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RECEIPT NUMBER

UNITED STATES DISTRICT COURT AHach A - Q,

FOR THE EASTERN DISTRICT OF MICHIGAN
SOUTHERN DIVISION

T.D. INDUSTRIAL COVERINGS, INC.,

)
a Michigan corporation, )
)
) TR I AT TR
Plaintiff, ) ek W
) Civil Action No.
VS, )
) Honorablc
DOUGLAS CONLIN and CONLIN ) MAGISTRATE JUDCGE CAPEL’
CORPORATION, a Delaware corporation, )
)
Defendants, ) FI LE D
JUL 2 3 2004
COMPLAINT CLERK'S DFFICE, DETROIT-PSG

U.S. DISTRICT COURT
NOW COME the Plaintiff, T.D. Industrial Coverings, Inc. (“Plaintiff”’), by and through its

attorncys, and complains against thc Dcfendants, Douglas Conlin and Conlin  Corporation
(“Defendants™), as follows:

1. This is an action for Declaratory Judgment pursuant to 28 U.S.C. §§ 2201 and 2202,
for the purposc of determining an actual controversy between the parties as hercinafter more fully
appears.

PARTIES

2. Plaintiff, T.D. Industrial Coverings, Inc. is a Michigan corporation with a place of
business at 6220 18.5 Mile Road, Sterling Heights, Michigan, 48314, Plaintiff has been in the
business of manufacturing cut-and-sew protective covers for various industrial applications since
the 1980’s.

3. Upon information and belief, Defendant, Douglas Conlin , is an individual residing
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at 7 Ball Farm Way, Wilmingtonl, Delaware 19808. Upon information and belief, Douglas Conlin is
the president and founder of Conlin Corporation.

4. Upon information and belicf, Defendant Conlin Corporation is a Delaware
corporation with a principal place of business located at 3 Germay Drive, Suite 5, Wilmingtc‘)n,‘l’
Delaware 19804,

JURISDICTIONAL ALLEGATION

5. This Court has jurisdiction over this matter pursuant to 28 U.S.C. §§ 1331 and 1338
since this action arises under Title 35 of the United States Code.
0. Venue is proper in this District pursuant to 28 U.S.C. § 1391(b)(1) and (c) inasmuch

as Plaintiff resides in this district and the place of business is located in this district.

FACTUAL BACKGROUND

7. Plaintiff has been and arc currently engaged in the manufacture and sale of cut-and-
scw protective covers for various industrial applications, among other things.

8. .On February 19, 2004, Scott J. Ficlds (“Ficlds;’), counscl for Defendants, sent
correspondence to Plaintiffs, stating that a “Federal Complaint for patent infringement and other
causcs of action™ was filed in the U.S. District Court in Philadelphia, Pennsylvania on February 17,
2004. The Complaint asserts that Plaintiff manufactures and offers for sale scmi-ri gid robot cover
members, which allegedly infringe U.S. Patent No. 6,082,290 (“lhcl ‘290 patent”), U.S. P;atcnt No.
6,346,150 (*the ‘150 patent™) and U.S. Design Patent No, D459,260 S (“the Sﬁic]d Design Patent”
or “the ‘260 patent”). Attorney Ficlds proposed that the partics attempt to amicably resolve the
matter prior to formal service of the Complaint.

9. The ‘290 patent, the ‘150 patent and the Shicld Design Patent arc attached to this
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Declaratory Judgment Complaint as Exhibits A, B and C, respectively.

10, On March 5, 2004, counsel for Defendants forwarded a Pretrial Conference Notice
to Plaintiff’s counsel, which was scheduled for April 19, 2004 at 10:00 a.m.

11, On March 26, 2004, counscl for Defendants sent correspondence to Plaintiff’s
counsel demanding that .Plaintiffs “ceasc and desist from all infringement” of Defendants’ patents,
with broad based allegations concerning damages.

12. On April 13, 2004, counsel for Plaintiffs sent correspondence to Defendants’
counsc] requesting that Defendants clarify which of Plaintiff’s products were 'bcing accused. The
correspondence also outlined the misrepresentations in Defendants” Complaint, which had not yet
been formally served.

13, OnJune 11, 2004, counsel for Defendants sent correspondence to Plainti{f’s counsel
stating his conclusion that Plaintiffs infringed the ‘150 patent and the ‘260 patent,

14, On or about Junc 16, 2004, the summons that was issued in Defendant’s suit on
February 17, 2004 in the U.S. District Court in the Eastern District of Pennsylvania expired.

15, On or about July 9, 2004, over onc month after expiration of the Summons,
Defendants’ “served” the expired Summons and Complaint.

16.  As a result of the above-described cvents, a case of actual controversy within this
Court’s declaratory judgment jurisdiction cxists bctwccﬁ Plaintiff and Defendants with respect 1o
the *290 patent, ‘150 patent and the Shicld Design Patent.

COUNT I - NON-INFRINGEMENT OF THE ‘290 PATENT

17.  Plaintiff incorporates by reference all of the averments contained in Paragraphs 1

through 16 as though fully rewritten hercin,
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18.  Plaintiff’s products and/or manufacturing methods do not infringc any claim of
Defendants ‘290 patent,

COUNT IT - NON-INFRINGEMENT OF THE ‘150 PATENT

19.  Plainti{f incorporates by rcference all of the averments contained in Paragraphs 1
through 18 as though {ully rewritten herein.

20.  Plamtiff’s products and/or manufacturing methods do not infringc any claim of
Defendants ‘150 patent.

COUNT T - NON-INFRINGEMENT OF THE SHIELD DESIGN PATENT

21.  Plaintiff incorporates by reference all of the averments contained in Paragraphs 1
through 20 as though {ully rewritten herein.

22,  Plaintiff’s products and/or manufacturing methods do not infringe any claim of
Defendants Shicld Design Patent.

