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UNITED STATES DISTRICT COURT
DISTRICT OF NEVADA

CHARLES H. RIMLINGER, JR.; and RELS | Case No. 2:13-cv-2051
ACQUISITION COMPANY, INC. d/bfa
RELS MANUFACTURING, INC.

Plaintiffs, COMPLAINT

V.
JURY TRIAL DEMANDED

SHENYANG 245 FACTORY; CHEN YAN,
individually; and DOES 1 through 10,
inclusive,

Defendants.,

Plaintiffs Charles I1. Rimlinger, Jr. ("Rimiinger") and RELS Acquisition Company, Inc.
d/bfa RELS Manufacturing, Inc. ("RELS"), for their Complaint for Patent Infringement against
Defendants Shenyang 245 Factory ("Shenyang 245") and Chen Yan (sometimes collectively,

"Defendants") allege as follows:

PARTIES
1, Plaintiff Rimlinger is a resident of the State of California.
2. Plaintiff RELS is a Wisconsin corporation with its principal place of business at
3200 8. 3" Street, Milwaukee, WI 53207.
3. On information and belief, Defendant Shenyang 245 exists under the laws of the

Republic of China, with its principal place of business at 94 Shenbei Road, Shenbei New
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District, Shenyang, China 110122,

4. On information and belief Defendant Chen Yan is a citizen of, and is domiciled
in, China.

3. The true names and capacitics, whether individual, corporate, associated or
otherwise, of defendants nanied herein as Does 1 through 10, inclusive, are unknown to
Plaintiffs, who therefore sue such defendants by such fictitious names, Plaintiffs allege, on
information and belief, that Does 1 though 10, inclusive are in some manner responsible and or
liable for the damages and/or action alleged herein, including but not limited to, the sale or
distribution of infringing products and/or conspiring to commit further infringing activities.
Plaintiffs will amend this Complaint to show and/or add the true names and capacities of such
fictitiously named defendants when the identity of the same has been ascertained.

JURISDICTION AND VENUE

6. This action arises under the patent laws of the United States, 35 U.S.C. §§ 271,
281, 283- 285.

7. This Court has jurisdiction over the subject matter of the action pursuant to 28
U.S.C. §§ 1331 and 1338(a).

8. Defendants are subject to personal jurisdiction in the United States District for the
District of Nevada {the "District"} consistent with the principles of due process and the Nevada
Long Arm Statute, Nev, R. Stat. § 14.065, because Defendants have offered products for sale in
this District, have transacted business in this District, have committed and/or induced acts of
patent infringement in this District and/or have placed infringing products into the stream of
commerce through established distribution channels with the expectation that such products will
be purchased in this District.

9. Venue is proper in this District pursuant to 28 U.S.C. §§ 1391(b) 1391{c¢), and
1400(b).

BACKGROUND

10, On May 12, 1998, United States Letters Patent No. 5,749,273 were issued for an

invention entitled "Method and apparatus for advancing a tool on a lathe” (273 Patent").
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Plaintiff Rimlinger is the inventor and owner of those Letters Patent. Attached as Exhibit 1 is a
true and accurate copy of the 273 Patent.

1. On or about February 1, 2005, Rimlinger granted an exclusive, worldwide license
for the '273 Patent in favor of Defendant RELS ("License Agreement”). Defendant RELS has an
exclusive license to make, use, lease sell, offer for sale, and/or import processes, products,
machines, and/or tools that embody the patented invention covered by the 273 Patent.

12. Defendant Shenyang 245 has infringed and is still infringing on those Letters
Patent directly and indirectly by making, designing, using, offering to sell, and/or selling in the
United States, and/or importing into the United States, products or processes that embody one or
more inventions claimed in the '273 Patent, such as the C9370C Brake Lathe.

13, On information and belief, Defendants contribute to and induce the infringement
of the '273 Patent by advertising the infringing use in their promotional materials available in the
United States and in this judicial district and on their website, See e.g. Exhibit 2.

14, On information and belief, Defendants advertised for sale infringing products at
the Automotive Aftermarket Products Expo ("AAPEX") held at the Sands Expo Center in Las
Vegas, Nevada on November 5, 2013, and November 6, 2013, at the AAPEX and elsewhere and
will continue to do so unless enjoined by this Court.

15, On or about November 5, 2013, Plaintiff Rimlinger approached Defendant Yan at
Shenyang's exhibitor's booth at AAPEX, Defendant Yan admitted to Rimlinger and other
witnesses that Shenyang 245 has made, used, sold, and offered to sell, products that embody one
or more inventions covered by the 273 Patent. A demand was made upon Defendants to cease
the manufacturing, use, sale or advertising of the infringing products, Defendant Yan personally
and on behalf of Shenyang 245 refused to adhere to the demand,

16. Defendants' infringement of the '273 Patent is therefore willful and deliberate,
entitling Plaintiffs to enhanced damages and reasonable attorneys' fees and cosis.

17.  Defendants have profited through infringement of the 273 Patent, As a result of
Defendants' unlawful infringement of the '273 Patent, Plaintiffs have suffered and will continue

to sutfer damage. Plaintiffs are entitled to recover from Defendants the damages suffered by

3
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Plaintiffs as a result of Defendants’ unlawful acts.

18.  On information and belief, Defendants intend to continue their unllawful
infringement activity, and Plaintiffs continue to and will continue to suffer irreparable harm--for
which there is no adequate remedy at law--from such unlawful infringing activity unless
Defendants are enjoined by this Count,

COUNTT

19.  Plaintiffs reallege and incorporate by reference the allegations set forth in
paragraphs 1-18,

20. Defendant Shenyang 245 has used, sold, or offered for sale products, machines,
and/or tools that infringe each of the elements of one ore more c¢laims of the 273 Patent, without
license from Rimlinger or RELS, in this judicial district and elsewhere throughout the United
States. Defendant Yan has acted in concert with Shenyang 245 in these infringing activities.

21. By using, selling, and/or offering for sale certain infringing products, Defendants
have directly and contributorily infringed, and will continue to directly and contributorily
infringe, one or more claims of the 273 patent under 35 U.S. C. § 271 (a), (b), (c), and/or (),
literally and/or under the doctrine of equivalents,

22. By making, using, selling, and/or offering for sale certain infringing products.
Defendants have induced infringement of, and will continue to induce infringement of, one or
more claims of the 273 patent under 35 U.S. C. § 271 (b), and/or (f), literally and/or under the
doctrine of equivalents.

23.  On information and belief, Defendants' infringement of the '273 patent has been
and continues to be willful and deliberate.

