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Applicant or Patentee:  Kurt WITHAM etal. |

Serial or Patent No.: ]

Filed or [ssued: |

Tide:  SLIDE APPARATUS FOR MACHINE TOOLS

I hereby declare that [ am

Q the owner of the cmall business conchm identified below:
» an official of the small business con I empowered 1o act on behalf of the concemn identified below:
NAME OF SMALL BUSINESS CONCERN ! Automated Industrial Motion, Inc.

ADDRESS OF SMALL BUSINESS CONCERN : [818 East Sherman Boulevard
! Muskegon, Michigan 49444

L hareby declaro that the above identified amall business concem qualifies as a small buniness concern as dcfmed m 13 CFR
12].12, and reproduced in 37 CFR 1.9(d), for purposes of paying reduced fees to the United States Patent and Trademark Office,
in thar the numbcr of cmployess of the concern, including thosc of its affiliates. does nor exceed 500 persons. For purposes of this
starement, (1) the number of employces of the business concern is the average over the previous fiscal year of the coneern of the
persons employed on a full-time, part-tims of temporary basis durmg cach of the pay periods of the fiscal year, and (2) concerns are
stfiliates of each other when either, directly or wdwecily, one concern controls of has the power to control the other, or a third party
o parties contrals or has the powey to control bo!bl'

1 hereby deciare that rights under contract orl&w have been conveyed to and remain with the smal] buniness concem identified
above with regard to the invention described in:

B the specification filed herewith wirh utie as h‘s[md above,
Q  the application identified above. !
Q  the paren: idenrified above. ;

!

[f the rights held by the above identified smé.ll business concern are not exclusive, cach individual, concern or organization
hxving rights in the invention mus file separge verified statornents avarming to their status as srall entities and that no rights to the
invention are held by any person, other than the iaventor, who would not qualify s an independent inventor under 37 CFR | Ne)
if that person made the invention, or by any concern which would not qualify as a smail busmess concem under 37 CFR 1.9(d) or

anonprofit organization under 37 CFR 1.9(c). |

Each person, concem or organinarion hxvmg any nghts in the invention is listed below:
@ no such person, concem or organization exists.
Q  each such person, cancerm or organuzation s listed below:
|

1

Separate verified statemnents arc required frlam ¢ach named person, concern or organi7ation having rights 1o the invention
svarrmg to thewr status as smasll eatues. (37 CFR ];.27)

I acknowledge the duty to file, in this spplication or pasent, nonfication of any change in status resulting in loss of eatidement
to somall entity STANUS PrioT 10 paying, or at the Ume of paying, the earliest of the issue fee or any mamntenance fee due after the date
on which status as 2 small enaity s no langer appropriate. (37 CFR 1.28(b)).

[ hereby declare that all sratements made herein of my own knowiedge are true and that all satements made on informarion
and belief ara believed to be Tue; and further that these statements were mads with the knowiedge that wiilful false stements and
the like so made wre pumshable by fine of imprisonsient, or both, under section 1001 of Title 18 of the United Smtes Codc, and that
such willful false statements may jecpardize the validity of the applicatian, any patent issuing thereon, ar any patent to which this
verified staternent is dirccted. i

NAME OF PERSON SIGNING | Kurt Witham

H
TITLE OF PERSON IF OTHER THAN OWNER ! &gs‘msn‘r Z QN ER.
1]

ADDRESS OF PERSON SIGNING X 13818 Exst Sherman Bonlevard, Muskegon, Michigan 49444

SIGNATURE W %& ; DATE {00

TSR0 (10°52)
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History of AIM Coated Square Gib Slides

Slides first employed on AIM CNC Spring Coilers in 1991. Today the slides are
used on six different models of AIM Coilers.

Replacement slides for mechanical spring coilers introduced to the public in
October 1994.

Coated square gib slides used on a variety of custom wire forming equipment
since 1991.

DuraBond Slides introduced to public on July 9, 1999.

