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(57) ABSTRACT

An apparatus and methods are disclosed for retrofitting a
manual benchtop milling machine utilizing servo controls
and/or stepper motors. The present disclosure provides a
retrofit kit for the modification of a milling machine by
incorporating ball screws and ball nuts without removing or
replacing the original acme nuts, which inherently have been
properly configured and aligned to the machine on which
they were originally installed. The retrofit kit of the present
disclosure allows for the modification using the alignment of
the original acme nuts in their proper location and alignment
obviating the need for custom machining or alignment.
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UNIVERSAL RETROFIT KIT APPARATUS
AND METHODS THEREOF

PRIORITY STATEMENT

[0001] This application claims the benefit of U.S. Pat. No.
9,339,895, issued on May 17, 2016 and U.S. Provisional
Patent Application No. 61/660,362, filed on Jun. 15, 2012.

FIELD OF THE INVENTION

[0002] The present disclosure relates to a retrofit kit, and
in particular, the present disclosure relates to a retrofit kit for
a benchtop milling machine utilizing servo or stepper con-
trols. The present disclosure provides for a retrofit kit that
allows for the modification of a milling machine and adding
ball screws and ball nuts without replacing the original acme
nuts, which inherently have been properly configured and
aligned to the machine they were originally installed on. If
the ball nut completely replaced the original acme nut, then
custom machining and difficult alignment would be neces-
sary. The retrofit kit of the present disclosure uses the
alignment of the original acme nuts and there is no need for
custom machining or alignment.

BACKGROUND OF THE INVENTION

[0003] Milling machines have been around for a long
time, and are used to machine solid materials such as wood
or metal. Milling machines can perform numerous opera-
tions, from simple cutting, such as slot and keyway cutting,
planing or drilling, to more complex functions, such as
contouring and die sinking. Quite often, fluid is sprayed or
pumped to the material being cut to cool and lubricate the
cutting device and to wash away the material being cut
away. Milling machines range in size from small, bench-
mounted devices to room-sized machines.

[0004] Milling machines may be operated manually,
mechanically automated, or digitally automated using com-
puter numeric control. As such, depending on the type of
operation, the movement of the material and the cutter can
be precisely controlled to less than 0.001 in (0.025 mm).
[0005] Milling machines are often classed in two basic
types, horizontal and vertical, referring to the orientation of
the main shaft of the machine. Whereas a drill press holds
the material to be cut or drilled stationary in relation to the
drill, milling machines may move the material in relation to
the cutting device. Thus, the cutting device can cut the
material from its side as well as the tip.

[0006] For vertical milling machines, the shaft or axis is
vertically oriented and the cutter is held in the spindle and
rotates on its axis. The spindle can generally be extended or
the table can be moved, obtaining the same result. Generally,
the vertical milling machines can be a bed mill or a turret
mill. The turret mill has a stationary spindle and the table can
be moved perpendicular and parallel during the milling or
cutting. The bed mill, on the other hand, only provides for
a perpendicular movement in relation to the spindle, while
the spindle moves parallel to its own axis.

[0007] A mill-drill is another milling machine, which is
usually smaller in size. The mill-drill is similar to a small
drill press but equipped with an X-Y table.

[0008] A horizontal mill has a similar x-y table, but the
cutters are mounted horizontally across the table. Horizontal
mills can also include a built-in rotary table that allows
milling at various angles. While the tools available to a
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vertical mill may be used in a horizontal mill, horizontal
mills can also use arbor-mounted cutters, such as side and
face mills. These cutters have a cross section similar to a
circular saw, but are generally wider and smaller in diameter.
Since the cutters have good support from the arbor and a
larger cross-sectional area, heavier cuts can be taken speed-
ing up the removal of material.

[0009] Further, in order to automatically control a milling
machine (as opposed to manual control), a milling machine
can be connected to and controlled by a Computer Numeric
Control or CNC system. The CNC system provides for
precise and/or repetitive control of the machine. Most CNC
milling machines are computer controlled vertical mills with
the ability to move the spindle vertically along the Z-axis.
This extra degree of freedom permits their use in die sinking,
engraving applications, milling sculptures, etc. Milling pre-
cision can also be improved when CNC is combined with
certain cutting tools, such as conical or ball nose cutters.
[0010] A retrofit kit can be used to convert a manual
milling machine to an automatic milling machine, however
one drawback occurs when the original acme nut is removed
in order to replace with ball screws and nuts. The original
acme nuts are preconfigured and aligned by the manufac-
turer for each specific machine. A complete ball nut replace-
ment would need to have the same configuration and align-
ment which would require custom machining and tedious
alignment for each machine.