24, As a direct and proximate consequence of the acts and practices of Defendants,
Plainti{fs have been, are being and, unless such acts and practices are enjoined by the Court, will
continue to be injured in its business and property rights, and has suffered, is suffering, and will
continue to suffer injury and damages for which it is entitled to relief under 35 U.S.C, § 284,

25, As a direct and proximate consequence of the acts and practices of Defendants.

Defendants have also caused, are causing and, unless such acts and practices are enjoined by the

4
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Court, will continue to cause irreparable harm to Plaintiffs for which there is no adequate remedy
at faw, and for which Plaintiffs are entitled to injunctive relief under 35 U, S. C, § 283,

PRAYER FOR RELIEF

WHEREFORE, Plaintiffs pray for the entry of a judgment from this Court:

a. Declaring that United States Letters Patent 5,749,273 was duly and legally issued, and
is valid and is enforceable;

b. Declaring that Defendant Shenyang 245 has directly infringed, contributorily
infringed, and/or induced infringement of one or more claims of the '273 patent;

¢. Declaring that Defendant Yan has directly infringed, contributorily infringed, and/or
induced infringement of one or more claims of the '273 patent;

d. Declaring that Defendants have willfully infringed one or more claims of the '273
patent;

d. Deeming this to be an "exceptional" case within the meaning of 35 U.S.C. § 285,
entitling plaintiff to an award of its reasonable attorney fees, expenses and costs in this action;
and;

e. Preliminarily and permanently enjoining Defendants and their respective officers,
agents, servants, employees, and attorneys, and those persons in active concert or participation
with them who receive actual notice of the order by personal service or otherwise, from
committing further acts of infringement under 35 U.S.C. § 271 of any onc or more claims of the
273 patent pursuant to 35 U.S.C. § 283;

f. Awarding plaintiff damages in accordance with 35 U.S.C. § 284;

g. Awarding plaintiff its costs in connection with this action; and
Iy
i
11
Iy
11/
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h. Awarding plaintiff such other and further relief as this Court may deem to be just and
proper.
DATED this 6™ day of November, 2013.
LIONEL SAWYER & COLLINS

o Tl

Todd M. Touton (NSB #1744)
Marla 1. Hudgens (NSB #11098)
300 South Fourth Street, Ste. 1700
Las Vegas, Nevada 89101

Attorneys for Plaintiffs
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[57] ABSTRACT

A method is disclosed for imparting relative motion between
a tool that is carried by a tool holder and a workpiece on a
lathe. According to this method. a feed screw is provided.
which has a first end and a second end and a threaded portion
near the first end. A tool holder carrying a tool is fixed with
respect to the second end of the feed screw. so that axial
motion of the feed screw will be translated to the tool carried
by the tool holder. A hollow drive tube is also provided.
which has an internal diameter large enough to accommo-
date the feed screw and which is disposed to rotate about its
long axis. The drive tube is mounted at a location that is
fixed with respect to the workpiece. and a nut that is threaded
to mate with the threaded portion of the feed screw is
attached to one end of the drive tube. Apparatus for rotating
the drive tube is attached thereto, and the second end of the
feed screw is locked so that rotational motion thereof is
inhibited. The nut is mated with the threaded portion of the
feed screw, and the drive tube is rotated so as to impart axial
motion to the feed screw as the nut rotates thereabout and to
impart relative motion thereby to the tool that is carried by
the tool holder. An apparatus which operates according to
this method is also disclosed.

24 Claims, 4 Drawing Sheets
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METHOD AND APPARATUS FOR
ADVANCING A TOOL ON A LATHE

FIELD OF THE INVENTION

This invention relates to lathes that are used to machine
workpieces. and to a method and apparatus for advancing a
tool such as a cutting tool with respect to a workpiece on a
lathe. More specifically. the invention relates to brake lathes
that are used to machine the friction surfaces of scored.
warped and worn disc brake rotors.

BACKGROUND OF THE INVENTION

Generally, an automotive brake is a mechanical device for
retarding the motion of the vehicle by means of friction.
These brakes use friction between brake surfaces that turn
with the wheels and stationary friction pads (with respect to
the turning wheels) to convert the kinetic energy of the
moving vehicle into heat. There are tremendous forces
involved in braking a vehicle. and these forces can result in
the generation of considerable heat during braking. as well
as the wear of the friction surfaces and pads of the brakes.
Wear may be accelerated by, among other things. dirt or dust
that may infiltrate the brake assembly and migrate to loca-
tions between the pads and the friction surfaces. In addition.
because the friction pads in use today are no longer made
with asbestos, a superior heat-dissipating material, acceler-
ated wear due to the effects of high heat generation is more
common than in the past.

Vehicles are generally equipped with drum-type or disc-
type brakes. Most vehicles in use today are provided with
disc-type brakes on at least the front wheels, and sometimes
on all four wheels. Drum-type brakes were more commonly
used in the past than they are today. but they are still utilized
on the rear wheels of a significant number of vehicles.

Disc-type brakes operate by forcing friction pads (brake
linings) against both sides of a rotating metal disc. This disc,
or rotor, turns with the wheel of the vehicle and within a
stationary housing called the caliper assembly. When the
brakes are applied. hydraulic fluid causes pistons in the
caliper assembly to push the friction pads against the rotat-
ing disc, thereby retarding the motion of the vehicle.

Drum-type brakes include a metal brake drum which
rotates with the wheel. The drum has an internal cylindrical
surface against which brake shoes, equipped with friction
pads (brake linings). having arcuate external surfaces that
correspond to the internal surface of the drum, are pushed by
the action of a piston.

Wear, misuse or improper maintenance of brake drums
and discs can lead to damage. such as warping or the
development of grooves or scoring in the friction surfaces.
Such surface damage will reduce the effectiveness of the
brakes by reducing the areas of such surfaces that are placed
into contact with the friction pads to slow the vehicle.
Warping. grooves and scoring in worn brake discs and
drums may generally be removed. however, if not too deep
or extensive, to restore full function to the brakes. Since
discs and drums have a significant value, refacing of the
friction surfaces is economically preferably to replacement,
if it can be accomplished at a reasonable cost.

A brake disc or drum is generally removed from the
vehicle and mounted on a lathe to reface its friction surface.
Typically, such a lathe is equipped with a rotating spindle on
which the workpiece may be mounted. and a slide assembly
on which a cutting or grinding tool may be mounted. As the
workpiece is turned on the spindle. the cutting or grinding
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tool is advanced. either automatically or manually. into
engagement with the workpiece to trim or shave metal from
the workpiece until the desired dimension and surface finish
are obtained.

