, an elongated cutting tool, parallel 
links interposed between said neck and said 
tool for supporting said tool in planes sub 
stantially parallel to the axial line of said 
neck, mechanism for turning said neck, and 
mechanism for actuating said tool for cut 
ting, substantially as described. 

95. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, an elongated cutting tool, parallel 
links interposed between said neck and said 
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tool for supporting said tool in planes sub 
stantially parallel to the axial line of said 
neck, and a rotary neck shaft in operative 
relation with said tool for actuating said 
tool for cutting, substantially as described. 

96. In a machine of the nature described, 
the combination of a rotary neck resting in 
a bearing, an elongated cutting tool, parallel 
links interposed between said neck and Said 
tool for supporting said tool in planes Sub 
stantially parallel to the axial line of said 
neck, and a rotary neck shaft in said neck 
and in operative relation with said tool for 
actuating the tool for cutting, Substantially 
as described. 

97. In a machine of the nature described, 
the combination of a rotary neck resting in 
a horizontal bearing, an elongated cutting 
tool, parallel links interposed between said 
neck and said tool, and gearing on said neck 
in operative relation with said cutting tool 
for actuating said tool for cutting, substan 
tially as described. 

98. In a machine of the nature described, 
5 the combination of a rotary neck resting in 

a horizontal bearing, an elongated cutting 
tool, parallel links interposed between said 
neck and said tool, and means for turning 
said meck and means for actuating Said cut 
ting tool for cutting, Substantially as de 
scribed. 

99. In a machine of the nature described, 
the combination of a rotary neck resting 
in a horizontal bearing, an elongated cut 
ting tool, parallel links interposed between 
said neck and said tool, and a neck shaft 
in operative relation with said tool to actu 
ate said tool for cutting, substantially as 
described. 

100. In a machine of the nature described, 
the combination of a rotary neck resting 
in a horizontal bearing, an elongated cut 
ting tool, parallel links interposed between 
said neck and Said tool, a neck shaft in 
said neck in operative relation with said 
tool for actuating the tool for cutting, and 
means for turning said neck, substantially 
as described. 
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101. In a machine of the nature described, 
the combination of a rotary neck resting 
in a horizontal bearing, parallel links sup: 
ported by said neck, ahead block coupled 
to the outer ends of said links, an elongated 
cutting tool hinged to said block on an 
axial line which is perpendicular to the 
axial line of said neck, and means for actu 
ating said cutting tool for cutting, sub 
stantially as described. . . . . . 
- 102. In a machine of the nature described, 
the combination of a rotary neck resting 
in a horizontal bearing, parallel links Sup 
ported by said neck, a head block coupled 
to the outer ends of said links, an elongated 
cutting tool hinged to said block on an 
axial line which is perpendicular to the 
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axial line of said neck, means for turning 
said, neck, and means for actuating, said cutting tool for cutting, substantially as 

is described. 
103. In a machine of the nature de 

scribed, the combination of a rotary neck 
resting in a horizontal bearing, parallel 
links supported by said neck, a head block 
coupled to the outer ends of said links, an 
elongated cutting tool hinged to said block 
on an axial line which is perpendicular to 
the axial line of said neck, means for turn 
ing said neck, means for actuating said 
parallel links, and means for actuating said 
cutting tool for cutting, substantially as de 
scribed. 

104. In a machine of the nature described, 
the combination of a rotary neck resting 
in a horizontal bearing, parallel links Sup 
ported by said neck, a head block coupled 
to the outer ends of said links, an elongated 
cutting tool hinged to said block on an 
axial line which is perpendicular to the 
axial line of said neck, means for turning 
said neck, means for actuating said par 
allel links, means for turning said tool on 
Said perpendicular hinge, and means for 
actuating said cutting tool for cutting, sub 
stantially as described. 

105. In a machine of the nature described, 
the combination of a rotary support resting 
in a horizontal bearing, parallel links sup 
ported by said support, a head block coupled 
to the outer ends of said links, an elongated 
cutting tool hinged to said block on an 
axial line which is perpendicular to the 
axial line of said support, and a motor lo 
cated on one of said links in operative re 
lation with said tool for turning the latter 
on said perpendicular axial line, substan 
tially as described. 