Product Description

AIM square gib slides are an alternative to the original bronze dovetail slides on
Torin mechanical spring coilers. Our square gib design incorporates a Rulon
coated surface, which provides high load capacity, is resistant to contaminants
and can be run without lubrication. Mating surfaces are fabricated from hardened
and ground A2 tool steel. The maintenance free slides are extremely durable and
provide high accuracy.

Changes in 2000

Using Thompson Rod material for tool post rather than drill rod or tool steel
. Hardening A2 slide to 58-62 Rc rather than 48-52 Rc.

b Revised CNC machining process to minimize setups.

Converted to HRS material from gauge stock on gibs and bottom plates
Engraving DuraBond Logo on face of slide

Future changes
Considering a change from 0.040” Rulon to 0.031” which will provide higher

rigidity.

l

1818 E. Sherman Blvd. « Muskegon, Michigan 49444 - Telephone (231) 739-5525 » Fax (231} 733-4981 « www.aimcoil.com
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The Maintenance -Free Advantage

from Automated Industrial Motion %

AIM square gib replacement slides for
mechanical coilers eliminate the need
for constant lubrication that ball slides
and bronze gibs require. The square
gib features an innovative surface pro-
viding both strength and resistance to
foreign particles. AIM square gib re-
placement slides contain no rolling elements; therefore,
they are ideally suited for the short trave] cycles typical
in most coiling applications.

(L] Designed for easy replacement
(L] Permanent "built -in" lubrication
(] Grinding dust and metal particals
do not adversely affect performance
(] Can operate dry or wet
[_1 Available for most sizes and configurations
(L1 High load capacity
(] Square gib slides perform
well in difficult environments
O Self-lubricating surface reduces
maintenance
(] Long lasting accuracy and repeatability
(L] Noise and vibration dampening
1 Quick delivery on standard sizes
] Custom design available

AIM slides offer a directly interchangeable
low cost quality production-advantage

1

B I R P T ST T R R T TR

m The Leader In Production Advantages

1818 Sherman Blvd., Muskegon, Michigan 49444
Phone (616) 739-55625 FAX (616) 733-4981
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| Low profile, coated, square
- gib slides for machine

tool appllcatlons

requmng hlgh

precision.

5 N L e N OO e A I 2
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(BASIC COMPONENTS )

1. Base

- Stationary member of the slide system. Manufactured
from high quality tool steel, hardened to 58-62 Rc
and finish ground.

2. Saddle

-~ Moving member of the slide system. Manufactured
from high quality steel, bonded with Rulon® bearing

~ material and finish ground.

3 Way
Saddle tracking member. Manufactured from hlgh
quality steel, bonded with Rulon® bearing material
and finish ground. '

4. Adjustment Way
Saddle retaining member. Manufactured from high .
~ quality steel, bonded with Rulon® bearmg matenal
and finish ground.

e oser g
i

oo omeowe e e o ke G w Bmom m e e W WE WS GR OGN M o G
- o i

5. Adjustment Gib
Adjustable member of the slide system for setting
clearance between the saddle and base. This member is
bonded with Rulon® bearing material and finish ground.

6. Gib Screw
High quality, fine thread Allen head set screws
strategically oriented along one side of the saddle
for positioning the adjustment gib.

7. Gib Screw Nut
Locks the gib screw in place to maintain gib adjustment.

8. Dowel Pins
"Dowel pins are incorporated for definitive alignment
of the ways and saddle plate.

Each slide is assembled and individually fitted by
qualified toolmakers prior to shipment.

AR A

vhe vy
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USE DURABOND SLIDES F
sWherever high quality, high precision
slides are required.

*Where lubrication is undesirable or impossible.

«In corrosive environments, with non-lubricating
liquids, or under conditions of high or low
humidity, where high vacuums are present.

o[n lubricated applications where friction and
wear rates are unacceptable during starting
and stopping, or where stick/slip is a problem.