Early brake lathes were developed to finish the brake
drum surfaces that had been scored or unevenly worn. Many
of these brake drum lathes operate to refinish the inner
cylindrical surface of the drum by advancing a tool in a
direction parallel to the axis of the spindle on which the
drum is rotated. An example of such a brake lathe is that of
U.S. Pat. No. 2.257.493 of Blazek et al. This lathe includes
a rotatable spindle upon which a brake drum may be
mounted. and a tool carriage mounted on a pair of vertically-
spaced slideways that are disposed parallel to the axis of the
spindle. The tool carriage is propelled along the slideways in
either direction parallel to the axis of the spindle by the
turning of a screw. by means of a motor or by means of a
hand crank. Mounted on the carriage is a cross-slide to
which a cutting or grinding tool is attached. which cross-
slide is adapted to be moved inwardly and outwardly (with
respect to the spindle) by the turning (by means of another
hand crank) of a second screw in order to set the tool with
respect to the workpiece to initiate working thereof.

Another type of brake drum lathe is described in U.S. Pat.
No. 2.891.435 of Billeter. This lathe operates by advancing
the rotating spindle carrying the drum in a direction along its
axis while holding the tool in a fixed position of engagement
with the inner surface of the drum. The spindle is advanced
with respect to the tool by the rotation of a feed screw which
is in threaded engagement with the frame of the lathe, and
which is disposed paraliel to the axis of the spindle. The
spindle is rotated by a motor that engages it by means of a
worm gear assembly. and a complicated mechanical power-
transmission assembly is utilized to move the spindle axially
or longitudinally as the spindle is rotated in order to feed the
workpiece to a stationary cutting tool. This transmission is
a complex mechanical device. which incorporates a plurality
of gears, springs and friction disks to transmit rotation to the
feed screw upon rotation of the spindle. so that the spindle
may be advanced with respect to the stationary tool.

More recently, brake lathes have been developed to
restore disc-type brake rotors. Such lathes operate by
advancing a tool across one or both sides of the rotor in a
direction perpendicular to the axis of the spindle on which
the disc is rotated. Some rotor refinishing machines operate
in this fashion to refinish a disc that is still attached to the
vehicle. and in such cases the spindle on which the rotor is
rotated is the axle of the vehicle itself. It is common for such
lathes and rotor refinishing machines to advance a tool
carriage carrying the working tool by means of the turning
of a feed screw in a frame that is fixed with respect to the
rotor. Such feed screw advancement mechanisms are fre-
quently quite similar to those used in connection with the
brake drum lathes that have been discussed herein. A rotor
refinishing machine that operates in this manner is described
in U.S. Pat. No. 4,478,116 of Fuller.

Brake lathes have also been developed which are multi-
purpose machines that may be operated so as to permit
finishing. by suitable adjustment. of both brake drums and
rotors. Thus, for example, U.S. Pat. No. 4.455.900 of
Callanan et al. describes a lathe having a spindle that can be
fixed in either of two positions with respect to the frame of
the machine, one for brake drums and the other for rotors. A
tool carriage is advanced by the turning of a feed screw to
move the tool along the friction surface or surfaces of the
workpiece to be worked. In the first position. the spindle is
oriented parallel to the feed screw so that tool may be
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advanced axially with respect to the spindle to machine the
friction surface of a brake drum. In the second position. the
spindle is oriented perpendicular to the feed screw so that the
tool may be advanced radially with respect to the spindle to
machine the friction surfaces of a rotor.

In addition, some lathes that were designed to machine
brake drums have been modified to permit refinishing of
brake discs as well. One such brake drum lathe is described
in U.S. Pat. No. 2.891.435 of Billeter. which is described
hereinabove.

The Billeter brake drum lathe has been modified to permit
machining of brake discs by modifying the tool carriage
assembly to incorporate a cross-feed mechanism. The basic
tool carriage assembly for the Billeter lathe includes a
tubular element that is mounted transverse to the axis of the
spindle in such fashion as to be capable of sliding motion in
the transverse direction for a distance sufficient to locate a
tool mounted on the assembly for engagement with brake
drums of a variety of sizes. One end of the tubular element
is enclosed by a cap having a threaded hole at the center
thereof, which cap is fixed on the frame of the lathe and is
of such dimension that the tubular element may slide
through its range of motion without coming into contact
with the cap. The other end of the tubular element is
provided with a bore that is adapted to support an adjusting
shaft and to permit rotation of the shaft therein. The adjust-
ing shaft is threaded on one end to mate with the hole in the
cap. and is sized on the other end to permit rotation in the
bore. An adjusting wheel is secured to the end of the shaft
outside of the bore, so that upon rotation of the wheel. the
shaft will rotate and will advance through the threaded hole
in the cap. As the shaft advances through the threaded hole.
the tubular member will slide in a direction transverse to the
spindle to carry the tool to a position of engagement with the
friction surface of a drum that is mounted on the spindle.

By attaching a second mechanical power-transmission
assembly to the end of the adjusting shaft opposite the
adjusting wheel. the carriage assembly of Billeter may be
converted to a cross-feed mechanism such as may be utilized
to feed a tool in a direction perpendicular to the axis of the
spindle on which the workpiece is mounted, so as to permit
machining of brake discs. The known embodiment of this
second power-transmission assembly, like the first. is a
complex mechanical device that incorporates a plurality of
gears, shafts. couplings and other components. This known
assembly operates to rotate the adjusting shaft with respect
to the frame of the lathe to move the tool in an axial direction
with respect to the adjusting shaft and in a direction per-
pendicular to the axis of the spindle. The adjusting shaft is
thereby converted to a feed shaft (or, since it is threaded at
one end, to a feed screw) for advancing a tool across the
friction surface or surfaces of a brake rotor.

It can be appreciated from the foregoing discussion that
the known methods and apparatus for imparting relative
motion between a tool that is carried by a tool holder and a
workpiece on a lathe involve complex mechanical devices.
incorporating a plurality of gears, springs and other com-
ponents to rotate a shaft with respect to the frame of the
lathe. and thereby to move the tool with respect to the
workpiece. It will be appreciated by those skilled in the art
to which the invention relates that the cost of such apparatus
and its maintenance requirements will generally be directly
proportional to its complexity. and that its reliability will
generally be inversely proportional thereto. Furthermore, the
devices that utilize gears to transmit rotation to a shaft or
screw that imparts motion to a tool holder are limited in the
speeds at which they can operate by the number and size of
the gears employed.
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It would be advantageous. therefore, if a method and
apparatus could be devised that would more simply and
reliably operate to impart relative motion between a tool that
is carried by a tool holder and a workpiece on a lathe. It
would also be advantageous if such a method and apparatus
could be devised that would be readily adaptable to incor-
poration in lathes commonly in use. Furthermore. it would
be advantageous if such a method and apparatus could be
devised that would be more efficient than known methods
and apparatus.