106. In a machine of the nature described, 
the combination of a rotary support resting 
in a horizontal bearing, parallel links sup 
ported by said support, a head block coupled 
to the outer ends of said links, an elongated 
cutting tool hinged to said block on an 
axial line which is perpendicular to the 
axial line of said support, a motor located 
on one of said links in operative relation 
with said head block for turning the latter 
on said perpendicular axial line, and a 
transmission shaft extending lengthwise 
through the other of said links and ar 
ranged in operative relation with said cut 
ting tool to actuate said cutting tool for 
cutting, substantially as described. i. 

107. In a machine of the nature described, 
the combination of a rotary support resting 
in a horizontal bearing, an elongated cut 
ting tool, parallel links intermediate the 
cutting tool and the rotary support, a neck 
shaft in said rotary support, gearing inter 
vening said shaft and the cutting tool for 
actuating the latter for cutting, and gear 
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ing intervening the neck shaft and the 
adjacentends of one of the parallel links 
for turning Said link, substantially as de 
scribed. 

108. In a machine of the nature described, 
the combination of a rotary support, a neck 
shaft in the rotary support, an elongated 
cutting tool to be held in planes parallel to 
the axis of the rotary support, parallel links 
and a head block intermediate the cutting 
tool and the rotary support, a longitudinal 
transmission shaft in one of the links, a 
longitudinal transmission shaft in the head 
block and arranged in operative relation 
with the cutting tool for actuating the latter 
for cutting, a transverse shaft forming a 
hinge between the rotary body and said link, 
gearing on said transverse shaft for trans 
mitting motion from the neck shaft to the 
longitudinal shaft of said link, a transverse 
shaft forming a hinge between the Outer 
end of Said link and the adjacent end of 
said head block, gearing supported on said 
transverse shaft for transmitting motion 
from the transmission shaft of the link to 
the transmission shaft of the head block, 
substantially as described. - 

109. In a machine of the nature described, 
the combination of a rotatable supporting 
member, operator-controlled, power-driven 
means for turning said Supporting member, 
an elongated cutting tool, members articul 
lated on said supporting member on a 
plurality of hinge lines for carrying said 
cutting tool parallel to the axial line of the 
supporting member and in an orbital path 
which is concentric to the axial line of said 
supporting member, a rotary shaft on said 
axial line, and means operatively connecting 
said shaft and one of said articulated mem 
bers for turning the latter on its adjacent 
hinge, substantially as described. 

110. In a machine of the nature described, 
the combination of a rotatable supporting 
body, an elongated cutting tool, articulated 
members interposed between said cutting 
tool and said supporting member, means for 
actuating said cutting tool for cutting, and 
means extending through said supporting 

50 body for actuating said articulated members 
to bodily shift said cutting tool, substan 
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tially as described. 
111. In a machine of the nature described, 

the combination of a rotatable supporting member, operator-controlled, power-driven 
means for actuating said supporting mem 
ber, an elongated cutting tool, articulated 
members interposed between said cutting 
tool and said supporting member, means for 
actuating said cutting tool for cutting, and 
operator-controlled power-driven means as 
sociated with said supporting member for 
actuating said articulated members for 
bodily shifting the cutting tool, substan 
tially as described. . 

2. 

112. In a machine of the nature described, 
the combination of a rotary body, an elon 
gated cutting tool, means intervening said 
supporting body and the cutting tool for 
carrying the cutting tool parallel to said 
axial line for orbital movement around said 
line and from and toward and into said line 
and for yieldingly swinging the tool in a 
plane parallel to the axial line of the rotary 
body, substantially as described. 

113. In a machine of the nature described, 
the combination of a rotary supporting body 
on an axial line which is approximately 
co-incident with the longitudinal center line 
of the machine, an elongated cutting tool 
carried parallel to said axial line for orbital 
movement around said line and from and 
toward and into said line and to yieldingly 
Swing in a plane which is parallel to said 
axial line, Substantially as described. 

