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Application filed May 3, 1917, Serial No. 186,172, Reunewed December 11, 1922. ‘

To all whom it may concern: A :
Be it known that I, Cyrus 8. Ouorowp, a
citizen of the United States, residing at 304
Walnut St., Cinciunati, in the county of
Hamilton and State of Ohio, have inventad
a new and useful Improvement in Mining
and Quarrying Machines, of which the fol-
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 actunated by
the machine and projected endivise into the
wall of coal, or,.other material, and then
moved sidewise to make 2 sweeping cut; the
~machine being, however, adapted to cut in
a variety of other ways. =~

The object of my improvement is to pro-
duce a machine by which the cutting means
may- be made to cut kerfs into the wall 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 arcund a horizontal
axis which is parallel to the forward courss
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 means
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 npon
which the track rests. ' ‘

By way of general statement, it may be
said that the machine censists of (1) a truck
having a rigid frame or body.and having
supporting or traction wheels adapted to
rest on an ordinary rail track or on a floor;
(2) a longitudinal body supported by the
truck and movable up and down thereon;
(3) a neck located at the front of said mov-
able body and rotatable on a horizontal axis
extending lengthvise 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 torward arm hinged to said head; and (7)
a cutting mechanism sapported by said for-
ward arm, the members supported by said
neck being adapted to change position rela-
tive to the axis of said neck and thereby
change the positien 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.

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-
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 ;

Fig . 2is a
smaller scale; :

Fig. 2'is a front elevation, the cutting tool
being broken away; ‘

Fig. 4, Fig. 4*, and Tig. 4* show an en-
larged upright section on the line, 4—4, of

plan of the saome machine on a

Fig. 2, looking in'the direction of the ar-

row, Fig. 4 representing the rear portion,
Ifig. 47 the intermediate portion, and Fig. 4°
the forward portion of the machine; Fig. 42
and Fig. 4" ave 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;
~ Fig. 6 is an elevation of the right-hand
side of said platform;

Fig.7is aplan of the body of the machine,
separated from the truck and other parts;

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

Fig. 9 is an upright, transverse section on
the line, 9—9, of Figs. 7 and 8. looking to-
ward the right; '

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

Fig. 11 is a bottom view of the top. plate
of the bedy of the machine:

Fig. 12 1s an elevation of the right hand
edge of said plate; ° T

Mg, 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;
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Fig. 15 is an upright, transverse section
cn 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 Tig. 4 and Fig. 47;

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;

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

Fig. 20 1s 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,
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 lino, 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-
row;

» 1,g. 26 is a section on the line, 26—26, of

‘Tig. 23, looking in the direction of the ar-

row;

Fi,g. 97 is a side elevation of the forward
portion of the machine, detached from the
body ; : o
Fig. 28 is a plan of the same mechanism;

Fig. 29 is a section on the line, 20—-29, of
Fig. 4* and Fig. 27, looking toward the
right; ‘

Fig. 30 is a section on the line, 30—30, of
i1g. 4* and Fig. 27, looking in the direction
of the arrow;

Fig. 31 is a section on the line, 31—31, of
rig. 4* and Fig. 27, looking in the direction
of the arrow;

Fig. 32 is a section on the line, 3232, of
Fig. 4» and Fig. 27, looking in the direction
ot the arrow; - :

‘Fig. 33 is a section on the line, 33—33, of
Fig, o7

Fig. 34 is a section on the
rig. 42 and rig. 27;

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

Kig. 36 is a plan and Fig. 37 is a longi-
tudinal section of a cap forming purt 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;
12 is the head hinged to the inner arm; I is
a parallel link co-operating with the inner
arm in supporting the head; G is the for-
ward arm, and H is 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?%isa 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 alone its four edges. - To
each side flange of the platform 1s bolted
the lower portion of an upricht cast metal
side member, a* comprising two guide
standards; e, and an upright socket or bar-
rel, A%t  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 platform.

The body, B, rests between said side members

and has upright tongues, B, extendiry into

To

75

the channels, A% of said guide standards so

as to permit-up and down movement of said
tongues in said channels. Said channelsand
sald tongues are shown L-shape in cross-
section, in order that said tongues and said
standards may engace each other to resist
relative luteral movement. The tongues, B,
are supported upon upright sidewalls, B2, of
the body, B, as shown in Figs. 8, 9 and 10.
At the forward end of the body is a front
cross wall, B2 At its middle said wall bas
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, .-, in the cross wall, B3, .

A top plate, B?, rests upon the cross wallg,
B3, and B®. Said top plate is secured in po-
sition on the body by bolts, 138 '

" 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, A7, extendine forward Hori-
zoutally and transversely to the truck axles,
Az, In line with and abutting endwise
against the end of the motor -shaft is the
motor shaft. extension, Af, which rests in
bearings, A® and A, A sleeve counling,
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, A'?; and between the two bearings,
A is a worm, A3,

Between the truck axles, A2 the truck
platform has bearings, A*, extending down-
ward and surrounding the shaft, A5, which
extends from one of said axles to the other,
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On said shaft is a spur gear wheel. A6,
which meshes with the spur gear pinion. A2,
on the shaft, A%, Said wheel, A% is loose on
the shaft, A* and has a sleeve, AY, extend-
5 ing into the bearing, A**. Said wheel, A,
forms the external member of an expansion
friction clutch. TForward of said wheel is
a sliding cam member, A8 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, A%, is coupled to the slid-
ing cam member, A* for shifting the latter
endwise on the shaft, A*® (Fig. 17). When
the clutch in the spur gear wheel, Al is
closed, said wheel transmits motion to the
shaft, A,