OBJECTS AND ADVANTAGES OF THE
INVENTION

Accordingly. it is an object of the invention claimed
herein to provide a method and apparatus that may be
utilized to impart relative motion between a tool that is
carried by a tool holder and a workpiece on a lathe without
employing a complicated mechanical power-transmission
system. It is yet another object of this invention to provide
such a method and apparatus that operates to move the tool
with respect to the workpiece without rotating a shaft in the
frame of the lathe. It is still another object of the invention
to provide such a method and apparatus that is readily
adaptable to lathes commonly in use. Itis yet another object
of this invention to provide such a method and apparatus that
may be operated at a variety of speeds. It is another object
of this invention to provide such a method and apparatus that
incorporates a safety feature that will avoid damaging the
lathe, its power-transmission system, the tool or the work-
piece if the tool binds on the workpiece. Additional objects
and advantages of this invention will become apparent from
an examination of the drawings and the ensuing description.

SUMMARY OF THE INVENTION

The invention comprises a method and apparatus for
imparting relative motion between a tool that is carried by a
tool holder and a workpiece on a lathe. According to the
invention. a feed screw having a first end and a second end
with a threaded portion near the first end is provided. A tool
holder carrying a tool is fixed with respect to the second end
of the feed screw, so that axial motion of the feed screw will
be transmitted to the tool carried by the tool holder. The
invention also includes a hollow drive tube which is dis-
posed to rotate about its long axis. and which has an internal
diameter large enough to accommodate the feed screw. The
drive tube is mounted at a location that is fixed with respect
to the workpiece. and a nut that is threaded to mate with the
threaded portion of the feed screw is attached to one end of
the drive tube. A drive means is attached to the drive tube,
and the second end of the feed screw is locked so as to
inhibit rotational motion thereof. The nut is mated with the
threaded portion of the feed screw. and the drive tube is
rotated with the drive means so as to impart axial motion to
the feed screw as the nut rotates thereabout and to impart
relative motion thereby to the tool that is carried by the tool
holder.

In order to facilitate an understanding of the invention. the
preferred embodiments of the invention are illustrated in the
drawings. and a detailed description thereof follows. It is not
intended, however. that the invention be limited to the
particular embodiments described or to use in connection
with the apparatus illustrated herein. or to use in connection
with brake lathes in general. Various changes are contem-
plated such as would ordinarily occur to one skilled in the art
to which the invention relates.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a brake lathe that is
similar to that described in U.S. Pat. No. 2.891.435 of
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Billeter and that is equipped with a cross-feed mechanism
that is commonly in use (Prior Art).

FIG. 2 is a cross-sectional view of a brake lathe that is
similar to the one shown in FIG. 1, except that it is equipped
with a cross-feed mechanism that operates according to the
principles of the invention.

FIG. 3 is an exploded perspective view of a power-
transmission assembly of a cross-feed mechanism that oper-
ates according to the principles of the invention.

FIG. 4 is a perspective view of a locknut showing its
attachment to the adjusting wheel of a cross-feed mechanism
that operates according to the principles of the invention.

FIG. 5 is a side view of the locknut of FIG. 4.

FIG. 6 is a perspective view of an alternative embodiment
of a locknut. showing its attachment to the adjusting wheel
of a cross-feed mechanism that operates according to the
principles of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION AND
COMPARISON THEREOF WITH THE PRIOR

ART

Referring now to FIG. 1. brake lathe 10, which is similar
to that described and shown in U.S. Pat. No. 2,891.435 of
Billeter, is illustrated. This lathe, which is well-known and
in common use, is manufactured and sold by Ammco Tools.
Inc. of North Chicago, Ill. For additional information about
the operation of this lathe, other than as relates to the method
and apparatus for advancing a tool thereon that is discussed
herein in connection with FIG. 1. reference is made to the
aforementioned patent of Billeter.

As shown in FIG. 1, lathe 10 includes lower frame 12 and
upper frame 14. each of which is provided in the form of a
unitary casting. Upper frame 14 is contiguous with tubular
portion 16. in which is mounted spindle 18, supported by
bushing 20. The spindle is mounted in the frame for rotation
and longitudinal or axial feed movement therein. Spindle 18
is provided with arbor 22. which is insertable through the
opening of a brake drum or brake rotor in order to facilitate
mounting of such workpiece thereon.

Lathe 10 is provided with mounting stud 26 and its
associated nut 27, as well as tool base 28, upon which a tool
assembly having a cutting or grinding tool (not shown) may
be mounted in order to machine the workpiece therewith.
The lathe is also provided with a cross-feed mechanism. by
which the tool assembly may be advanced to machine the
friction surfaces of a disc brake rotor. The cross-feed mecha-
nism includes cross-feed support tube 30, feed screw 32.
adjusting wheel 34 and transmission assembly 36.

Cross-feed support tube 30 is mounted for sliding motion
(in a left-right direction as viewed in FIG. 1) in bore 38 of
the frame of lathe 10. The bore is effectively closed on the
left end (as viewed in FIG. 1) by transmission assembly 36,
which is attached to frame members 12 and 14 by means of
bolts. two of which are shown at 40, and on the right end by
end wall 42 of support tube 30. Extending downwardly from
the rightmost end (as viewed in FIG. 1) of support tube 30
is guide leg 44 having a notch 46 in its lower end for
receiving the outer end of guide bar 48. Bar 48 is positioned
in lower frame 12 and secured therein by suitable means
such as set screw 50. The outer end 52 of guide bar 48 is
flattened for receiving the side surfaces of notch 46 for
guiding movement of leg 44 as the support tube is moved in
a manner that will be explained hereinafter.

Feed screw 32. disposed within cross-feed support tube
30, is provided with threaded portion 54 at one end thereof,
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and with a reduced-diameter portion 56 on the other end.
Collar 58 is fitted on portion 56 in abutment with shoulder
69. Portion 56 is knurled for constraining collar 58 so that
the collar will rotate with the feed screw. Reduced-diameter
portion 56 has bearing support in bore 62 in end wall 42 of
cross-feed support tube 30. Outside of end wall 42, feed
screw 32 is further reduced in diameter at portion 64 for
receiving adjusting wheel 34. The end of reduced-diameter
portion 64 is threaded to receive nut 66. in order to secure
the adjusting wheel thereon for rotation with feed screw 32.