COUNT IV — INVALIDITY AND UNENFORCEABILITY

23. Plaintiff incorporates by reference all of the averments contained in Paragraphs 1
through 22 as though fully rewritten herein.

24,  The Patents in Suit are invalid and/or unenforceable for failure to comply with onc
or morc of the conditions for patentability set forth in 35 U.S.C. §101, 102, 103, 111, 112, 115, 116,

132, 253, 287 and 288.

WHEREFORE Plaintifl submits that it is cntitled to judgment that:
A, Plaintiff’s products and/or manufacturing methods do not infringe Defendants’ 290

patent, ‘150 patent or Shicld Design patent;
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B. Defendants ‘290 patent, *150 patent and Shicld Design Patent are invalid and/or
unenforceable;

C. Defendants, their officers, agents, employces, attorncys, and all persons in active
concert or participation with them, arc forcver cnjoined from asserting such patents against
Plainti{f’s products and/or manufacturing methods;

D. Plaintiff shall recover from Defendants its cosfs, including attorneys’ fees, pursuant
to 35 U.S.C. §285; and |

E. Plaintiff shall recover such other relicl ﬁs the Court may deem just and equitable.

Jury Demand
Pursuant to Federal Rule of Civil Procedure 38(b), Plaintiff hereby demands a trial by

jury on all issucs triable of right by jury.

Dated: July 23, 2004 Respectfully Submitted,

gl
(fc;orgc D. Moustikas (ﬁlGSl)

David A. McClaughry (P48816)
Harness, Dickey & Pierce, P.L.C.
5445 Corporate Drive, Ste. 400
Troy, MI 48098

(248) 641-1600

Attorneys for Plaintiff T.D. Industrial
Coverings, Inc.
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Conlin - [¢s) Date of Patent: Jul. 4,2000
[54] PAINT SPRAY BOOTH WITH ROBOT 4,484,772 11/1984 Ross, St ¢d 8. wrcmsvnicecsnees 285/226
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[22] Filed:  Junm, 19, 1998 . Primary Examiner—Shrive Beck
Related U.S. Appllcntlon Data A&sismﬂf Examiner—Jennifer Calcagni
(60] Provisional applicalion No. 60/58,846, Sep. 15, 1997. Attorney, Agent, or Firm—Connolly Bove Lodge & Hutz
[51] Int. CL7 B6SD 65/02  [57) ABSTRACT
[52] US. Cl s 118/326; 150/154; 901/49;
‘ 403/293; 403/341 - Anpaint spray booth includes a robot having a cover member
(58] Ficld of Search .o 118/326, DIG, 7; assembly 2t its wrist joint. The cover members interlock at
150/161, 154; 901/49; 403/293, 292, 315,  the robot's axes to scal out paiot while allowing a full range
338, 341 of motion. The cover members are made of semi-rigid
56] References Cited malerial. Protective curtains may be detachably mounted to
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1
PAINT SPRAY BOOTH WITH ROBOT

CROSS-REFERENCE TC RELATED
APPLICATION

This application is based upon provisional application
Secr. No. 60/058,846, filed Scp. 15, 1997,

BACKGROUND OF THE INVENTION

The present invention relates to paint spray booths and
particulatly 1o paint spray booths having robots.

"Paint spray booths are used for painting various objects,
A common use of such type of booth is in the automotive
industry. Frequently, such booths incorporate robots as a
means for applying the paint. Because the paint becomes
airbome, the paint is deposited on various parts of the robot
such as the wrist joint and the compressed air delivery hose,
This prescots a problem in particular with regard to the joint
or wrist connecting the spray nozzle or gun to the robot erm,
For example, at such location the movement takes place
about different axes, When dry paint has accumulated on the
robot, robot movement causes the dry paint to shed, The dry
paint contaminates the object being painted. A further prob-
lem is that the paint mist can get into the joint at cach axis
and dry, When the robot twists, particles of paint are
dropped. :

A prior art attempt al addressing the above problem
involves providing loose cloth shrouds over the two inter-
locking parts which form the robot wrist, While this arrange-
ment seals each axis, it still has the problem of shedding dry
peint. A further disadvantage of cloth covers is that the
covers can not be cleaned. Additiopally, such cloth gives off
lint,

A further problem in such paint booths is the sccumula.’

tion of paint on the walls of the booth, If measures are not
teken, such problem results in the requirement to spend time
in cleaning the walls,

SUMMARY OF THE INVENTION.

An object of this iovention is to provide a paint spray
booth with prolective members to address the above indi-
caled problem.

A further obiect of this invention is 1o provide semirigid
covers from axis to covering the entire robot.

Afurther object of this invention is to provide a prolective
covering {or a robot in the booth.

A still furtber object of this invention is 10 provide such

- a protective covering which is located at the wrist of the

nozzle arm and robot arm.

A still further object of this invention is 1o provide a
detachable covering for the walls of the booth,

In accordance with ooe aspect of this invention a semi.
rigid cover of multi-pitce construction is localed at the robot
wrist joint, The cover includes connecting structure on
adjacent cover members to interlock the cover members, yet
permit relative rotation of one cover member with respect Lo
the other, Thus, the joint is protected without impeding the
rolational movement of the arm, The semi-rigid material is
preferably made of a noo-porous plastic such as PVC which
lends itself lo numerous desirable characteristics for such 2

| cover,

In accordance with a further feature of this invention a
protective curtain is detachably mounted to at least one of
the walls of the booth to readily permit a fresh curtain to
replace & previously used curlain, In the preferred practice of

2

- this aspect of the invention, the detachable fastening mem-
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bers are provided only along the periphery of the curtain
thereby leaving the central portion unsecured, This facili-
tates a quick mounting and removal of the cover or curtain
while effectively preventing air flow from blowing the
curtain away from the wall,

THE DRAWINGS

F1G. 1 is » side clevational view of a paint spray booth
party broken away in accordance with this invention;