The worm, A%, meshes with a horizontal
worm wheel, A%, which is on an upright
shaft, A which rests in a bearing, Az
On the lower end of the shaft, A*?, is a worm,
A2, which meshes with the worm wheel, A2%,
which smrrounds a clutch sleeve, A2, and
which is rigid on the outer member of an
expansion friction clutch, A2, Said worm
wheel is keyed to said sleeve, and said sleeve
is loose on the shaft, A», The inner member
of the expansion friction clutch is keved to
said shaft.  Said cluteh is closed by the for-
30 syard movement of the sliding cam member,
- A, said member engaging the arm, A%, of

the clutch A*", When said clutch is closed,

motion is transmitted from the shaft, AS
through the worm, A3, the worm wheel, A2,
the shaft, A%, the worm, A2, the worm
wheel, A% and the cluteh, A7, to the shatt
A,

When the sliding cam member, A, ig in
its middle position, the clntch, A, and the
cluteh, A®", are both open and no motion is
transmitted to the chaft, A5,

The. shaft, A5, transmits motion to ths
axles, A2 through bevel gears, A% fixed on
the shaft. A% and bevel gears, A%, located
on the axles, A%, and meshing with the gears,
A2 (see Figs. 4 and 17).

The transmission through the gears, A2
and A, ig for ordinary propulsion of the
machine when it is not cutting. The trans-

10

15

20

25

35

40

1s used when the machine is te be propelled
slowly while the cutting mechanism is cut-
ting.  The direction of

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, B, andl
extends rearward through said bearing and
18 there surrounded by a worm gear wheel,
€1, which bears acainst the rear face of the
front cross wall, B3, By this means the for-
ward movement of said neck is prevented.
tmmediately at the rear of the worm wheel,
(*, is an expansion friction clutch, B?, which

60

65

misgion through the worms and worm gears.

propulsion is.

8

has a sleave, B1°, extending forward into the
neck, G, A shaft, C?, Iying within the neck,
C, extends vearward into the forward por-
tion of said sleeve and is keyed to said sleeve,
so that the outer member of said clutch and
said sleeve and said shaft must votate in
unison. At the rear of the neck
the sleeve, B, receives and forms a bearing
Tor the forward end of a fransmission shaft.
B, The rear portion of said shaft rests in
the bearing, B, in the rear cross wall, BS,
already described. '
At the rear of the clutch, B2, the shaft,
B is sorrounded by a sliding cam member,
B2 wwhich is to be moved forward for turn.
ing the arm. B*. of said cluteh for closing
the latter. A shift lever, B, is applied to
said cam member for moving said cam mem-
ber toward or from said clutch (see Fips. 4

and 16). When said clutch ic closed. motion
is transmitted from the transmission shaft,
B, throuch said cluteh and its sleeve, B,
to the neck shatft, C2,

The rear end of the shaft, B4, projects
through the bhearing, B¢, and is there sur-
rounded by the hub of an internal spur gear
wheel, B*, which meshes with a pinion, B,
which is located within the gear. B, and
surrounds and is keyed to the axle, B, of
the electric motor, B, which is supported
on the body. B. When said motor is run-
ning, it drives the transmission shaft, B,

at a speed lower than the speed of the motor
axle, »

The shatt, C? transmits motion to the
cutting mechanism, as will deseribed
later on. , :

The mechanizm emploved for raising and
lowering the hody, B, on the truck is as
follows:-

On the transmission shaft, B, is a hevel
gear wheel, B which meshes with a hori-
zontal bevel gear wheel. B*. which sur-
rounds and is keyed to the lower end of an
npright shaft, B2, which rests in a hearing,

*2. I the top plate. B". The upper end of
said shaft is surrounded bv a bevel gear
wheel, B Above said wheel, B*, i¢ a
horizontal cross shaft, B, resting in hear-
ings, B*, in the top plate. At the 1i

he

the bevel gesr wheel, !
B2 chreounds the sha ¢ the

left of the wheel. . a hevel cear
wheel, B?". surrounds said shaft.  The
wheele. B? and BT, Tenthererd on gaid
cross shaft and arve joined to a shift lever,
B, whereby said wheels ave so spaced from
each other as to permit 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, B¥, into engoge-
ment with the wheel, B2 and to permit
raovement to the left to bring the bevel
wheel, B*, into engagement with the bevel

shaft. C3, .
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wheel, B#. The wheel, B, talkes constant
motion from the shaft, B!, through the
bevel wheels, B and B?. When the cross
shaft, B2, is to be at rest, the shift lever,
B2, is put into its middle position. When
said cross shaft is to be rotated, said shift

“lever is moved in the proper direction to

10

b

bring the appropriate one of the bevel
wheels, B#¢ and B* into engagement with
the bevel wheel, 323,

On each end of the cross shaft, B*, isa
worm, B, which meshes with a2 worm gear
wheel, B5%, on the upper end of the screw
shaft, B*, rising through the npright socket,
AP an the side members, AY, of the truck.
The upper portion of said socket is threaded
to engage the threads of said shaft; and said
shaft has at its upper end a shoulder. B3
upon. which rvests a horizontal web, B,
formed on the top plate, B" (see Figs. 2 and
22). Said screw shafts form a means for
supporting the body, B, while the tongues,

- B, and the channels, A5, foimy 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 1i’t the body, B;
and when said screws are turned to make
them descend, they allow said body to de-
scend by gravity to the extent of the descent
of said screws. When it is desived to raise
said body, the shift lever, B*. is shifted out
of the middle position to bring the appro-
priate bevel gear on the shaft, B, into en-
gagement with the bevel wheel, B*, 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 hevel wheel on
the shaft, B2

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.

