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s FILEDS
———LODgEy T RECE!FIEED

JUL 1o 2908

UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF WASHINGTON

AT SEATTLE C 06" 10 1 4 (&Sm

NATIONAL PRODUCTS, INC., Civil Case No.
Plaintiff,
V. COMPLAINT
HEWLETT-PACKARD CO,, DEMAND FOR JURY TRIAL

BELKIN LOGISTICS, INC.,

BELKIN CORP, and | AT MR T OB 0N R
N IS D AT 0

Defendants. 0G-CV-01014-CM P

Plaintiff National Products, Inc. (“NPI™), for its Complaint, states and alleges as

follows:
THE PARTIES
1. NPI is a Washington corporation having a principal place of buginess a1 1205
8. Orr Strect, Seattle, WA 98108,
2 NPT 15 a market leader in the manufacture and sale of vehicle mounting

systems. These devices gencrally allow a user to attach mobile devices, such as cellular
phongs, global posilioning system {“GPS™) devices, and handheld and notebook computers,
to the intetior of vehicles (e.g., cars, trucks, airplanes and boats). They can also be

repositioned to adjust the angle or height of the devices. These vehicle mounting systems

COMPLAINT - DARBY & DARBY P.C.
Civil Jase Mo, 1191 SECOND AVENVE
E— Seartie, WasHineron 3101
TELEPFHONE: 206.262.5%H
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are popular with commercial fleets, police depariments, the military, sportsmen, and many
other consumers.

3. Upon information and belief, Defendant Hewlett-Packard Co, is a Delawarc
corporation having its principal place of business at 3000 Hanover Street, Palo Alto, CA
94304.

4, Upon information and belief, Defendant Belkin Logistics, Inc., is a Delaware
corporation having its principal place of business at 501 West Walnut Street, Complon, CA
90220-5221,

5. Upon information and belief, Delendant Belkin Corp. is a Delaware
gorporation having its principal place of business at 501 West Walnut Street, Compton, CA
90220-5221.

6. Upon information and belief, Defendant Belkin Ltd. is a British limited
liability company having its principal place of business at Bryan Cave, 33 Cannon Street
London BEC4M 5TE, UK.

JURISDICTION AND VENUE

7. This is an action for patent infringement arising under the Acts of Congtess
relating to patenls, 35 US.C, §§ 271, 281-285.

8. This Court has subject matter jurisdiction under 28 1U.S.C. §§ 1331 and
1338(a).

9. Venue is proper in this judicial district under 28 U.8.C. §4 1391 and 1400(b).

THE 420 PATENT

10. On December 23, 2003, .5, Patent No. 6,666,420 (“the *420 patent™),
entitled “Suction cup having compact axial installation and release mechanism,” was issued

to the inventor Jeffrey D. Carnevali (“Carnevali”). A copy of the *420 patent is attached as

COMPLAINT -72. DAREY & DARBY P.C,
fvil 1121 SECOND AYENUE
il CuseNo Snr'11., WASHINGON 98100
TELEFHONE: 206.262.8MM
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Exhibit A. The *420 patent is generally directed towards a suction cup and compoments that
allow a device to be attached to a surface, for example, to a vchicle windshield.

11. Carnevali has duly assigned all right, title and intergst in the *420 patent to
NPT, and NP1 is the current owner of all right, title, and interest in the *420 palent.

COUNT I - PATENT INFRINGEMENT

12, NPl realleges and reincorporates the allegations in paragraphs 1-11 above.

13. Defendants Hewlett-Packard Co., Belkin Logistics, Inc., Belkin Corp. and
Belkin Ltd. (collectively, “Defendants™) have infringed the *420 patent by making, using,
selling, offering to sell and importing infringing products, including without limitation the HP
1IPAQ Window Mount, and by contributing to and inducing such infringement, including
acls within this judicial district.

14, Defendants” infringement of the "420 patent has caused NPl irreparable
harm, and NPI will continue to suffer irreparable harm in the future unless Defendants are
enjoined from infringing the 420 patent.

PRAYER FOR RELIEF

WHEREFQORE, NPI prays for the tollowing relief:
i A judgment that Defendants have infringed the "420 paent;
b. An order preliminarily and permanently enjoining and restraining

Defendants, their officers, directors, agents, servants, employees, licensees, attorneys, and

all other persons acting under or through them, directly or indircctly, from infringing the

*42() patent;
C. A judgment and order requiring that Defendants pay damages under

35 U.8.C. § 284 with prejudgment interest.

COMPLAINT . DARBY & DARBY P.C.
il s 119] SFCOMD AYENUF,
Crvil Case Mo, SEATTLE, WASHINGTON 98101
TELEPMIONE: 206.262.890M)
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d. A judgment and order directing Defendants to pay the costs of this
action (in¢luding all disbursements).

€. such other and further relief as the Court may deem just and
equitable.

DEMAND FOR JURY TRIAL

NPT hereby demands a trial by jury of all issues so triable.