F10. 2 is & side elevational view party broken away and
in section showing the wrist joint of a robot in the booth of
FIG. 1;

FIG. 3 is a top plan view of the wrist joint shown in FIG."
2

FIG, 4 is an exploded side elevational view showing the
assembly of the wrist joint cover component of FIGS. 2-3;
and

FI1G. 5 is an enlarged cross-sectional view of the portion
of F1G. 2 designated by the letter Al

DETAILED DESCRIPTION

The present invention is directed to improvements in paint
spray booths and is intended to be adapted.for usc in any
type of paint spray booth. Thus, the details of the booth itself
ere not novel but set forth the preferred environment for use
of the invention. Since such booth structure is koown | In the
ari, & detailed description of the booth structure is not
necessary. Reference is made lo'U.S, Pat, Nos, 4,207,833,
4,231,289, 4,469,595, 4,484,513, 4,693,048, 5,201,954,
5,236,504, and 5,240,504 for exemplary paint booth struc-
ture. The details of those patents arc iocorporated herein by

" reference thereto.

FIG. 1 illustrates a paint spray booth 10 which may
incorporate the present invention, As shown therein the paint
spray beoth 10 is provided with a cooventional robot 12,
Rabot 12 includes & paint delivery hose 14 which extends
through an opening 16 in the side wall of booth 10.
Additionally, robot-12 includes a robot arm 18 baving a
spray nazzle or gun 20 at its outer end. Nozzle 20 applics a
paint spray pattern 22 on the object 24 being pamtcd The
spray oozzle 20 is conpected to arm 18 by a wrist jOI.T.‘Il 26
which is shown in greater detail in FIGS, 2-4.

In accordance with one aspect of the invention, one or
more of the walls of booth 10 is provided with & detachable
proteclive curtain or barrier 28. Protective curtain 28 is
detachably secured to its wall at the peripbery of onc or more
of and preferably all four sides by means of any suitabie
fasteners 30. The central area of each curtain 28, however,
is Jeft unsecured. This provides for a quick mounting and
removal of the curtain 28 when it is desired to remove an old
curtain and replace it with a new curtain. This manner of
fastening also ¢Hectively prevents air flow from blowing the
curtain away from the wall particularly by having all four
sides of curtain 28 sccured.

Curtain 28 may take anmy suitable form and may be
attached in any suitable manner. Reference is made to
co-pending application Ser. No, 08/764,993filed Dec. 16,
1996, now U.S. Pat. No. 5,769,703, all of the details of
which arc incorporated berein by refercnce thercto, As
pointed out therein, curtain 28 may be made of any suilable
material such as being an"adsorbent ‘maierdal made of PFP
foam with a liquid impermeable bamier layer made, for
cxample, from polyethylene, A partjcularly advantageous
material is TEFLON® or PTFE to take advantage of the
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non-sticking characteristics as well as the fire proof charac-
leristics of such material,

In one aspect of the invention a TEFLON® coating or
other suitable material such as KAPTON (polyimide) or PEP
which is knitted polyester cloth impermeable to liquids may
be applied to the wall itself without an additional proiective
curtain, By using such material on the wall or the curtain the
paint will tend 1o slide off or be casily washed off the
cxposed surface, Where a curtain itself is used made of
material such as TEFLON® the curtain could last indefi-
nitely by being reedily cleencd where necessary in cases
where there has been some adberence of the paint 1o the

curtain sipce the paint could casily be removed from the -

curtain,

Preferably, curtain 28 is made of a fireproof or nonflam-
mable material or a material having self-extinguishiog flam-
mability characteristics, Thus curtain 28 is preferably made
of some form of fire retarding or fire-proof material,

Any suitable fasteners 30 may be used for detachably
securing curtain 28 to its wall of booth 10, Examples of such
fasteners include pressure sensitive adbesive, hooks, looping
the top of the curtain and banging it from a curtain rod,
covering the walls with adhesive and in turn covering with
the curtain with adbesive strips, magncts, soaps, adhesive
tape, VELCRO, spring clips, strings, nylon ties, twist tics,

+ air pressure, suction, and static electricity.

As can be appreciated the present invention overcomes
problems that have long plagued the prior art. In this regard,
for years the overspray of paint i a spray booth hes caused
concern for automotive manufacturcrs without any real
alternative solution, By providing a suitable curtaic mount.
ing arrangement, such as VELCRO or snap {astenets or the
various other mounting means noted sbove, aroupd the
perimeter of the walls with complementary fastening mem-
bers affixed to the curtain, it is possible to provide sheets of
plastic material (which may be transparent) acting as shields
for the walls, This concept can be sccomplished by cutting
the sheets or curtains to fit any installation and can be cut to
accommodate doors, shelves, hoses or virtually anything
within the paint spray booth while allowing visual reference
to the paint booth operation. The invention is easy 1o use,
cost effective and enviropmentally friendly. With the present
invention, when there has been a sufficicnt paint residue
accumulated on the curtain, the curtain is simply removed
and readily replaced by a new curtain withoul any toxic
material causing danger to the eavironmenl,

In accordance with another aspect of this investion pro-
tective covering is also provided for the robot 12. Such
protective covering may be located elong all or various parts
of the robot such as over the paint delivery hose 14 and over
the arm 18 and nozzle 20. In panticular, however, the
invention advantageously includes covering members over
tbe wrist joint 26,

FIGS, 2-5 illustrate the wrist joint 26 in greater detail. As
shown therein the spray nozzle is mounted on arm 32 forms
part of the wrist jointl and is connected to the robot arm 18,
The ceotral axis of arm 32 which is attached to the spray gun
or spray nozzle forms one axis of rotation of the joint 26 with
regard to co-axial joint member 34, Robot arm 18 has its
central axis as an axis of rotation with respect to coaxial joint
member 40, As illustrated each joint member 34,40 hes a
bend and is thus elbow shaped. The two joint members 34,40
in tum may rotate with respect to cach otber by means of
bearing race 38, The joint 26 may also rotate around each
arm 18,32 by means of bearing races 36,37, The rclative
movement of arms 32 and 18 sbout their axes through use