[0011] As such, there currently exists a need for a retrofit
kit that can simply and quickly retrofit a milling or drilling
machine into a CNC milling machine that can be computer
controlled for more precise milling and drilling operations,
without removing the original acme nut.

SUMMARY OF THE INVENTION

[0012] The present disclosure is a universal retrofit kit that
allows the modification of a milling machine to a CNC
milling machine that can be driven through a computer
based control system, such as that sold by FlashCut CNC,
Inc. for Windows® 7 and 8, Vista, and/or XP among other
operating systems, using intuitive controls and real time
graphics. Once the retrofit kit is installed on a milling
machine, such as for example the G1006 2 HP Mill/Drill
manufactured and sold by Grizzly Industrial, Inc., the modi-
fied milling machine retrofit kit will allow for the computer
controlled production of parts and prototypes quickly and
accurately. Other types of milling machine that can be
modified include those from manufacturers such as MSC,
Busy Bee, Enco, Rong Fu and Jet.

[0013] An object of the present disclosure is to provide a
universal retrofit or modification kit which provides for the
modification of a milling machine to a CNC milling
machine.

[0014] Another object of the present disclosure is to
provide a retrofit kit that allows for a modification to a
milling machine using ball screws and nuts, and replacing
the original acme screws without replacing the original acme
nuts, which inherently have been properly configured and
aligned to the machine they were originally installed on. If
the ball nut completely replaced the original acme nut, then
custom machining and difficult alignment would be neces-
sary. The original acme nut, which is maintained, is used as
a reference location for securing the new ball screw and nut.
The retrofit kit of the present disclosure thus allows for the
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modification of the machine with the original acme nut
remaining in its proper location and using the original
alignment.

[0015] Other objects and advantages of the present dis-
closure will become apparent to one having ordinary skill in
the art after reading the specification in light of the drawing
figures, however, the spirit and scope of the present disclo-
sure should not be limited to the description of the embodi-
ments contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The preferred embodiments of the disclosure will
be described in conjunction with the appended drawings
provided to illustrate and not to the limit the disclosure,
where like designations denote like elements, and in which:
[0017] FIG. 1 illustrates a milling machine prior to being
modified in accordance to the present disclosure;

[0018] FIG. 2 illustrates a milling machine subsequent to
being modified in accordance to the present disclosure;
[0019] FIG. 3 shows some of the parts of a retrofit kit for
the milling machine in accordance with the present disclo-
sure;

[0020] FIG. 4 shows some of the parts of a retrofit kit with
ball screws for the milling machine in accordance with the
present disclosure;

[0021] FIGS. 5 through 23B illustrate the instructions and
operation for the milling machine retrofit in accordance with
the present disclosure; and

[0022] FIG. 24 illustrates the dimensions of the X axis
acme to ball nut adapter for the milling machine retrofit kit
in accordance with the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0023] The present disclosure is a universal retrofit kit 10
that allows for the modification of a milling machine into a
CNC milling machine that can be driven through a computer
based control system using intuitive controls and real time
graphics. Once converted, the CNC milling machine will be
computer controlled and provide for more precision work
along with easily performing repetitive steps without fail.
[0024] There are a number of different types of milling
machines that can be modified, including for example, one
or more of the milling machines manufactured by Grizzly,
such as model numbers G1006 2 HP Mill/Drill, G3358 Mill
Drill, G0519 Mill/Drill/Tapping Machine, G0705, and
(3358 Mill Drill among others. Other manufacturers and
machines include the Enco W/105-1117 10" 1 HP Square
Column Geared HD Mill Drill, the Rong Fu RF31 1.5 HP
Mill Drill, and Rong Fu RF 45 21" 1HP 220V gear head
Mill/Drill (along with any Rong Fu clones); and the Jet
IMD-18, R-8 Taper, 2HP and JMD-15, R-8 Taper, 1HP.
Almost all types and models can be retrofitted or modified
as generally described herein. The disclosure herein pertains
to other sized mills such as a large Bridgeport milling
machine or a small X3 mini-mill, among others. It also
pertains to lathes and other machines where traditional lead
screws are being replaced by ball screws.