114. In a machine of the nature described, 
the combination of a rotary supporting 
body, an elongated cutting tool, link-form 
members intervening said supporting body 
and the cutting tool for carrying the cutting 
tool parallel to the axial line of the rotary 
supporting body into said axial line and 
from said line far enough to permit move 
ment in an orbit larger than the transverse 
diameter of the machine, whereby said tool, 
intervening means, and supporting body are 
adapted to co-operate for cutting along said 
larger orbit and at all points within said 
larger orbit for the forming of a tunnel or 
entry of sufficient cross-section to receive 
Said machine, Substantially as described. 

115. In a machine of the nature described, 
the combination of a rotary supporting 
body, an elongated cutting tool, means inter 
vening said supporting body and said cut 
ting tool for carrying the latter for orbital 
movement around said line and from and 
toward and into said line and to yieldingly 
Swing in planes parallel to the axial line of 
said supporting body, substantially as de 
scribed. 

116. In a machine of the nature described, 
the combination of a tool support rotatable 
On a horizontal axis, operator-controlled, 
power-driven mechanism for effecting rota 
tion of Said support, an elongated cutting 
tool, means supporting said tool on said 
rotatable support parallel to the axial line 
of said support for movement from and 
toward and into the axial line of said Sup 
port, and means extending through said 
support for actuating said cutting tool for 
cutting, substantially as described. 

117. In a machine of the nature described, 
the combination of a tool support rotatable 
On a horizontal axis, operator-controlled 
power-driven mechanism for effecting rota 
tion of said support, an elongated cutting 
tool, means Supporting said tool on said 
rotatable support parallel to the axis of said 
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support for movement from and toward and 
into the axial line of said rotatable Support 
and for swinging the tool in a plane parallel 
to said axial line, and means extending 
through said rotatable Support for actuating 
said cutting tool for cutting, substantially 
as described. 

118. In a machine of the nature described, 
the combination of a rotatable Support 
which is horizontal and parallel to the ma 
chine path, means for turning said Support, 
an elongated cutting tool, means supporting 
said tool on said rotatable support parallel 
to the axial line of said rotatable Support 
and for movement on the rotary Support 
obliquely from and toward and into said 
axial line, and means for actuating, said 
cutting tool for cutting, substantially as 
described. 

119. In a machine of the nature described, 
the combination of a rotatable Support 
which is horizontal and parallel to the ma 
chine path, means for turning said support, 
an elongated cutting tool, members support 
ing said tool on said support parallel to the 

s & 

axial line of said neck and for movement 
from and toward and into said axial line, and means extending through said support 
for actuating said cutting tool for cutting, 
substantially as described. 

120. In a machine of the nature described, 
the combination of a rotatable Support 
which is horizontal and parallel to the ma 
chine path, an elongated cutting tool, mem 
bers supported by said Support and Support 
ing said cutting tool for movement from 
and toward and into the axial line of the ro 
tatable support and for swinging the tool in 
a plane which is parallel to said axis, yield 
ing means for effecting said Swinging move 
ment, and means for actuating said tool for 
cutting, substantially as described. 

121. In a machine of the nature described, 
the combination of an elongated cutting 
tool, means for supporting said tool parallel 
to the machine path and to carry said tool 
in such parallel relation through orbital 
paths which are concentric to the middle 
longitudinal line of the machine and which 
range in diameter from Zero to the largest, 
which is of larger diameter than the trans 
verse dimensions of the machine, and to 
yieldingly swing said tool in planes which 
are parallel to the axial line of the orbital 
paths, and means for actuating said cutting 
tool for cutting, substantially as described. 