NATIONAL PRODUCTS, INC.

By its allorneys,

DATED: July 19, 2006 99 M

David K. Tellekson, WSBA No. 33523
Robert 1. Jacobson, WSBA No, 30838
DARBY & DARBY P.C.

1191 Second Avenue

Seattle, Washington 98101

Telephone: 206.262.8900

Facsimile: 206.262.8901

Email: dtellekson@darbylaw.com

COMPLAINT w4 DARBY & DARBY P.C.

Civil Case No. 1191 SECOND AVENUE
— SEATTLR, Was i rom 38101
TELEFRONE: 206.262.8%00
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SUCTION CUP HAVING COMPACT AXTAL
INSTALLATION AND RELEASE
MECHANISM
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57 ABSTRACT

A suclion cup devics including a housing having a rcooss
formed in a first surface, 4 drive surlace exiernal o aad
aligned with the recess, an aperture eommunicating between
the housing drive surface and ihe reccss; a suction cup; a
drive shafi coupled to a central portion of the suction cup
and sized 1o pass brough the aperlure in the bovsing,
rotatiomal drive member having o covperaling drive surface
stuctured 1o cooperate with the housing dove surface, a
spiral iostallation drive surface aligned with the cooperating
drive surface aod relalively inclined (hereto, and an aperre
communicating beiween the cooperating and spirsl insfal-
lation drive surfuces and sized 1o slidingly engage 1he drive
shafi; and a drive pin fixed crosswisc 1o the drive shaft and
spaccd away from the suction cup, the drive pin structurcd
to interact with tho spiral installation drive surfacc of the
rotational drive member.

20 Claims, 6 Drawing Sheets
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SUCTION CUF HAYING COMPACT AXIAL
INSTALLATION AND RELEASE
MECHANISM

FIELD OF THE INVENTION

‘The prescol imvention relates to the field of suction cups,
and iz particular 1o asial suction cup inatallation snd relewse
devices and methods.

BACKGROUND OF THE INVENTION

Suction cups are generslly well-known and commonly
used o mount snd secure objects to smaoth surlaces such as
the surfaces uf glass, plastic, Formica, glazed Lile, metal, and
uiher smouth surfaces. A typical suction cup includes a cup
body and a stem. The cup body is genecally arcuate or
circular and Jelines w copcavity, lypically, the siem is
integrally formed on the body and used #s the place of
allachment for ths ohject to be supporicd by the suction cup.
Al least the body of the suction cup is made af cubber, plastic
ur uther material baving sufficiently elastically resilient
prupecties such that, when the body is pressed against a
smooth sucface, the volume of coacavity is rednced, thereby
Eorcing air (o be expelivd so that the body Forms an air-light
sea] against the smooth surface. Almospheric pressuns out-
side the hody rctains the suction cup bady against the
surfacc. When 1he air-light seal is broken, air rushes inio the
coneavily, releasing the vacunm and the suction attachment
w the surface. Whercupon the clasiieslly resilient naterial of
the suction cup body refurns 10 its relaxed condition. The
resilient suction cup can be repeatedly reused.

Suction cups are difficult ® properly position, Once a
suction cup is stlached to a surface, the suction forces
(atmospheric and [rivtion) resist repositioning of the cup.
Altachenent of the suction cup to an object van also be a
probtem. Preferably, the altachment should be releasable.

burthcrmore, the vacuum within the suction cup resisis
the resilient force of the body =0 that the force af suction
bulances the sesilient foree of the body of the sucticn cup.
The resull is a limit on the degree of vacuum which gan be
achievel.

One way 1his limitation on the vacuum can be at lsast
partially overcome is by “pulling” the center of tho suetion
cup body away from the surlace, therelyy at least parrially
overconting the restraining effect ol the vacuum and poner-
atiog am even gresier vacuum. The periphery of the suctiun
cup [orms an air-light seal with the surface, When the cenier
of the guction cup body is pulled resiliently away from the
surface, a pantial vaguum is [ormed between the body and
the surface so thal the suction cup budy “sticks™ 1o the
surfuce. 1he preater the vacuum the better the cup sticks 1o
the surface.

Sovoral deviess have leen proposed to “pull” the center of
the suction cup sway [rom the surface in order to increqss
the swdion. The most common arrangement, ofiva fovnd for
gxanple on the bases of pencil sharpeners sod many kitchan
appliaaces, involves a rod or crankshall which extends
mainly parallel to the surface to which the suetion cup ix to
adbere. ‘The center of the suction cup is allwched 1o an
ecentriv sevtion ol the rod or crankshaft, and when a kever
4Imn is lueped, the center of the suction cup is pulled oulwurd,
U5, Pat. No. 25 2,089,714, HOTL.DING DLEVICE; issued
Aug. 10, 1937, 1w Schuler; U8, Pat. No. 3,765,638, SUC-
TION MOUNT, issued {ct. 16, 1973, to Hamrison; and U.S.
Pat. No. 4,934 841, CURVED SURFACE SUCTION
MOUNTING APPARATUS, issued Jun, 19, 1990, to
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McElhancy, all of which arc incorporated herein by
referencs, all describe such shafl-based arrangedicnts,

One problem with arangements using crankshafis and
eccenttic rods is the lever arms which extend out from
whalever device they are mounted in, The lever arms is all
toa easy to hit or spagged, snd the suction is thorcby
accidentally released, Anuther drawhack of lover arms is (hal
the support and bearng stucture for them is difficull w
miegrate into the structure of the device which is utilizing
the suction cups. This complication incresses cosls and the
likelihood of failucs.

