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ORIGINAL

RICHARD M. FANNAN (S.B. No. 76364)

LELAND, PARACHINI, STEINBERG,
MATZGER & MELNICK LLP

Biltmore Tower

500 South Grand Avenue

Los Angelesg, California 90071

Telephone: (213) 623-7505

Facsimile: (213) 623-7595

Email: rfannan@lpslaw.com

THEODORE R. REMAKLUS

WOOD, HERRON & EVANS, L.L.P. o
2700 Carew Tower i
441 Vine Street |
Cincinnati, Ohio 45202-2917 =1
Phone: (513) 241-2324 =
Fax: {(S513) 421-7269 (?\

Email: tremakl@whepatent.com

a3ud

Attorneys for Plaintiffs
Leggett & Platt, Incorporated and |
L&P Property Management Company E

I£:2 .14 9¢ 43Itn0g

UNITED STATES DISTRICT COURT
Central District of California
“AcY 03318 VS
LEGGETT & PLATT, INCORPORATED, Case No. €¥63-1197 LGB _ (MANx)
Plaintiff,
V.
ATLANTA ATTACHMENT COMPANY,

AMENDED COMPLAINT FOR PATENT
Defendant. INFRINGEMENT

Plaintiff Leggett & Platt, Incorpcrated, by and through its
attorneys, complains against Defendant Atlanta Attachment Company
as follows:

JURISDICTION

1. Thig is an action for patent infringement arising under

the patent laws of the United States, Title 35, United States

Code. Federal question jurisdiction is conferred purguant to

AMENDED COMPLAINT FOR PATENT ENTERED 0?1 \CE) ; h)

INFRINGEMENT ‘
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U.S.C. §§ 1331 and 1338(a).
THE PARTIES AND VENUE

2. Leggett & Platt, Incorporated ("L&P"} is a Missouri
corporation having its principal place of business at No. 1
Leggett Road, Carthage, Missouri 64836.

3. On information and belief, Atlanta Attachment Company
("Atlanta Attachment") is a Georgia corporation having its
principal place of business at 401 Industrial Park Drive,
Lawrenceburg, Georgia 30045. Atlanta Attachment does substantial
business in the state of California, including this judicial
district, and including the cffer for sale and sale of the
products accused to infringe the patent in suit. Atlanta
Attachment alsco maintains a sales office, referred to as "Atlanta

Attachment, West", at 6060 East 4th Street, Santa Ana, California

82701.
4, Venue in this Court is based upon 28 U.S.C. §§ 1391 and
1400(b) .
CLAIM FOR PATENT INFRINGEMENT
5. On June 1 1999, United States Letters Patent No.

5,908,004, entitled "Method and Apparatus for Manipulating and
Sewing Flexible Fabrics" (hereinafter "the '004 patent"), was

duly and legally issued to Porter Sewing Machines, Inc.

("Porter"). A copy of the '004 patent is attached hereto as
Exhibit 1.
6. On or about December 27, 19299, Porter was merged into

L&P and, since that date, L&P has been the owner of the '004
patent.

7. On information and belief, Atlanta Attachment

AMENDED COMPLAINT FOR PATENT
INFRINGEMENT
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manufacctures, offers for sale, sells and uses machines that
automatically flange panels together, sense corners of the panel,
ruffle the gusset, stop, cut flanging and gusset, and reposition
the folder assembly for finishing operation, including machines
marketed by Atlanta Attachment under the name "Model 1335A". A
brochure for the Atlanta Attachment Model 133BA, entitled
"Automatic Pillow-Top Gusset Ruffler Work Station with Auto
Flanging Module" is attached hereto as Exhibit 2.

8. On information and belief, in 2002, Atlanta Attachment
sold two Model 1335A Autcmatic Pillow-Top Gusset Ruffler Work
Stations with Auto Flanging Modules to the Sealy Corporation
located in South Gate California.

9. On information and belief, Atlanta Attachment has
infringed and is currently infringing one or more claims of the
'004 patent by its manufacture, offer for sale, sale and/or use
of certain automated manufacturing equipment including, without
limitation, the equipment marketed by Atlanta Attachment under
the name "Model 1335A".

10. On information and belief, Atlanta Attachment has
actively induced and currently is actively inducing others to
infringe one or more claims of the '004 patent through its sale
of certain automated manufacturing equipment including, without
limitation, the equipment marketed by Atlanta Attachment under
the name "Model 1335A."

11. ©On information and belief, Atlanta Attachment
contributorily infringed and is currently contributorily
infringing one or more claims of the '004 patent through its

offer for sale and/or sale of certain automated manufacturing

AMENDED COMPLAINT FOR PATENT
INFRINGEMENT




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Case 1:03-cv-01972-RLV Document 4 Filed 07/11/03 Page 4 of 46

equipment including, without limitation, the eguipment marketed
by Atlanta Attachment under the name "Model 1335A".

12. Upon information and belief, the acts of infringement
complained of herein are being carried out willfully and with
full knowledge by Atlanta Attachment of the '004 patent.

13. As a result of Atlanta Attachment’s actions, L&P has
suffered, and continues to suffer, substantial injury, including
irreparable injury, and will result in damages to L&P, including
loss of sales and profits, which L&P would have made but for the
infringement by Atlanta Attachment, unless Atlanta Attachment is
enjoined by this Court.

WHEREFORE, L&P prays:

A. That a judgment be entered that Atlanta Attachment
Company has infringed, actively induced others to infringe,
and/or contributorily infringed United States Letters Patent No.
5,908,004;

B. That Atlanta Attachment Company, its agents, sales
representatives, servants and employees, associates, attorneys,
successors and assigns, and any and all persons and entities
acting at, through, under or in active concert or in
participation with any or all of them be enjoined and restrained
preliminarily during the pendency of this action, and thereafter
permanently, from infringing, actively inducing others to
infringe and/or contributorily infringing United States Letters
Patent No. 5,908,004;

C. That a judgment be entered that Atlanta Attachment
Company be required to pay over to L&P all damages sustained by

L&P due to such patent infringement, and that such damages be

AMENDED COMPLAINT FOR PATENT
INFRINGEMENT
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trebled pursuant to 35 U.S.C. § 284 for the willful acts of
infringement complained of herein;

D. That this case be adjudged and decreed exceptiocnal
under 35 U.S.C. § 285 entitling L&P to an award of its reasocnable
attorney fees and that such reasconable attorney fees be awarded;

E. That L&P be awarded its costs and prejudgment interest
on all damages; and

F. For such other and further relief as the Court deems
just and equitable.

JURY DEMAND
Plaintiff Leggett & Platt, Incorporated hereby demands and

requests trial by jury of all issues that are triable by jury.

Dated: February,)é% 2003 By: (

Richard M. Fannan

Leland, Parachini, Steinberg,
Matzger & Melnick LLP

Biltmore Tower

500 South Grand Avenue

Los Angeles, California 90071

Telephone: (213) 623-7505

Facsimile: (213) 623-75%5

Email: rfannan@lpslaw.com

OF COUNSEL:

Theodore R. Remaklus

Wood, Herron & Evans, L.L.P.
2700 Carew Tower

441 Vine Street

Cincinnati, Ohio 45202
Telephone: (513) 241-2324
Facsimile: {513) 421-7269
Email: tremakl@whepatent.com

K:\l&p\l364\amended complaint.doc

AMENDED COMPLAINT FOR PATENT
INFRINGEMENT
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United States Patent i (111 Patent Number: 5,908,004
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. o of the edge of the first panel, and means for adjusting 1he
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013513 12 clson . Steed direetion i - o :
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METROD AND APPARATUS FOR
MANIPULATING AND SEWING FLEXIBLE
FABRICS

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuatiop-in-part of U.S. appli-
cation Ser. No. U8/210 881 hled Mar. 17, 1994, now US.
Pat. No. 5,529,004 and entitled METHOD AND APPARA-
TUS FOR MANIPULATING FLEXIBLE FABRICS.

FIELTY OF THE INVENTION

This invention relates to a method and apparatus for
manipulaling a flexible fabric and, more panicularly, o a
machine that manipulates a top panel of a matiress sack so
that all edges thereof may be automatically joined 10 a side
panel.

BACKGROUND OF THE INVENTION

Modero mattresses geaerally include an inner coastruc-
tion and a matiress sack that completely covers the inner
construction. The sack is secured 1o the inDer construction
by means of a faoge which is conoected 10 the inver
consltruction using bog rings or the fike.

The ticking material of a matiress sack may be of many
types, such as flat ar quilted, and 1he sack geaerally includes
identical top amd botlom panels and a side panel, joining the
p and botlom panels. The wop and bottom panel may be
sewn directly 1o the side panel, joined with boarder tape, or
atlached with a gusset.

To reduce maputacturing cost, allempts have been made
to automalically attach the sidc pancl to the lop pancl.
Typically, these atlempts have held the inner construction
stationary on a table and bave positioned the mattress sack
over the Inner conslruction. A self-propelled sewing
machine then joins the side and lop panel, by boarder tape
for example, by moving around the table via a track mecha-
nism. Many maodifications 10 this basic structure have heen
made and will nat be repeated here for the sake of breviry.

More recently, the basic principle of propelling the sewing
machine around the maitress has been reversed: now, the
matiress is moved, uot the sewing wachine. For exawple,
US. Par. No. 4,043,282 describcs & maliress lapc cdge
¢losing machine, in which the mauress and cover are lifted
al an aogle with respect W a stativnary wachine., The
mattress is then moved past the machine. [n addition, U.S.
Pat. No. 4,838,186 describes a sewing machine, includiog
presser elements rolalably supporied aboul & vertical axis 10
allow rotation of the matiress sack. 1 urthermore, U.S. Pal.
No. 4,958,579 describes a device for sewing the edges of a
matiress cover on ao inmer coastructivn, includiog 4 swiag-
able arm for rolalag the mattress copsiriclion

Some of these machines are cunbersome bevause they
operate an the enlire matiress construction. Cihers have
difficully maintaioing high quality “sizing”, a necessity (n
lhe matiress Geld. “Sizing™ 18 a lerm koown in the arl aod is
usecl ta refer 1o the voiformiry of a matiress’s stiching and
dimensions, and more generally lo ils appearance.