40

4

of the wrist joint 26 is of known construction. The location
where the various parts fit togetber are locations which
create problems due to the mist getting into the joint of axis
rotations. ‘

In accordance with this invention a multi-part cover
assembly is provided at the joint 26 to cover the localions
where arms 18 and 32 are mounted to the joint 26 and to
cover the joint itselfl at each axis of rotation,

The cover assembly comprises a nozzle arm cover mem-
ber 44 and & robot arm cover member 46. As later described
cach of these members is made of a material which is
particularly advantageous for use in the spray booth,

As later described, each of the cover members has a
longitudinal slit 49,51 to permit the cover members 44,46 to
be spread apart {or being mounted over their respective joint
member 34,40, As shown in FIG. 5 the cover members are
also interlocked or mounted 10 each other 10 permil relative
totational movement, For example, robot arm cover member
46 includes a U-shaped peripheral protrusion 48 having a
chanaoel 50 which receives the peripheral flange or lip 52 of
cover member 44 leaving room for the bearing race 38, The
overlap of the leg 54 of protrusion 48 and lip 52 provides an
effective shield completely around the joint between joint
members 34 and 40,

As shown in FIG, 2 a generally cylindrical protective
sleeve 42 is slid onto gun or mozzle arm 32. Sleeve 42
extends directly over bearing 37 to thereby shield the
bearing. Joint 26 includes conventional outwardly exiending
sceews 31,3338, Sleeve 42 includes a hollow protuberance
56 which fits over screw 31, Protective sleeve or cover 44 is
fit over wrist joint member 34 and over cover or sleeve 42.

Because wrist joint member 34 is not of pure cylindrical
shape, as is arm 32, it is necessary to provide a particular
manner of securing cover 44 around wrist joint member 34,
This is casily accomplished by having the longitudinal slit
49 extend compictely across member 44 thereby permitting
the sermi-rigid member 44 to be spread apart and mounted in
place. As best shown in FIG. 2 cover member 44 includes a
peripheral outwardly extending U-shaped chaoncl 58 at its

~ outer end which fits over the end of sleeve 42 and accom-.

45

50

55

60

63

modales screw 33 and the screw accommodating protuber-
ance 56 of sleeve 42, In this manner, race 37 is completely
shielded snd thercby sealed against the entry of forcign
objects, such as paint spray.

As best shown ip FIG. 5 cover member 44 and cover
member 46 have structure lo accommodate the eccentric
race 38 where wrist joint members 34 aod 40 meet.
Specifically, in the illustrated embodiment cover member 44
terminates in an eceentric tapered lip 52 which is disposed
toward and paralle] to race 38, Cover member 46 includes an
outwardly extending chaonel 48 which fits over race 38 and
over lip 52. As illustrated in FIG, § the termine] edge or leg
54 of chanoel 48 fits against flange or lip 52 which is
disposed within the chaonel 50 of extension 48. The lower
portion of extension 48 has a generally V-shaped extension
60 which has an outer surface parallel to the outer surface of
flange 52 and parallel to race 38. In this manoer, face 38 is
coveloped by the overlapping interlocking relationship at the
ends of cover members 44 and 46, )

As also shown in FIG. 2 cover member 46 cxicnds a
suflicicnt distance to overlap race 36 thereby shiclding that
race, As with cover member 44 the cover member 46 elso
bas a longitudinal slit 51 to facilitate the cover member 44
being spread apart and being mounted in place, Similarly,
cover member 46 includes protuberances 62 which fit over
outwardly extending screws 35,
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As shown in FIG. 3 the slits 49,51 of cover members
44,46 arc covered in any suitable maoncr and in the illus-
kated cmbodiment are covered by tape 64, Any suitable tape
may be used. 1o a preferred practice of this invention the tape
64 is u solvent resistant tape 1o withstand conditions in &
paint spray booth. Commercially available tape 3M(#222) is
sujtable,

As illustrated, io panicular in FIGS. 2-4, the cover’

members 44,46 have a smooth continuous outer surface
except for the portions of the cover members which include
protuberances to accommodate fasteners on the robot, the
bearing races of the robot and the overlapping structure with
respect 10 adjacent cover members. Thus, as illustrated the
‘cover members are of non-bellows form without any n:peu-
‘tive pattern of hills and vallcys. )

Thus, in the preferred practice of this inventien, the paint
spray booth includes a robot which bas its wrist or joiot
covered by the two piece assembly of cover members 44,46,
Preferably, a third picce, sleeve 42 is also provided, Other
portions of the robot may likewise be covered wilh suitable
removable covers such as the hose 14, Where the portions of
the robot are of cylindrical or uniform shape any suitable
cover member may be used which may vary from being
complelely flexdble to being completely rigid. At the wrist,
however, the invention is preferably practiced where the
cover members are made of semi-rigid material. The term

. scrui-rigid is used to mean a malerial which permits the

members 1o be spread apart thus facilitating their mounting
on the irregularly shaped joint, yet, baving sufficient rigidity
to hold their own shape, The preferred semi-rigid material is
PVC which preferably is dip molded, rather than injection
molded, The PVC can vary in resistivity since it is preferred
thal a’coropletely resistive material not be used in & paint
spray booth, Other materials may also be used such as
various injection molded plastics or even rubber where the
malerials are semi-rigid. The material is preferably non-
porous, It is prefemred that the material should not contain
silicon since silicon is a paint contaminant. It is also pre-
ferred that the material be self-flame extinguishing to mini-
mize any danger from fires,

The cover members preferably have a hardness of 40-95
Shore A durometer with a tensile strength up 10 2500 psi and
a tear strength up to 450 psi. The material preferably has an
elongation up to 350% and is heat resistant up to 105° C,
with low temperaturs flexing down to =40* F. The material
preferably has a di-clectric strenpth up to 600 volts/mil and
is chemically resistant to acid, sellts aod alkalies.

