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3,145,449
WORK MACHINES WiLTE TO0LS I PLANETARY
AND AXTAL MOVEMENT
Edward Christopher Maguire, deceased, late of Baltimore,
Wid., by Helen T. Maguire and Leon . A, Pilersonm,
executors, both ¢f Baltimore, Bid., assignoss to Edward
Charles Maguire and John J. Maguire, Baltimore, Md.
Filed Mar, 3, 1959, Ser. Mo, 12,831
5 Claims. {Ci. 51—30)

This invention relates to cutting, polishing and grind-
ing machines of improved structure and function in which
the machines themselves are simplified and of increased
capacity and improved structure.

In certain cutting, grinding, and related operations as

srerofore carried out, the piece being operated on i3
clamped rigidiy in piace while a revolving cut-off wheel
is brought down to engage the work piece cutting through
the latter from one side to the other. In such opera-
ions, the minimum size wheel required to cut off a
round or other section will demand a diameter such that
the radius plus the hub is somewhat greater than the
piece to be cut. This method in additien to requiring
a relatively large diameter wheel also requires consider-
ably more power due to the friction between the whesl
face and the work since by cutting siraight through the
piece, the wheel faces must contact maximwum workpiece
surface as the whesl cuts further into the metal or other
material.

Other common methods of cutting off material em-
ploy machines that utiiize reciprocating hack saw and
revolving band saw operations. Such machines are
limited in capacity, are subject to frequent breakdown,
and exhibit cther defects.

Among the objects of the present invention are ma-
chines for ciiting, grinding, abrading, polishing, and
otherwise operating on workpleces that enable smailsr
work-wheels to be employed, minimizing power reguire-

aents, reducing friction losses, increasing capacity, and
greatly simplifying the structures and operations while
resuiting in substantial economies.

Other objects and advantages will appear from the
more deiailed description set forth below, it being un-
derstood that this more detailed description is given by
way of illustration and explanation, and not Hmilation,
since various changss therein may be made by those
skilled in the art without departing from the scope and
spirit of the present invention.

Tn that conmection, the drawings show the following.
FIGURE 1 is a side elevation of one form of planetary
cutting machine in accordance with the preseni inven-
tion. FIGURE 2 is a section on line 2—2 of FIGURE 1
and FIGURE 3 is a fragmentary section on line 3—3 of
FIGURE 2. FIGURE 4 is a fragmentary section partls
broken away showing the cutter at the beginning of the
cutting operation while FIGURE 5 is a similar {ragmen-
tary section showing the cuiter at the conclusion of the
cutting operation.

FIGURE 6 is a side elevation of one form of cutter
feed mechanism utilizing a friction drive. FIGURES
7 2nd 8 are fragmentary seciions on lines 7—7 and 8—8
respectively of FIGURE 6. FIGURE 7q is a modified
form of FIGURE 7.

FIGURE S is a side elevation of cutter feed mechanism
utilizing star-wheei feed control. FIGURE 10 is a frag-
mentary section on line 18—18 of FIGURE 9.

FIGURE 11 is a side elevation of cutter feed mecha-
nism utilizing pressure-fivid operated cylinder and piston-
rod feed control. FIGURE 12 is a fragmentary section
on line 12—312 of FIGURE 11. FIGURE 13 is a frag-
mentary vertical section on line 13—13 of FIGURE 11
illustrating the pressure fluid valve control.
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FIGURE 14 is a side elevation of a form of device
emploved for polishing, and FIGURE 15 is a section on
line 1535 of FIGURE 14. FIGURE 16 is a top plan
view of the device in FIGURE 14.

In accordance with the present invention, a machine
is provided for cperating on a workpiece with a tool
rotating in peripheral contact with the workpiece. The
workpiece is held conveniently in position on a work-
holding member or arbor supported on a base. esira-
bly the work-holding member or arbor has a turret mem-
ber having a face portion on which the tool is mounted,

uch mounting depending on the type of tocl to be em-

ploysd. Thus for rotating tools for cutting, abrasive,
and similar work it is convenient to mount a lever piv-
otaily on the face of the turret so that the lever pivots
or reciprocates toward and away from the workpiece
and a tool mounted on the lever may be positioned for
operating on the work., Desirably means are provided
on the turret for automatically and progressively moving
the tool toward the peripheral surface of the workpiece
which surface may be either externally or internally of
the workpiece. In addition to cutting, abrading, con-
touring, and polishing sections, or articles exteriorly,
similar operations may be carried out interiorly of large
tubular sections. In power operation, power is supplied
to operate the turret and tool; illusiratively a motor is
mounted on a base or arbor and power connections sup-
plied batween the motor and the tool to rotate the latier
both axially and planetariaily, and between the power
source and the furret member to supply power for move-
ment of the cuiter toward the workpiece for operating
contact therewith and to maintain cutting of working
operation of tool on workpiece.