Those skilled in the arl will appreciate that a low cost and
reliable machine for forming mattress sacks is needed.

Therefore, it is ao object of the invention 10 provide a low
cost machine for manipulating flexible fabrics, yet main-
laining high quality sizing.

It is a further object of the invention Lo pravide a method
and apparatus lor manipulating mattress sacks and other

40
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Hexible fabrics, such that the feeding of the material to the
apparatus is automatically moaitored and comected to insure
high quality sizing.

It is yet another object of the present iovention to prepare
the pavel to easure that panel Gliag does aot pratrede frow
lhe ticking layer.

SUMMARY OF THE INVENTION

These aud other objects are achieved with a method and
apparatus for manipulating ficxible fabries, such as a top
panel of a matiress sack. The invention works in conjunclion
with a conventional sewing wachine, which is used w join
the top panel and a side panel. The joining process may be
of several types, including directly sewing together the two
pancls und 4 [lange, joiniog the 1wo paoels and a Jange with
barder tape, ar joining the two panels and a flange with a
gussel. [o each case, 1he convenlional sewing machine used
must have the pecessary apparatus for receiving and joining
1he side pancl and other joining materials, c.g., border tape.
Certain modifications are made 10 the conventional machine,
which will be described below.

A top panel is pulled along a work surface by the feeding
mechanism of the sewing machine. o one embodiment, a
pair of sleds with automatically actualed clamps assisls in
positioning and advancing the top paoel along the work
surface. An edpe of the lop panel is joined 1o an edge of (he
side panel by known techniques. 1his joining proceeds along
the entire length of the edge. The invention then detects an
end of the edpe and automatically manipulales the top panel
s0 that a subsequent edge may be joined.

One aspect of the invention includes a deteclor to detect
when the end of the edge 1hat is being joined is a fixed
distance from the needle of the sewing machine. At such
time, (he invention sends ap indicative signal 10 the sewing
machioe so thal it may slow the stitching speed during the
manipulation of 1the paoel.

Another aspect of Ihe invention includes a pivol arm that
is lowered inlo engagement with the top panel proximal to
the sewing machine. The pivol arm engages the top panel
near a corner thereot, about which paint of contact the pancl
is rotated. Preferably, il includes & bearing mechanism Lo
allow easy rotation.

Another aspect includes a detector 1o detect when an end
of 1he edge of the 1op panel that is being joioed (s a second
tixed distance from the needle. A confroller receives a signal
from the deteclor and causes a mover arm 1o €ngage the Lop
panel. The arm is then rotaied, which causes the panel 10
mtate. In one embodiment, the mover arm presses on the top
surface of 1he top panel at a location spaced from an edge of
the 1op paoel. [o another embodiment, the mover amm
includes an automativally actuated clamp and a sensor for
detecling an ¢dge of the 1op panel, and the mover arm grabs
the edge and pulls the top panel w pivot it aboul the pivol
arm. Upon campletion of 1he rotation, a subsequent edge of
the wp panel is positioned ready for subsequent joining with
a remaioing portion of the side panel.

To ensure thal the lop panel is being received properly,
aouther aspect of the inventon ioncludes an odealation
detector mechamism for detecting the longitudinal onenta-
tion of the edge of the 1op panel that is being joined with the
side panel. The orieofativn detector provides a signal,
indicative of the orientation of the lop pancl, to the contral-
ler,

A correction wheel is used in conjunclion with 1he ori-
entation delector to properly align the top panel. The cor-
reclion wheel is transversely spaced from the sewing needle

EXHIBIT 1
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relative a the fecding direction of the sewing mackhine. ‘The
correction wheel includes a receiving wheel that engages the
top panel and pulls the top panel toward the sewing machine
in wojunction with Ihe feeding mechanism of the sewing
machine and in syochropism with the sewing machine. The
speed of the receiving wheel is maodifiable under the conrol
of the controller.

The controller coordinales the operation of the comrection
wheel, relative o the orientativo of the wp pagel. If the
controller reecives a signal from the oricntation delceelar,
indicating that the edge of the top panel is misoriented with
respect to a “true direction,” the controller may either speed
up or slow down he speed af the recciving wheel. The
torque that results from the receiving wheel operating at a
speed dilferent than that of the [ceding mechanism of the
sewing machine cauwscs the lop panel 1o olate. [hus, by
modifying the speed of the receiving wheel, the coatro]ler
can cause the pacel 1o be maved into alignment.

To ensure that the sewn edges will not be bunched,
another aspecl of the invention includes a fabric Gatener for
urging fill within the top panel loward a cut edge of the top
pancl. The Rattener is posilioncd prior 1o the sewing needlc
and has a belical shape with the narrowest pontion posilioned
mwardly, loward the ceater of the top panel, The flattener

cngages the top pancl and rotalces, causing the helical shape :

1o urge the fill ourwardly.

‘Ihe faleder works in conjunction with a panel cuiter
placed transversely with respect lo the sewing needle. The
panel cutier works in limed relation with the needle such
Ihat, as the ocedle joins the malerials, the panel culter culs
lbe malerials a tixed distance from 1he needle. This culling
operation provides uniform sizing by ensuring that the
malerials are joined at a fixed distance trom the cul edge.

The panel cutter also ensures that any protruding Kill, result-

ing from the flattener, is also cul. The panel cuner, however,
does pot require the presence of the Hatiener, and may be
used witheut il

Ta ensure a clean-cut of the fange, avother aspeet of the
invention includes a flange culler for culling the flange
transversely a1 the end of the application.

‘The present tovention also relates 1o a method tor joining
the 1op panel and side panel, which includes the following
steps: (a) feeding a top panel lo a sewiog machiae; (b)
feeding a side panel to the sewing machine; (c) sewing an
edge of the top panel 1o an edge of the side panel; {d)
detecting a corner of the top panel; and (¢) in response 10
delecting the coroer, rotaling the top panel so thal a subse-
quent edge of the op panel may be sewn to the edge of the
side panel. This method may also include furiher aspects,
such as the following: detecting Lhe loogitudinal orientation
of the top panel with respect to a truc dircction; and
correcting the orientation of the top panel 1o be in alignment
with the true directiou.

BRIEF DESCRIPTION OF THE DRAWING

The invention will be more fully appreciated from the
following detziled descriptivn when taken in conjunction
with accompanying drawings, in which:

FIG. 1 is a [irst perspective view of the apparatus of this
inveniion;

FIG. 1A is a second perspective view ol Lhe invention,

F1G. 2 is a side view of the apparatus of F1G. 1, including
the comection wheel,

FIGS. 3A-3C illustrate the lumiog operation of the
methed of this invenlion,

)
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FIG. 4A is a lop planar vicw which illustrates (he drive
train of the correclion wheel,

FIG. 4B is a side elevational view which illustrates the
drive train of FIG. 4A;

FIGS. SA-5B (llusiiates a solid fuol and spring foot
cnpaging a pancl;

FIG. 5C Wusirates ag aliernative embodiment ol the distal
end of 1be mover arm;

FIG. 3D is a partial cut-away view of a distal end of a
mover arm of the apparatus of FIG. 1;

FIG. 5E illustrates panel bunching;

FIG. 6 15 a top plan view which ilfusfrafes the panct
fiatiener in relation to Lhe shoe and pacel cutter;

FICi 7 is an enlarged side elevational view of the panel
cutter in relation to the shoe, panel flattener and flange
culter;

FiGi. & is a hlock diagram showing opcration of the
controller;

FIG. 9 is a schematic, elevalion view illustrating analher
embodiment of the sewing apparatus of the present inven-
livn;

FIG. 10 is a partial, partially cutaway perspective view of
the sewing apparatus of FIG. ¥;

FIG. 11 is a partial perspective view of the distal end of
lbe mover arm of the apparatus of FIGS. 9 and 10,

FIG. 12 s a cross-sectional side view of a partion of the
distal end of the arm of FI1G. 11,

I'LG. 13 is a partial, perspeclive view of one partion of the
apparatus of F1G. 9;

FIG. 14 (s a parual, perspective view of the apparatus of
FiG. 13 showing the sled in a raised position;

FIG. 15 is a partial, perspective view of the apparatus of
F1G. 9 in which the sleds are in a home position;

FIG. 16 is a partial, perspective view of the apparatus of
I'IG. 15 1n anniher operaning posilion;

FIG. 17 is a partial, perspeclive view of the apparalus of
FIG. 15 in a further operating position,

FIG. 18 is a partial, perspective view of the apparatus of
FIG. 15 in yet another operating position,

FI1G. 19 is a partial, perspective view af the appararus of
FIG. 15 (o yel another further operatiog position ia which
the panel is being rotated;

FIG. 20 is a parlial, perspective view of the apparatus of
FIG. 15 in yet another further operating position;

FIG. 21 is a top, schematic plan view of the apparalus of
FIG. 9 showinp the panel and apparatus 1 one vperating
prsition;

FIG. 22 is a lop, schemalic plap view of 1be apparatus of
I'lG. % showing the panel and the apparalus in anather
operating position;

[IG. 23 1s a lop, schemalic plan view of Ihe apparatus of
FIG. 9 showing the panel and the apparatus in yel apother
uperaling position;

FIG. 24 is a top, schematic plan view of the apparatus of
FIG. 9 showiug 1be paiel and the apparatus in yet another
further operating positinn;

FIG. 25 is a 10p, schemaltic plan view of the apparatus of
FIG. 9 showing the panel and the apparatus in vet analher
further operating position; and

FIG. 26 is a lop, schematic plan view of the apparatus of
FI1G. 9 showing the panel and he apparatus in ye1 another
turther operating position.
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DETAILED DESCRIPITON

The present {ovention relaies W a metbod and apparatus
Yor manipulaling a exible material, such as 2 top paoct of
a matiress sack, 50 that all edges of the top panel may be
automalically joinzd to a second maierial, such as a flaoge.
A conventonal sewing machine, wilh certain moditications,
as described below, is used 10 join the top and side panels.
The sewing machine receives the fabrics with appropriate
feeding mwechanisms for e wmaterial to be jowed. The
inveation scoscs when the ond of the wdge of the lop panct
that is being joined is a fixed distapce from the sewing
machioe needle. The loveation then causes the sewing
machine fo siow the stilching specd. Aficr the panci has
moved a second fixed distance, the invention then causes 3
pivor arm o engdge the panel and (he invention then causes
a mover arm to cngage the lop pancl and rotalc.
Consequently, ihe top paoel i§ rotated, with a subsequen:
edge of the top panel ready 1o be joioed. The cooventivnal
sewing machine may be programmed ta count sinches 1o
determine when all edges of the 1op panel are completely
juined 10 1be secund materdal. Though the descripiion refers
{o pancis used (0 consirucling matiress sacks, (he wmvention
may also be used in the production of other Bexible fabric
groducts, such as bedspreads.