4

*Where the electrical and insulative properties
are important.

*Where space and weight must be saved.

*When other slides such as steel on steel, bronze
on steel, ball bearing or cross roller bearing are
causing problems.

«In general, DuraBond™ slides are designed
to operate dry. They offer self-lubrication
with high performance.

Two-Axis positioning

o slide featuring mechanical

screw drive and locks.

e
—/

e

VERIZON EXHIBIT 1024



kb S s

S I AN HIFITUWYPRL eI EE TS EMBED

"IN WIDTHS FROM 2" TO 12"

SADDLE DIMENSIONS

Series W H S M A B D
Saddle Width _Overall Height  Saddle Lengths Mounting Area Hole Width Flange Thick _ Plate Thick Gib Adj.  Screw Size

AS02 200 938 300,600,800 138 1.625 25 25 21 #8SHCS
AS03 3.00 1125  4.00,6.00,800 231 2.563 31 31 27 #10SHCS
AS04 4.00 1375 6.00,8.00,10.00  3.19 3.500 38 38 27 4%SHCS
AS06 6.00 1875 9.00,12.00,14.00  5.00 5344 A7 47 30 %SHCS
AS08 8.00 2250  12.00,14.00,16.00  6.81 7.250 56 . 44 %SHCS
AS010 10.00 2500  15.00,18.00,24.00  8.81 9.250 62 . 44 %SHCS
ASO012 1200 2625  18.00,24.00,26.00 10.81 11.250 62 . 44 %sHCS [

STATIC LOAD CAPACITY PER INCH OF ENGAGEMENT
Vertical Plane Horizontal Plane Inverted Plane
1030 250 380
1870 260 500
2660 315 625
4220 470 940

5900 625 1250

7900 625 1250

9900 756 1500

DESIGN NOTES

1. Load capacity chart to be used as a guideline only.
2. Capacities shown based on static load limits of Rulon® LR at 1000 P.S.I.
3. Minimum saddle engagement not to exceed half of saddle length.
4. Lever arms not to exceed (2) times width of saddle from any direction.
B S. Load capacities shown are for weights evenly distributed over saddle length.

B 6. All loads shown are in pounds per square inch of base/saddle contact length.

7. All dimensions are in inches.
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Saddle Width Saddle Length Base Length 1. (2) Location dowels are provided in each base.
2" Wide) (6" Long) (12" Long) @ P in each base l (9
2. Metric mounting holes available on request.

3. Tooling hole patterns in saddle, machined to customer

A 502- L06'L 12 v pecs. Available on request.

BL Base Lengths
F From Edge

G Hole Spacing
No. of Mounting Holes

BL Base Lengths
: F From Edge

G Hole Spacing
B No. of Mounting Holes

" ASD4 BASE CONFIGURATIONS

BL Base Lengths

P F From Edge

! G Hole Spacing

B No. of Mountmg Holes

" nSDE BASE CONFIGURATIONS

: BL Base Lengths
L F From Edge
: G Hole Spacing
No. of Mounting Holes

' AS08 BASE CONFIGURATIONS

L BL Base Lengths
B K From Edge
G Hole Spacing
o No. of Mounting Holes

AS010 BASE CONFIGURATIONS

BL Base Lengths
F From Edge

G Hole Spacing
No. ofMountmg Holes

Asnlz BASE [:an-‘]GIlRATM“ TGRSR ot 2

BL Base Lengths

F From Edge
GHoIe Spacing e 4
B ~No. of Mounting Holes . B
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Hydraulically actuated
DuraBond™ slide with
adjustable stroke.

s'h@”@ are desxgned for specxfic
lides are not’ com

.“..‘....Upt0260000p0und

S‘mgle and multl axxs slldes are avaﬂable.

pneumahc, ‘hydraulic, stepper and servo.