A further cause of incrcascd cosis associated with such
suction cup assermblics according 1o the prior arl is thyt they
usually require suction cups that mmst be specially designed
I0 accommodate the lever anms, crankshalls, and the like,

More recently, U.S. Pat. No. 5,087,005, TWIST-CAM
SUCTION CUP ASSEMBLY, issued Feb, 11, 1992, 1o
Holof, =l gl. and 1S, Pat. Mo. 5,381,990, RELEASABLE
SUCTION CUB ASSDMHLY, issucd Jan. 17, 1995, to
Belokin, et al., both incorporaled herein by retereace, pros
posed devices for “pulling’” the comter of (he suction cup
axdally.

Noloff, et al., for cxample, discloses 4 suction cup sssem-
hlv having a suction cup, 4 camn member, a cone member sud
2 mating corc member secured to the suction eup. The cone
member has an owter periphery gensrally co-extensive with
&n vuter pottion of the svction cup, and a geacrally cylin-
drical inper opening closely onclosing a cylindrical outer
surface of the care member. The cam member has gencrally
¢vlindeical camming surfaces, and is mounted cnle and
closely engages eithor the core member o 2 camming llange
on the cane member, depending on (he embodiment, The
cam member axially shifts the core member outward relative
ta the cone member by pulling the center of the suclion cup
away from a surface to which the suetion ¢up may be
adhered.

Belokin, et al. discloses a mleasable suction cup formed
by a cop body which has a duct passing therethrough and &
valve element for opening the duci, wherehy the vacuum
holding the suction cup can e released for reposilioning the
suction cup. The valve extends through the duct and is
thrcaded on one end 1o receive a threadied [astener which is
used to move the valve element into 2 sealing position and
o secure the suction cup to an ohjeql

The uxial suction cup devices of Tloloff, ¢t al. and
Belokin, ¢t al. and others however arc overly complex Lo
matufacture, assemble and operate, as woll as suffering
other limitations.

SUMMARY OU THE INVENTION

A compact axially-driven suction cup inslallation mechas
nism ioclwding a substantially ripid molationsl drive mechas
nismy having a tubular frame forming a substantially planar
drive surface at onc end lhereof, a pair of diameirically
opposed spiral imstallation drive members projecting
inwardly from an internal wall surface of the (ubular frame
and being supporied at first aod sceond ends hy a pair of
diametrically opposed Tongitudinal stanchions projecting
inwardly from the internal wall surface of the ubular frame,
internal edge surfaces of the spirsl inatallation drive mem-
bers and longiwdinal stenchions forming 4 tongitudinal
aperture axially aligned with the interngl wall surlace of the
iubular frame, and means for manually rotaling the 1ubular
frame; a housing haviog a substantially planar cxternal drive
surface formed with #n apernice therethrough aod being
structured 1o vooperate with the substantially plaoar drive
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surface of the rotational drive mechanism; and a columnar
drive shalt siructured (o (ravel through the loogiwdinal
aperiurs of the rolaitonal dnve mechanism, & firsi end ol the
columnar <nve shall including means [or connecling, o a
sucHon cup and a second cnd of the columnar drive shaft
including meaps for interacting with ooe or both of the pair
of spiral installufion dove membes for moving the eolum-
nar drive shaft thoough the lomgituding] apedore of the
rotational drive mechanism in an outwardly dircction rela-
tive to the plapar drive surface thoreof

Accurdiog (o one gspect of he invention, the means of the
columnar drive shaft for interacting with the spiral installa-
tion drive membem of the rotational drive mechanisim i%
struciured a5 3 ngid mstellation dove pin installed crosswise
to the columnar drive shaft.

Accordiog 1o apolber sspect of the invention, the means
fowr copnecting t© a suction cup includes a structure adagted
for being molded inlo the suction cup,

Avcording 10 another aspect of the invention, a suction
cup having 2 central attachment portion is included, the
central atlachment portion being coupled to the suclion cup
conncciing means of the columnar drive shakli,

Aveording to anoiber aspect of (he iovention, the housing
includes a concavity positioned on a surface opposite from
the exteronl dove suclace thereof and i stuctired o admit
a central Bexible portion of a suction cup, the aperture
communicaling between 1he external drive sarface and the
concavity.