One embodiment of the rotating mechanism and method
uf this isventivn, {ocluding machine 10 amd associaed
coniroller 200, will now be described with particular refer-
ance to FIGS. 1, 1A, and 8. Machine 10 includes stitchier 80,
corner detectors g and 0B, pivol arm 50, mover arm 20,
redatable member 35, shoe 60, detectoe arcay 70, and cor-
rection wheel 30 io relation 1o a work surface 11 and a frame
5. Controller 200 provides elecirenic cootrol signals and
pnenmatc pressure (o vanous air lines for the compoaents

described below. The construction of the poeumatic logic

201 and electronic logic 202 will be apparent upon reading
the description herein

The 1able has a work surface 1. [u a preferred embodi-
menl the table 15 an air table

Relerring w FIG. 1, the inveniion operaics in conjunctivn
wilb a conventional stitcher 80, which has certain modifi-
cations described below. An example Is a machine such as
the Porter L0O00 or Porler 518 (which implements an overcast
stitch), sold by Porier Scwing Machine, loc., of Deverly,
Mass. Other stitchers may be used to join 1he materials with
horder tape or wilh a gussel, for example. In 2 preferred
embodiment, stitchec 88 includes a controller and encoder,
s hat stitches may be counted. Stiteh counting may then
used 10 detenmine when the (ap panel is complewly joined.
However, in another embodiment, instead of counting
slilches, the controller can be indexed each lime the panel is
rtated o count the number of rotations, Because stitchers
aie known in the an, they will uot be Funher discussed, In
3 prefered embodiment, stifeher 80 reocives an cleclranic
signai from comrolier 200. instructiog the suilcher o slow
the stitchiug speed, as discussed below.

Slitcher B0 urdinanily reccives the materials slong a true
direction indicated &s “A”. The materials are joined along
respective edyes, with known technigues. A comer deleclor
40 is positivaed al a figed distanee relative w il needle w
detect the presence of a comer of the fop panel. n 2
preferred embodiment, detector 402 15 an vhirasound prox-
ity detector aod is fixed 1o & side o the work surface 11
five inches loogudinally from the needle Uther detectors
may be substituted, such as an igfrared, phataelectric dif-
fused sensor, such as that maoufaciured by Telermechanique.
The infrared scnsor ulilizes 2 single bead comaining ap
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infrased emivter and receiver. The detector 4l provides 2
biest indicative signal w the controlier, upon detecting the
corner.

Upaon receiving the first indicative signal, the controller
instructs the stitcher 80 to slow its slilching speed. This is
doag sa that the stitcher wilt both stilch and pull the panel
more slowly, while it is rotated, as descrived below and so
that the panel will pot vvershoot the becation st which it is
inlended to pivot.

A secoud detector 406 (s fixed in a similar madauer,
preferably spaced at a pont 3 or 4 inches langindioally from
the pecdle. This detector pravides a second indicative signal
(@ the controller at that poial. This point s welerred W as the
tangent poind of the panel and represents the start of the
rounded corner of the point where lines tanpeat to the comer
irapsition from being parallel 1o the edge of the panel 10
heiog, non-parallel to the panel edge. Upna receiving the
second signal, e contraller causes a pivot arm 50 1o lawer
into engagement with the 10p panel & a cormer I (ses FIG.
3A) defined by the edyge 301 that is being joined and the edge
302 the proximity of wbich was detected by corner delector
482 . Pivot arm 50 includes a roiatable disc 51, which has a
bearing 1o allow free rolation of 1he disc. The disc S1
pravides # rotation point for the wap panc! to rotaic about.
The anm 50 and disc 31 are a fixed distance in transverse
alignment with the acedle, relative to direction A, so that the
rotation point affows stilching to continue, while the pancl is
rofaled.

Conlrolfer 200 causcs a mover arim 20 Lo cogage the 1op
panel, in response 10 the second edicative signal, Mover
arm 20 tas a fuleruw 26 stachied (o a cotatable wember 35
A cylinder mount 212 is attached 1o member 35 and is
disposed oo a distal side of fulerurt 20a. Mount 21 bolds
a paeumalic cylinder 21. Cylinder 21 is attached o mover
arm 20, and thus, mover arm 20 1s raised and fowered ahout
fulcrum 20q, ia response 1o the controller.

Al the distal end of mover arm 20 are & solid foqt 22 and
a spring fool 23. These are shown in an colarged view in
FIG. 5. Spriug foat 23 lucludes a eompression spriag 238
and & collar 23A which limits the amount of compression of
spring 23B. Consequently, when mover arm 20 is lowered
ine eogageinent with the top panel 305, the spring, foat Grst
makes contact and compresses, and then, the solid fom
makes contict, see FIGS. $A and 5B. The two contact poiuts
provide a firm grip Tur rulating tbe papel.

Solid foot 22 and spring loot 23 are congecied 1o yoke
206, which is altached 10 arm 20 by pivat shafl 20c. The
pivot 20c allows yoke 208 10 swing oulward, as indicated by
arrow H, when spring foor 23 makes contact with the top
paocl. This prevents the pane) from rippling as showe by
F1G. SE, which may result from the downward and inward
movement of arm 20, if the feel were rigidly fixed. Referring
to pactial cui-away view 5D, return spring 204 raises (he
yoke Z06.

The rotation of the mover arm 20 will now be deseribed
wilh refersace 10 FIG. 1.

Frame & supponts bolds s gear drive 2%a mounied witl
bearimg 28c and atwched o shall 254, Shall 254 is rotated
by belt 258, in response (o eleeiric stepper motor 285 Malar
252, in (urn, operates responsively to the contraller. A gear
A8 iy lixed 0 rolatable member 35 and engages 1he pear
drive 282, AS such, coialable member 35 Is caused to rofate
undet the cantrol of the cantroller. When member 35 rotales,
the mover arm 20 also rotates,

Referring 10 FIGS. 3A-3C, which are much-simplified,
mover arm 20 preferably s disposed at an initial obluse
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angle O relative to true direction A 1n its home position.
FIGS. 3B and 3C respectively show the intermediate and
final positions of panel 305, as il is pivoted through 90°. As
can be seen, because of the positioning of arm 20 in its range
of angles 9 to ©-90°, arm 20 does oot crowd or interfere
with an operator in the proximity of stilcher 80.

The method of manipulating the pancl will be described
with reference 10 FIGS. 1-3. Malerials are joined along an
edge 301, When a corver 306 is detected, pivot ann 50 and
mover arm 20} engage the pancl 308 frnm the Llop and causc
it to rotate. During the furning operation, the stitcher 80
operates at a reduced speed 1o stilch along the coruers 306
of the panel. After which, a subsequent edge 302 is ready 10
be joined, the entire process being automated. Slilches are
counted 10 determine the completion ol the applicativn, or
the number of mtations ol 1he pancl is connted

Aliernatively, referring 10 FIG. 5C the spring foot 23 may
be replaced by a shovel-fool haviog a shovel ¢lement 23C.
Arm 20 would be positioned so that the shovel fool con-
lacted the work surface 11. Arm 20 rolates so that the shovel
23C slides under the fabric, and the arm is subsequenily
lowered further so that the solid foot 22 cngages Lhe pancl
from above, while the shovel 23C engages from below. The

arw would be ioitially positioued parallel w edge 301 of .

FIG. 3A. This type of grip is preferable for less stiff pancls,
such as bedspreads.

In a preferred embodiment, the invention also includes a
fAange cutter 95. Referring 1o FI1G. 7, ppeumatic flange cuiter
95 cuts Lhe Aauge waterial at the end of the application, that
is, after all edges are sewn. The cul is transverse (o the
longitudinal direction A. Consequemly, the flange has a
cleaner cul than that achicvable when it is cut by hand.

Referring 1o FIGS. 6 and 7 conjointly. a preferred embodi-

meni ol stitcher 80 includes a Wilcox-Gibbs 1ype culter 81

10 cul malerial longitudinally, as the material is stilched, to
provide high quality sizing. Panel cutter 81 moves up and
down in syachronism with ueedles 83 aud 85 of stitcher 80.
As such, cutler 81 provides the ability 1o reund the eomers
(307, FIG. 3A) of top panel 305, as they are rotated, and culs
an edpe (301, see FIG, 3A) of the panel a fixed distance from
the stitch. The cutter operates synchmnously with the needle
as is known in the ar. Needle 83 1ypically produces an
uveredge slilch while oeedle 85 Lypically produces a chain
stitch.