[0025] Once a retrofit kit is installed on the machine, the
retrofitted or modified milling machine allows for the
quicker production of precise parts and prototypes. As
described herein, and for demonstration purposes only, the
Grizzly G1006 2 HP Mill/Drill (shown in FIG. 1 prior to
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modification and in FIG. 2 after modification) is used as an
example milling machine that can be retrofitted or modified
in accordance with the present disclosure.

[0026] The detailed instructions and steps for the preferred
embodiment for modifying a milling or drilling machine are
set forth below. As understood by one having ordinary skill
in the art, there are a number of different kits that can be
incorporated into the milling machine described herein (or in
other machines), and still fall within the scope of the present
disclosure. FIGS. 3 and 4 show the parts of two exemplary
retrofit kits 10 described herein and, in conjunction with the
described steps for the modification, can be used to convert
a manual milling machine to an automatic CNC milling
machine. Other retrofit kits can be used to retrofit a milling
or drilling machine that use some or all of these parts (or
other parts) and still fall within the scope of the present
disclosure.

[0027] The retrofit kit 10 contains one each of an X, Y, and
Z axis unibody aluminum bracket 12, 14, 16, which house
and support the stepper motors; along with a 20 tooth pulley
with a 0.595 bore 18. The X and Y axes brackets 12, 14 are
approximately 11.7 inches long, two inches wide and four
inches high. The Z axis bracket has the same width and
height and is approximately eight inches long. The kit
contains three belts, two 170 XL 20 and one 120 XL 22; four
steel shim washers with a 0.125" thickness, an inner diam-
eter of 1¥42", and an outer diameter of 136" 24; three 20 tooth
flanged pulleys 142" bore 26; six 2x4 end caps 28, with 1
endcap containing a special cutout for top of z axis; twelve
round plugs 30.

[0028] The retrofit kit 10 also contains twelve black oxide
socket head cap screws 12-24 thread, 114" long 32; twelve
serrated-flange hex locknuts 34; two M5x25 mm (or 10-24x
1") socket head cap screws 36; two #10 steel washers 38;
four M8x35 mm (or ¥16-18x1%4") thread black oxide socket
head cap screws 40, two 40 tooth large bore pulleys 42; three
stepper or servo control motors 44.

[0029] To show that retrofit kits 10 can be developed using
different parts, FIG. 4 shows the contents of a retrofit kit 10,
which contains some of the similar parts and some addi-
tional parts as described above, including one each of an X,
Y, and Z axis unibody aluminum bracket 12, 14, 16; a 20
tooth pulley 18; three belts (two 170 XL 20 and one 120
XL.22); four steel shim washers 24; three 20 tooth flanged
pulleys 26; six end caps 28; twelve round plugs 30; twelve
black oxide socket head cap screws 32; twelve serrated-
flange hex locknuts 34; two MS5x25 mm (or 10-24x1")
socket head cap screws 36; two #10 steel washers 38 (see
FIG. 3); four M8x35 mm (or ¥16-18x1-14") thread black
oxide socket head cap screws 40; four aluminum standoffs
46; two 14" bore hand wheels (not shown); two %2" bore 40
tooth pulleys 48; two ball screws with ball-nuts attached (do
not remove ball-nuts) 50X, 50Y; two ball nut holders (one
right hand thread 52R and one left hand thread 52L.); two
ball screw shaft extensions 54; two 34 flexloc nuts 56; four
zinc-plated steel fiat washers with a 30 mm outer diameter,
with a 17 min inner diameter, and a thickness of 2.7-3.3 mm
58; and three stepper or servo control motors 44.

[0030] Further, additional parts for the stepper control
system (not shown) may include a 3-axis, 8 amp/axis stepper
motor driver box; along with software and manuals, such as
those provided by FlashCut CNC.

[0031] Additional parts for the servo control system (not
shown) may include a 3-axis, 8 amp continuous, 12 amp
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peak servo driver box; along with software and manuals,
such as those provided by FlashCut CNC.

[0032] The installation instructions for converting or ret-
rofitting a milling or drilling machine are detailed below
with reference to the figures. The instructions apply to both
sets of parts for the retrofit kits 10 (FIGS. 3 and 4), however
where applicable, the different kits 10 will be referred to
separately.