45
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Adjacent said ‘wheel,. C*, are a spur gear
wheel, C#, and a spur gear wheel, C%, both of
which are normally out of mesh with the
wheel, C2, but either of which may, at the
will of the operator, be put into mesh with
the wheel, C3, :

A rocker, C?, stands in a plane which is
upright and transverse to the length of the
fnachine and has a journal, C®, extending

~ through the rear cross wall, B5  The rear
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end of said journal projects beyond the rear
face of said cross wall and teceives 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, C'2,

“formed in the rear face of the cross wall,

B" (see Figs. 16, 18, 23, 24, and 25). Said
lever is resilient and hears toward said cross
wall, so that when said pin is brought oppo-
site one of said sockets and the lever is then

1,460,073

released, the lever will drive said pin into
said socket and hold it there. By means of
this lever, the rocker, C3, may be set in any
one of three positions. On the rocker, C*,
is a journal, C°, which is loosely surrounded
by the relatively large spur gear wheel, C4
Forward of the wheel, C*, is a smaller spur
gear wheel, C**, also loosely surrounding said
journal and immovably joined to the wheel,
(*, to compel said wheels to rotate in uni-
son. At one side of the spur gear wheel,
C*, and below the spur gear wheel, C?, said
rocker bears a horizontal journal, C7, which
1s loosely surrounded by a spur gear wheel,
7, which at all tirnes meshes with the wheel,
(%, 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, C?,
and receive motion from the latter. The mo-
tion thus received by the wheel, C?, is trans-
mitted to the wheel, C*. 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, (), and no motion will be trans-
gﬁtted from the wheel, C? to the wheel,

13

In alignment with the journal, C°, 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,
(%, and is surrounded by and:keyed to a
spur gear wheel, C**, which meshes with the
spur gear wheel, C.
wheel, C*, or the wheel, C%, is put into mesh
with the wheel, C3 on the transmission
shaft, B, the shaft, C*, is rotated, the di-
rection of such rotation depending upon
which of the wheels, C* or (5, is at the time
in mesh with the wheel, C3.

The forward end of the shaft, C'5, is sur-
rounded by a worm, C¥, which meshes with
a worm gear wheel. - O, which surroundsan
upright shaft, C**, the lower end of which

‘Whenever either the -
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rests in a bearing, C?, 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, C®2, which
meshes with the worm wheel, C', which has
already been described as surrounding the
neck, O, at the rear face of the front cross
wall, B2 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, C*°, into its middle position. Tt
will be observed that the gearing used for
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this tradsmission from the shaft, B, to
said neck calls for a large reduction of speed.
It is also to be obsérved that the worm gears
which congtitute parts of this train of mech-
anisiu serve to lock the neck, C, in the posi-
tion which it cccupies whenever the rocker,
C8, is placed into its middle or longitudinal
position. In the form shown by the draw-
mgs, the speed ratio between the transmis-
sion shaft, B, and the neck, C, is approxi-
mately 500 to 1. On account of this differ-
ence i1 velocity, the strength of the mem-
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 pottion of the neck, C, is
hinged the rear end of the innér arm, D.
The rear end of said arm is divided to form
segmerntal ears, D*. A shaft, D2 extends
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 vear end of which abuts
against the forward end of said transmis-
sion shaft. On the forward end of the
shaft, C?, is a bevel gear wheel, C%. At
one side of said wheel, C* a bevel gear
wheel, C, loosely surrounds the shaft, D2,
and meshes with the bevel gear wheel, C?2,
and receives motion from the latter. A
shaft, D?, lies parallel to the inner arm, D,
and rests in bearings, D*. The axis of said
shatt and the axis of the neck shaft cut the
axis of the shaft, D? at a common point.
The rear end of the shaft, D2 projects
tlirough its rear bearing and is surrounded
with a bevel gear wheel, D%, which is located
beside the bevel gear wheel, C**, and treshes
with the latter, so that motion received by
the shaft, C?, from the transmission shaft,
B s transmitted through the gears, C2,
2 and D’ to the shaft D5,

Because of the intersection of the axis
of the shafts C2, D2, and D3, as above de-
scribed, the arm, D, may be turned on the
shaft, D2, without disturbing the mesh of
the gears which are located between the
shafts, C2, and D3 Hence the shaft, D2,

will receive rotation from the shaft, C2, re-

gardless of the degree of inclination of the
axis of the shaft, D3 to the axis of the
shaft, D2 o

The niechanism for turning the inner arm,
D, on the shaft, D? so as to change the
angle of the axial line of the shaft, D2, to
the axial line of the neck shaft, (2, will
next be described (see Figs. 1, 4= 16, 27,
and 29). ' v

The rear faces of the segmental ears, D,

are provided with worm gear teeth, d*. Tm-

mediately at the rear of each of said ears is
an upright worm shaft, DS, engaging the
teeth of said ears and resting in bearings,

s

C%, on the neck, C. On the lower end of
each of the shatts, D¢, is a worm wheel, D,
which meshes with a worm, D%, on a shaft,
D2, which rests in bearings, C%, in the neck,
C (¥ig. 29). Between said bearings, the
neck is chambered to make room for the
gearing next described.

The shaft, D?, is located below and trans-
verse to the meck shaft, C2, and below a
spiral gear wheel, D*, surrounding the neck
shaft and keyed thereto at the rear of the

evel gear wheel, C®. (See Fig. 4* and
Fig. 29.) :

- A bevel gear wheel, D*°, loosely surrounds
the shaft, D° 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, D2,
surrounding and larger than the shaft, D?,
and secured to the adjacent face of the neck,
C, by bolts, d*=2.

At the opposite side of said plane is a
similar bevel gear wheel, D2, which loosely
surrounds the shaft, D° and has its work-

ing face directed toward the. hevel gear

wheel, D*, and which has its hub resting
in a bearing, D', in a barrel, D%, which is
secuved to the adjacent face of the neck by
bolts, d*. :

The barrel, D5, extends toward the bar-
rel, D*, far enough to cover the space be-
tween the bevels, D and D®*. In the in-
terior of the barrel, D%, and between the
bevel wheels, D and D, and meshing
thérewith, are small bevel gear wheels, D7,
supported loosely on axles, d¥, fixed on the
barrel, D% so that said wheels, DY, can
have only a rotary motion received from
the bevel gear wheel, D, The hubs of the
whesls. D' and D, are clutch members.