Another embadiment of the rotating and fabric manipu-
lating apparafus and methad of this invennon will now bhe
described with particular reference to FIGS. 9-26. Like
pumbers will be used for like parts, where applicable. This

embodiment 1ociudes machine 10 wilth strcher B0 having :

needles 83 and 85 and cutier 81, pivol arm 50, associated
conlroller 200, cootrol panel 207 and work surface 11, which
as indicaled preferably is an air table. This embodiment will
be described in conjunction with a fabric panel 504, such as
a top panel of a maltress cover, having edges 501, 502, 503
and 504 (FIG. 21).

In this embodiment, manipulation of a paoel 500 of
fexible fabric is assisted by apparatus which includes two
sleds, a first sled 510 and a second sled 512, mover arm 550
and dully 570. Sleds 510 aod 512 (ravel in the true direction
A along surface 11. Sleds 510 and 512 may be driven in any
conventional manner by respective drive systems 514 and
516, Typically, sysiems 514 and 516 are cable drives which
are apcrated independently by respective scrvo moltors 518
and 520. Sysiem 514 includes a cable 515 which is atlached
at one end to one side of sled 510 and at the other end Lo the
other side ot sled 510 Cable 515 passes over pulleys 522
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disposed at each end of its travel path. Similasly, cable 517
passes over pulleys 524 disposed al each end of its travel
path, and s attached at cach end 10 apposite sides of sled
512. Typically, cables 515 and 517 respectively are wrapped
about pulleys 469 on associated servo motors 518 and 520.
Each sled 510 and 512 includces & respective poncumali-
cally actuated clamp 526 (FIG. 16) and 528 (FIG. 13). Each
clamp 526 and 528 iocludcs a respective lower plate 530 and
532 and a respective upper, pivolally mounted clamp am
534 and 536. Each arm 534 and 536 is operaled by an
associated poeumatic cylinder 538 and 540. Plates 530 and
532 1ravel or slide along surface 11 and are sufficiently thin
that they cach will slide between a panel S00 and surface 11
without producing any movement of panel 500. Disposed on
plate 530 is a proximity sensor 542 which is adapied to
delect an edge of pane] 500. Scusor 542 detects an edge of
pancl SO0 as sled 510 moves towards that cdge. [f sensor 542
is covered by panel 500, clamp arm 534 remains in a raised
position. When sensor 542 passes au edge of panel 500 aud
is no longer cavered by pancl 500, controltcr 200 actuatcs
cylinder 538 to produce a clamping motion of arm 534
dowowardly against plate 530 to clawp ao edge of panel 500
1o sled 510. Typically, sensor 542 is an infrared pholoelectric
diffused semsor such as that mapoufactured by
Telemechaniyue, An ultrasonic posilion or proximily seosor
could also be used. Cylinder 540 is actuated Lo pivol arm 536
downwardly 1o clamp an edge of panel 500 in response 0
signals received from controller 200. As can be seen, clamp
526 typically is oriented on sled 510 so as 1o clamp an edge
501 adjacent on edge 503 of papel 500, edge 501 being
generally parallel 1o the true direction. Clamp 328 is orieated
on sked 512 so as 10 clamp an edge 502 which is oriented in
a dircelion generally perpendicular to the true direclion A.
Syslem $14 exlends from adjaceat edge 505 of surface 11
1o a poinl closely adjaceat stitcher 80 to permit sled 510 10
travel from edge 505 u the true direction A Lo s bome
position adjacent stitcher 80. Similarly, sysiem 516 cxlends
from adjacent edge 507 of surface 11 10 a point closely
adjacent slitcher 80 to pemnil sled 512 w travel from edge
S07 w its home position ¢losely adjacent stitcher 8.
Pneumalic lines S48 couple boih cylinders 538 and 540 10
a source of compressed air and extend-along systems 514
and 516. Preferably, a known mechanism 549 is provided for
gathering pocumatic lines 548 and tor providing a Hexible
casing for allowing lines 548 1o pay out with movement of
sleds 510 and 512 and for preventing lines 548 [rom
hecoming entangled in systems 514 and 516 or sleds 510 and
512. A typical mechanism 549 is an articulated, semi-rigid
chain through which lines 548 pass. Such a chain is sold by
Igus Co. of Rbode Island under the trademark NYTATRAK.
Pivot arm 50 is identical 1o the pivot arm of the previous
c¢mbodiment and includes rotalable disk Si, as shown o
FIG. 10. Mover arm 550, like mover arm 20, iocludes
pocunatic cylinder 21, fulcrum 200, rotatable member 35,
cylinder mount 21a, gear drive 254, hearing 25¢, shaft 254,
belt 25b, servo molor 25¢, and gear 35a (FIG. 10). Mover
anm 550 ol this embudiment differs in siructure {rom mover
arm 20 of the previous embodiment ai its distal end o thal
mover arm 550 actually prabs an edge of panel 500 and pulls
paocl 500 through its pivod aboul pivol arm 50. As shown in
I'1GS. 11 and 12, arm 550 iocludes a lower plate 552 aond ao
upper plunger 554 which is actuated by a preumalic cylinder
556. Lower plate 552 is disposed paralle] tu surface 11 and
is sutficicntly thin that plaie 552 can pass between panel SO0
and surface 11 wilbout disturbing panel 500 or causiog
movement Ihercof, Preferably, plate $52 rides on wheels
553. Disposed on the lop surface of plate 552 is a proximity
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sensor 558. Sensor 558 preferably is an infrared photocicc-
tric diffused sensor such as that manufaciured by Telemecha-
nique. However, an ultrasonic proximily sensor also could
be used. Sensor 558 detects an edge ol panel 504, such as
edge 503 causing actuation of cylinder 556, which drives
plunger 554 downwardly to clamp edge 503 berween
pluager 554 and plate 552, Plunger $54 normally is raised
except when acluated by controller 200 in response lo sensor
558_ Plunger 554 includes a concave recession 559 at its Lip
whose edges surround sensor 558 to prevent damage Lo
scnsor 558 as plunger 554 drops.

Two proximity seosors 560 and 562 (FIG. 16) are dis-
posed on a side of stitcher 80 facing sled 510. These sensors
or detectors 560 and 562 correspond 1o deteciors 40a and
405 of (he previows embodiment, and deteet the location of
sled 510. Preterably sensors 560 and 562 are disposed on a
vertical guide or support wall 561 for system 514. Sensor
560 is positioned Lo signal when edge 503 is 5 or 6 inches
from the acedle 83. Sensor 560 causes stilcher 80 o slow
from its normal operating speed, such as 3200 RPM’s, to a
jogging speed of about 400 RPM's. Sensor 862 is positioned
10 signal when edge 508 is at the tangent point, which is
about four inches from needle 83. At this point, Lhe stilching
operation is stopped. This use of two sensors allows the

stilching operation 10 stop wilhin one or two stitches of the =

desired location, and prevents overshoo!l. Normally the
stitcher 80 would require many stitches 1o stop. Overshool
of the tangent point would produce a nou-sywmeteical
corner. Scnsors 560 and 562 also arc typically infrarcd

photoelectric diffused sensors such as that manufaciured by -

Telemechanique, but could also be ultrasouic seasors.

In this embodiment, as shown in FIG. 10, stitcher 80
typically is disposed on 2 moveable dolly 570 which rides on
rails 571 which are oriented in a dircction perpendicular 10
the true direction A, Rails 571 rest on rollers 573. Dolly 570
is moved along rails 571 in a direction perpendicular to the
true direclion A by a drive such as a conventional screw
drive 572 which is operated by servo motor 575 and con-
trolled by controller 200. Drive 572 includes threaded screw
shail 577 which rotales and extends through mating, sta-
tionary threaded block 579 which is affixed to dolly 570.
Typically, dolly 570 has a range of iravel of about 6 inches
oo rails §71. Servo wotor 575 serves 1o lock dolly 570 to
a desired position. The location of dolly 570 1s monilored hy
seasor 467.

Syslem S16 preferably includes a slip cluich mechanism
519 such as a pacumatic pressure clutch which allows sled
512 to apply tension w pancl 500 ooy edge 502 without
learing pancl 500 or withow! overnding the mechanism of
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stitcher 80 which pulls panel 500 through stilcher 80. Clutch

519 is coupled o servo mulor 520 by a bel 476, and cluich
519 is connected ta cable 517 through a pulley {nol shown).
As a resull, sled 5§12 moves only as fas! as stitcher 80 will
allow.

Both scrvo molors 518 and 520 arc provided with respec-
live shaft encoders 478 and 480 1o track the position of
respective sleds 510 aud 512 in a knowy manner. However,
hecause of clutch mechanism 519, system 516 also requires
a slave shaft encoder 591 coupled lo the shafl of cluich 519,
such as by a belt 474 10 keep rack ol the localion ul sled
512. Belt 474 moves only when and as much as cable 517
and thus precisely tracks the location of sled 512.

‘Lhe operalion of this embodiment of the invention will
now be described with particular reference to FIGS. 15-26.
This sequence of events is exemplary only, and the sequence
and tming of the events and the particular steps themselves
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could be varied as desired to produce automalic slitching
and rofation of panel 500. To initiale Lhe process, the
operator pushes a resel buticn on control panel 207. Tn
response, controller 200 returns sleds 510 and 512 (o their
home positions adjacenl stitcher 80. (See FI1GS. 15 and 21.)
The home position for sled 510 typically is at the tangent
point, which as previously discussed, preterably is aboul
four inches from needles 83 and 85 of stitcher 80. However,
this distance can be greater or lesser depending upon the
needs of the particular process, and it can be readily adjusted
hy making the apprapriaie cnirics in control pancl 207. The
home position for sled 512 typically is that shown in FIGS.
15 and 21 in which sled 512 is closcly adjacent stilcher 8O,
and in which clamp 528 is gencrally aligned with needles 83
and 85 of stitcher 80 in a direction generally perpendicular
10 the true direction A. [a the home positiou, clamp arm 536
is in a raised posilion and thus clamp 528 is open.