Tue invention provides a number of distinct advantages.
For example, the cover members al the wrist joint provide a
more precise fit and are easy and quick 1o instal] and remove.
The materials for the cover members can be conductive or
insulative and should resist overspray reaction to the robot.
The degree of rigidity allows the cover members to overlap
and interlock so as to fortn seals around the various axes of
rotation of the robot while keeping out contaminants, Unlike
cloth covers, the preferred material for the cover members

. contains no fibers which can shed 1o cause contamination, A
" furtber advantage with the cover members for the wrist joint

is that they are more cconomical because their production
could be automated as compared to conventional cloth
covers which are sewn together, The semi-rigid nature of the
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¢over members avoid flapping or flexing when the cover -

moves which would otherwise shake loose contamninants.
Additiopally, the semi-rigid member permits the cover
members 10 be perforated end inflated thus expelling coms
pressed nir 10 repel overspray and last longer than conven-
tiopal covers. A further advaptage is that the cover members

65

6

can be washed by hand while on the robot rather than

requiring their removal and sepding these covers to a

launderer as with conventional cloth covers.

The cover members thus provide an assembly ibat is
molded to closely fit the robot allowing the cover members
10 interJock around the robot axis while scaling out paint and
allowing a full range of motion.

Altbough the invention has been particularly described
with respect to paint spray booths, the invention may be
practiced with other devices particularly with regard to
providing cover members which shield a moveable joint to
prevent contamination from cntering the joint,

What is claimed is:

1. A combination robot and cover assembly comprising a
robot having a plurality of spaced sets of adjacent members,
sald adjatent members in each set being connected together
by a joint which permits said sdjacent members to rotate
with respect 1o each other, & cover assembly snugly mounted
over and around said joint for at Jeast one of & plurality of
said sets of adjacent members, each cover assembly includ.
ing at least two cover members made of shape retaining
material baving a stiffness of being at least semi-rigid and
being of a form having & fixed non-variable length which
maintains its shape in both the Jength and cross.scctional
directions, eod said cover metabers being imerlocked to
form a seal around sajd joint while permitting said adjacent
mewmbers (o rotate,

2. The combination of cleim I wherein said cover mem-
bers are made of non-porous material,

3. The combination of claim 1 wherein said cover mem-
bers are molded of semi-rigid material,

4, The combination of claim 1 wherein said robot mc.ludcs
outwardly extending fastencrs, said cover members include
protuberances mounted over said fasteners, and said protu-
berances having a shape corresponding in shape to said
{asteners.

5. The combination of claim 1 wherein said cover mem-
bers have an outer surface which is smooth except for any
protuberances to accommodate fasteners and bearing races
of said robot and to provide overlapping structure with
respect 1o adjacent cover members.

6. The combination of claim 5 wherein seid robot mcludcs
outwardly extending fasteners, said cover members include
protuberances mounted over said fasteners, and said protu-
berances baving a shape corresponding in shape to said
fasteners,

7. The combination of c]um 1 wherein each of said cover
members has a Jongitudinal slit to facilitate the mounting

"and detachment of said cover members on said robot.

8. The combination of claim 1 wherein said robot is
boused in a paint spray booth baving a plurality of walls and
having a robot for applying paint, the improvement being in
that at least one of said walls includes a curtain detachably
mounted to said wall by fastening elements located along the
periphery of said curtain, the central portion of said curtain
being free of attachment to said wall, snd wherein said robot
comprises an arm and & spray nozzle connected together by
said joint,

9. The combination of claim B wherein said curtain is
made of fire resistant material, ]

10. The combination of claim 1 wherein said cover
members comprise & first cover member and a second cover
member, said first cover member having an clbow shape
with a first one eod concentric about ils longitudinal axis
with & second end at an angle to its longitudinal axis, said
second cover member having an elbow shape wilh a first cod
coocentric 1o its longitudinal axis and a second end at an
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angle 1o its loogitudinal axis, and second end of said first
cover member and said second end of said second cover
member being in overlapping relationship to shicld an
angled race located at the junction of the first joint member
end second joint member.

11, The combination of claim 10 wherein said second end
of said first member terminates an outwardly extending lip,
said second end.of said sccond member terminating in a
U-shaped peripheral extension which includes a dowe-
wardly extending wall disposed over said lip to interlock
sajd first cover member and said sccond cover member.

12, The combination of claim 10 wherein said first end of
said first cover member terminates in an outwardly extend-
ing perpheral channel.

13, The combination of claim 12 including a sleeve
telescoped into said first end of said first cover member
under said peripheral chanoel.

14, The combination of claim 13 wherein each of said ficst
cover member apd said second cover member iocludes at
least one protuberance for accommodating a member

20

cxtcnding outwardly from the first and second joint mem- -

bers.
15, The combination of claim 10 wherein said robot has
an arm, said robot having a spray nozzle, and said spray

8

nozzle being connected 1o said arm by suid adjacent mem-
bers of said joint,

16. The combination of claim 15 wherein said robot has
a delivery hose, and a protective sleeve detachably mounted
around said delivery hose.