Servo actuated, three axes DuraBond™ slide system.

ctuation’ ystems include mechamca! screw, 3

®
7
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DuraBond™ slides are generally limited to 1000 psi, 3
however: load limits can be increased by using thinner
Rulon® cross sections.

Vol v

DuraBond™ slides are generally limited to 400 feet per minute under dry, low
load operation. Higher speeds are possible with lubricants or liquid coolants.

- (FRICTION)

Friction decreases rapidly with increases in load. Figure 1 shows the effect of
surface velocity on friction. Because friction at start up and very low speeds is
extremely low. stick/slip is virtually non-existent, making DuraBond™ slides
ideal for start/stop applications.

(MATING SURFACES) - - - |

Performance is optimized when the hardest possible mating
member is used. DuraBond™ bases are fabricated from A2
tool steel and hardened to 58-62 Rc.

e

vae

PR —

- (CORROSION RESISTANCE )

Rulon® material is practically inert to all acids, .
bases and solvents. . -

([:BNTAMINATIUN) .

Although Rulon® material embeds foreign particles to prevent wear; shielding or covering
is suggested in areas of heavy contamination. Where practical, the saddle should maintain
complete engagement with the base to produce a self-wiping action.

B

B s

%
2

FIGURE 2
COEFFICIENT OF FRICTION VS. SPEED
s s piia)

FIGURE 1

o eww gm vm wa w2 ws %

A
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1818 E. Sherman Bivd. « Muskegon. Michigan 49444
Phone: 231-739-5525 « Toll Free: 800-933-0404
, Fax: 231-733-4981
Website: www.aimcoil.com * E-mail: aim@aimcofi.com
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Which Slide is Best?

by Slides used in forming and springmaking machines require

" Kelly Dause ol i iahili i i

Kly Dusey e Precision, stability, reliability, high load capacity, good wear
1818 E. Sherman Blvd. characteristics and reduced maintenance. Only one type
Muskegon, MI 494444 of slide meets all of these requirements.

No matter what type of wire bending or springmaking equip-
ment you use, the repeatability and long term effectiveness of
your equipment is highly dependent on the linear motion sys-
tem that guides the tooling axes. This system, which serves as
an integral part of the forming process, generally consists of a
driving mechanism (either servo or cam actuated) and a slide.

Because of the rigorous requirements of wire forming and
springmaking applications, the slide must be rigid and durable,
and it must operate with as little maintenance as possible. Ad-
vances in linear motion technology have brought about many
different slide configurations that offer improved features over
what was once the standard on most wire forming and
springmaking machines. With so many choices available, it can
be difficult to determine which type of slide is best for each
application.

olling Element Slides

Many slides on the market today operate through the circu-
tion of rolling bearing elements which may be either spherical
or cylindrical in shape. Three commonly used stide types in this

ategory are the recirculating ball slide (Figure 1), linear ball

“bearing slide (Figure 2) and roller bearing slide (Figure 3). Re-
circulating ball and linear ball bearing slides contain spherical
+ .srollers and roller bearing slides use cylindrical rollers.
As the moving part of the slide translates over the stationary
_part of the slide, these elements in turn circulate through a channel or
‘track whose profile complements that of the rolling element, being
either radiused or linear. The geometry of the track thus distributes the
ad on each element over as much surface as possible.

Because there is minimal surface contact, the frictional force is quite
low and thus the efficiency is higher for rolling element slides when
compared to nonrolling element slides. These slides work optimally
where the application offers long strokes or travel distances which
allow the bearing elements to completely recirculate and distributc
both load and lubricant over as many elements as possible. Applica-
tions characterized by short repetitive cycles, however, can be some-
what problematic for rolling element slides. Localized wear can result
because there is no opportunity for complete circulation and contact is
repeatedly made over just a fraction of the total bearing element sur-
face available.