Armn 550 is initially in a position such that plate 552 is
raised above surface 11. | Tus positioning, is accomplished by
actuating cylinder 21 and pivoting arm 550 about fulcrum
20a. Arm 550 then pivots in a counter clockwise direction,
as shown in FIG. 21, uniil arca 550 is aligned geoerally
parallel with the true direction A. Thereafler, arm 550
reverses its direction of movemen! to pivol in a generally
clockwise direction, as shown in FIG. 21, until it reaches a
position as shown in FIG. 21. In this orientation, arm 550 is
aligned so that plate 552 does pot interfere wilh any move-
weat of the otlier portions of the apparatus, and so thal anm
550 is disposed al approximatcly an angle of about 90° plus
or minus 30° with respect lo 1he true direction A.

Al aboul the samc lime, screw drive §72 1s activated to
withdraw dolly 570 from surface 11 along rails 571 suffi-
ciently that needles 83 and 85 of stitcher 80 are out of the
way during placement of panel 500 Typically, dolly 570 is
withdrawn about six inches. Thereafier, as shown in FIG. 21,
the operator manually places a panel 500 1o be sewn in the
stitching area on surface 11 so that one edge of panel 500,
such as edge 501, is beneath needles 83 and 85 of stitcher 80
and is disposed peoerally parallel 1o the true direclion A.
Edges 502 and 503 arc disposed groerally perpendicular lo
direction A. Preferably, panel 500 is positioned so thal edge
502 is aligned with needles 83 and 85 of stitcher 80, and with
clawp 528 of sled 312. 1 is importaut that pauel 500 lie a1
on surface 11 and nol be wrinkled or otherwise bunched ug.
Since sled 510 is in ils home position, sensor 542 on plate
530 of sled 510 is covered by pacel 500.

The operalor then pushes a “measure” button on control
panel 207 10 activaie cylinder 540 10 cause clamp 528
grab cdge 502, as shown 1n FIGS. 16 and 22. ‘|'herealiter, sled
510 begins moving from right 1o left as shown in FIG. 22 to
scarch for edge 503 and (o measure the leogth of edge 501
Once sensor 542 passes oul trom beoeath paocl 500 and
beyond edge $03, clamp 526 is activaled in the mannoer
previously described, to grab edge 501 adjacent edge 503.

Thereafter, controller 200 automatically moves pancl 500
10 the right as shown in FIG. 23, until ncedles 83 and 85 of
stitcher 80 are localed al a starting point, such as approxi-
mately twelve inches from the tlangent point of edge 503, or
approximately 16 inches from edge 503.

Al this point, screw drive 572 is activated to relurn dolly
570 toward surface 11 so that needles 83 and 85 of stilcher
B0 are in their bome or sewing posilivn along edyge 501, as
shown in F1(GS, 17 and 23. Preferably, in its bome position,
cutter 81 is located Yaths ot an inch in from edge 501 toward
the center of panel 500, and needle 83 is positioned Yath of
an inch trom cutter 81 while needle 85 is spaced ¥%ihs of a0
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inch from ncedle 83. However, olber distances may be used
as desired. The operator manually pushes edge 501 ino
needles 83 and 85 of stitcher 80. If Aange material is being
sewn onio edge 501, Lhe operalor also insens flange material
beneath panel 500 and aligns it with edge 501 vader needles
83 and 85 of stitcher 80 to begin the sewing process. If a side
panel is being sewn onto panel 500, the side panel 1oo would
be manually aligned by the operator 1o make certain that an
edge of the side panel is aligned with cdge 501, and that the
side panel is in Ibe proper orientation. Using a foot pedal or
other like swilch, (not shown), the operalor then begins lo
manually stitch the Hange material or side paoel or both to
edge 501 of panel 500. Once the operator is satisfied thal the
stilching operation has commenced satisfactorily, the opera-
tor rekeases his or her foot from the pedal and pushes an
~gutomatic” bullon. Thus begins the next automatic portion
of the process.

During the entire slitching process, cutier 81 wrims the
edge of panel 500 and the fange material or side paoel, even

an the corners. All of the material outside the stitch produced

by needle 83 is removed, which typically is %" of materal.

In the pext automatic portion of the process, arm 55
initially pivots a4 shor distance in a cownter clockwise
direction, as shown in FLG. 24, to be in the position shown
in phantom in FIG. 24, in which arm 55 forms a0 angle of
approximately 70° with respect lo the true direction A.
Stilcher 80 then automatically sews edge 501 of panel 500
1o 1he other materials, such as a flange material or a side
panel, until stitcher 80 approaches the corner of edges 503

and 501. Sensor 56 first detects the position of sled 510 in 5

which edge 503 is about 5 to 6 inches from peedles B3 and
85. A signal from sensor 560 causes controller 200 1o slow
the stitching pace trom full speed 1o a jogging speed. o
preferred embodimen, stilcher 80 operates at 3200 RFM's

at full speed and once sled 510 is detected by sensor 560, ;

stitcher 80 slows 1o about 400 RPM’s. Stitcher 80 is now in
what is known as the jog mode. Stitcher 80 continues in this
jog mode until sensor 562 detects sled 510 which is 1he point
al which 1he needles are disposed at the tangent point on
edye 501, which typically is when edge 503 is ahout four
inches from needles 83 and 85 of stitcher 80. At this point,
stilchier 80 ceases stiiching, and panel 500 is in the pusition
shown 1o FIG. 24.

During this pericd of automatic stitching controller 200
measures the length of malerial being stitched, and the
number of stitches to determine the stitch length. Koowing
this quantity and the ciccumterence of the comer, controller
200 knows how many stilches are required to stilch the
coroer. Controller 200 then coordinales movemenl of the

elements of the system, including servo mwotors 518, 520, s

and 25¢ and stitcher 80, 1o make cerlain (hat while panel 500
is being pivoted, a clean symmetrical coraer is stitched and
cut and that the proper ouwmber of stilches are utilized to fully
stitch Lhe cornur.

The next siep involves automatic pivoling of panel 500.
Pivol arm %0 drops into secure engagement with panel 500
adjacent W the corner of edges 501 and 503 1o clamp pape]
500 to surface 11 Lither simulianeously therewith, or
shortly thereafter, plaie 552 of arm 550 is pivaled dowan-
wardly about [ulerum 204 volo surface 11 aod arm 550
bepins pivoling in a clockwise direction, as shown in IIG.
24, as plate 552 searches for ¢dge 503. As sensor 558 of plate
552 delects edpe 503, by passing vader panel 500, cylinder
556 is activated Lo cause plunger 554 to drop as descnbed,
W clamp edge 503 against plate $52. Controller 200 1ben
queries whether panel 500 is ready for pivoling. If the panel
has been grabbed by plunger 553 and no other errors exist,

3
(=]

o8

12

the pivoting proceeds. If sensor 558 cannot find edge 503,
the machine will stop, since the response 1o the query is
negative. If there is an error, 1be operator may lhen correcl
the problem and push lhe appropriate bulion on conlrol
panel 207 to cause Ibe pivoling of panel S lo automatically
proceed.

Thercafier, clamp 528 on sled 512 releascs cdge 502 by
raising arm 536, and clamp 526 on sled 510 releases edge
501 by raising arm 534. Motor 25¢ then causes arm 550 to
pivol in a oounter clockwise dircetion, as shown in F1G:. 25,
pivoting panel 500 about arm 50 through a 90° angle until
panel 500 is in the position shown in FIG. 25. Sled 512 then
moves from right 1o left, as shown in FIG. 26, 10 ils bome
position adjacent stilcher 80. Clamp 528 is then activaled to
yrab edge 501. Plunger 554 is raised, and amm 550 is pivoted
in a counter clockwise direction, as shown in FIG. 26,
sufficiently 10 allow release of edge 503 from plunger 554
aad plate 552. Thereafier, arm 550 is pivoted by cylinder 21
about fulcrum 204 1o raise wpwardly the end of arm 550
conlaining plunger 554. Arm 550 then is pivoted in a
clockwise direction, as shown in FIG. 26, to retumn arm 330
to its home position, as shown as FIG. 26. Pival arm 5U also
is raised. Shortly. thereafter, sled 51¢ moves [rom right to
lefi as shown in FIG. 26, searching for edge 504, As sensor

15 542 detects edge 504 by traveling past cdge 504, edge 503

is clamped by clamp 526 adjacent edge 504 in Lhe position
shown in F1G. 26. The automalic sewing process com-
lences once agaiu.

During the sewing process, servo motor 518 is not
aclivaled, but tolates Ireely. Servo moutor 520 is activaled W
cause sled 512 10 move trom left to right, as shown in FIG
21, along the true direction A. However, the sewing appa-
raws of stitcher 80 actually pulls pane] 500 through slitcher
R0 and confrols the rate of movement of panel 500. Sled 512
merely lensions panel 500 by pulling on it to keep panel 500
from being caught or from bunching wp within stitcher 80
Cluich 519 allows adequate slippage between serve molor
520 and system 516 (o prevent panel 500 form being pulled
through 100 quickly. Clutch 519 can be adjusted so that the
desired tension is conlinually applied without pulling pancl
500 through the stitcher oo quickly.

Controller 200 counts the number of rotations of panel
500, and hy so doing, contraller 200 knows when edge 501
has again been reached.