As shown in FIG. 1. the tool holder or carrier. comprised
of stud 26. nut 27 and tool base 28, is fixed with respect to
cross-feed support tube 30 and with respect to the end of the
feed screw at portion 56. so that axial motion of the feed
screw will be translated to the tool carried by the tool holder.

Feed screw 32 is provided. at the end of threaded portion
54, with a reduced-diameter threaded portion 68. Both
portion 54 and reduced-diameter portion 68 are utilized for
engagement with transmission assembly 36, the components
of which are generally contained in housing 70. Feed screw
nut 72 of transmission assembly 36 is threaded onto
threaded portion 54 of the feed screw. and coupling nut 74
is threaded onto reduced-diameter portion 68. When the
transmission assembly is operated. power from the lathe
motor (not shown) is transmitted by way of worm gear 76.
through the gears on shafts 78 and 80 to gear 82 on shaft 84.
As shaft 84 rotates. coupling nut 74. which is affixed thereto.
rotates the feed screw, causing it to move axially with
respect to nut 72 through the range shown by the dashed
lines representing threaded portion 54. Since assembly 36 is
secured to the frame of the lathe, such axial motion of the
rotating feed screw with respect to the frame will cause
cross-feed support tube 30 to slide within bore 38 of the
frame through the range represented by the dashed lines
representing support tube 30 (and guide leg 44). As the
cross-feed support tube moves through the indicated range
upon actuation of the transmission assembly. a tool (not
shown) carried on tool assembly mounting stud 26 will
move in a radial direction relative to spindle 18 to machine
a workpiece. such as a disc brake rotor (also not shown)
mounted on arbor 22. Once the feed screw. support tube and
tool assembly are moved, through the action of transmission
assembly 36, through the indicated range as shown in FIG.
1. the transmission assembly may be disengaged, and adjust-
ing wheel 34 may be utilized to turn the feed screw in the
opposite direction to return it and the support tube and tool
assembly to their original positions.

It has been found that a use of the method and apparatus
illustrated in FIG. 1 for advancing a tool with respect to a
rotor on spindle 18 has several disadvantages. It has been
found that rotation of shaft 32 in order to advance the tool
can result in wearing of the shaft at bore 62. Such wear can
lead to binding of the shaft and consequent failure of the
cross-feed assembly. Although this problem can be
addressed by the interposition of a bushing around the shaft
in the bore. such a solution is difficult and expensive to
employ for lathes already in use. In addition. transmission
assembly 36 is inherently inefficient. because its many
cooperating components consume much of the power sup-
plied to it without transmitting it to move the tool with
respect to the workpiece. Thus, for example. the employ-
ment of the many gears of assembly 36 generates heat that
only contributes to excessive wear and consequent failure of
the assembly. Furthermore., because the assembly is so
complex, its repair is necessarily time-consuming and its
replacement is expensive. Finally. if the tool binds on the
workpiece during advancing of the tool. the only means of
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relief is the failure or shearing of one or more of the gears
in the transmission assembly. Although a shear gear may be
provided for such purpose. the failure or shearing of any
such gear will necessitate repair of the transmission assem-
bly before it may be utilized again. Finally, the number of
operating speeds that may be employed to advance the tool
through the use of transmission assembly 36 is limited by the
number and size of the gears on shafts 78. 80 and 84 that can
be engaged. according to the placement of gear shifter 86. to
rotate the feed screw.

Referring now to FIG. 2. there is illustrated a method and
apparatus for advancing a tool on a lathe that is simpler and
more efficient than known methods and apparatus. Lathe 110
of FIG. 2 is similar to lathe 10 of FIG. 1. except that it
incorporates an embodiment of the invention instead of the
cross-feed mechanism of the prior art. This lathe includes
lower frame 112 and upper frame 114, which are comparable
to frame portions 12 and 14 of lathe 10. Upper frame 114 is
contiguous with tubular portion 116, in which is mounted
spindle 118. supported by bushing 120. The spindle is
mounted in the frame for rotation and longitudinal or axial
feed movement therein. Spindle 118 is provided with arbor
122, which is insertable through the opening of a brake drum
or brake rotor in order to facilitate mounting of such
workpiece thereon.

Lathe 110 is provided with mounting stud 126 and its
associated nut 127, as well as tool base 128, upon which a
tool assembly having a cutting or grinding tool (not shown)
may be mounted in order to machine the workpiece there-
with. The lathe is also provided with a cross-feed
mechanism, by which the tool assembly may be advanced to
machine the friction surfaces of a disc brake rotor. The
cross-feed mechanism includes cross-feed support tube 130,
feed screw 132, adjusting wheel 134. locknut 202 and
transmission assembly 136.

Cross-feed support tube 130 is mounted for sliding
motion (in a left-right direction as viewed in FIG. 2) in bore
138 of the frame of lathe 110. The bore is effectively closed
on the left end (as viewed in FIG. 2) by transmission
assembly 136. which is attached to frame members 112 and
114 by means of bolts. two of which are shown at 140, and
on the right end by end wall 142 of support tube 130.
Extending downwardly from the rightmost end (as viewed in
FIG. 2) of support tube 130 is guide leg 144 having a notch
146 in its lower end for receiving the outer end of guide bar
148. Bar 148 is positioned in lower frame 112 and secured
therein by suitable means such as set screw 150. The outer
end 152 of guide bar 148 is flattened for receiving the side
surfaces of notch 146 for guiding movement of leg 144 as
the support tube is moved in a manner that will be explained
hereinafter.

Feed screw 132, disposed within cross-feed support tube
130. is provided with threaded portion 154 at one end
thereof, and with a reduced-diameter portion 156 on the
other end. Collar 158 is fitted on portion 156 in abutment
with shoulder 160. Reduced-diameter portion 156 is pref-
erably knurled for constraining collar 158 so that the collar
will rotate with the feed screw. In the alternative, portion 156
may have the same diameter as the main body of feed screw
132. and collar 158 may be attached to the feed screw by
means of a pin that is inserted in a hole that extends through
the collar and into (or through) the feed screw. although such
alternative embodiment is not illustrated in the drawings.
Portion 156 has bearing support in bore 162 in end wall 142
of cross-feed support tube 130. Preferably, a bushing (not
shown) is interposed between portion 156 and bore 162.
Outside of end wall 142. feed screw 132 is further reduced
in diameter at portion 164 for receiving adjusting wheel 134.
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As shown in FIG. 2. the tool holder or carrier. comprised
of stud 126, nut 127 and tool base 128, is fixed with respect
to cross-feed support tube 130 and with respect to the end of
feed screw at portion 156, so that axial motion of the feed
screw will be translated to the tool carrier by the tool holder.