Thus in exterior contact between tool and workpiece,

contact and while the tool is rotating axially to effect
the overation. Or when the tool moves interiorly of
largs tubular work it may cut off or contour interiorly
of the work while the tool rotates on its cwn axis and
also in iaterior circular peripheral contact with the work
and while being urged toward the work.

The tool may of course be of different and varying
types, particular utility being obtained in cutting, abrad-
ing, contouring, polishing ard analogous operations ex-
teriorly or interiorly. While a primary function is to cut
off round sections of pipe, tubing and barstock, the in-
vention may be equally adapted to handling other articles
of any cross-sectional shape such as triangnlar, rectangu-
lar, sqaure, hexagonal, octangular, or irregular in cross
section. These shapes may be composed of any desired
types of materials such as metal, plastics that are hard
or less rigid, fusible and infusible plastics, synthetic resins
and polymers, glass, concrete, rubber, cork etc. The tool
for cut-off purposes may be of abrasive, metal, diamond
etc. For polishing, any of the usual polishing wheels may
be used or polishing belts may be employed for exam-
ple to buff, grind or polish the outside of round sections.
To illustrate the invention it will be sufficient to utilize
a round metal tubular member and show varicus opera-
tions as carried out thercon.

Considering first planetary operating mecharnism, used
for cutting & tubular member, and referring now to FIG-
URES 1 to 5, base 1 supoprts drive motor 2 which latter
is coupled to gear reducer 3. Tubular member 4 is sup-
ported above and on base 1. Member 4 may be pro-
vided with a 3 or 4-jaw or other chuck 4a of conventional
design fo hold the workpiece 5 in position. Turret 7 is
mounted for revolution on horizontal member 4, the
turret 7 having pulley segment 8 with face portion 9 on
¢h the tool is placed as explained below together with
the mechanism for progressively advancing the tool into
the work.
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Turret 7 is powered by means of belts 18 and pulle
11 on the slow speed shaft 12 of gear reducer 3.

Sheave or pulley 13 is mounted for rotation oa turret
7 and is driven by belts 14 from driving pulley 25 on the
high speed or input shaft 16 of gear reducer 3. The
tocl, here illustrated by cutter wheel 17, is mounted for
rotation on spindle 18 in suitable bearings and is driven
by belts 19 from pulley 28 the latter being rotated by
belts 21 from sheave 13. At the beginning of the cut-
ting operation cuiter wheel 17 is about to contact work-
piece 5, while at the end of the cutting operation as shown
in FIGURE 5§ it kas completed the cutting operation. In
FIGURE 1 the cutter has been moved in guide slot 182
to retracted position while the workpiece is being posi-
tioned.

Thus it will be seen, to cut off a piece of stock 5, the
stock is advanced so that the proper length projects from
tubular member 4 and is clamped to prevent rotation.
The motor is started and the turret revolved carrying the
rapidly axially rotating cut-off wheel around the axis
of the work in a planetary path. The cutter wheel ad-
vances toward the center of the work in an arc described
about the lever pivot (the lever being described below
with respect to the automatic progressive advancement
of the tool into the workpiece). The wheel thus makes
a cut around the entire periphery of the work. This de-
description will illustrate the structure and operation of
the cut-off operation in planetary movement exteriorly
around a stationary workpiece. And it will be seen
that in such operation in which the tool revolves in plane-
tary motion around the workpiece, while spinning on its
own axis, highly improved cutting is obtained with a
smaller cutting wheel under more economical control.

‘While as shown above the mechanism operates for
planetary cutting off and related operations such as con-
touring, abrading, polishing and analogous work it is
desirable to employ mechanism for automatic feed of
the tool such as cui-off wheel toward or into the work.
A variety of types of such mechanisms are available and
will be illustrated below.