As the process returas 16 edge 501, it should be recalled
that only a portion of edge 501 was stitched initially, such as
about he last 16 inches or so. Therefore, Ihe remaining
portion of edge 501 also must be stitched. If stilcher 80 were
allowed to stilch edge 501 from beginning to end withoul
adjustment, panel cutier 81 would cul off the previously
stitched portion and produce an irregular edge which was
trimmed twice where the stilches overlapped and culy once
where the stitching was fresh. To overcome this problem.
when stitcher 80 returns (o the starting point, for example 16
inches from cdge 503, controller 200 automatically aclivates
screw drive 572 to withdraw dolly 570 and thus needles 83
aod 85 of stitcher 80 away from surface 11. The distance
stitcher 80 is withdrawn equals the amount of material cut by
culter 81, such as % of an inch. Thus, as the starting poinl
is reached along edye 301, the: newly [urmed stitch coincides
with tbe original stitch, and panel cutter 81 docs not cul any
material al all from panel 500 aloog edge 501 from the
slarting poinl W edyge 503

Thereafter, panel 500 is pol pivoted again. Inslead,
stitcher 80 continues lo operate in a straipght line, stitching
oft edge 503 of he panel as sled 512 continues to pull panel
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500 to tbe right as showa w FLG. 24 aad as clamp 326 on
sled 510 is deactivated w release panel 500. Preforably
stitcher B8 is in its jog wode during the fast fowr inches
before edge 383, a5 detectod by sensor 562. Ooee edge $03
passes neecties 83 2ad BS of stichee 88, as determined by
coniroller 200, stitcber 80 is deactivaed znd Banpe cutier 95
15 activated fo sever the Hange matenal (i necessary) afonp
a line parallel to edge 383, Once the flange material has been
cel, sled 512 resumes its travel ta the right as shown 1 PG
24. Opce sled 512 reaches 3 home position adjacest pulley
524, sled 812 stops and cylinder 349 15 deactivated 1o release
edge 502 of panet 500. Sled §12 then i titted in 20 upwad
position by cylinder 458 1o release pane] 500, a5 shown in
FI1G. 14. AL this poins, paoe] 300 is removed from sucface 11
cither manually by the operator or automatically using other
equipment,

It is w0 be powed 1hat any dime where siitching is com-
menced after it has stopped, preferably stitcher B9 i3 opor-
ated in the jog mode for a shorl period of rime 10 beyin the
stitching  process. Thereafler sticher 80 aulomatically
swhches imo ris full operating speed. This siep is done so
that the stiching process begins smoolhly and docs aot spag
ar produce ather errars.

It is w be undersiound thal cuatcoller 200 may e pro-
grammed 10 change aay of the variables, depandiog o the
partivuiar applicativn. For example, the tangent puinl van be
changed from four inches from ao edge to some other
awmber. In addiniow, the speed at whuchs the pavel s pivoted
can be wdjusied. Typically, orin 550 takes two seconds w0
pivot pavel 500 through ag angle of 90°. Howeves, this
pivotling can be done either more quickly or more slawly as
desired. Ao, the jop mode cau be set at any RPM selected
by the operator. Fipally, the period of fime ur the pumber 0f
stitches during which the jog wode is utifired n bows
begianiag the stilching process and upon approaching a
langent paiat can be adjusted.

‘The controller utilized for this pucpose is a2 coaveatiagal
rouitl axis comrpercial type controller which can be pro-
grammed in a koown manner by one of ordinuy skill in the
art.

To achieve high quality sizing, other aspecis of the
wvention, as deseribed below, acourately feod the fup pagel
to the stitcher, More particularly, mechanisms 68 and ) arc
provided for moaitaciag the orientation of 1he lop panel, and
mechanisca M is provided fue gdjusting the erieatation, if
misalignment occurs.

Referrag o VIGS. §, & and 7 comyointly, & shoc 60 is
pivatally moyated and spriag bissed w engrge the edge 304
of the p panel that is being joined, The biasing lorce is
sufficient (o relain contact with the cdge, butl ool cnough o

cause bunchiog o1 movemens of the panel. As sudh, the shoe ¢

30 follows the longitudinal orientation of the vdge.

The shoe 60 includes 2 jog 61 that acts a5 2 photo mask.
A detector array 70 s disposed to mositor the jog 61, The
array 70 includes photo emitting 70 and detecting mecha-
nisems 705, with the jop 61 placed therebetween. The initial
position 71 of jog 61 is comtered in the array 70. Thus, if 1he
shoe 60 moves hecause the matenials are fed at an angle
relative (o true direction A, detector aray 70 detects more of
less uptical eney tun tat detected when the material is
fed at a true direction A, As such, array 70 provides a signal
indicative of the proovm and direction of misorientalion.

Alternative atientatioa detection leckniques ate known. fa
addision, fur verlain materials, particutarly unfilled
materials, a defecior amay may be used without a shoe
apparatus, [n these srrangement, the matenial, ratber than the
shoe, may act 2s a mask for the phoso-detecting arrange-
ment.

n
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‘{o adjust the orientation of the top psael, a comeclion
wheel M is provided. Refecriog o FIGS, 1 2ad 2 conjoiatly,
she correciion wheed includes a receiving wheel Mg that
may eogage the panel as deseribed below. By varving the
ratational speed of the receiving wheel 30, 2 torque may
resuil from the force of ihe receiving wheel and the forve of
the stitcher s feeding mevhanism. This torque cavses the top
panel 10 pivot slightly and may be used o correct the
anemation of the top panel. The recriving wheel M s ta
trimsverse alipamenl with ithe needie, relalive 1o direction A,
so that the panel may be roated ivio alippment aboui ihe
needle. Thus, the panel will not be pulled Gom the needle.

Referring o FIG. 2, tbe correction wheel includes &
recciviog wheel Mg, a drive whee! 34, and a belt 32, The
receiving wheel Mg and (be drive wheel 31 are connected by
a ueaber 348, the cormhination 41 heing attached @ preu-
matic lifter 34. The Nifter 34 is raised ac tawered an guide
posis Ma, wnder the control of the controlter 208, Vertical
adjusters 33 aie wsed w calibvate plaiforn Sa, which bolds
the combination 41, ir relation o frame 5. In this fashion,
the eombination 41 moay be calibrated for diferent thickuess
pasels, Drive wheel 31 s drivens by & drive train 100,
described below, Receiving wheel 38a e congected ta drive
wheel 31 via 2 belt 32, which in & preferred embodiment is
rubberized apd wotbed, Belt 32 bolk cooneels the respective
wheels anid also provides & solt, ye! them grip on the op
panels.

Drive train 108 is mechapically covpled 1o a main shafi
{not shown) of the conventiona! stitcher 80. In this fashion,
the vorrection wheel 30 miay be kept in synchronism with the
feeding mechanism of the sitcher. Referring to FIGS,
4A—4B conjointly, drive (rain 100 includes Bexible deve 40,
maio disk 41b, cocearric gear 4, carriage 42a, clutch 45,
drive sheft 138, and universal 36, Flexible drive 40 is
attached 10 the main shafi of the convemional stitcher, with
kuowy techoigues. The other end of the Bexble drive 40 s
copnecied 1 3 main disk 41 1o which vocentric goar 4 s
altached off center. The off center anachment canses pin 41c
ta move about the cewter of disk 41h. This causes the
carrtage 42« o rock hack anct forth, as mdicaled hy 13 and
C. For example, if the gear 41 i5 positioned off center s of
an inch by adjustiog pin $1u, the carmiage will rovk ¥ of an
inch {10 of an 1och plus %o of a0 inch). Carniage 425 has an
opeoing with chanaels 427 for bolding » fixed nut 425, The
channels 42f extend for substantially the length of carriage
trame 42¢. Lacriage 42a mucks ia direclion of aaws UL,
while the out 42 is held vertically statiopary and slides
within carriape 42,

A carciage arm 42g is pivotally anached by pin 424 10
frame d42¢. The other end of carriage 43a s slidably atached
to rocker arm $2c. Rocker amm 42¢ is caused o rock in
direction of arrows D-E by the rocking motion of carriage
42z Iy addition, ocker ang 42¢ 5 attached o 3 voc-way
<clutel, such as a Tarrington clutch 45, which reccives fhe
mckiag motion D~E and waasiates @ imta e rotational eotion
w the direction showo by arrow F. The ratatioaat speed is
proportional in the speed of muoking motion D-E. Thus, thk
rotation of the main sbaft {pot shown) is iranslated imo a
rutations] moliun F al the sutput of cluch 45,

The put 425 is engaged with @ lead screw 424, which is
altached fo clectric stepper motor 44, coatrolled by the
conroller 200. Thus, controtier 200 causes the fead serew o
tulate, tuys taising of foweriog the pul 42b aod the carriage
4da. Sve phantom of FIG. 48 for example aficrnative

5 pasition of carmiage 42c. By raising or lowering the carriage

42, the amount of appular rotation of the rocker arm 42¢ is
affected. By lowering the carriage 42C a smaller angulas
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rolation 0, is covered in the same time as abave for 0.
Consequently, the controller changes the rotational speed at
1he output af clutch 45 by siepper metor 44, Drive wheel 31
is driven by a drive shafi 135, which is allached to the output
of cluich 45.

Shafi 135 includes universal 36 10 allow the comreclion
wheel 30 10 be raised and lowered relative 10 the working
surface 11. The correction wheel 30 is pncumalically raiscd
or lowered by pneumatic lifier 34, as described above. The
wheel 30 is placed 1n the [owered stalte, during the stitching
operalion, so that the panel may be adjusted. The wheel 30
is placed io the raised statc, during the urning operation, 50
that the panel may be rotated freely withoul friction from the
recciving wheel 3.

Correction wheel 30 corrects any misalignment of the
edge of the top panel by having the speed of the receiviog
wheel Ma appropriately adjusted. As a result, even it the top
panel 305 is slighlly misrolaled by lhe mover arm 20, i.e., lo
something other than 90%, correction wheel 30 may adjust
the panel.