Feed screw 132 may be provided. at the end of threaded
portion 154. with a reduced-diameter threaded portion (not
shown), although if it is so provided. such reduced-diameter
portion does not contribute to the operation of the invention.
Portion 154, however. is utilized for engagement with trans-
mission assembly 136.

Referring now to FIGS. 2 and 3 (which latter drawing
illustrates transmission assembly 136). it can be seen that the
components of transmission assembly 136 are generally
contained in housing 170. which is a generally hollow
component that is preferably comprised of cast aluminum.
Housing 170 is preferably attached to the frame of lathe 110
by means of bolts 140 (two of which are illustrated in FIG.
2). To this end. bolt holes 171 are provided in housing 170
(see FIG. 3). which bolt holes may be aligned with the holes
in the lathe frame to properly position the transmission
assembly for operation.

Transmission assembly 136 also includes feed screw nut
172. which is affixed to integral collar 174 of hollow drive
tube 176 and threaded in a mating relationship onto threaded
portion 154 of the feed screw. Preferably nut 172 and feed
screw 132 are provided with mating acme threads. Nut 172
may be affixed to collar 174 by any convenient means of
attachment. Preferably. nut 172 is affixed to collar 174 by a
pair of bolts (not shown) that are disposed in an axial
direction with respect to the drive tube. Drive tube 176 is
also provided with integral collar 178 that is similar in size
and shape to collar 174, These collars may be welded onto
drive tube 176, or attached by other suitable means. In the
alternative, collars 174 and 178 may be formed by cutting
down the outside diameter of a thick-walled pipe to the
configuration of drive tube 176. Drive tube 176 must have
an internal diameter large enough to accommodate the feed
screw, and it is otherwise provided in suitable dimensions
depending on the size of the machine with which it is used.
Preferably. for a lathe such as is described in the Billeter
patent. the drive tube is provided with an internal diameter
of approximately one inch. and a wall thickness of approxi-
mately one-cighth inch. The drive tube and associated
collars are preferably formed from mild steel.

Drive tube 176 is mounted in housing 170. which is
attached to the frame of lathe 110 so as to fix the location of
the drive tube with respect to the workpiece. Drive tube 176
is disposed to rotate about its long axis in the housing.
Preferably the drive tube is mounted in the housing and
journaled therein by means of a pair of tapered roller
bearings. such as tapered roller bearing assemblies 180 and
182. and their associated bearing races 184 and 186. The
bearings and races are mounted in suitable slots formed in
housing 170. which is sized to permit rotation of the drive
tube therein.

At the outside end of housing 170 (on the left side as
viewed in FIG. 2. and on the right side as viewed in FIG. 3)
is located motor mount 188. The motor mount may be
attached to the housing by any convenient means such as by
a use of bolts. To this end, motor mount 188 is preferably
provided with four bolt holes 190 that are arranged to align
with bolt holes 192 in the housing.

A drive means, comprising collared pulley 194. motor
196. pulley 198 and drive belt 200. is attached to the drive
tube. Pulley 194 is configured for attachment over the end of
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drive tube 176. preferably by means of set screws (not
shown) through holes 195. Preferably. pulley 194 is pushed
onto the end of the drive tube in order to install it thereon.
and at the same time. to set the tension of the drive tube with
respect to bearings 180 and 182. It is not necessary, of
course., that a collared pulley be provided in one piece.
Alternatively. a separate pulley could be affixed to a collar
similar to collars 174 and 178. and such collar could be
attached to the end of the drive tube by any convenient
means.

The drive means also includes motor 196, which may be
attached to motor mount 188 by any convenient means. such
as by suitable bolts disposed through slots 197 of motor
mount 188 and into holes 199 in the motor. Slots 197 are
provided instead of holes so that the position of the motor
may be adjusted to provide the proper tension on the drive
belt. The motor may be selected to be of any convenient size.
depending on the size of the machine with which it is to be
incorporated and the desired speed of operation. Good
results have been obtained. in modifying a Billeter-type
lathe. by selection of a motor providing at least 100. and
preferably 150 inch-pounds of torque. The motor selected is
preferably of the variable speed type. wherein a rheostat or
similar device is provided to vary the speed of operation
through a wide range.

The drive means of the invention is more efficient than the
previously known drive means that is described herein in
connection with FIG. 1, because it is simpler. and it involves
no gearing components that are subject to wear and the
generation of heat. Furthermore. because the assembly is so
simple. its repair is easily made and its replacement is
inexpensive. In addition, the drive means of the invention is
independent of the drive means for the spindle, and when the
drive means includes a variable speed motor, it can operate
to advance the tool with respect to the workpiece within a
range of speeds that will allow an operator to more readily
adjust to varying conditions.

The invention also contemplates provision of a locking
means for locking the end of the feed screw at the adjusting
wheel. so that the feed screw will be constrained from
turning as the drive means is employed to turn nut 172
therearound. Preferably. a friction lock is employed, and
locknut 202 is one such locking means that may be provided.
as illustrated in FIGS. 2, 4 and 5. As shown therein. locknut
202 is provided with a threaded portion 204 for engagement
with threaded end 206 of reduced diameter portion 164 of
feed screw 132. Nut 202 is also provided with ring 208 and
wing portions 210, which permit easy manipulation of the
locknut as it is hand tightened onto threaded portion 206. As
the locknut is advanced onto threaded end portion 206 and
fastened down thereon, portion 204 bears against the outer
end of adjusting wheel 134 so that the adjusting wheel is
locked against end wall 142 of cross-feed support tube 130
so as to inhibit rotation of the feed screw.

It may be desirable to provide an extension for threaded
end 206 of feed screw 132. An alternative embodiment of a
locknut that incorporates such an extension is illustrated in
FIG. 6. As shown therein, locknut 302, similar to locknut
204 of FIGS. 2. 4 and 5. may be employed in conjunction
with extension 312 and set screw 318. Extension 312 is
provided with an internally threaded portion 314 that is
adapted to mate, in threaded engagement, with threaded end
206 of feed screw 132. Extension 312 is also provided with
an externally threaded portion 316 that is adapted to mate,
in threaded engagement, with threaded portion 304 of lock-
nut 302. Set screw 318 is provided with an externally
threaded portion 320 that is adapted to mate, in threaded
engagement. with internally threaded portion 314 of exten-
sion 312.
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In use. extension 312 is threaded onto end 206 of feed
screw 132, and set screw 318 is threaded into the extension.
A tool such as a hex driver may be utilized to engage with
end 322 of set screw 318 so as to thread the set screw onto
the extension until it contacts end 206 of the feed screw.
Then locknut 302 may be threaded over the extension. Nut
302 is also provided with ring 308 and wing portions 310,
which permit easy manipulation of the locknut as it is hand
tightened onto extension 312. As the locknut is advanced
onto extension 312 and fastened down thereon. portion 304
(in cooperation with extension 312) bears against the outer
end of adjusting wheel 134 so that the adjusting wheel is
locked against end wall 142 of cross-feed support tube 130
so as to inhibit rotation of the feed screw.