17. The combination of claim 15 in further combination
with a paint spray booth baving said robot therein, and said
paint spray booth having a protective curtain detachably
mounted to at Jeast one of its walls,

18, The combination of claim 17 wherein said curtain is
mounted 1o said wall by fastening members along its periph-
ery with the central portion of said curtain being unsccured
to said wall, ‘ ' ‘

19. The combination of claim 10 wherein cach of said
cover members has a longitudinal slit to facilitate the
mounting apd detachmen! of said cover members on a robot,

20, The combination of claim 10 wherein cach’ of said
cover members has an outer surface which is smooth except
for any protuberances to accommodate fasteners and beating
races of a robot and to provide overlapping structure with
respect 10 adjacent cover members.
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PAINT SPRAY BOOTH WITH ROBOT

Cross-Reference to Related Application

This application is a continuation in part of application
Ser. No. 09/100,534, filed Jun. 19, 1998 now, U.S. Pal. No.
6,082,290,

BACKGROUND OF THE INVENTION

The present invention relates to paint spray booths and
particularly to paint spray booths having robots,

Parent apphcauon Ser. No. 09)‘100,534 relates to improve-
ments in painl spray booths,

Paint spray booths are used for painting various objects.
A common use of such type of booth is in the automotive
industry. Frequently, such bootbs incorporate robots as a
means for applying the paint. Because the paint becomes
airbome, the paint is deposited on various parts of the robot
such as the wrist joint and the compressed air delivery hose.
This presents a problem in particular with regard to the joint
or wrist connecting the spray nozzle or gun to the robot arm.
For example, at such location the movement takes place
about different axes, Whea dry paint has accumulated on the

robot, robot movement causes the dry paint 1o shed, The dry,

paint contaminates the objr.ct being painted, A further prob-

lem is that the paint mist can get into the joint at each axis

and dry. When the robot twists, particles of paml are
dropped.

A prior art atiempt at addms.smg the above problcm
involves providing loose cloth shrouds over the two inter-
locking parts which form the robot wrist. While this arrange-
ment scals cach axis, it still has the problem of shedding dry
paint, A further disadvantage of cloth covers is that the
covers can not be cleaned while on the robot, Additionally,
such cloth gives off lint.

Parent application Ser, No, 09!100,534 discloses tech-
niques for avoiding the above problems. In geoeral, the
techniques iovolve providing a semi-rigid cover of multi-
piece construction located at various parts of the robot, such
as the robot wrist joint. The cover includes connecting
structure on adjacent cover members to interlock the cover
members, yet permit relative rotation of one cover member
with respect 1o the otber, Thus, the joint is prolected without
impeding the rotational movement of the arm. The scmi-
rigid malerial is preferably made of a pon-porous plastic
such as PVC which lends itself to numerous desirable
characteristics for such a cover.

SUMMARY OF THE INVENTION

An object of this invention is to provide, improvements in
" paint spray booths utilizing robots,

A further object of this invention is to provide techniques
which may be used with one or more robot covers as
disclosed in the parcat application.

In accordance with this invention ap outer shicld assem-
bly is detachably mounted over and distinct from at least one
of the cover asscmblics which comprise the cover members
for the robot..

THE DRAWINGS

FIG. 1 is a side clevational view partly broken away
sbowing a peint spray booth having a robot which incorpo-
1ates the protective cover structure of this invention;

FIG, 2 is a side clevational view of & robot arm rotator
joint shown in FIG. 1;

2
FIG. 3 is a top plan view of the inside of a joint cover or
shicld which may be secured to the robot am of FIG, 2;
FIG. 4 is an end elevational view parily broken away of

. the joint cover or shicld shown in FIG. 3;

FIG. 5 is a side elevational view showing the joint cover
or shield mounled on the robot arm of FIG. 2;

FIG. 6 is a cross-sectional view taken through FIG. §
along the line $—6;

FIG. 7 is a plan view of an cutside cover member or shicld
mountable on the robot arm of FIG. 2 in combination with
the shicld of F1G. 5;

FIG. 8 is an end elevational view of the cover orshicld of
FIG. 7;

FIG. 9 is a side clevational view showing the shield or
cover of FIGS. 7-8 mounted on the robot arm; and

FIG. 10 is a cross-sectional view taken through FIG. 9

- along the line 10—10.
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DETAILED DESCRIPTION

The present invention is directed to improvements in paint
spray booths and is intended to be adapted for use in any
type of paint spray booth, Thus, the details of the booth itsclf
arc not novel but set forth the preferred environment for use
of the invention. Since such booth structure is known in the
art, & detailed description of the booth structure is not
necessary, Reference is mede to U.S, Pal, Nos. 4,207,833,
4,231,289, 4,469,595, 4,484,513, 4,693,048, 5,201,954,
5,236,504, and 5,240,504 for exemplary paint booth struc-
ture, The details of those patents are incorporated herein by
reference thereto,

FIG. 1 illustrates 2. paint spray booth 10 which may
incorporate the prescnl invention. As showu therein the paint
spray booth 10 is provided with a conventione] robot 12,
Robot 12 includes a paint delivery bose 14 which extends
tbrough an opening 16 in the side wall of booth 10,
Additionally, robot 12 includes a robot arm 18 having a
spray pozzle or gun 20 at its outer cod. Nozzle 20 applics a
paint spray pattern 22 on the object 24 bexng pmnled The
spray nozzle 20 is connected 1o arm 18 by a wrist joint which
is shown in greater detail in FIGS. 2, 5 and 9,

Parent application Ser. No. 09/100,534, all of the details
of which are incorporated hercin by reference thereto, dis-
closes the use of a cover assembly which may be mounted
at selected locations around the robet. FIG, 2, for example,
illustrates the cover assembly to include a pair of cover
members 30,32 mounted over a wrist joint formed by arm 18
and nozzie extension 34. The wrist joint members 18,34 are
connecied Lo rotate with respect 1o each other. The cover
members 30,32 are made of shape retaining material and are
interlocked to form a seal around the joint while permitting
the ndjacem members 18,34 to rotale in the manner
described in the parent application.