The wethod of correcting the orienation will be described
with rcference to FIGS. 1, 2, and 4A—B. The pancl is pulled
toward stitcher 80 by a feed mechanism (not shown) of the
stitcher and by a receiving wheel 30a engaged with the top
pancl M5 The receiving wheel X0 is mechanically coupled
to a main shaft of 1he sewing machine and 1hus rotales, ia
synchronism with the leeding mechanism. The longitudinal
arientation of the top panel 305 is monitared by a detector
mechanism 60 aod T0. 1o response Lhereto, Lthe mechanical
coupling of 1he receiving wheel 30a is modified to appro-
prialely increase or decrease the rolalional speed of the
receiving wheel 302. The resulling lorque, caused by the
receiving wheel 30a and the feeding mechanism of the
stitcher, causes the panel to rolate into alignment.

Depending on the tvpe of panel used, polytil or the like
may protrude from the ticking layer of the panel 305. Te
Hartten the edge 301 before the edge is evenmally sewn, and
io the process uge auy protruding All owwardly, a paoel
flaticning apparatus 90 is provided. Referring to FIG. 6,
panel Rauener 90 is disposed prior to the needle 83, using a
spriug mount 91 which is provided to absorh vibrations, A
preumatic lifier 92a (see FIG. 1) is used 10 raise the flattener
90 to ease inilial loading of a paagel into the invention.
Allernalively, (be Lifter 920 may be wsed (0 replace the
spring mount by acling as an air spring. ‘Lhe Hattener 90 is
attached 10 the main shaft (not shown) with a flexible drive
92 so that it may synchronously rotate as shown by arrow G,
as a coupler 1o the fecding direciion of the materials (sce
FIG. 7). In a preferred embodiment, Hattener %0 has an
auger-like shape, so that the screw-like edges and rotation
may fallen the material and urge anv fill toward the outer
edge, where il may be eventually cut by a papel cutter 81.
Alternatively, the flattener 90 may be a helical, wedge-
shaped brush, or use similar helical structures.

In view of the above description, it is likely that modifi-
cations and improvements will occur to those skilled in the
an, which should be deemed as being within the scope of
this iavention. The above description s utewded 10 be
cxemplary only, the scope of the invention heing defined by
the following claims and 1heir equivalents.

What is claimed is:

1. A machine for sewing togelher a first panel aod a
second panel, said machine comprising:

a sewing rachine for receiving along a {eed direction and

juiniog Lepether the (irst and second panels;

an arm having a longitudinal axis and being arcuately

moveable about a fulcrum towards a surface of the first
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panel, a distal end of 1he arm being adapted to contacl
the surface of the first panel as the amm moves loward
the surface of the first panel;

means for rolating the arm about an axis normal o the
surface of the first panel 1o rotate the first panel when
the distal end of 1he arm is in contact with ke surface
of the first panel;

& shoc biased o follow an cdge of the first pancl as the
first papel is fed 10 the sewing machine;

a detector o monitor the shoe and provide a signal
indicative of a longitudinal orenmation of the edge of
the first pavel; and

means for adjusiing the Jongirudinal orientation of the first
panel with respect to a true feed direction in response
to Ibe longirudinal orienlation signal, the adjusling
means including a receiviog wheel engageable with the
firs1 panel, the receiving wheel being in alignment with
the scwing machine along a dircction transverse to the
wue feed direction.

2. The machioe of claim 1, wherein the adjustiog, means
further includes means for rotating the receiving wheel, the
rolating means being coupled to a main shafi of the sewing
machine and including means for varying a rotational speed
of the receiving wheel.

3. A method for automatically sewing together a first
[abric pame] and a pices of malerial, he method comprising
the steps of:

wanually placiog the first fabric panel aod the piece of
maltcrial on a worklablc adiacent a sewing maching in
a predetermined location;

aviomatically feeding the first panel and piece of material
to the sewing machioe in the feed direction;

sewiag together the first panel and the piece of material
along one edge of the first panel;

detecting a comer of the first panel at a first predetermined
distance from the sewing machine;

In response to said detecting step pivoiiag the first pasel
about the comer;

during said pivoling step, conlinually automaticaily sew-
ing 1be first panel to the piece of matena] along an edge
of the first panel; and

culting the corner of the first panel during said step of
contivually automatically sewing,.

4. The method as reciled in claim 3 further comprising the

steps of:

prior to said delecting step, detecting the corner of the firsi
paoel al a second predetermined distance [rom the
sewing machine, the second predelermined distance
being greafer (han the first predetermined distaace; and

in response to deteciing the corner of the first panel al the
second predelermined dislance, slowing the stiiching
speed ol the sewing machine until completion of said
pivoling slep.

5. A machine for sewing together a first panel and a

secoud panel, said machine cowprisiag:

a sewing machioe for receiving along a feed direction and
joining together the first and second paneis;

an amm having a longitudinal axis and hcing arcualely
moveable aboul a fulerum towards a surface of the first
panel, a dislal end of the amm being edapled 1o conlact
the surface ot the first pancl as the amm moves toward
the surface of the first paocel;

apparatus for rotaling the arm aboul an aXis normal 10 the
surface of the first panel lo rotate the first pancl when
the arm 1s in contact with the surface of the tirst pancl;
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a controller;

a first detector positioned a first fixed distance before the
sewing machine along the teed direciion tor providing
a first signal 10 the coatroller when the first detecior
detects a corner of the first panel, the controller causing
the sewing machine to reduce its stilching speed in
response to the first signal;

second detector positioned a scooud fixed distavce
before Ihe sewing machine along the feed dircction for
providing a second signal to the controller when the
seeond detecior detects a comner of the (st paned, the
controller causing the rotating apparatus to rotaie the
first panel in response lo the second signal; and

asecond pivot amm engageable with the surface of the firsi
panel in a posilion proximal 1o the sewing machine
with respect 10 the disial end of the arm lo provide a
pivot point for rotation of the first panel, a second pivol
arm cogaging the surface of the first panel in response
to the second signal.

6. A wachine for sewing together a fabric panel and a

picee of material, said machine comprising;

4 sewiny machine for reeeiving along 4 feed direction and
joining togelher the fabric panel and the piece of
malterial;

a mechanism disposed after the sewing machine in the
feed direction and including 2 clamp for grasping a
forward edge of the fabric pavel with respect o the feed
direction and for pulling the fabric panel linearly in the
feed direction past the sewing machine;

apparatus for detecling the position of a trailing edge of
the fabric panel with respect 10 the feed directicn, the
clamp releasing the forward edge of the fabric paoel
when the trailing edge of the fabric panel is in a
predelermined posilion with respect 1o lbe sewing
machine; and

apparatus including an arm for rotating the fabric panel
around a corper of the fabric panel.

7. The machine as recited in claim & further comprising
apparaius for selectively moving the grasping and pulliog
wechanism in the feed direction and i a direclion paralle]
lo and opposite of the feed dircction, the moving apparafus
moving the grasping and pulling mechanism toward Lhe
[abric panel afler rutation ol the (abric panel 1w atlow Lhe
clamp 1o prasp an edge of Lhe fabric pancl.

8. The machine as recited in claim 7 further comprising a
slip clnch disposed between 1he moving apparaius and Lhe
grasping and pulling mechanism

9. The machine as recited in claim 7 wherein the moving
apparalus is powered separately from the sewing machioe.

10. The machine as recited in claim & wherein said
grasping and pulling mechanism iocludes apparats for
sensing an edge of the fabric papel.

11. A machine for sewing 1ogether a labric panel and a
piece of material, said machine coroprising:

a generally planar table baving a trame for supporting the

fabric panel;

a sewing machine for joining together the fabric panel and
the piece of malerial;

apparatus for feeding the fabric panel to and past the
sewing machioe in a feed direclion;

a dolly disposed in sliding contact with the frame of the
table and supporting Lhe sewing machine; and

a drive mechanism for moving he sewing machine and
dolly seleclively toward and away from the 1able in a
direction generally perpendicular 1o the teed direction
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and generally parallel to the plane of the table 10 allow
proper placement of 1he sewing machine with respect lo
an edpe of the fabric panel.

12. A machine for sewing together a fabric panel and a
piece of malterial, said machine comprising:

a table for supporting the tabric panel,

a sewiny, machine for joining gether the fabric pavel and

the picee of malcrial in a scwing process;

apparatus for feeding the fabric pancl to and past the
sewing machioe in a feed dircction;

a drive mechanism for moving the sewing machine selec-
tively toward and away from the table in a direction
generally perpendicular 1o the feed direction to allow
proper placement of the sewing machine with respect to
an edge of the fabric panel; and

a sharpened cdge dispascd in association with the sewing
machine for rrimming a sirip off ao edge of the panel in
conjunction with the sewing process, a widlh of the
sirip heing timmed heing adjusted by operation of the
drive mechanism.

13. A machine for sewing togetler a fabric pavel and a

piece of material, said machioe comprising:

a peneraily planar table for supporting the fabric panel;

a sewing machine for joining together the fabric pancl and
the piece of material;

apparatus for feeding the fabric panel to and past the
sewing machine in a feed direction;

a drive mechanism for moving the sewing machine selec-
tively toward and away from the table iu a direction
generally perpendicular to the feed direction and gen-
erally parallel 1o the plane of the table to allow proper
placement of the sewiog machioe with respect 10 an
edge of the fabric panel; and

apparalus including an arm for rotating the fabric panel
after sewing along one edge of the panei 1o place
another edge of the papel in position (o be sewn.