Because forces are distributed over a limited surface area, these
slides are not well suited for impact or shock loading such as would
occur in wire cutting or even in repetitive, short stroke high accel/ ,
decel applications. Brinelling, or the permanent indentation of the Cointarrotation
slide surface by the rolling element due to dynamic loading, can resull b '
under these conditions.

Because there is steel-on-steel contact in rolling element slidcs, S :
lubrication is critical in minimizing wear and optimizing performance. i “ontaminanty caus
Care should be taken to avoid contamination of the recirculating tracks ’ SRR - N R
with wire shavings or grinding dust common in spring manufacturing
environments. Contaminants can aggravate conditions known as
counterrotation and stick-slip (see Figure 4).

Shields, wipers and periodic cleaning can help to minimize the cf- v § o o e v
fects of adhesion of any airborne metallic or dust particles which Fig. 4 — Effects of contaminants on rolling slides.
could otherwise lead to premature failure. Z l
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Square Gib & Dovetail Slides

In contrast to the rolling element slides, many machines use square
gib, sometimes called box gib (see Figure 5), or dovetail slide configura-
tions (see Figure 6), which do not contain rolling bearing elements.
Although these slides have a higher coefficient of friction as previously
discussed, the large amount of surface contact also means that these
slides offer excellent rigidity, high load capacity and are better suited to
withstand impact and shock foads.

Traditionally these slides also require significant lubrication due to
the metal-to-metal contact.

Fig. 5 — Square gib slide offers good rigidity, The Bonded Square Gib Slide
high load capacity and resistance to impact A significant improvement to the original design however is in the
and shock, but needs high iubrication. application of a bonded surface to the traditional square gib style slide
(see Figure 7). This new technology results in a slide that offers high
load capacity and excellent rigidity in addition to many other interesting fea-
tures. The bonded surface provides excellent wear characteristics and elimi-
nates the need for re-lubrication. Although an initial coating of oil is recom-
mended to facilitate break-in, no further lubrication is required throughout the

life of the slide.

It is also interesting to note that the coefficient of friction, and therefore
losses due to friction, actually decreases as load increases (see Figure 8). The
bonded surface is also ideal for operation in tough manufacturing environ-
ments characterized by airborne debris or grinding dust. The coating allows
contaminants to embed into the surface eliminating the need for seals and
1 maintenance normally required for cleaning slide surfaces.

Fig. 6 — Dovetail slide also requires Although bonded square gib slides do provide gib adjustment, because

significant lubrication. there is no metal-to-metal contact, wear is minimal and the need for adjustment

is greatly reduced. These slides are particularly well suited for start/stop or

reversing applications such as those common in spring production because of the
excellent properties offered relative to stick-slip and start-up.

Best Slide for Forming & Springmaking Machines
Certainly the rolling bearing element type slides can offer excellent precision
and good reliability, particularly in longer stroke, high-speed applications. How-
ever, their sensitivity to shock loads and contamination as well as their need for
constant lubrication make them less desirable for some forming and spring manu-
tacturing applications.
The steel-on-steel square gib or steel-on-bronze dovetail slide configurations
offer increased load capacity and good rigidity, but do not possess the excellent
- | wear characteristics, vibration dampening capability and high tolerance to con-
Fig. 7 — Square gib slide with bonded | tamination of the bonded square gib slide.

surface provides best combination of Bonded slide technology, the optimum slide technology for forming and
characteristics for forming and springmaking applications, has been applied in both new equipment and in re-
springmaking equipment. placement slides with great success. Bonded square gib slides offer long term
operation with reduced maintenance and improved process con-

Coefficient of Friction vs. Load trol due to less wear and fewer adjustments.

To receive additional information on bonded square gib slide
technology, and to obtain technical specifications on AIM’s
wire forming and springmaking equipment, contact the author

B WFTI.

Company Prafile... ‘

Coefficient of Friction (u)

AIM Automated Industrial Motion, manufactures

0 00 1000 1500 2000 spring qnd wire forming equipment and components.