According te another aspect of the invention, the rola-
tional drive mechanism further includes a pair of diamein-
cally opposed spiral release dnve members each projeciiog,
inwardly fram an interpal wall surface of the mbular frame
an an epporite surface of the spiral installation drive mena-
bers and being supporied at first and sceond ends by the pair
of diametrically opposed longiindinal stanchions projecting
inwardly from the mternal wall serface of the tabular frame;
and the second end of the columnar drive shaft further
includes means for interacting with coe or both of the pair
of spiral release drive members for moving the columnar
drive shaft theouph the longitudinal apenuaro of the rotational
dove mechanism in & seennd direction relaiive ta the plunar
dnve surface thereol oppoaite from the first direction. The
mezns of the columnar drive shaft for interacting with the
spiral relewse drive members of the mtational drive mecha-
oism 1%, [or example, 4 rigid melease drive pin installed
crosswise to the columnar drive shaft at a position betweon
the installation doive pin and the means for chtmecting ta 2
suclion cup.

According o another aspedt of the invenlion, the bousing
inchides a utilization mounting surface structured as a
pailem of mounling boles spaeetl away from the bousing
planar drive surface a dislance sufficient to admit the rota-
tiooal drive mechamsm therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

‘The Eoezgotng aspects and many of the attendant advan-
tages of this inventjon will hecome o readily appreciated
as the same becomes better understood by reference to the
following delailed descriplion, when taken in conjunction
wilh lhe accornpanying drawings, wherein:

FIG. 1 is a partial cutaway vicw of the inveotion cmbod-
ied & suchion cup deviee baving 3 compael axially-driven
suction cop iostallation and release mechanism,

FIG. 2 illustrates Lhe suction cup housiog of the iovention
ermbodied as a shallow “bell” shaped body an voder surface
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of which is formed with a concave cavily struclured 1o
vooperale with the suction cup ol the invention;

NI 3 illustrates the suction cup and drive shaft of the
invention embodied in a plunger asscmbly;

FIG. 4 dllustrales one embodiment of the spiral axial drive
member of the invention that is mounted on the drive shafl
illustratzd in FIG, 1;

FIG. 5 illustrales (he sucion cup device of the invention
for describing the assembly and operation of the device; und

FIG. 6 flusirates (e suetion ewp devies ol the jnvenlion
having a device mounting simeture installed on 8 wiilizalion
mountiog surface therenl,

DETAILED DESCRIFTION OF PFREFERRED
EMBODRIMENT

In (he Figures, like numerals jndicate like elements.

The terms “up™ and “down” and derivalives are wsed
solely for clarity in deseribing e invention and relate to the
melative orientatinn of the individual components shawn in
the Iigures and the assembly relative to a surface to which
it is artached.

The present invemtion is an apparatus and method for a
suction ¢up device having a compagt axial suction cup
installation and release mechanism. The suction cup device
includes u suetion ¢up within 2 eoncave housing, and an
uxial drive member struciired to operate on an cxtcrnal
surface of the housing. A drive shall 15 coupled (o 8 central
pertion of the suction cup and extends through an aperture
in the hausing, projecting above a drive surface axially
aligned with the concave surfage formed in (the housing. The
drive shalt extends throngh o central aperture in the axial
drive member and interacts with an inclioed drive surface to
pull the ceniral portion of the suction cup toward and push
U away from the concave surface of the housing when the
axial drve member is rotated in first and second opposite
directions relative to the housing.

F1G_ 1 is a partial cnlaway vicw of the inventicn embod-
ind a suction cup device 10 having a compact axially-triven
suclion cup ioslallation and release mechanism,
Aceoedingly, the houslog 12 is shown cmbodicd by cxample
and withowt limitation as having 4 suhstantially eoncave
meeess or cavily J4 formed in a fist “suction” surface, a
subslanitially planar reaction drive surface 16 formed on an
opposite cxtcrnal surface ol the housing 12 [rom, and axially
aligned with, the concave cavily 14. An axial apecture 18
communiciics belween the housing drive surface 16 and the
concave cavity 14. The suedion cup device 10 aceording to
the invenlion s inlended W securs some deviee —a “utili-
zation devics™.- (o a surface. Therefore, a utilization mount-
ing surface 20 is provided as 4 patiern of mounling holes
rajsed abave the operational featurcs of the dovice. Accord-
ing to onc cmbodimenot of the iovention, (he wiilization
meunting surface 20 is formed extornal to the coneave
cavity 14 aad spaced far coough from the housing drive
surface 16 to fit the compact axally-driven suelion cup
stallation and relesse mechanism of the invention 1o fit
their between, The utilizalion mownoting surface M s
formied, by example and without limitation, with a pair of
spaced aparl threaded mounting holes 22

A siction cup 24 is provided baving a resilicntly deform-
able central suction portion 25 positioned within the concave
cavity 14 ol the howsing 12 and the peripheral lip partion 28
positioned ouside of the cavity 14,

A dove shaft 30 is sized to pass through the aperiure 15
in the bousing 12 and ineludes o thin disk-shaped foo
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portion 32 Ibat is coupled to the central portion 28 of the
suction cup 24