14. A methad tar joining together a fabric panel with a
piece of material along edges of the [abric panel, said
method comprising the steps of:

feeding the fabric panel and the piece of material 10 a
sewing machine in a feed direction;

sewing together the fabric pauel and the picce of material
at a position spaced a predetermincd distance from an
edge of the panel begicning at a first location;

rotating the panel about a corper after said sewing step has
beeo completed alony the first edye of the panel;

sewiny lugether the Cabric panel and the picce of material
along another edge of the pancl;

simuliancously with said scwing sleps, culung with a
culler a strip of a predetermined widih from the edge of
the fabric paoel, the predetermined widih being less
than the predetermined dislance;

completing said sewing steps by returning the sewiug
machine to the first location; and

withdrawing the scwing machine and cutter from the
fabric panel in a direction generally transverse 10 the
fecd direetion as 1be sewing machine approaches the
first location, o prevent aiting of a strip of the
predetermined width after return of the sewing machine
o the frst location,

15. A machine [or sewing fogelber a fabric pancl and a

piece of material, said machine comprising:

a sewing machine for receiving and joining the fabric
panel (o the piece of material along edges of the fabric
panel,
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apparaius for feeding the fabric panocl and the picce of
material 1o the sewing machine in a desired feed
direction;

a receiving wheel for engaging a surface of the fabric
panel, the receiving wheel being in alignment with the
sewing machine along a direction generally transverse
10 the desired feed direction but spaced from 1he sewing
machine;

a drive for rolaling the receiving wheel, the drive being
mechanically coupled 0 a2 main shafi of the sewing
machine; and

apparatus including an arm for engaging the fizst panel for
rotaling the first panel around a corper of the papel as
the corper of the panel approaches and passes through
the sewing machine.

16. A machine for sewing together a fabric papel and a

piece of material, said machine comprising:

a sewing machine for receiving in a feed direction and
joining together the fabric panel and the piece of
malerial;

an edge flatiener disposed prior 1o the sewing machine in
the feed direction of 1he fabric panel and including a
component rolatable about an axis of rotation; and

a pneumatic cylinder for bolding said edge flattener in
position with respect Lo lhe fabric panel.

17. The machine as reciled in claim 11 wherein said drive

mechanisim comprises:

a screw drive coupled to said dolly.

18. A machine (ur sewing logether a fabric paoel and a

piece of material, said machine comprising:

a sewing rmachine for receiving along a feed direction and
Joining together the fabric panel and the picce of
malerial;

apparatus tor rotating the fabric paoel aboul a corier of
the fabric pancl, said rolating apparalus comprising:

20

a pivol for cngagin% the coruer of the fabric paoel o
hold 1be comer ol the fabric panel in position and w
permil the fabric panel lo pivol thereabout;

an arm ltor engaging the tabric panel at at least one
point spaced from said pivol; and

apparatus for rofaling said arm aboul said pivol.

19. The machine as recited in claim 18 further compris-
ing:

a controller;

a first delector positioned a first fixed distance before said
sewing machine along the feed direction for providing
a firsl signal o said controllcr when said first detector
detects the corper of the fabric panel, said controller
causing said scwing machine 1o reduce its stilching
speed in response to the first sipnal; and
second deleclor positioned a second fixed distance
before said sewing machine along the feed direction for
providing a sceond signal to said controller when said
second detector delects the commer of the fabric panel,
said conlroller causing suid rotaling apparatus 10 late
tbe fabric panel in response to the second signal.

20. The machine as reciied in claim H wherein the drive
mechanism is independent of a sewing machine drive.

21. A machine [or sewing 4 piece ol material comprising:

a sewing machine for receiving the piece of malerial in 2

feed direction;

an edge flatiener disposed prior to the sewing machine in

the feed direction of the fabne panel and including a

generally cylindrical component which engages the

piece of materal rotatabie about an axis of rolalion;

2 motor for rotating the cylindrical component about its

axis of rulalion io a direction such that lhe compooent

engages the piece of material in a direction opposite of
lthe [eed dircetion; and

apparatus for holdiog the edge Hattever in position with

respect to Lhe piece of material.

* L4 L3
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Model 1335A

Automatic Pillow-Top
Gusset Ruffler Workstation

With Auto Flanging Module

Patent Pending

¢ One operator produces
60+ queen size pillow-top panels
With flanging and ruffled gusset corners

¢ 600% production gain over manual operation

* Automatically flanges panel, edge guides, senses corner, ruffles
gusset, stops, cuts flanging & gusset, repositions folder assembly
for finishing operation.

* Plain, fused, vertical stitch and quilted gusset

Atlanta Attachment is the world’s largest manufacturer of custom designed automated equipment for the sewn products
industry. We also manufacture OEM replacement parts and can duplicate any obsolete part or component.

Visit our website: WWWwW.atlatt.com

Ths equipmant iz probectad by ane OF Mans of he iowing patents US patents 4 0:8.533; 4,780 421, 4 432,204, 4. 466,967 Atlanta Attachment Gompany

4,544,683, 4,895,003, 5,134,847, 5, 130 889, 5, 209,270; 5,307 750, 5,372,796, 5,437, 73, 5522432, 5.524,563, 3,562,060 401 Indystrd Park Dive
5.634418; 5,647,200° 5,857 711 5,743,202 5,865,135, 5899159, 5215319: 4.918,560; 5974376 5,979 M5, 6.005. 14 Lawrerceville. GA 30045 U
Furagn pakants 2,084 053, 2 076,379, 2.177.509; 2,210,589, 4-504, 742; 8 511 916, 9-520,472, 0,537,323, 92,905,522 6; (no)g:s'-v;meﬁ Pk (7750?963-7641 EXHIBIT 2

95,935,062 B; 96,006,922 2 Othar IS and F cresgn Piems Pendg 020880711024
amail asles@atlatt.com Page43




Model 133DA

Tandem Operation for Maximum Productivity
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wodel 1335A

Model 1335A Time Study
TWIN PANEL - 201"

-] Tandem Description

30.0 ~___Loading & Finishing

20.7 Straight Sewing

24.0 4 Comars

74.7 Total Seconds

48.2 96.4 Pieces / Hour MAX

38.5 77.0 Pieces / Hour @ 80% EFF
FULL PANEL - 232"

Single Tandém Duwcrigtion .

30.0 Loading & Finishing

23.9 Straight Sewing

240 4 Comers

77.9 Total Seconds

46.2 oz4 Pieces / Hour MAX

3r.0 74.0 Pieces / Hour & 80% EFF

QUEEN PANEL - 256"

Gingle Tandém Description

30.0 Loading & Finishing

28.3 Straight Sewing

24.0 4 Comers

803 Total Seconds

44.8 89,6 Pieces / Hour MAX

35.0 71.8 Piecas / Hour @ 80% EFF
KING PANEL - 288"

Single  Tendam DescTipion

0.0 Loading & Finishing

29.6 o Straight Sewing o

24 4 Corners

B3.6 Total Seconds

43.1 86.2 Pisces / Hour MAX

44 688 Pieces / Hour @ 80% EFF
NOTE

The above exampies are based on the following:
6 SPI @ 3500RPM. We have assumed an operator
proficiency of 80% of the maximum potential. This
includes nonmal machine servicing, thread breaks,
etc. Actual production wilk vary depending upon
operator proficiency, work cell configuration, material
flow, procurament of raw matenials, frequency of roll
changes. etc.

CORFQRATE & MFG

Advantages:

* 600% productivity improvement over manual operations.

¢ One operator produces 60% queen size pillow-top panels with
flanging and ruffled gusset corners per hour (two workstations}.

e Automatically flanges panel, edge guides, senses corner, ruffles

gusset, stops, cuts flanging & gusset, repositions folder assembly

for finishing operation.

De-skills two difficult operations.

¢ Eliminates mitered borders and tailoring problems.

* Ruffles are always positioned precisely on corners.

+ Superb tailoring utilizing less skiilled labor.

e Simple machine to maintain.

Safety interlocks.

State-of-the-art Serial Bus Control System.

Electronic thread break detectors.

Ail aluminum maintenance-free air fioatation tabie.

Floatation table electronically controlied.

Floatation table automatically adjusts air flow for different

weight paneis.

Sewing workstation swings out for ease of maintenance.

» Reliable sewing head with self-contained o¢iling system.

» Electronic servo drive motor with needle paositioner
(no synchronizer required).

* Pneumatic footlift.

» Automatic knife equipped with electric eye to ensure no obstructions
to safe operation.

* No tools required for routine adjustments and maintenance.

* Remote oil drain and filter access.

¢ Gusset accumulator ensures adequate material is available before
cycle begins.

Auto Flanger model 1334

Automatic flanging module for pillow-top gusset ruffler workstation.
e Eliminates the secondary flanging operation.

» Ensures proper tailoring of pansl corners.

+ Heavy duty sewing head.

¢ Electronic thread stops.

¢ State-of-the-art design with patentad Serial Bus Control System.

¢ Pneumatic footlift.

sales@atlatt.com *» www._atlatt.com

We pledge to maintain invertories of the recommended spare parts for our automated
workstations and 1o ship those replacement parls within 72 hours. I the replace

ent parts are not shipped within 72 hours they will be FREE! Contast Sales tor

the recommended spare parts list and the model workstations covered.

Th= Sudden Service

Atlanta Attachment Company

401 Industrmi Park Drive

Lawrancevifle. GA 30045 USA

(770) 963-7389 » FAX {770} 962-7641

Thez equipmanl e orofecind by one & more of 1o Klicwing palants. LIS patonts.4 (38 S30; 4,280 42, 4 432 204, 4 458,367, L]

A Fd4 BB, 4,686,005, 5 134,947, 5.159,889; 5,200,270 530775, 5373 798, 5,437,738, 5.522 30, 5524 583; 5,562,000;
5534 418, 5,647 297 5 657,711, 5.743,202, 5,645,135, 5,800,159, 5915319; 5,918.550; 5,024 37: 5479343, 635,794
Formgn palents. 2,084 055, 2076379, 2.177 389, 2210569 4-304.742, §-511.016, 3-520,472, 0.531.323; %2 905 522 8,
95935082 &, 95,936,922 2 (ther U'S and Forsign Palants Pandng 2068071 1026

Page 44

EXHIBIT 2