Load {PS1) The company also offers services such as process de-"
Fig. 8 — For bonded surface slides, coefficient of friction

velopment and spring prototyping.
actually decreases as the load increases. z pring protobping

Repurinted from September 1998 Wire Forming Technology International ZZ
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AIM square gib replacement slides for
mechanical coilers eliminate the need
for constant lubrication that ball slides
and bronze gibs require. The square
gib features an innovative surface pro-
viding both strength and resistance to
foreign particles. AIM square gib re-
placement slides contain no rolling elements; therefore,
they are ideally suited for the short travel cycles typical
in most coiling applications.

(] Designed for easy replacement
] Permanent "built -in" lubrication
[ Grinding dust and metal particals
do not adversely affect performance
(] Can operate dry or wet
(] Available for most sizes and configurations
(_] High load capacity
[ Square gib slides perform
well in difficult environments
] Self-lubricating surface reduces
maintenance
(] Long lasting accuracy and repeatability
[ Noise and vibration dampening
[ Quick delivery on standard sizes
(L] Custom design available

AlM slides offer a direcﬂy interchangeable
low cost quality production advantage

'.‘ ' | M ] The Leader In Production Advantages

1818 Sherman Blvd., Muskegon, Michigan 49444
Phone (616) 739-5525 FAX (616) 733-4981
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The Leader In Productioh Advantages

Control Features

* Pentium PC based

» Windows based software

* 8-axis capability

* Unlimited steps

e Maximum memory
 On-the-fly tool adjustments

« Controls housed in air conditioned base

 Pendant mounted operator interface

Proven Service and support

H

Mechanical Features

« Coated Square Gib Slides

« AC Brushless servo motors

» High precision linear actuators

« Tiue x-y linear motion eliminates

-pivot points

* Elush mount tooling

« Square chuck design for cassette
tooling capability

« Separate locking of chuck and arbor

* Industry standard tooling

 Remote pitch clamp and feedroll
pressure switch

* Adaptable to commercially
available spring gauges

The advantages you demand
as a leading springmaker

» On screen machine diagnostics

e Auxiliary inputs and outputs

RS 232 port & modem communications

« Stores detailed part information

» Total parts counter and countdown
production counter

« Diameter and free length gauging

« External equipment fault input for
machine shutdown
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| Computerized Spring

Computerized Coiler Specifications:

Wire Feed Speed
Maximum Wire Size
Minimum Wire Size
Feed Length

Coil Diameter Range
Power

Wire Line

“¥achine Dimensions

Micro Coiler
75"/sec

0.010”

0.0015”

Unlimited

3x wire DIA to 0.325”
240 volt, 3 phase
48”

‘*;"vv{‘,i(;oil;ing Systems

AIM 100

75"/sec

0.040”

0.008”

Unlimited

3x wire DIA to 17
240 volt, 3 phase
48"

AIM 1000

75"/sec

0.080”

0.026”

Unlimited

3x wire DIA to 1.75”
240 volt, 3 phase
48”

Length 20" 28" | 48”

Width 18” 34” 29”

Height Tabletop 70” 80"
“Gross Weight 600 lbs. 2,800 Ibs. 3,600 Ibs.
AIM 2000 AIM 3000 AIM 4000
ire Feed Speed 40"/sec 50"/sec 40"/sec
tMaximum Wire Size | 0.180" 0.313" 0.625”
“Minimum Wire Size | 0.047” 0.080" 0.250

Feed Length Unlimited Unlimited Unlimited

Coil Diameter Range

Power

Wire Line

Machine Dimensions
Length
Width
Height

Gross Weight

Al

3x wire DIA to 37
240 volt, 3 phase
48”

67"
407
80”
6,700 lbs.

5x wire DIA to 57
240 volt, 3 phase
48”

86"
717
96”
16,000 Ibs.

5x wire DIA to 8”
240 volt, 3 phase
48"

140”

108”

96”

45,000 Ibs.

Lpisly
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