A spiral rotational drive member 34 is motiated on the
dove shaft 30. The totetional drive member 34 is formed
having & frst substantially planar drive surfawe 36 that, in
operation, drives rolationally against the housing reactivn
drive surface 16, The rmtational drive member 34 is further
formed with un pair of upper spiral axial instullation drive
surfaces 3% that arc axially sligned with the fimst planar drive
surface 36 and are relatively inclined a1 substantially iden-
{ivul sngles thereto, and a second pair of spiral axial release
drive surfaces 39 are formed oo the undersides of the
insiallation drive surlaces 38 and have substantially the
identical inclination relative to the housing maction drive
sutface 16, A substantially round axial aperture 41 commu-
nicaics between the planar drive swiface 36 wnd the two
incliped drive sufaces 38 and is sized to slidingly accepl the
aiial drive shali 30 thercthrough. Installation and releass
drive pins 42, 43 arc fized crosswisc 1o the drive shaft 30 and
spaced away from the suction enp 24, The installation and
releuse deive pins 42, 43 are structured (o interact with the
respective installation and release inclined drive surfaces 38,
39 of the axial drive member 30,

The suction cup housing 12, drive shaft 30 and rtational
dive member 34 all may be mamufactured easily and
inexpensively as individual units of relatively rigid moldcd
plastic. The instullation and release drive pins 42, 43 are of
a tough and sturdy matcrial such as motal,

FIG. 2 illustrates the suction cup housing 12 cmbodied as
a shallow “bel)” shaped body 44 an under surlae of which
is formed with the concave cavity 14, As is more clearly
shown in PI(L 1, the convave cavity 14 is by example and
without limifation formed with & shallow scmi-spherical
shape that is further iruncated st its inner surlace by the
substantislly planar undemside 46 of the drive surface 16.
‘I'he comcavity 14 is allernatively embodied as a shallow
semi-spherical shape that maintains its curvature cross the
wndemide 46 of the drive sueface 16, According o another
allernative cmbodiment, the concavity 14 is embadied as a
shallow “fupnel” shape thal either maintains ils shape to the
underside 46 of the reaction drive surface 16, or is truncated
at jts iancr surlace by the substantislly planar underside 46
of the reaction drive surface 16,

The drive surface 16 is embodicd &5 3 swstantially planar
surface that truncales the semi-spherical exteror of the
howsing 12 at a posilion opposite from the concave cavity
surface 14 and spaced apart from il by the thickness of the
housing body 44. The drive suriace 16 is further axially
alipned with 1he concavity 14, The aperture 18 communi-
aling between the reaction drive surface 16 and its under-
side 46 wilhin Lhe cancavity 14 is structused to limit relative
rolation of the drve shaft 30. For cxample, the aperture 18
i formcd as a penerally square or reglangular slot, althuugh
other anti-rotational shapes may he used such as oblongs,
sturs, kidoeys and froe forms. According te one
ermbodiment, the shape of the apertuee 18 follows the
genezally round overall theme of the axially-driven suction
cup device 10 of the invemion having the short sides of the
esctangular slot curved or arched substantially concentric
with the bell-shaped housing body 44 and the concavily 14
Jormed therein,

A peripheral lip portion 48 formed euncentrically with fhe
bell-shaped housing body 44 is constructed to hold the
peripheral Tip portion 28 of the suction cup 24 smooth, flat
anoular fng copeentric with the housing body 44 umd
positioned exlernal to the concavily 14. As is more clearly
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shown in HIG. 1, the lip portion 48 includes ap annular
groove S0 between eoncentric ovtwand and dowoward pro-
Jecting partions 52, 54 for capmuring a thick 20d portion of
the suction eup lip 28, The downward projecting portion 54
of the housing 1ip 48 keeps the suction cup ip 28 from being
drawn inlo the coneavity 14 during installation of the suction
cup devies 10, while the outwardly projecting portion 52
helps to kecp the suction cup lip 28 from curling.

The suction cup housing 12 includes the wiilization
mounting surface 20 formed, for example, #s a pair of
spaced apurt columus 56 diametrically opposed fom one
another oo eitber side of the dnve surface 16 #nd projecling
npwardly from the extornal surface of (he bell-shaped hous-
ing body 44, The columns 56 are sized and shaped to pravide
sofficient stiliness against side loading expected of he
applivation for which suction cup device 10 is intended. The
wlilization mounting surtaces 20 are substanmtially co-planar
surfaces formed subsiantially paralicl wilh the deive surface
16 and disposed on the ends of the colunma 56 distal [rom
the housing body 44. Bach of the wtilization mounting
swiaccs 20 inciudes mcans 22 for attaching thercto, For
example, the attaching meaps 22 are embindied as threaded
holcs or throngh holes buacked up with embedded ot free-
fioating metal hex outs or another thresded insert.