[0033] Many of the steps described below are understood
by one having ordinary skill in the art. First, attach the 20
toothed flanged pulleys 26 to all of the motors 44 via
setscrews using a %52 Allen wrench. Typically, it is best to
start with the end of the pulley 26 flush with the end of the
shaft. As a warning, do not tighten the setscrew into the
keyway, otherwise, the adjustment or removal of the pulley
might become impossible or extremely difficult.

[0034] Next, attach the motors 44 to the brackets 12, 14,
16 with the 12-24 by 1'4" socket head cap screws 32 and
matching flange nuts 34 using a %42" Allen wrench and a 716"
socket wrench. Do not tighten the motors 44, they will need
to slide in the mounting slots when the belt 20, 22 is
tightened in a later step. Also notice the motor cables, install
the motors 44 such that the cables are kept out of the way.
[0035] Slip the appropriate belt 20, 22 over the pulley 26
on the inside of bracket 12, 14, 16. The X and Y axes use the
170 XL belts 20 and the Z axis uses the 120 XL belt 22. Then
place the top plastic end cap 28 with the corners notched on
the 7 axis bracket leaving the bottom open. Do not install the
end caps 28 on the X and Y axes at this time. Install the four
plastic plugs 30 on the X, Y and Z brackets.

[0036] Next, for the 7 axis, remove the hand wheel,
remove the top right screw from the Z axis indicator bezel,
remove the graduated dial from the Z axis located right
behind the hand wheel, and remove the two screws from the
metalized cap, leaving the cap in place. Then take the Z axis
bracket 16, with motor 44 attached, and slip the bracket 16
onto the shaft, making sure the belt 22 goes around the shaft.
Proceed by attaching the bracket 16 to the axis via two
10-24x1" socket head cap screws 36 and utilizing two #10
steel washers 38. Next, slip the 0.595 bore 20 tooth pulley
18 onto the z axis shaft and tighten the set screw of the
pulley onto the shaft via the bottom of the bracket 16,
making sure the belt 22 is straight and aligned between both
pulleys before tightening. Make sure the motor 44 can slide
up and down and push the motor 44 up to tighten the belt 22.
Tighten the four screws 32 holding the motor 44 to the
bracket 16 with only an Allen wrench, due to the self-
locking flange nuts. Then check belt tension and repeat these
steps if the belt is not tight. There should be no slack in the
belt 22, it should be firm with a slight spring. Replace the
hand wheel and install on the shaft by tightening the set
screw. Spin the shaft to make sure the quill moves freely up
and down with proper alignment so the belt 22 is completely
on the pulley 18. Adjust the position of the pulley 18 if it is
not aligned properly. Finally, place an end cap 28 on the
bottom of bracket 16.

[0037] For the X and Y axes of the acme kit, hammer out
the spring-pins using a punch on both the X and Y axes,
making sure to hammer from the small tapered end out. The
spring pin is in the hand wheel coupling and has a graduated
dial attached. Note the orientation of the spring-pin hole on
the shaft to the coupling. Remove the hand wheel coupling
from the shaft and remove the graduated dial. Attach the
large bore 40 tooth pulleys 42 to the hand wheel coupling via
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the set screws. This pulley 42 replaces the graduated dial that
was removed above. Make sure that the pulley 42 is pushed
against the hand wheel coupling as far as possible.

[0038] Next, remove the two screws that attach the bear-
ing blocks to the machine (blocks that support the end of the
shaft). Now, as shown in FIGS. 5 and 6, attach the bracket
12 with the M8x35 mm or %16-18x1%2" screws 40 and steel
shim washers 24, placing a washer on the front side of the
aluminum bracket 12. These screws 40 will replace the
screws removed in the previous step. Note how the brackets
12 are oriented in FIGS. 5 and 6, where the oval holes on the
front of the bracket 14 on the Y axis point down (FIG. 5),
and on the X axis, point up (FIG. 6). Make sure the belt 20
is around the lead screw shaft before installing the screws
40.

[0039] Slip the 40 tooth pulley assembly and belt 20 onto
the lead screw going through the large hole in the front of the
bracket 12, 14, making sure that the belt 20 is not pinched
between any surfaces before proceeding. Next, locate the
large spring-pin hole on the coupling and align it with the
shaft to point vertically, being careful to make sure the
orientation is correct, as an incorrect orientation may make
removing the coupling difficult or impossible. Then, look
through the spring pin hole to ensure alignment. The lead
screw shaft might need to be spun in order to align the holes
and to ensure that it is all the way out of the bearing block.
Hammer the spring pin back into place, which should occur
with relative ease. If it is taking more effort to hammer the
pin in than hammering it out, the holes are probably not
aligned.