122. In a machine of the nature described, 
the combination of a horizontal rotary neck, 

60 
a head, means intervening said neck and 
said head and hinged to said members on 
lines which are parallel to each other and 
transverse to the axis of said 'neck, a tool 
support hinged to said head, alongitudinal 
shaft resting in said head, gearing interven 
ing said shaft and said cutting tool for ac 
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tuating the latter for cutting, a segment gear 
wheel on the tool support, and gearing in 
operative relation with said segment gear 
for actuating the latter for slowly bodily 
swinging the cutting tool, substantially as 
described. 

70 

123.In a machine of the nature described, 
the combination of a rotary support, a head 
carried on said support parallel to and to 
ward and from the axial line of said Sup 
port, a horizontal longitudinal transmission 

75 

shaft in said head, a forward arm hinged 
to said head on a hinge line which is per 
pendicular to the axial line of said rotatable 
support, cutting mechanism supported by 
said forward arm, and transmission mecha 
nism extending horizontally along said head 
and across said perpendicular hinge line to 
said cutting mechanism to actuate said 
mechanism for cutting, and means for 
Swinging said forward arm on said hinge 
line, substantially as described. 

124. In a machine of the nature described, 
the combination of a rotary support, a head 
carried on said support parallel to and to 
ward and from the axial line of said sup 
port, a horizontal longitudinal transmission 
shaft in said head, a forward arm hinged to 
said head on a hinge line which is perpendic 
ular to the axial line of said rotatable Sup 
port, a rotary cutting tool supported by said 
forward arm, and transmission mechanism 
extending horizontally along said head and 
across said perpendicular hinge line to said 
cutting tool to rotate said tool for cutting, 
and means for swinging said forward arm 
on said hinge line, substantially as described. 

125. In a machine of the nature described, 
the combination of a rotatable support, a 
head, means intervening the rotatable Sup 
port and the head for carrying the latter 
parallel to and toward and from the axial 
line of said support, a horizontal longitudi 
nal transmission shaft in said head, a for 
ward arm hinged to said head on a hinge 
line which is perpendicular to the axial line 
of said rotatable support, cutting mechanism 
supported by said forward arm, and trans 
mission mechanism extending from said 
horizontal transmission shaft across said 
perpendicular hinge line to said cutting 
mechanism to actuate said mechanism for 
cutting, and mechanism for swinging said 
forward arm on said hinge line, substan 
tially as described. 

126. In a machine of the nature described, 
the combination of a rotatable support, a 
head, means intervening the rotatable Sup 
port and the head for carrying the latter 
parallel to and toward and from the axial 
line of said support, a horizontal longitudi 
nal transmission shaft in said head, a for 
ward arm hinged to said head on a hinge 
line which is perpendicular to the axial line 
of said rotatable support, said head and said 
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forward arm being approximately in a com 
mon plane which is parallel to the axial line 
of said rotary support, cutting mechanism 
Supported by said forward arm, and trans 
mission mechanism extending from said 
horizontal transmission shaft across said 
perpendicular hinge line to said cutting 
mechanism to actuate said mechanism for 
cutting, and mechanism for swinging said 
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forward arm on said hinge line, substan 
tially as described. 

127. In a machine of the nature described, 
the combination of a rotatable support, a 
head, means intervening the rotatable Sup 
port and the head for carrying the latter 
parallel to and toward and from the axial 
ine of said support, a horizontal longitudi 
nal transmission shaft in Said head, a for 
Ward arm hinged to said head on a hinge 
line which is perpendicular to the axial line 
of said rotatable support, a perpendicular 
transmission shaft on said hinge line, cut 

25 

ting mechanism supported by said forward 
arm, and transmission mechanism opera 
tively connecting said horizontal transmis 
sion shaft and said perpendicular transmis 
sion shaft and said cutting mechanism to 

30 

actuate said mechanism for cutting, and 
mechanism for swinging said forward arm 
on said hinge line, substantially as described. 