LIG. 3 illusirates the suction oup 24 and the drive shaft 30
embodicd in a plunger assembly 60, As is more clearly
shown in FICL 1, the drive shaft 30 includes an inlegral
disk-shaped foot partion 32 cxpsnding outwandly from ooe
end of the colummn-shaped body ot the drive shalt 30. The
circolar oot portion 32 i provided with means 62, 64 for
adbering the molduble suction cup material thereto. ot
example, the adbering means 62, 64 (shown in cutaway) ure
embadicd as a patiern of depressions o holes and shor
columnar prajections, respectively, that may be present
individually or in combination (shown). The columuar drive
shaft 30 is sized (o pess theough the aperiure 1% in the
suction cup howsing 12 and is shaped to cooperate with the
sperture 18 for maintaining # constant relstive miational
oriemtation, and thus remaing rotaljonally orented to the
suction cup housing 12 during operation. ln the exarnple
sbpwn, the colummar drive shafl 30 generally reclangular in
cross=scction and is sized 10 slidingly engage the aperiure
18 The columoaar drive shuft 3 also includes onc or & pai
of spaced-apart crosswise throogh oles 66, 68 at intervals
along its length, the hole 66 more proximate i the distal end
wf the drive shalt 30 is provided for the installation deive pio
42, while the more distal through hole 6% is provided [or the
release drive pin 43, as discussed below.

The suction cup 24 is a rubher, plastic or another clasti-
cally resilient material mokled over the circulas faot portion
32 of the drive shaft 30, as is morc clearly shown in FIG. 1.
The adheriog means 62, 64 1o improve and ensure adhesion
of the molded suction cup material ta the drive shafl foot
portian 32. The ceniral suction portion 25 of the suction cup
24 includes a relatively still round center seclion 26 formed
of the elastically resilient material over molding the foot 32
of the drive shall 30, ‘The relatively stiff round wenter scction
26 is surropnded by an integral thin deformably resilicot
annular portion of that exlends to the inlegral peripheral lip
partion 28, According o one embodiment of the invention,
the peripheral lip portion 28 is an annular ring of the
elustically resilien! material strugtured to cooperate with the
annular groove 50 of the housing body’s lip 48 for keeping
the peripheral lip 28 from beiog drawn inlo the concavily 14
during installaliop af the swctivn cup deviee LW
Accordingly, the lip portion 28 includes u thickencd inmer
pecipheral anmlar ring 70 that forms sp annular “shell™ 72




Case 2:06-cv-01014-RSM Document 1  Filed 07/19/06 Page 16 of 19

US 6,606,420 Bl

7

struetored ke fit within the annuolar proove S between
owiwardly and downwardly projections 52, 54. The intcgral
peripheral lip 28 may extend gulwardly in a thickened
amnular ring portion 74 having a cross-section of sufficient
thickncss to avoid curling dunpg meallation of the syction
cup device 10, therehy effcctively increasing the suctiod cup
foatprint and the holding power of the snction cup device.
A tab 75 cxtends from the periphery of the annular ring
portion 74 of the suction cup 24, When the suction cnp is
atlached w a surface, muoval lifiing of (he teb 75 by the
operalor eases rekease ol (he suction cup devics 10

Although less effective in operation than a rigid material,
the drive shaft 38 is optionaily molded of the plastic or other
clastically rcailicnt material frony which the suction cup 24
s molded. Addilionally, when molded of the same material
45 the suction cup 24, the drive shafil 30 is opéinnally molded
mnegraily with the suction cup 24, and 1he fool portion 32 1s
climinated.

FIG. 4 illustrates onc embodiment of the spiral aXia] drive
member 34 that is moualesd on the drive shaft 3 in FIG. 1,
Ax embodied In FIG. 4, the axial drive member 34 inciudes
the substantially planer drive surlyee 36 embodicd as an
anoulsr ring tormed 18 one sucface of a substaniially ubular-
wallel hody or frame 76 that is its main structural compa-
nent, In the lop-down perspective view of FIG, 1 the pair of
upper spiral axial installation drive surfaces 38 are shown as
a pair of dismetrically-opposed annular inclined surfaces
arounel the round axial aperture 40. The instellation drive
surfaces 38 arc offsel ebove respective spiral axial relcase
drive surfaces 39 and cover a vortical distance relative (o the
rubular walls of the frame 76 that is confignecd 1o create o
substantial vacuum berween the Jdelormable contral portion
25 of the suetion cup 24 and a surlee © which it s allached.
The lower release drive surfaces 39 begin al 4 migimum
posilion relative 1o the frame walls 76 that is offset above the
planar drive surlace 36 sufficiently 1o permit the releuse
drive pin 43 io pass thoreunder, as is mere clearly shown in
FIG. 1.