[0040] As shown in FIG. 7, tighten the belt 20 and tighten
the four motor screws. Replace the hand wheels that origi-
nally came with the machine. Spin the shaft to make sure the
axes move freely with proper alignment so the belt 20 is
completely on the pulley 42 as shown in FIG. 7. Adjust
position of pulley 42 if not aligned properly. Finally, place
the end caps 28 on the ends of the two brackets 12, 14.

[0041] The next steps or instructions for the retrofit kit,
and in particular, for the ball screw kit X and Y are detailed
below with reference to the figures.

[0042] First, and as similarly described above and as
shown in FIGS. 8 and 9, hammer out the spring-pins using
a punch on both the X and Y axes (FIG. 8), making sure to
hammer from the small tapered end out. The spring pin is in
the hand wheel coupling and has a graduated dial attached.
Note the orientation of spring-pin hole on the shaft to the
coupling. Remove the hand wheel coupling and graduated
dial from the shaft. Remove the two screws that attach the
X and Y bearing blocks to the machine (FIG. 9). These are
the blocks that support the end of the shaft. Remove both
bearing blocks.

[0043] As shown in FIGS. 10 through 13, remove the X
axis gib (FIG. 10), and slide the X axis table off or over to
gain access to the acme nut (FIG. 11). The X axis table is
very heavy and it may take two people to move it. One
aspect of the present disclosure is that the table does not
have to be removed completely, only moved over, to con-
tinue with the retrofit of the milling machine.

[0044] Next, remove the X axis lead screw by unscrewing
it from the acme nut. Thread the X axis ball nut adapter 52R
(with the right hand threads) on the acme nut, the longer ball
nut adapter 52R, with the right handed thread, is used for the
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X axis (FIG. 12). Tighten using a wrench. Then tighten the
set screw on the acme nut to lock in the ball nut adapter
(FIG. 13).

[0045] As shown in FIG. 14, thread the X axis ball screw
and ball nut assembly 50X onto the left side of the X axis
ball nut adapter 52R and firmly tighten using a wrench.
When handling the ball screw, be careful not to unscrew the
ball nut all the way off of the ball screw, otherwise the ball
bearings will fall out.

[0046] As shown in FIGS. 15 through 17, slide the table
saddle assembly to the front edge of the machine, away from
spindle column. Remove the rubber chip guard from the rear
of the saddle by removing the two screws, and remove the
Y axis acme screw (FIG. 16). Remove the Y axis acme nut
by removing the screw from the top of the saddle (FIG. 17).
[0047] Next, as shown in FIGS. 18, tightly connect the Y
axis ball nut 50Y, left-handed thread ball nut adapter 52L
and acme nut to each other using two wrenches as was done
with the X axis assembly. Tighten the set screw, which will
securely keep the ball nut adapter 521 from loosening.
Carefully place the assembly through the base and out of the
front hole of the machine.

[0048] Then, using the screw from the top of the saddle, as
shown in FIG. 19, screw the acme nut back into place,
making sure the lead screw is well centered in the front hole,
and tighten firmly.

[0049] As shownin FIGS. 20 and 21, slide the X axis table
back into place (or place back on the machine if it was
removed) (FIG. 20) and move both the X and Y axes to a
location where the ends of the ball screws 50X and 50Y are
accessible and sticking out at least 2". Replace and adjust the
gib so the table slides freely with no play (FIG. 21).
[0050] Next, as shown in FIG. 22, using two wrenches,
assemble the X and Y axes bearing block assemblies using
the ball screw extension shafts 54, two zinc plated steel flat
washers 58, and the 34" flex-lock nut 56. Since this is a
bearing assembly, there should be no play; it should be snug,
but the shaft should be free to rotate. Do not over tighten.
Next, screw in the two set screws so that they protrude into
the inner diameter of the ball screw extension shaft 54 by
about Yie".

[0051] Then, using the set screws as temporary threads,
carefully screw the ball screws 50X and 50Y into the ball
screw extension shafts 54 until the ball screws 50X and 50Y
bottom out. Tighten the set screws extra firm and inspect to
make sure there is no play in the joint. The assembly should
be snug without linear play in the bearing block. If the
assembly is too tight it will be very difficult to spin the shaft
and may result in bearing damage. Some resistance is
acceptable, however; if it is too loose there will be backlash
or play in the block, resulting in poor cutting performance.
Thread lock may be used to ensure a positive connection.
[0052] While holding the bearing block in the correct
orientation, carefully turn the ball screw extension shafts 54
until the bearing block is in contact with the casting or table.
Temporarily secure using the original screws that came with
the machine. If the bearing block does not line up with the
screw, loosen the acme nut via screw on the top of the
saddle, adjust the position of the bearing block and tighten
the screw again.