At the right of the bevel wheel, D and
within the barrel, D2, is a clutch member,
D, which surrounds. and is feathered to
the shaft, D°. At the left of the bevel gear
wheel, D', is a similar clutch member, D2,
similarly applied to the shaft, D?. A shift
bar, D*, engages said clutch members so as

to space them to permit placing zaid bar-

into a middle position with both of said
clutch members out of engagement and to
permit shifting into the left hand position
to cayse the clutch member, D' to engage
the bevel gear wheel, D', and to permit
shifting said shift bar to the right to bring
the clutch member, D®, into engagement
with the bevel gear wheel, D )
Surrounding the hub of the bevel gear
wheel, D1 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, d2°, or other suitable
means to compel them to turn in unison.
Said spiral gear wheel meshes with the
spiral gear wheel, D*, which, as already de-
scribed surrounds and is keyed to the neck
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shaft, C?, and receives motion from the lat-
ter. Tho spiral wheel, D??, transmits mo-
tion to the spiral gear wheel D2 and the
bevel gear wheel, "D, The small bevel

.wheels, D7, are rotated by the bevel, D@,
and said small bevels, D", rotate the bevel‘

gear wheel, D3, All of thesp are in motion
when the neck shaft, C2, is in motion; but,
as already stated, the bevel gear wheeh D
and D3, are loose on the shait D, and the

_motion thus transmitted from the shaft e,
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proceeds no further until one of the clutch
members, D or D, ig shifted into engage-
ment W1th the adjacent bevel gear wheel,
D10 or D*. 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, D ‘has thus been put
into motion, it frfmsmits motion through the
Worms, Ds, the worm wheels, D7, and the
worms, D¢ which latter as al 1‘ead y dezcribed,
are in engcwement with the teeth’ of the seg-
mental -ears, D!. Hence the rotation of
said worms turm said ears, Whereby the in-
ner arm, D, is tumcd on the transverse
shaft, D?.

Tt is to be ‘observed that these gears in-
tervening between the mneck shaft, 702, and
the segmental ears, D are debloI‘Od for
reduction of speed, in order that the rota-
tion of the arm, D, on the shaft, D* may be
at a relatively Tow speed.

The shift bar, D*, is under the control

of the operator. Said bar is normally set
to hold both of the clutch members, D2®
and D, out of engagement so that 10 Mmo-
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, C?, and the
segmental ears, D', serve to’ Tock ‘the arm,
D :in the. position "which it oc¢cupies ‘when
the rotation of the s 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, D2,

50
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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

sarallel to the shatt D2 by which the arm,

, is hinged to the neck C. To form s"ud
m)_per hmore the arm, D, has at its upper
left hand side an ea r, D®, in which is a
bearing, D** (see Fig. 35). In the right of
said arm is fmother ear, D, On the right
of said ear is a hub. D’(‘ Tn said ear *.n'}.
hub i a bearing, D27, which iz in ‘axial
alignmerit with the buulnrr D2 in the ear,
D= On the right hand 51de of the rear
end of the head, E, is an ear, E* corre-
sponding in reverse to the ear, D** on the

1,460,073

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, D’ corresponding in reverse to the ear,

D2' on the arm, D.  On the left hand side 7
of said ear 1s a hub E*, which is of proper

diamieter fo fit into the be: aring, D**, on the
arm, D. A bearing, ¥°, extends through
the hub, B4 and the ear, I, in axial align-
ment with the bearing, F2. _

The upper end of the shaft, D* in the
arm, D, extends through the upper bearing,
Dt A bevel gear wheel, D*, surrounds the
upper end of said shaft and meshes with a
bevel gear wheel, E° which loosely sur-
1ounds a shaft, E7 which has its end resting
in the bearmcr DZ‘ of the ear, D2°, and in
the bearing, m, of the ear, L2 For as-
sembling these parts, the head E, is so

laced as to bring the ear, K2, between the
cars, D* and D¥, the ear E, being at
the 11<rht of the ear, D* (looklng from the
rear of the machme) "Then the head is
moved leftward to bring the hub, E4) into
the bearing, D*, and to i ing the hub D,
into the be‘umor E2. Thus the head, D, and
the arm, D, are hinged to each other and
S0 remain i relative movement of the head
toward the right is' prevented. The bevel
gear wheel, ES, is now put into position im-
n‘uhate]y 2t the right of the -ear, E3, and
m engagement with the bevel gear wheel,
D Then the shaft, B is mcezted end-
wige into either the bcarmg, E? or D¥, and
thence through the bevel (real wheel, I¢,
into the other of said bearlncrs Then said
shaft is secured in any suitable manner
against endwise movement, as by close fit-
ting or keying.

Tn the head, E, is a shaft, Es, which is
in the lonomldmal upright middle plane of
the machine when the neck has been turned

to bring the parts into position as shown

in I‘ng 1, 2, 3, and 4% and.cuts the axis
of the shaft, E7, at the point at which said
axis ‘is cut by the axis of the shaft Ds,
On the rear end of the shaft, E® is a bewel
gear wheel, E°, which mgshes w1th the bevel
gear Wheel Ee. Thus the shaft, Xs, re-
ceives motlon from the shaft, D% . On the
forward end of the shaft, I8, is a bevel gear
wheel, E°, which tr ansmits motlon to

“wheels on the forward arm, G.

The head, T, is to bhe kept substantially

.parallel to the axial line of the neck, C.