128. In a machine of the nature described, 
the combination of a rotatable support, a 
head, means intervening the rotatable Sup 
port and the head for carrying the latter 
parallel to and toward and from the axial 
line of said support, a horizontal longitudi 
nal transmission shaft in said head, a for 
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ward arm hinged to said head on a hinge 
line which is perpendicular to the axial line. 
of said rotatable support, a perpendicular 
transmission shaft on said hinge line, Said 
head and said forward arm being approxi 
mately in a common plane which is parallel 
to the axial line of said rotary support, cut 
ting mechanism supported by said forward 
arm, and transmission mechanism opera 
tively connecting said horizontal transmis 
sion shaft and said perpendicular transmis 
sion shaft and said cutting mechanism to 
actuate said mechanism for cutting, and 
mechanism for swinging said forward arm 
on said hinge line, Substantially as described. 

129. In a machine of the nature described, 
the combination of a horizontal rotatable 
support, a head comprising two bearings on 
a hinge line which is perpendicular to the 
axial line of said support, means intervening 
said rotatable Support and said head for car 
rying the latter parallel to and toward and 
from the axial line of said support, a hori 
Zontal longitudinal transmission shaft in 
said head, a forward armhinged to said head 

5 

on the hinge line of said two bearings, cut 
ting mechanism supported by said forward 
arm, transmission mechanism extending 

23 

from said horizontal transmission shaft 
through the axial line of said two bear 
ings to said cutting mechanism to actuate 
said mechanism for cutting, and mecha 
nism for Swinging said forward arm on the 
axial line of said two bearings, Substantially 
as described. 

130. In a machine of the nature described, 
the combination of a horizontal rotatable 
Support, a head comprising two bearings on 
a hinge line which is perpendicular to the 
axial line of said Support, means intervening 
said rotatable Support and said head for car 
lying the latter parallel to and toward and 
from the axial line of said support, a hori 
Zontal longitudinal transmission shaft in 
Said head, a shaft on said perpendicular 
hinge line, a forward arm hinged to said 
head on said perpendicular hinge line, cut 
ting mechanism supported by said forward 
arm, transmission mechanism extending 
from said horizontal transmission shaft 
through said hinge line to said cutting mech 
anism to actuate said mechanism for cutting 
and mechanism for Swinging said forward 
arm on said hinge line, substantially as de 
scribed. 

131. In a machine of the nature described, 
the combination of a horizontal rotatable 
Support, a head comprising two horizontal 
Sections each having a bearing on a common 
hinge line which is perpendicular to the axial 
line of said rotatable support, a horizontal 
longitudinal transmission shaft in said head, 
means intermediate the rotatable support 
and the head for carrying the latter parallel 
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to and toward and from the axial line of said 
Support, a forward arm hinged to said head 
On Said hinge line, cutting mechanism Sup 
ported on said arm, transmission mechanism 
extending from said horizontal transmission 
shaft through said hinge line to said cutting 
mechanism for actuating Said cutting mecha 
nism for cutting, and mechanism for swing 
ing said arm on said hinge line, substantially 
as described. 

132. In a machine of the nature described, 
the combination of a horizontal rotatable 
Support, a head comprising two horizontal 
Sections each having a bearing on a common 
hingeline which is perpendicular to the axial 
line of Said rotatable support, a horizontal 
longitudinal transmission shaft in said head, 
means intervening the rotatable support and 
the head for carrying the latter parallel to 
and toward and from the axial line of said 
Support, a forward arm comprising two 
bearings on Said hinge line, cutting mecha 
nism supported on said arm, transmission 
mechanism extending from said horizontal 
transmission shaft through said hinge line 
to Said cutting mechanism for actuating said 
cutting mechanism for cutting, and mecha 
nism for Swinging Said armon said hinge 
line, substantially as described. 
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133. In a machine of the nature described, 
the combination of a horizontal rotatable 
Support, a head comprising two horizontal 
Sections each having a bearing on a common 
hinge line which is perpendicular to the axial 
line of said rotatable support, a horizontal 
longitudinal transmission shaft in said head, 
means intermediate the rotatable support 
and the head for carrying the latter parallel 
to and toward and from the axial line of said 
Support, a forward arm comprising two sec 
tions and hinged to said head on said hinge 
line, cutting mechanism. Supported on said P 
arm, transmission mechanism extending 
from said horizontal transmission shaft 
through said hinge line to said cutting mech 
anism for actuating Said cutting mechanism 
for cutting, and mechanism for swinging 
said arm on said hinge line, substantially as 
described. 