The wrist Joml is in the form of an off-set chow having -
a race at an axis of rotation of the oflset members. As
disclosed in the parent application, preferably the cover
members are made of semi-rigid malerial. The term scmis
rigid is used to mean a material which permits the members .
to be spread apart thus facilitating their mounting on the
irregularly shaped joint, yet, having sufficient rigidity to
bold their own shape, The preferred semi-rigid material is
PVC which preferably is dip molded, rather than injection
molded. The PVIC can vary in resistivity sinez it is preferred
that a completely resistive material not be used in a paint
spray booth. Other materials may also be used such as
various injection molded plastics or even rubber where the
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malerials are semi-rigid. Rigid or flexible materials could
also be used, but shape retaining material is preferred, The
malerial is preferably non-porous, 1t is preferréd that the
material should not contain silicon, since silicon is a paint
contaminant. It is also preferred that the material be sclf-
flame extinguishing 1o minimize sny danger from fires,

The cover members preferably have a hardness of 40-95
Shore A durometer with a tensile strength up to 2500 psi and
a tear sirength up to 450 psi, The material preferably has an
clongation up to 350% and is heat resistant up to 105° C.
with low temperature flexing down to «40° F. The material
preferably bas a di-electric strength up to 600 volts/mil end
is chemically resistant to acid, salts and alkalics,

‘The invention provides a number of distinct advantages,
For example, the cover members at the wrist joint provide a
more precise fit and are easy and quick to install and remove,

- The matenials for the cover members can be conductive or

insulative and should resist overspray reaction te the robot.
The degree of rigidity allows the cover members to overlap
and interlock 50 as to form scals around the various axes of
rotation of the robot while keeping out contaminants. Unlike
cloth covers, the preferred material for the cover members
conlains no fibers which can shed to cause contamination. A
further advantage with the cover members for the wrist joint
is that they are more economical because their production
could be automaled as compared 1o conventiopal cloth
covers which are sewn together, The shape retaining nature
of the cover members avoid flapping or flexing when the

cover moves which would otherwise shake loose contami-

pants. Additionally, the shape retaining material permits the
cover members to be perforated and inflated thus expelling
compressed &ir to repel overspray and last longer than
conventional covers. A further advantage is 1hat the cover
members can be washed by hand while on the robot, rather
than requiring their removal and sending these covers 10 a
launderer as with conventional cloth covers,

While the usc of such cover members greatly enhances.

the use of robots in'paint spray booths and the like it would
also be desirable if some techniques could be provided to
permit robot cover members to be removed and laundered,
The preseat inveation is particularly directed to that aspect
of modifying the cover members described in the parent
application, In general, the variation of the present invention
involves the provision of an outer cover or shicld which is
secured over the cover members but which can be removed
afier use of the paint spray booth and then the removed outer
cover ar shield can be Jaundered. These outer cover mems-
bers ar shields would thus be detachably mounted 1o the
cover members and could be provided at any suitable
locations on the robet, not simply the wrist joint, Similarly,
the outer cover members could be secured to and over a
single inner cover member, If desired the outer shiclds can
even be provided on portions of the robot having no cover
members. Conversely, not all cover members need be pro-
vided with cuter cover members or shiclds, F1G. 1 illustrates
a plurality of exemplary locations 36 where the outer cover
members are applied.

In tbe preferred practice of this invention the cover
metmbers and the outer covers or shiclds contain detachably
mounted complementary locking members, FIG. 2, for
cxample, shows the provision of & plurality of female saap
members 38 on the cover members 30,32, The female snaps
38 would be engaged by male snap members 40,42 as shown
in FIGS, 3-10. Although the figures illustrates snap fasteners
as the detachable mounting structure it is to be understood
that other types of the detachable fastening structure may be

.used, Bxamples include, VELCRO®.
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FIGS. 3-4 illustrate an outer cover or shield 44 which is.
of a structure designed to be detachably engaged with cover
member 32. As shown therein, shield 44 is generally semi-
circular in shape so that it may be placed directly over cover
mernber 32 apd abut against protrusion 46 of the joint.
Rotation is achicved at protrusion 46 by mcans of a race
located under the protrusion. FIGS, 5~6 show shicld 44
mounted to cover member 32 by cogagement of fasicners
38,40, ‘

FIGS. 7-8 illustrate a further outer cover or shicld 48
which is designed to sougly fit over cover member 30 and
protrusion 46, As shown thercin shicld 48 is penerally
rectapgular in shape and then terminates in a semiscircular
extension clearly illustrated in FIG. 7. With this shape the
shield 48 may be detachably secured o cover member 30,

It is 10 be understood that the ouler covers or shields may
be dimensioned so as to exlend outwardly beyond the
underlying cover members thereby assuring the complete
covering of the underlying cover members, The outer covers
may also be dimensioned 1o overlap at their junction, If
desired, the outer covers may be slidingly detachably
secured together in any suitable manner which would not
hamper wrist rotation. )

In the preferred practice of this iovention the shiclds or
outer covers 44,48 arc. preferably made of an absorbent
material which can be easily removed and laundered. The
shields or outer covers are also preferably made of a flexible
‘material that cap readily conform to.the shape of the
underlying cover member and/or robot and also overlap
without rubbing against other covers. This results io the
formation of an absorbent seal. The outer cover assembly
preferably surounds a joint even when its underlying cover
member is located displaced from the joint.