For this purpose a parallel link, F, is pl%cd
begide the inner arm, D, and hinged 1
its rear-end to the meck, C, and by its for-
ward end to the head, E.

he nech, C, has ears, ¥, in each of
which is a hearing, C8, para]lel to the shaft,
Dz and. ona plane which is perpendicular
to the axial line of the shaft, D% The ad-
jacent end of the parallel hnh, F has a
pair of ears, F? between which extend the
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ears, C*. In-each of said ears F. ig a

bearing, F'%, on an-axial line which is per-

~ shaft, Fs,

[

—

pendicular to the length of said link. A
extends through the bearings,
F? and Cz, - B

The lower, rear portion of the head, I,
has upright ears, F%, in each of which is a

bearing; "%, which is parallel to the shaft,

bn 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, IS on the right of which is
a hub, F". A bearing, F®, extends through
said ear and hub in axial alignment with
the bearing, ¥4 -in the ear, F*.

On the iower, rear portion of the head, K,
is an ear, £*, having a bearing, E o re-

- ceive the hub, F7 of the ear, F¢. At the left
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of the ear, 31** and between the ears, I't, and
T, said head has an ear, T35, similar to the
ear, K**, on which is a hub, B¢, QOn the ear,
E*, is-a bearing, B, in axial alignment
with- the bearing, Kt

Tt will be observed that the joint thus
formed is the same as the joint formed be-

tween the head, B, and the inner arm, D..

secured at their rear ends and brought paral-
lel to each other, the head, B, may be brought
into engagement with the forward ends of
the arm, D, and the parallel link, I, by

With the arm, D, and the paraliel link, I,

bringing said head in front of said arn and

link and far enough to the right to bring the
axial line of the upper bearings of the heac
1mto alignment with the bearings of the in-
ner arm and to bring the axial line of the
lower bearings of the head into aligninent
with the forward bearings of the parallel
link, and then moving the head toward the

left and causing the four hubs to enter the

coiresponding bearings.

When these parts have been thus brought
into engagement, a hinge is formed between
the head and the parallel link. BSubsequent
sidewise movement of the liead relative to
the forward end of the parallel link is pre-
vented by two spur gear wheels, I, and a
worm, F*° placed between the ears, B and
¥s, At each end, said worm has a sleeve,
I, 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 B, fitting
clogely in said bearings-and extending loosely
through the worm, T2, ,

To the forward portion of the head, E, is
hinged the forward arm, G (Tigs. 1, 2, 48,
49, 16, 27, 28, 82, and 33), the hinge being on
a line which is perpendicular to and cuts the
axial line of the head shaft, Ef.. .

"The lower portion of the head is extend-
ed forward to make an upright hub-journal,

wheel, G% meshing with the bevel ge

F,

cap, 5%, which has at its forward end a

bearing, £, which isin axial alignment with

the hub-journal, I8, and spaced from the
i

bearing

<

~latter sufficiently to veceive between said
.

and said hub-journal a bevel gear

T wheel,
L1 on the forward end of the head shatt,
15, Above the wheel, (% a sleeve, B2, ex-
tends through the bearing, E*, and projects
above said bearing. A shaft, 8% extends
through the hub-jousrnal, I the bevel gear
wheel, G*, and the sieeve, £ and is keyed
to suid bevel gear wheel.

The rear end of the army, (; has a bearing,
G, extending around the appér end of the
sleeve, 1.~ A bearing- section, (2, is se-
cured to the lower portion of said arm and

_has a beaving, G, suzrounding the hub-jour-

nal, B*%. This completes the joint by which
sald arm and the head, 15, ave secured to each
cther. :

On the rear portion of the bearing, G is a
segmeint, G*, of o worm gear wheel which is
engaged by the worm, ¥ alveady described
as surrounding the shaft, ¥ on yhich the
joint betweon the head, I, and the parailel
link, I, is formed. When said worm, 1,
is rotated, the worm segment, G*, is turned.

The worm, F is driven by the electric
motor, 1, which is mounted in the middle
portion of the parallel link, ¥, with its axial
line paraliei to the length of said link and
cutting the axis of the shaft, 12, The base
of said wotor rests against the wall of said
link. und bolts, I'*, secure said base to said
wall. On the forward end of the shaft, ¥21,
of the motor, is a small bevel gear wheel, I,
keyed to said shaft. At the left of said
wheel and meshing therewith is a larger

‘bevel gear wheel, %!, loosely surrounding

the shaft, I, which has its ends seated in
the side walls of the link, F. At the right
of the wheel, ¥2°| and meshing therewith is
a larger bevel gear wheel, F22 also loosely
surrounding the shaft, 1. The wheels, Fit

%2, are duplicates excepting that the

dand 122,
wheel, T2, has more teeth than the wheel.
wwheel, 1722, has

i1 has. In practice, the
been given forty-three toeth while the wheel,
' hag been given forty-two teeth.

A bevel gear wheel, T2 of smaller diani-
eter thae the wheel, I'*, lies against the in-
ner face of the latter wheel and is secuved
immovably thereto as'by means of bolts, 7.
Another wheel, ¥ which is » duplicate of
the wheel, I alveady described is similarly
applied to the inner face of the wheel, 22,

Between the wheels, T2, the shaft, T, ig
surrounded by a spider hub, F'* waid hub
and said shaft being keyed to each other.
On said hub are four equally spaced radial
journals, F%  Hach of said journals is
loosely surrounded by a small bevel gear
wheel, ¥, meshing with both wheels, 2.

On the upper portion of the head is 4 »
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At the left of the bevel wheel, F2*, and- at
the right of the bevel wheel, I**,.a small

spur gear wheel, I‘l', surrounds and is Leyod
to the shaft, I
spur gear Whedb 5, 4s a similar spur
gear Wheel B meshmg with the adjacent
Mheel, I,*l,‘ and ]oosdy‘ sx.!noundmg a
journal, F”, extending . inward from the
adjacent wall of ' the Jmh, F. Baid spur

10 gear  wheels, - % also mesh with the
spur gear wheels, I already described
as . uu(mndnm and being keyed to- the
sleeves of the worni, F2. When the mo-
tor, ¥ ig-in motion, the smnaii bevel

15. gear wheel, I'#, turns the larger bevel gear

240
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F2 and F22.