Referring first to FIGURES 6 to 8, these illusirate a
fraction drive unit for progressively moving the tool
toward the workpiece 5, the latter as indicated above in
connection with FIGURES 1 to 4 being a tubular mem-
ber. Threaded shaft 25 is placed on face 9 of turret 7 in
a direction radial to the axis of the turret, shaft 25 being
mounted in bearing 26 at one end and in bearing 27 at
the other, Shaft 25 carries conical member 28 fixedly
mounted thereon fo turn with shaft 28, while nut 29 is
mounted on shaft 25 close enough to element 9 of turret
7 so that rotation of shaft 25 will advance nut 29. Coni-
cal member 28 engages frictionally against conical pulley
30 mounted on turret 7, for rotation thereon, by belt 31
running over pulley 32 operated from gear box 3. Here

" the lever in the form of bellcrank 33 has arm 34 provided
with opening 35 which embraces nut 29, The other arm
36 of the bellcrank carries cutter wheel 17 thereon.
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In this arrangement, power is taken off the output -

shaft of the gear reducer to an adjustable speed drive
unit so that the output speed can be varied while the
input speed is constant. As illustrated above, belt 31
drives conical pulley 39 which frictionally moves conical
member 28. The latter rotates shaft 25 which advances
nut 29. The latter moves bellcrank 33 so that wheel 17
is fed toward workpiece 5. The rate of feed can be
varied by varying the adjustable speed unit. After a
cut is completed the drive motor is reversed to return
the cut-off wheel to its former position ready for the next
cut. Alternatively, the friction faces may be replaced
with bevel gears to provide positive drive as shown in
FIGURE 7a, which is exactly like FIGURE 7 except that
conical member 28 is replaced by bevel gear 282 and
conical pulley 30 is replaced by conical gear 342 meshing
with bevel gear 282.

Referring now to FIGURES 9 and 10, these illustrate
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the utilization of a star-wheel drive mechanism. Axially
rotatable threaded shaft 48 is mounted in bearings 41, 42
on torret 7 in a direction radial to the axis of the turret
shaft 40. Nut 43 closely adjacent element 9 of turret 7
is movable on shaft 49 upon axial rotation of the latter.
Star wheel 44 is fixedly attached on shaft 49 so that its
rotation will move shaft 48 and advance nut 43, Index-
ing pin 45, is mounted on the case of motor 2. Arm 46
of bellcrank 47 has opening 48 which embraces nut 43,
the other arm 49 of bellcrank 47 carrying cutter wheel 17
pivoted thereon.

This type of arrangement is analogous to that of the
preceding friction drive feed except that the conical fric-
tion drive members and the adjustable speed drive unit
are not used, and the actuating screw shaft is driven by
means of the star wheel. At each revolution of the tur-
ret the star wheel is actuated by means of the indexing
pin which laiter advances the star wheel the distance be-
tween teeth. Otherwise the structure is the same as in
FIGURES 6-8.

Now, referring to FIGURES 11 to 13, these illustrate
the utilization of a pressure fluid cylinder and piston actu-
ated feed of the tool. Lever 58 is pivoted at 51 on turret
face 9 and outer end 52 of lever 58 is pivotedly connected
to piston 53 actuated by fluid pressure cylinder 54, the .
latter being rigidly mounted on turret face 9. Cuiter
wheel 17 is pivotally mounted on lever 59 between the
ends thereof, so that movement of lever 58 by controlled
fluid pressure operation in cylinder 54 will move tool 17
to and from the workpiece. Any appropriate type of
conventional revolving gland or joint 55 may serve as a
source of air for these purposes, to bring air to and from
he cylinder from an outside source.

FIGURE 13 illustrates the one form of valve control of
the air, using a four-way valve to the air supply (not
shown) and cylinder 84. The valve controls air flow to
each side of the piston in the cylinder to feed the cutting
wheel toward the workpiece or to retract it at the end of
the cuiting operation. Compressed air enters at 56 to
four-way valve 57 controlled by a handle which in one
position 58 feeds air to move the cutting wheel into con-
tact with the work for cutting, while in the other position
59 feeds air to produce retraction of the cutting wheel
from the workpiece. The air connecting lines ¢ and 61
serve to carry the air to and away from air passages 62
and 63 in the usual type of revolving packing association,
;hs passages then conmnecting one to each end of cylinder

While air operated mechanism is illustrated, other pneu-
matic arrangements may be used, and hydraulic or other
liguid pumps may also be used.