Once the feed screw is locked so that its rotational motion
is inhibited, the drive means may be actuated to rotate the
drive tube. As drive tube 176 is rotated, nut 172 rotates
around feed screw 132, causing it to move axially into or out
of the drive tube (depending on the direction the tool is to be
moved) with respect to nut 172 through the range shown by
the dashed lines representing threaded portion 154. Since
assembly 136 is secured to the frame of the lathe, such axial
motion of the non-rotating feed screw with respect to the
frame will cause cross-feed support tube 130 to slide within
bore 138 of the frame through the range represented by the
dashed lines representing support tube 130 (and guide leg
144). As the cross-feed support tube moves through the
indicated range upon actuation of the transmission assembly.
a tool (not shown) carried on tool assembly mounting stud
126 will move in a radial direction relative to spindle 118 to
machine a workpiece. such as a disc brake rotor (also not
shown) mounted on arbor 122. Once the feed screw. support
tube and tool assembly are moved, through the action of
transmission assembly 136. through the indicated range as
shown in FIG. 2. the motor may be disengaged. locknut 202
(or 302) may be loosened and adjusting wheel 134 may be
utilized to turn the feed screw in the opposite direction to
return it and the support tube and tool assembly to their
original positions. It should be evident that the invention
provides for only half of the rotation of the feed screw (when
the feed screw is returned to its starting position). as
compared with the known cross-feed method and apparatus.
This reduction in rotation of the feed screw will reduce the
wear thereon, especially at bore 162.

This embodiment of the invention incorporates a safety
feature to prevent damage to the cross-feed mechanism. the
tool or the workpiece in the event that the tool binds or drags
during working of the workpiece. In such event, the hand-
tightened locknut will be unable to continue to prevent the
feed screw from rotating. The friction lock between the
locknut, the adjusting wheel and the end wall of the cross-
feed support tube will release or be overcome. and feed
screw 132 and adjusting wheel 134 will rotate. Since feed
screw nut 172 will also be rotating (due to action of the drive
means). the feed screw will stop its axial motion. and this
will stop the advance of the tool with respect to the work-
piece.

Although this description contains many specifics. these
should not be construed as limiting the scope of the inven-
tion but as merely providing illustrations of some of the
presently preferred embodiments thereof. as well as the best
mode contemplated by the inventor of carrying out the
invention. The invention, as described herein. may be
applied to any feed mechanism for advancing a tool with
respect to a workpiece on a lathe. The invention is suscep-
tible to various modifications and adaptations. and the same
are intended to be comprehended within the meaning and
range of equivalents of the appended claims.
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What is claimed is:

1. A method for imparting relative motion between a tool
that is carried by a tool holder and a workpiece on a lathe.
which method comprises:

a) providing a feed screw having a first end and a second
end and having a threaded portion near the first end
thereof;

b) fixing the tool holder with respect to the feed screw. so
that axial motion of the feed screw will be translated to
the tool carried by the tool holder;

c) providing a hollow drive tube that is disposed to rotate
about its long axis. which drive tube has an internal
diameter large enough to accommodate the feed screw;

d) mounting the drive tube at a location that is fixed with
respect to the workpiece;

e) attaching a nut that is threaded to mate with the
threaded portion of the feed screw to one end of the
drive tube;

f) attaching a drive means to the drive tube;

g) locking the second end of the feed screw so as to
temporarily prohibit rotational motion of the feed
screw;

h) mating the nut with the threaded portion of the feed
screw so that at least a portion of the feed screw extends
into the drive tube;

i) rotating the drive tube with the drive means so as to
impart axial motion to the feed screw as the nut rotates
thereabout and to impart relative motion thereby to the
tool that is carried by the tool holder.

2. The method of claim 1, wherein the threaded portion of

the feed screw and the nut are provided with acme threads.

3. The method of claim 1. wherein the drive means
includes a variable speed motor.

4. The method of claim 1. wherein the drive tube has a
first end and a second end, and wherein the nut that is
threaded to mate with the threaded portion of the feed screw
is attached to the first end of the drive tube, and wherein the
drive tube is mounted in a housing and journaled therein by
means of a pair of tapered roller bearings.

5. The method of claim 4. wherein the drive means
includes a pulley that is mounted onto the second end of the
drive tube.

6. The method of claim 5. wherein the pulley is pushed
onto the second end of the drive tube in order to set the
tension of the drive tube with respect to the bearings.

7. The method of claim 1, wherein the second end of the
feed screw is locked to temporarily prohibit rotation thereof
by a friction lock.

8. The method of claim 7, wherein the friction lock is
adapted to release so as to permit rotational motion of the
feed screw if the tool binds on the workpiece. thereby to
preclude axial motion of the feed screw with respect to the
nut.

9. In a process for working a workpiece on a lathe to
produce a smooth surface thereon, wherein a feed screw,
which is adapted for motion with respect to the workpiece.
is utilized to move a cutting tool carried by a tool carrier
across the surface of the workpiece. and wherein the feed
screw has a first end and a second end and a threaded portion
near the first end thereof and a tool carrier that is fixed with
respect to the second end thereof, the improvement which
comprises:

a) providing a hollow drive tube that is disposed to rotate

about its long axis, which drive tube has an internal
diameter large enough to accommodate the feed screw;
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b) mounting the drive tube at a location that is fixed with
respect to the workpiece;

¢) attaching a nut that is threaded to mate with the
threaded portion of the feed screw to one end of the
drive tube;

d) attaching a drive means to the drive tube;

e) locking the second end of the feed screw so as to
temporarily prohibit rotational motion thereof;

f) mating the nut with the threaded portion of the feed
screw so that at least a portion of the first end thereof
extends into the drive tube;

g) rotating the drive tube with the drive means so as to
impart axial motion to the feed screw as the nut rotates
thereabout and to impart relative motion thereby to the
tool that is carried by the tool holder.

10. The improved process of claim 9. wherein the
threaded portion of the feed screw and the nut are provided
with acme threads.