‘mounted is effected.

verse  Cirection,

wheels, F2, and 22, in opposite directions
without turning the. ,sIuLL I 1", hoth of said
wheels being, as zbove stvteu, loose on soid
shaft. 'On account of the difference in
movement. of - teeth on sald wheels, said
wheels rotate at slightly \hﬂ?uen‘ velocities,

the wheel, 2%, being the sl ower. The leff
hand whcel F>, ig carried in unison with
the  wheel, F 2 and the right hand wheel,
F2o s carried in unison with the wheel,
F22 Hence the two whecls Ir=o, refate in

oppos1te directions and with. the same var !a~_
wheeis,
turns

the
120

tioni in velocity as applies to

ne of the wheelg,
the-small bevel wheels; F*? ju ¢
while the other wheel, 2% t1rn
o in - the oppomte direction
sho'htly different. velocity.
were the same at each side; the wheels,

i
IR
nLow

and
T this velovity

7,

~would rotate on the ]our nals, 1118, wi ithout

moving the Jlatter in un ovhit around the
axis of the chaft, M6 But, the wheel, T,
which has the higher velocity, forces ea 1l
of the four Wheels F, forward in the. di-
rection of movement of said wheel, T2, ths
fulérum of such movement being on th\, lina
of mesh of the wheel, I, with the slower
wheel, F2°. Thus a slow rotation of-the
hub, F*" on which the journals; TS, are
Since the hub, Tlﬂ is
keyed to the shaft, F3¢, said same. slow ve-
locity is imparted to said shaft. Since the
spur gear wheels, F® are keyed to said
shaft, “said wheels receive the
tahon
in reverse direction to the.idle spur gear
wheels, F, and the latter transmit, in re-
to. the spur geawr wheels,
e which, as alveady deseribed, are leyed
to the sleeves of the worm, ¥ Accord-
ingly, the worm takes the same motion from
the wheels, F?, o
When it is desired to turn
ment ‘in one direction, the motor, Ir?,
turned in the appropriate dirvection. If it
is desired to turn said worm segment in the
opposite direction, the rmotor is furned in

3y

the worm seg-

the opposite direction. In practice it is
desirable to thus turn the eutting mecha-
nism through one half of the circle. My

Worward of each of said-

same glow ro-’
Said wheels transmit their motion,:
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mechanism makes provision for that range

The dotted lines at each side of Ti 1g.

show the position into which the arm, (,r

be tutned in either direction flOIIl the ‘

mid cllc upright longitudinal plane of the
machine—90 deoreeu from said plane, the

_position smmble for making a cut in a

plane which is upright and perpendiculal

to the track upon which the machine stands.’

Said position is “also suited to making ‘a
horizontal side wall cut at the tloor lovel
or tm root level or any intermediate ele:

vation while the machine is slowly moving
‘on the track, either forward or backward..
By means of this mechanism' intervening

between the motor -and the worm segment,
the high velocity of the. electric motor is
reduced to the. desired.extent, the transmis-
sion mechanism being compact.
to be noted that this fransmlssmn gearing
locks the worm segment when said gearing
is at rest. It is also to be noted that hmrh
efliciency attaches to the portion of this
transmission  mechanism  which: -extends
from the motor shaft to the worm, ¥, the
frictional loss being much less than would
Le the case if a corresponding reduction
were att'uned through the use "of worm
wearing.

The rear end of the rotary cuttmu tool.
1, extends endwise into the forward por-
tion of the forward arm;, G, and is sur-
rounded by bearing rollers, G°. The rear
end of gaid tool has a screw threaded shanl,
Hr,
wheel, HZ? which meshes with the larger
bevel gear wheel, G3, already described as
sm‘rounrhn(r and bemcr keyed to the shaft,

is surrounded by a thrust . bewrlnv G, . At

the front of the arm, G, a thrust bearmg,

G®, surrounds the shank of the cutting tool
and receives a shoulder, H2, to resist pres-
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
bringing the upper face of the tool approx:
1m?‘relv parallel to the axial line -of the
head, T, and the forward arm.

T claim as my invention,

1. Tn 2 machine of the nature descrlbed
the combination of a cutting mechanism
supporting means having a neck seated ro-

It is also

which i3 threaded into the bevel gear
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E2, and receiving motion from the heaﬂ
“shaft, Es, throufrh the smaller bevel gear, 10
Fo, The hub of the bevel gear Wbeel Hz,

120

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 paralle! to
said axial line, and transmission means ex-
tending through said neck for actuating said
cvttmg mechamsm substantlally as de‘
scribed.
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2. 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 meéchanism 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 deseribed. - :
4. 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 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. ciitting 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., ‘ : : C

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. ' S

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; 4
motor-driven transmission: shaft, and oper-
ator-controlled reversible gedring connect-:
ing said: transimission 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 reck 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 rneck 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 naturé described,

an axially-apertured’ rotary neck resting in
a horizontal bearing which ig fixed relative
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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
sald mneck-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. e , ol

‘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-

20. 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

| seribed. ;
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' the neck to receivé 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 1s 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 néck 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

66

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 thé nature described, -

60 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 mneck:
shaft to receive rotary motion from the
transmission shaft, substantially as:  de-
seribed. g ‘ v R W P
17..In a machine of the nature described,:
a rotary neck resting in a horizontal bear:
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. . » R
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 notor-:
driven transmission shaft having one end