Referring now to FIGURES 14 to 16, these illustrate
the external polishing machine in which it may be briefly
first explained that an idler pulley and stud assembly are
added to the turret face and an abrasive belt threaded
around pullsys and into contact with workpiece. Where
polishing is limited to an area equal to the width of the
belt, the workpiece is clamped against movement while
the turret revolves about the work and the belt is moving
in polishing contact across the work. It may be said
that the polishing belt assembly describes a planetary
movement around the workpiece at the same timeé that it
polishes across it. But there is no progressive movement
of the belt along the workpiece.

tiowever where polishing action is desired along a
length of workpiece greater than the width of the polishing
belt, the workpiece may be mounted for movement for-
wardly on the horizontai member desirably at a predeter-
mined rate so that iis entire surface is polished by the
belt as the assembly revolves about it. )

In FIGURES 14 to 16, the same structure as in FIG-
URES 1 t03 is employed insofar as there is a base sup-
port for the motor which latter is coupled to a gear re-
ducer. Also the tubular member is supported above and
on the base, and said tubular member may carry the chuck
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of conventional design for holding the workpiece station-
ary if the piece is not to move during polishing. Where
the piece is to move forwardly during polishing, any con-
ventional mechanism for moving it forwardly may be
used. Thus as illustrated in FIGURE 14, motor 76 pivot-
mounted at 71 drives feed pulley 72 that urges workpiece
5 forwardly, the workpiece moving over idling pulley 73.
Such forward movement may be continuous or intermit-
tent. As in FIGURE 1, turret 7 is mounted for revolu-
tion cn horizontal member 4, turret 7 having face portion
0 on which the polishing attachment is placed, as de-
scribed beiow. As in FIGURE 1 turret 7 is powered by
means of the belt and pulley on the slow speed shaft of
the gear reducer 3. Sheave or pulley 13 is mounted, as
in FIGURE 1, for rotation on tubular member 4 and is
driven by beits 14 from the driving pulley on the high
speed or input shaft of the gear reducer.

For polishing, stud assembly 66 including driving pulley
61 is mounted for beli driving rotation on stated turret
face 9 and idler pulley 62 is pivot-mounted and spring-
loaded on turret face 9 so that abrasive belt 63 may be
threaded around the pulleys and workpiece 5 as shown.
The power coanections for polishing for revolution of
the turret and sheave are the same as in FIGURE 1, but
in the machine of FIGURE 14, revolution of sheave 13
(FIGURE 1) is connected to cause revolution of driving
pulley 61 so that the beit travels in polishing motion across
the surface of the workpiece, while revolution of the turret
carries the polishing assembly circumferentially arcund
the workpiece. As shown in dotted lines in FIGURE 14,
ths belt may be moved into retracted position when the
workpiece is being fed forward prior to the stari of the
polishing operation.

Any of the machines and methods set forth above, may
use a single scurce of power as illustrated, or multiple
sources of power may be employed as for operation of
turret and tool.

Having thus set forth the invention, what is claimed is:

1. A cut-off machine for operating on a work piece
having an axial center by a planetary moving cut-off tool,
said machine including a base, a horizontally disposed
tubular member supported on said base against movement
thereon, adjustable chuck means associated with said
tubular member for holding a workpiece therein, a tur-
et member carried on said tubular member for rotation
thereon in a plane fized angularly with respect to said
chuck means, said turret member having a face portion,
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a lever mounted on a lever pivot on one side of said face
portion only for reciprocating movement of the lever
toward and away from said tubular member, a cut-off
tool mounted dirsctly on said reciprocating lever, means
mounted on the face portion of said turret member for
progressively moving said cut-off tool inwardly toward
said tubular member to cut off said workpiece, power
means for rotating said turret member upon said tubular
member, power means for rotating said cut-off tool, and
power means for imparting movement to said means for
progressively moving said cut-off tool inwardly toward
said workpiece, whereby planetary movement of the cut-
off tool around the workpiece proceeds while the cut-off
tool rotates on its axis and revolves with said turret
member and progressively moves radially toward the
axial center of the workpiece operated upon in an arc
described about said lever pivot.

2. The machine of claim 1 in which a source of power
is mounted on the base, a gear reducer operated by the
sonrce of power, a slow speed shaft operated by the gear
reducer from which shaft the power for rotating the tur-
ret member is transmitted to said turrret member from
the slow speed shaft of the gear reducer rotated by the
source of power.

3. The machine of claim 2 in which the means on the
urret for progressively moving the tool toward the work-
piece includes a pressure-fluid operated cylinder and pis-
ton rod.

4. The machine of claim 1, in which a motor is mount-
ed on the base and supplies the power to rotate the tur-
rei member, to rotate said cut-off tool, and for imparting
power to the means for imparting movement for moving
said cut-off tool inwardly toward the workpiece.

5. The machine of claim 1 in which the means on the
face portion of the turret member for progressively mov-
ing the tool toward the workpiece includes a pressure-
fluid operated cylinder and piston rod.
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