[0053] Asshown in FIGS. 23A and 23B, attach the bracket
with M8x50 mm or %16-18x2%2" screws 40 which will
replace the original screws in the bearing block. Start by
placing a steel shim washer 24 on a screw 40 and feeding the
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screw through the bracket 12 mounting hole. Then, slide the
aluminum standoff 46 onto the screw 40 on the other side of
the bracket 12 (FIG. 23A). Next, loosely tighten the screw
40 through the bearing block into the machine. Repeat for
the other mounting screw 40. Finally, tighten the entire
assembly into place (FIG. 23B). Note how the bracket 12 is
oriented; the motor 44 is on the left of the front Y bracket 14
and on the right of the X table bracket 12.

[0054] Next, slip the 40 tooth pulley 48 and belt 20 onto
the lead screw through the large hole in the front of the
brackets 12, 14. Make sure the belt 20 is not pinched
between any surfaces before proceeding. The belt 20 should
be completely on the toothed pulley 48. Tighten the set
screw against the flat on the ball screw extension shaft 54.
[0055] Next, tighten the belt 20 and tighten the four motor
screws 32. Place one of the axis handles with the 2" bore
on the ball screw extension shaft 54 and tighten the set screw
to the flat of the shaft. Rotate the shaft to make sure the axis
moves freely with proper alignment so the belt 20 is com-
pletely on the pulley 48. Adjust the position of the 40 tooth
pulley 48 or the motor pulley 26 if not aligned properly.
Install end caps 28 on both ends of the brackets 12, 14, and
replace the rubber chip guard on the back of the saddle.
[0056] Installation of the X axis bearing block assembly
and motor housing is the same as that of the Y axis bearing
block and the same instructions can be used to install the X
axis assembly. Once the X and Y axes assemblies have been
completed, the retrofit is complete.

[0057] After installation of the retrofit kits 10, the modi-
fied milling machine can be connected to a controller and the
software can be installed and/or set up. As an example, the
FlashCut CNC Hardware Manuals for the Pro-Series Servo
or Stepper provides connecting instructions, the contents of
which can be found at www.flashcutcnc.com, which is
incorporated by reference herein.

[0058] FIG. 24 illustrates an exemplary X axis acme to
ball nut adapter 52R for the milling machine retrofit kit 10
as described herein. Of course, other size ball nut adapters
52R can be used. The dimensions of the exemplary adapter
52R are 1.25"x2", with a right hand acme thread of major
diameter 0.910" and minor diameter 0.810" and a 0.100"
pitch. The dimensions of the left hand acme thread adapter
52L are similar except for a length of 1.5", and are for the
Grizzly product referred to herein. These dimensions can be
modified to fit any milling or turning machine, or any other
machine that incorporates lead screws of varying pitch,
thread geometry, and diameter, while still falling within the
scope of the present disclosure.

[0059] While the disclosure is susceptible to various modi-
fications and alternative forms, specific exemplary embodi-
ments thereof have been shown by way of example in the
drawings and have herein been described in detail. It should
be understood, however, that there is no intent to limit the
disclosure to the particular embodiments disclosed, but on
the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the scope of the
disclosure as defined by the appended claims.

What is claimed is:

1. A system for modifying a manual or automatic machine
which incorporates one or more acme screws to a manual or
automatic machine which incorporates one or more ball
screws, in which a retrofit kit provides for the modification
without replacing the original acme nut(s) from the machine,
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thereby eliminating the need to produce a special ball nut
that ensures proper alignment.

2. The system for modifying a machine in claim 1, in
which an adapter is placed on a ball nut which is placed onto
the original acme nut without replacing the acme nut from
the machine.

3. A method for providing a retrofit kit for modifying a
machine in which the retrofit kit provides for adding a ball
screw/nut assembly without replacing the original acme nut
from the machine, thereby reducing the chance of the ball
nut becoming misaligned.

4. The method of claim 3, in which a set screw is tightened
on the acme nut to lock in the ball nut adapter in place.
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