- ‘supported in said neck in alignment with -

sald 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. L e

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-

" sion shaft, substantially as 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 Jneck
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 .sa1id 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; deseribed, a
rotary neck resting .in.and. extending rear-
ward.of .ahorizontal bhearing which is fixed
relative:to.the machine body, a rotary neck
shaft in-said.neck in,the.axialline of the lat-
ter, a transmission shaft, clutch-mechanism
for :connecting . the ;transmission shaft and
the neck-shaft, operator:controlled gearing
eonnecting. 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 hy said .neck, and means con-
trolled by the. operator.and,in operative, re-
lation with said syheel whereby:the operator
may at will cause the neck to receive rotary
motion . from the  transmission -shaft, sub-
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 insaid 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-
apism 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 shaftin 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 lag-
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 neclk resting in a hori-
zontal bearing in said body, -a rotary neck

shaft in'said neck on the axial line of the Iat-
ter, -cutting .mechanism supported by said

neck and in operative relation with said neck-
shaft, means controlled by the operator for
rotating said neck-shaff, a metor-driven
transmigsion 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. o C e

80, Tn '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
and said neck whereby the operator may at
will: cause the rieck 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 geatring 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-

“sion shaft, substantially as described.

81, 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 meck 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 ard 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-
inig,.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

1,460,073

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. R T R
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
supportiig 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 for actu-
ating said cutting mechanism, substantially
as deseribed. o o

'34. In a machine of the nature described,
a rotary neck resting in“a horizontal bear-
ing, an inneér 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 ah axis. which is transverse to
the axis of said neck, means carried by said
neck and associated with said neck and said
head for keeéping the latter parallel to the
axig 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 whickh 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. - ' o ;
85. In a machine of the nature described,
a rotary neck resting in a horizontal bear-
ing. an inver 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 paralle! 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 peck 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 actusting 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 istransverse 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 af 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 extending through
sald neck, said inner arm, and said head for
actuating said cutting mechanism, substan-
tially as described, '

87, 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 peck, 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-arm hinged.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 arm on 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

18

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

39. 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

70
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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
the attachment of said group of supporting
members to .the machine, two of said lines
being parallel to each other .and transverse
to sa1d axialline 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 hinge lines the .cutting
tool is swung in a plane which is parallel.to
said _axial Iine, 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, sald 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. h

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 sald 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 - Iine, 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. = - . o

~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
50 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

6" 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
oroup 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. - T el

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. . . T o

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. C

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 neck,
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. Tn 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-
ment of the tool toward and from the axial
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. : ' T

“51. In a machine of the nature desvcr;ibed,'

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-
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-
seribed.

53. In a machine of the nature described,
the combination ofa rotatable neck which is
in a bearing which-is fixed relative to the
machine body and is horizontal and parallel
to- the miachine  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 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-
bers supported on said neck and having
hinge Iines 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 rieck which ig

in a bearing which. is fixed relative to the
machine boti’y and is horizontal and parallel

to the machine path, operator-controlled, 9:

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 Jine 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 horizental and parallel
to' the machine path,. operator-controlled,
power-driven means for actuating said neck,
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a cutting tool, articulated memberssupported

“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 ina plane which

125:

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-
-130 -

of said orbital path may be varied by vary-



ia

ing the dlstance 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 1s
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 actuatlntr said tool substantmlly as

- described.

10

57. In a machine of the natule descrlbed,

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,

30

power-driven means for actuating said neck
a cutting tool; members articulated on said
neck on a plurahty 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 Luttmfr tool, sub-
stantially as descrlbed

.58..In a machine of the nature descrlbed

the combination of a rotatable neck which is
Whlch is fixed relative to the-

in -a - bearin
machine. bo. y and is horizontal and parallel
to' the machine path, operator-controlled,
power-driven means for: actuating said neck
a--cutting tool, ~mémbers’ artioulated on

said neck on a plura,hty of hinge lines for -
carrying said cutting tool in an orbital path -

- which1s. concentric. to the axial line of the
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neck and sui)portmg 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 hinge lines for movement -

on the neck toward and from the axial line

of .the neck; operator-controlled, power-.

driven mechamsm for effecting said-move-

ment, and means for actuatlncr said cutt;mg,‘

tool, substantially as described. -

60 In-a machine of the nature descmbed
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 actuatmg said cuttmg
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,

i

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 .actuatin
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 .
to the machine path, a cutting tool, link-

form members supporting said-tool on said

neck for movement on the neck toward and :
95
swinging the tool on an axis which is for- .

from the axial line of the mneck and 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.

.64 In a machine of the nature descmbed ‘
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

said :

power-driven: mechanism - for
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swinging the tool on an axis which is for. :

ward of the neck and perpendicular to the.

neck axis; operator-controlled, power-driven

110
mechanisms - for effecting: said movements, -

and means for actuating said cuttlng tool

substantially ‘as" described.

65. In a machine of the nature descmbed |

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
1s parallel to said axis, operator-controlled,

115
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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 supportmg 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
1s 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. v

68. In a macline of the nature described,
the combination of a rotatablé meck 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 thie 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-controlléd, powér - driven means for va-
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 natire 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 paral-
lel to said axis, whereby the cutting tool
may be cdrried through an orbital path by
the rotation of sald 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
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 snd

- for holding the tool parallel to ortransverse

" 60
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to'the axial line of the neck, and means for
actuating said cutting tool, substantially as
deéseribed. ' ,

_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

17

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 sdid 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 meck for actuating
said cutting tool, substantially as described.

76. In a machine of the nature described,
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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. o

-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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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-

porting the cutting tool at varying dis-
‘tances from the axial line of the meck,

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, andp 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-forra 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 ag 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-

seribed. L
85. 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, a cutting tool, link-form members sup-
ported by said neck and supporting said

_cutting tool for movement on the neck to-
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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 paralle] 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 rotdation 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

19

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 g 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,
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 neck and means for actuating said cut-
ting tool for cutting, substantially as de-
scribed. r

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 meck resting
in a horizontal bearing,- an elongated cut-
ting tool, parallel links interposed between
said meck 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.