The spiral installation drive surfaces 38 are provided with
anli-rotation “keoper” means 78, For example, the spiral
installation drive surlaces 3B cxtend a1 their maximum
cilovation relative to the plapar deive surfacs 36 in ai
exlension or “sholf” porion B that is formed either sub-
stantially parallel wilh the planar drive surface 38 or canted
at a sliphtly negative inclination relative to (e respyctive
installation drive surfaces 38, A “suddle” is optionally cre-
aled by a shallow curve or “digh” shaped in sbelf to operale
as the anti-rotation locking mechamsn. [mespeciive of
configuration, the installation drive und 42 rosts on the shelf
poriion 0. A detent B2 is oplienally formcd belween each
installytion drive surface 38 und the respective exiension 80
as an offsct or a steeply oegatively melined plane (shown}.

The paims of spiral [nstallation and release drive surfaces
38, 39 end in a pair of slanchivns 84 dismetrically opposed
across the axial specnire 40, Besides supporting the upper
ind lower ends of the installation and cclease surlaces, the
stanchions 84 provide stops i the form of solid swefaces 86
for onc or bath of the installation and release drive ping 42,
43,

‘The rotational drive menber 34 includes apcess means §8
for installiog the installation drive pin 42 Juring assembly of
the suction cup devies 10 and ils jostallation and release
mechanjsm. For example, the geosss means B8 i= embodied
a5 # slot theeugh the tubular wall of the frame 76 sized to
pass the installation drive pin 42. The aocess slot 38 is
posilioned along the inclined inslallataon drive surface 38
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und a point adjacenl W or actually in alighment with the
extension 80 at the top of one of the inslellation drive
surfaccs 38 distal from the planar drive surlsce 36.

Additionally, the rotational drive member 34 includes
operating means 0 for gripping end manually rotaling i
abour its longitudinal axis, as indicated by the armow, relative
lo the suction cup housing 12, whereby the inclined instal-
lation and drive sutfaccs 38, 39 are rotated relutive to the
respeclive rotationslly lixed installation snd release drjve
pins 42, 43 and the drive shaft M) is driven-axially relative
to the rotational drive member 34, The operating means 90
is cmbodied for example us 4 pair of diametrically opposed
fepges projecting outwardly from the telular-walls of the
frame 76, as illustrated in F1(3. 4. Altcrnatively, the operaling
migans 90 is cmbodjed a3 anolher conventional manual
gripping deviee or siface such as @ knurled or grooved
surface.

FIG. 5 illustrates (e suctdon cup device 10, wilh the
vliilization of movnting sueface 20 cxposed. The illusiration
of U1G. 5 i5 uselul in doscribing the asscrbly snd operation
of the suction cup device 10, including iis ¢ompact axisl
suction cup installation and relecast mechanism. A
illustrated, 1he suclion cup 24 is insiglled with the deform-
able central sueticn portion 25 positioned within 1he con-
cavily 14 of tho housing 12, a8 morc clearly shown in FIG.
1, apd the peripheral lip portion 28 extending boyomd (he
portion 48, As is also more clearly shown in FIG. 1, the
columnar drive shaft 30 passes (hrough the cooperating, axial
apecttre 18 commutinicating between the inierior surface 46
of the cavily 14 and the planar drive surface 16 of the suction
cup housing 12

If present, the relesse drive pin 43 is inserted into and
partially through the more dislal hols 68 through the deive
shaft 34.

The round axial aperlure 40 of the rotationa] drive mem-
ber 34 i= ftted over the cnd of ihe oolumnar drive shaft 30
projecting through the axial aperiure 18 above the housing
drive surfage 16, The release drive pin 43 fiting between Lhe
mbular walla of the axial deive member Frame 76, The
respective pairs of inclined installation and release drive
surfuces 38, 39 are (hereby positioned on opposite sides of
the drive shaft 30 with each of ihe release drive surluces 39
in proximity to the partjon of the release drive in projecting
crosswige from opposite sides of the deive shafi 30, The
planar drive surface 36 i= positioned adjacent to and in
contacl with the housing teaction drive surlace 16, as is
more clearly shown in FIG. 1. The aceess means, slot 38, is
aligned with the serond crosswise hale 66 through (he distal
end of the drive shaft 30,

When the suction cup 24 is in a relaxed statle, the
powsitianing of the Access slot at or near the top of the inclined
installation drive surface 38 causes the sccond crosswise
hole 66 in the drive shalt 30 to bc slightly helow Ihe
instllating drive surfuces 38 of the axial deive member 34.
It is thercfore partially obscured and inscesssible. A slight
pressure is applicd to the center section 26 of the suction sup
24, und thereby to the funt portion 32 ol drive shaft 30, The
drive shafi 3 ix thercby moved axially relative to the
housing 12 and the axdally-doven rotational drjve member
34 a0 that the seound crosswise hole 66 appears above the
installation drive syrfaces 38, The installation drive pin 42 s
tow passed Lhrotgh the siot 88 wnd i3 inserted o and
partially through the hok 66 through the drive shaft 30.
During axsembly, the inslallalion drive pin passes come
pletely through the aceess slot 88 and thergatter fits between
the tubular walls o[ the axial drive member frame 78, Upon
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releass of the pressure against the suction cup center section
26, the resibient suchion cup 24 attempts to retum o its
relaxed slate, The drive shaft 30 13 thereby pulled hack
throagh (he axial 2pertuce 40 i the rotatiopal drive member
34 and the axial slot 18 in the housing 12, which gencratcs
a slight pressure betweer the istallation drive pin 42 agd the
mstallation drive surfaces 38, This pressure asked 1o keep
ihe installstion drive pin 42 fmim bscking out of the hole §6
and through the access slot $8. However, as the rolational
drive member 34 is rotated 1o & release position, 45 discussed
below, (he installation drive pin 42 moves along the instal-
lation drive surfaces 38 downwsrd relative Wo the rotational
drive member 34, which rclesses the presstiee and permits
the suction cup 24 to rélum 1o its relaxed state,