Any suitable material may be used for the flexible outer
covers such as an absorbent {oam. Although an absorbent
material is preferred, the invention may be broadly practiced
where the flexible outer covers are made of non-sbsorbent
material such as polycibylenc or the various materials
referred to in the parent application as being usable for the
protective curtains or barriers,

Although the invention bas been particularly described
with respect 1o paint spray booths, the invention may be
practiced with other devices particularly with regard to
providing cover members which shicld a moveable joiot to
prevent contamination from entering the joint. While the
normal movemen! addressed by the present invention is
rolational movement, the invention may also be practiced
with other types of movéments such as longitudinal tele-
scopic movement where & shiclding is desired at the joint of
the moving parts. Such shiclding could be achieved from the
inner shape retaining covers and/or the outer flexible covers.
Securement to the moving members would preferably be by
suitable longitudinal sliding seals such as from a downward
projection into an elongated slot,

What is claimed is:

1, A combination robot and cover assembly comprising a
robot baving a plurality of spaced scis of adjacent members,
said adjacent members in ¢ach set being connected together
by a joint which permits said adjecent members to move
with respect to each other, a cover assembly located over and
eround said joint for at least one of said sets of adjacent
members, cach cover assembly including at least two cover
members made of shape retaining material, s2id cover
members being of non-beliows formation and made of a
material which is semi-rigid or rigid to minimize collection
of paint on and flaking of paint off said cover members when
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said robot is used in a paint spray booth, said cover members
being interlocked to form a seal around szid joint while
permitting said adjecent members 10 .move with respect o
cach other, and an outer shield assembly detachably
mounted over and distinct from said cover assembly.

2. The assembly of claim 1 wherein said outer shield
assembly is made of flexible material. :

3, The assembly of claim 2 wherein said outer shicld
assembly is made of absorbent material,

4, The assembly of claim 3 wherein said outer shield
assembly includes a plurality of outer cover members.

5. The assembly of claim 4 wherein there are a plurality
of said cover assemblies with an outer shicld asscmbly
detachably mounted over.cach of said cover assemblies.

6. The assembly member of claim 1 wherein said cover

assembly is located at an offset elbow joint of said robot”

having rotatable adjacent members, and said outer shield
assembly comprising & peir of outer shield members.

7. A combination robo! and cover assembly comprising a
robot having a plurality of spaced sets of adjacent members,
said adjecent members in cach set being connected together
by a joint which permits said adjacent members to move
with respect to each other, a cover assembly located over and
around said joint for at lcast onc of said scts of adjacent

" members, each cover assembly including at least two cover

members made of shape rctaining material, said cover
members being interlocked to form a scal around said joint
while permitting said adjacent members 1o move with
respect 1o eech other, an outer shield assembly detachably
mounied over and distinct from said cover assembly, said
cover assembly being located at an offset elbow joint of said
robot having rotatable adjacent members, and said outer
shicld assembly comprising a pair of outer shicld members,
and said pair of outer shicld members comprising & scmi-
circular member and a rectapgular member haviog a semi-
circular extension.

8. The assembly member of claim 1 wherein said cover
members are made of non-porous and non-perforated mate-
rial. ‘ ‘

9, The assembly member of claim 8 wherein said cover
members are molded of semi-rigid material. '

10, A combination robot and cover assembly comprising
a robot having 'a plurality of spaced sets of adjacent
members, said adjacent members in each sct being con-
nected logether by a joint which permits said adjacent
members 1o move with respect to cach other, & cover
assembly located over and around at Jeast one of said
adjacent members, cach cover assembly including at Jeast
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one'cover member made of shape retaining material, said
cover members being of non-bellows formation and made of
a material which is semi-rigid or rigid to minimize collection
of paint on and flaking of paiot off said cover members when
said robot is used in a paint spray booth, an outer shicld
assembly, and said outer shicld assembly is made of ap
absorbent material.

11, The assembly of claim 10 wherein said outer shield
assembly is made of flexible material. '

12, The asscmbly of claim 11 wherein said cuter shicld
assembly includes a plurality of outer cover members,

13, The assembly of claim 12 wherein there arc a plurality
of said cover assemblies with an outer shield assembly
delachably mounted over cach of said cover assemblies.

14, 'The assembly member of claim 10 wherein said cover
assembly is located at an offset elbow joint of said robol
having rotatable adjroent members, and said ouler shicld
assembly comprising a pair of outer shield members,

15, A combination robot and cover assembly comprising
a robot having a plurality of spaced sets of adjaccnt
members, said adjacent members in each setl being con-
pected together by a joint which permits said adjacent
members o move with respect to cach other, & cover
assembly Jocated over and around at least’one of said
sdjacen! members, each cover assembly including at Jeast
on¢ cover member inade of shape retaining material, and an
outer shield assembly, and said outer shield assembly is
made of an absorbent material said cover assembly being
Jocated at an offset clbow joint of said robot having rotatable

adjacent members, and said outer shield assembly compris- .

ing & pair of outer shield members, and said pair of outer
shicld members comprising a semi-circular member and a
rectangular member baving a semi-circular extension,

16, The assembly member of claim 10 wherein said cover
members arc made of non-porous and non-perforated mate-
tial,

17.The assembly member of claim 16 wherein said cover
members are melded of semi-rigid material,

18. The assembly of claim 10 wherein said outer shield
asscmbly is localed mround said joint.

19, The assembly of claim 14 wherein seid robot and
cover assembly are mounted in a paint spray booth, and said
robot including a paint delivery hose and a spray gun.

20, The assembly of claim 1 wherein said robot and cover
assembly are mounted in 2 paint spray booth, and said robot
including a paint delivery hose and a spray gun.

* & @ & »
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57 : CLAIM

The ornamenta] design for a shield for s robot arm in a paiot
spray booth,-as shown and described,

DESCRIITION

FIG. 11s a top plan view of a shicld for a robot arm in a paint
spray booth in its open position in accordance with this
invention, the bottom plan view bemg identical;
FiG.2isa nghl side clevational view thereof, the left side
clevational view being Jdcnncal,

FIG. 3 is & rear elevational view thercof;

FIC. 4 is a front clevational view thereof;

FIG. 5 is a side clevational view showing the shield in its
mounted condition with the robot arm shown in phantom for
environment purposes;

FIG. 6 is a left end clevational view of thc assembled shield;
and,

FIG. 7 is a botiom plan view thereof,

The broken line showing is for illustrative purposcs only aod
forms oo part of the claimed design,

i Claim, 2 Drawing Sheets
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