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, a head block coupled
to the outer ends of said links, an elongated
cutting tool hinged to said block on an

55 gaxial 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. o
102. In a machine of the nature described,
the combination of a rotary mneck 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
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 perpendicularto
the axial line of said neck, means for turn-
ing sald 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 s 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. ‘

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
adjacent ends 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-controlléd, power-driven
means for turning said supporting member,
an elongated cutting tool, members articu-
lated on said supporting member on a
plurality of hinge lines for carrying said
cutting tool parallel to the axial Iine 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
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 deseribed,

the combination of arotatable 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. .

21

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.

115.-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

sald 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 sald 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
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, a longitudinal

- 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 sald perpendicular hinge line to said
cutting tool to rotate said tool for cutting,
and means for swinging sald 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 apprommately in a com-
mon plane which is parallel to the axial line

of said rotary support, cutting mechanism i

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

10
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25

forward arm on said hinge hne 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
Iine of said support, a horizontal longitudi-
nal transmission shaft in said head, a for-

“ward arm hlnoed to said head on a hinge

line which is pelrendmular to the axial line
of said rotatable support, a perpendicular
transmission shaft on said hinge line, cut-
ting mechanism supported by said forward
arm, and transmission mechanism opera-
tively connecting said horizontal transmis-
sion shaft and said perpendicular transmis-

" slon shaft and said cutting mechanism to

30

" nal transmission shaft in said head, a for-
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actuate said mechanism for cutting, and
mechanism for swinging said forward arm
on said hinge line, substantlally as described.

128. In a machine of the nature described,
the combination of a rotatable support, 2

“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-

ward arm hinged to said head on a hinge
line which is perpenchcuhr to the axial line
of said rotatable support, a perpendicular
transmission shaft on said hinge line, said
head and said forward arm being 4 flpprom—
mately in a common plane which s 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 shatft 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 binge 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 arm hinged to said head
on the hmge line of said two bearings, cut-
ting mechanism supported by said forward
arm, tmns*mssmn mechanism -extending

28

“from said herizontal transmission. shaft

throuch the axial line of sald two bear-

mgs to said cutting meéchanism to actuate
Maid mechanism for cutting, and mecha-
nism for swinging said forw u'd 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 1s 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 hcad, a shaft on said perpendicular
hinge line, a forward arm hinged to said
head on said perpendicular hmoe line, cut-
ting mechanism supported by said forward
arm, transmission mechanmsm extending
from said horizontal transmission shaft
through said hinge line to said cutting mech-
anism to actuate said mechanism for cuttmg,
and mechanism for swinging said forward
arm on said hinge line, subqtantially 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
hne 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

(43
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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 Techanism sup-
ported on said arm transmission mechanism
extending from said horizontal transmission
shaft throu«Jh said hinge line to said cutting
mechanism for wctuatlncr said cutting mecha-
nism for cutting, and mechanism for swing-
ing said arm on said hinge line, Subqtanually
as described.

182. In a machine of the nature descmbed
the combination of a horizontal rotatable
support, a head comprising two horizontal
sectlons 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 intervening the rotatable support and
the head for carrymo the latter parallel to
and toward and from the axial line of said
support, a forward arm comprising two
bearmgs on said hinge line, cutting mecha-
nism supported on said arm, transmission
mechanism extending from said horizontal
transmission shaft thrOUOh said hinge line
to said cutting mechanism , for actuatan‘ said
cutting mechamsm for cutting, and mecha-
nism for swinging said arm on said hinge
line, substmtmlly as described.
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183. 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 per pendmu]a r 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
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
sald arm on said hinge line, substantially as

.deseribed.

134. Tn a machine of the nature described,

the combination of a horizoutal rotatable

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, tmnqmlesmn mecha-

nism extending from said horizontal trans-
mission shaft throuorh said hinge line tosaid

-cutting mechmmsm for ‘ietufmnd said cut-

ting mechanlsm for cutting, and meehwmgm

-~ for swi nging said arm on said hinge line,

10

substantlally as described.
135. - Ina mftchlne of the nature described,
the combination of a rotatable support, 2

head, means intervening the rotatable sup-

50

port "and the head for carrying the latter
parallel to and toward and from the axial
line of said support, a horizontal 1onrr1tud]~
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, an elongated ro-
tary cutting tool supported on sald arm ap-

,pro\mmtely in alignment with said hori-

. zontal transmission shatt and transmission

[
37

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 s said head, of a pair of parallel

link members ]ommg 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
eha,it parallel to and near the hinge shafts

which are supported by the neck etructme, .

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 upuofht shafts, a gear on each
of said upright shafts, and two gear seg-
ments fixed on one of the parallel Jink mem-
bers eoneentrlc with the adjacent hinge of
one of said members and gach of S‘uld gear
segments engaging one of the gears on said
uprloht shatts, substantmlly 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 merbers ]ommor said- neck structure
and said head through hinge shafts which
are parallel to each other and transverse to

the axis of said neck, a4 driven neck shaft ex-

tending through the neck structure, a shaft
par allel to and near the hinge shafts which
ave stupported by the neck structure oper-
ator-controlled gearing for tr ansmlttln(r mo-
tion from the neck shaft to said parallel
shaft, two upright shafts adjacent the par-
allel shaft worm gearing joining said par-
allel shaft and said upright shaits, a gear
worm 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 descrlbed

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 o 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 throucrh sald
neck and arranged in opemtwe relation with
the cutting mechamsm for rotating said cut-

ting mechamsm, substantially as “described.

Tn testimony whereof 1 have signed my
name, this 2nd day of May, in the 3 year one
thousand nine hundred and seventeen

CYRUS 8. OLDROYD
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