134. In a machine of the nature described, 
the combination of a horizontal rotatable 
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Support, a head comprising two horizontal 
Sections each having a bearing on a com 
mon hinge line which is perpendicular to 
the axial line of said rotatable support, a 
horizontal longitudinal transmission shaft 
in Said head, means intermediate the rota 
table support and the head for carrying the 
latter parallel to and toward and from the 
axial line of said support, a forward arm 
comprising two sections each having a bear 
ing on said axial line, cutting mechanism 
Supported on said arm, transmission mecha 
nism extending from said horizontal trans 
mission shaft through said hinge line to said 
cutting mechanism for actuating said cut 
ting mechanism for cutting, and mechanism 
for Swinging said arm on said hinge line, 

40 substantially as described. 
135. In a machine of the nature described, 

the combination of a rotatable support, a 
head, means intervening the rotatable sup 
port and the head for carrying the latter 
parallel to and toward and from the axial 
line of Said support, a horizontal longitudi 
nal transmission shaft in said head, a for 
Ward arm hinged to said head on a hinge 
line which is perpendicular to the axial line 

50 of said rotatable support, an elongated ro 
tary cutting tool supported on said arm ap 
proximately in alignment with said hori 
Zontal transmission shaft, and transmission 

5 5 
mechanism extending from said shaft 
through said hinge line and to said rotary 
tool for rotating the latter, substantially as 
described. 

136. In a machine of the nature described, 
the combination with a neck structure com 

60 prising a neck seated in a horizontal bear 
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ing, a head, and cutting mechanism Sup 
ported by said head, of a pair of parallel 
link meanbers joining said neck structure 
and said head through hinge shafts which 
are parallel to each other and transverse to 
the axis of said neck, a driven neck shaft 
extending through the neck structure, a 
shaft parallel to and near the hinge shafts 
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which are supported by the neck structure, operator-controlled gearing for transmit 
ting motion from the neck shaft to said par 
allel shaft, two upright shafts adjacent the 
parallel shaft, gearing joining said parallel 
shaft and said upright shafts, a gear on each 
of said upright shafts, and two gear seg 
ments fixed on one of the parallel link mem 
bers concentric with the adjacent hinge of 
One of said members and each of said gear 
Segments engaging one of the gears on said 
upright shafts, substantially as described. 

137. In a machine of the nature described, 
the combination with a neck structure com 
prising a neck seated in a horizontal bear 
ing, a head, and cutting mechanism sup 
ported by Said head, of a pair of parallel 
link members joining said neck structure 
and said head through hinge shafts which 
are parallel to each other and transverse to 
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the axis of Said neck, a driven neck shaft ex 
tending through the neck structure, a shaft 
parallel to and near the hinge shafts which 
are supported by the neck structure, oper 
ator-controlled gearing for transmitting mo 

shaft, two upright shafts adjacent the par 
allel shaft, worm gearing joining said par 
allel shaft and said upright shafts, a gear 
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tion from the neck shaft to said parallel 

worn on each of said upright shafts, and 
two segments fixed on one of the parallel 
link members concentric with the adjacent 
hinge of one of said members and each of 
Said worm segments engaging one of said 
worm gears, substantially as described. 

138. In a machine of the nature described, 
the combination of a cutting mechanism sup 
porting means having a neck seated rota 
tably in a bearing, an elongated cutting 
mechanism hinged to said support to per 
mit movement of said mechanism toward 
and from the axial line of said neck parallel 
to said line, means for rotating said neck, 
and a neck shaft extending through said 
neck and arranged in operative relation with 
the cutting mechanism for rotating said cut 
ting mechanism, substantially as described. 
In testimony whereof. I have signed my 

name, this 2nd day of May, in the year one 
thousand nine hundred and seventeen. 

CYRUSs. OLDROYD. 
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