11. The improved process of claim 9. wherein the drive
means includes a variable speed motor.

12. The improved process of claim 9. wherein the drive
tube has a first end and a second end. and wherein the nut
that is threaded to mate with the threaded portion of the feed
screw is attached to the first end of the drive tube. and
wherein the drive tube is mounted in a housing and journaled
therein by means of a pair of tapered roller bearings.

13. The improved process of claim 12, wherein the drive
means includes a pulley that is mounted onto the second end
of the drive tube.

14. The improved process of claim 13. wherein the pulley
is pushed onto the second end of the drive tube in order to
set the tension of the drive tube with respect to the bearings.

15. The improved process of claim 9. wherein the second
end of the feed screw is locked to preclude rotational motion
thereof by a friction lock.

16. The improved process of claim 1S. wherein the
friction lock is adapted to release if the tool binds on the
workpiece, so as to permit rotational motion of the feed
screw and thereby preclude axial motion of the feed screw
with respect to the nut.

17. An improved cross-feed mechanism for a lathe. which
mechanism includes a feed screw having a first end and a
second end and having a threaded portion near the first end
thereof and a tool carrier that is fixed with respect to the
second end thereof and an adjusting wheel at the second end
thereof, which feed screw is adapted for motion with respect
to a workpiece that is to be worked on the lathe by a tool
carried by the tool carrier. wherein the improvement com-
prises:

a) a hollow drive tube that is disposed to rotate about its
long axis. which drive tube has an internal diameter
large enough to accommodate the feed screw. and
which drive tube is mounted at a location that is fixed
with respect to the workpiece;

b) a nut that is threaded to mate with the threaded portion
of the feed screw and which is attached to one end of
the drive tube, and wherein at least a portion of the feed
screw extends into the drive tube;

¢) a drive means that is attached to the drive tube;

d) locking means at the second end of the feed screw for
locking the feed screw to temporarily prohibit rota-
tional motion thereof;

whereby the second end of the feed screw may be locked
s0 as to temporarily prohibit rotational motion thereof.
and whereby the nut may be mated with the threaded
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portion of the feed screw, and whereby the drive tube
may be rotated with the drive means so as to impart
axial motion to the feed screw as the nut rotates
thereabout and to impart relative motion thereby to the
tool that is carried by the tool holder.

18. The improved cross-feed mechanism of claim 17.
wherein the threaded portion of the feed screw and nut are
provided with acme threads.

19. The improved cross-feed mechanism of claim 17,
wherein the drive means includes a variable speed motor.

20. The improved cross-feed mechanism of claim 17.
wherein the drive tube has a first end and a second end. and
wherein the nut that is threaded to mate with the threaded
portion of the feed screw is attached to the first end of the
drive tube. and wherein the drive tube is mounted in a
housing and journaled therein by means of a pair of tapered
roller bearings.
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21. The improved cross-feed mechanism of claim 20.
wherein the drive means includes a pulley that is mounted
onto the second end of the drive tube.

22. The improved cross-feed mechanism of claim 21,
wherein the pulley is pushed onto the second end of the drive
tube in order to set the tension of the drive tube with respect
to the bearings.

23. The improved cross-feed mechanism of claim 17.
wherein a friction lock is utilized to lock with the adjusting
wheel on the second end of the feed screw so as to
temporarily prohibit rotational motion of the feed screw.

24. The improved cross-feed mechanism of claim 23.
wherein the friction lock is adapted to release so as to permit
rotational motion of the feed screw if the tool binds on the
workpiece, so that axial motion of the feed screw with
respect to the nut will be precluded.
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BRAKE LATHE,

Spindle Travel 9.875"(251mm) Spindle Speed 70, 88,118 RPM
Rotor Diameter 7' -18"(180mm - 457mm) | Rotor Thickness 4" (102mm)
Drum Diameter 6"- 28"(152mm - 711mm) Drum Depth 9.875"(251mm)
Motor 110V/220V/380V,50/60Hz Shipping Weight 400KG
Dimension 1100mmX1070mmX1140mm

SHEN YANG 245 FACTORY
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o The lathe uses precision electric DC servo motors designed to meet the demanding requirement
of industrial motion control

o The “Change Adapter” system eliminates the need for conventional bell clamps and cones
and features built-in springs ensure you don’t lose them

1 The precision twin cutter tools and a quick drum to rotor changeover to help increase your
service capability

o Infinitely variable spindle and cross feed speed settings allow for quick rough and precision
finish cuts

11 A convenient top storage tray means you can easy to take your favorite adapters and tools.

) Separate motors on the drum and rotor feed help maximize the main motor's efficiency

o The variety of adapters lets you machine all standard and composite rotors for foreign and
domestic cars and light trucks

-1 Positive rake cutter tip angle provides for a one pass finish virtually every time, allowing you
to complete your work fast

Optional ads

1# (26 PCS) Adapter Kit For 1/2Ton M?.ﬁ &
2# (28 PCS) Adapter Kit For 3/4 Ton o b
3% (23 PCS) Adapter Kit For 1 Ton @JTJ(O.. . m @ ‘

&&ﬁﬁ. ‘ Pty ‘..

a:r._. aol. ' B &
3
NO Description - Qty 1# W M

1 Double Taper Cone 1.34"X1.66"(34mmX42mm) 1 J i J
> Double Taper Cone 1.36"X1.69" (35mmX43mm) 1 v o o
3 Double Taper Cone 1.72"X2.06" (44mmX52mm) 1 W o N
4 Double Taper Cone 2.06"X2.44" (52mmX62mm) 1 Ve N J
5 Double Taper Cone 2.45"X2.81" (62mmX71mm) 1 " o J
6 Spacer (5mm,10mm,20mm,25.4mm,50.8mm,50.8mm) 6 A i v
7 Open End Wrench 27mm-30mm 1 N il N
8 Special Wrench 1 i A J
9 Spring 1 o & N
10 Silencing Belt For Rotor And Drum 2 N J N
i) Double Taper Cone 2.84"X3.19" (72mmX8 1 mm) 1 o o
12 Double Taper Cone 3.19"X3.54" (8 1mmX90mm) 1 i N
13 Chuck Adapter Set (5 PCS) 1 v
14 Clamp 4.57" (116mm) 2 of

15 Clamp 3, 7" (941mm) 2 i

16 Clamp 5.75" (146mm) 2 J

17 Taper Cone 2.91"X3.56" (74mmX90mm) 1 N

18 Taper Cone 3.38"X4.05"(85.8mmX103mm) 1 af

19 Taper Cone 1.62"X 2.37" (41mmX60mm) 1 N

20 Taper Cone 1.96" X 3.43"(50mmX87mm) | J

21 Hubless And Composite Rotor Adapter Set (10 PCS) 1 J
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