In vperation, with the rotattonat drive member 34 rotated
1o release pressure between the insiallation drive pin 42 and
the inctined insiallation drive surface 38, the peripherat lip
portion 28 of the rzluxed suction cup 24 i= placed against 2
smooth surfyee to which is to be aitached. When the operatar
is satisficd with the position of the suction cup device 10
relutive (0 the aitachment sucfaco, the torgue load is applicd
vid the flanges 90 10 rotate the deive mawber frame 76
rslative to (be suction cup housing 12 in the installation
direction indicaled by the artow matked “ONM." During
rotation, the installation drive pin 42 comes into contact with
1 upwardiy ramping axial instgliation drive surfaces 38,
Contioued spplication of the wormque load to ihe drive mem-
ber frame 76 causes Be instslfation dove pim (o travel
upwardly along the axial insiallstion drive surfaces 38, The
planar drive surlace 36 forming the bottom surface of the
axial drive memiver 34 is as I5 simuNancously mitated against
the housing reaction drive surface 16, As the installation
drive pin 42 travels upwardly along the installation drive
surfaces 38, il 3 moved axially away fiom the husing
reaction drive surfsce 16. [he drive shaft 30 is simula-
neously drawn upwardly through axisl aperiure 18 in the
housing drive surface §6. The foof porlion 32 is espricd
upwurdly s part of the drive shaft 30. The center section 26
of the suction cup 24 10 his drawn up for dalay with the foot
portion 32 {uto the concavity 14 while the periphera] hous-
ing lp 48 mamtains 2 manual or shape a0d position of the
sliclion cup peripberal lip 28 oxteral 1o the concavily 14, In
cffect, motion of the instailation drive pin 42 upwardly along
{he installation drive surfaces 38 pulls the drive shalt 38 of
the plunger 60 and owl of the concavily 14 through (he axiul
apertuse 18 in che Bousing rraction deive surface 16, As the
links ol thc plunger deve shall 30 ipcreascs abuve the
bousing deive surface 16, (he portion witbin the concavity 14
shortens. The thin deformably resilient annular porting 27 of

the suction cup 24 & forced 1o streteh between the with-

drawing center section 26 positionally xed peripheral Hp
28 An airright cavity 92 (shown in FIG, 1) is forined
beneath the suction cup wherein a partial vacuum is formed
relative to ambisnt almospheric pressure.

Ratation of the axiaily.driven drive member 34 coases
when 1he installation drive pin encouniers the solid surface
86 of unc or hoth of the stanchions 84. Gtlier rotational stops
may alsa bo provided such as the fanges M0 encovnteniog
ope of the columns 36 bearing the yiifization mounting
surfaces 20,

The prossure exerted by the ingtallation drive pin 42 15
maimaincd by s spaced apart position relative to the
howsing reaction drive surface 16, This relative posilion is
muaiataived by the apti-rotziion keeper means 78, whereby
the installation deive pin 42 is scttled on the cxiension of stop
portion 88 at muximum elcvation relative ta the housing
drive surface 16, Passing the installation drive pin 42 over
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{he optional detent 82, a5 well as the tensiop generated in the
suclion cup 24, ensures that the installation drive pin 42
cappot buck down be installation drive surflaces 38,

‘The suction cup device M is released from the attachment
surface by release of the relative vacuum within the suction
cup 24. This is accomplished by collapsing the siftight
cavity 92 by driving the center 26 of the suction cup 24
dowiwyrdly to the altachment surface, whereby (easion in
the stretched deformably cesilient apnular porion 27 is
released and the suchion cup 24 remmns to its relaxcd
condition. The center 26 of lhe suction ciup 24 i driven
downwardly by inicraction of the release drive pin 43 with
the release drive surfaces 39 when the torque load is applied
to rotate the drive member 34 in a reloase direction, as
indicsied by the arrow marked “OFE"™ Vor example, a
released torgue load is applicd 10 the flanges 90 of the drive
momber frame 76. Foree by 1he relsase drive pin 43 mioving
downwardly alopg the release drive surfaccs 39 combines
with the clasticity of the stesiched deformably resilient
annular portion 27 material to push (e pluager deive shaft
30 dowen through lhe axial apertuee 18 into the concavity 14.
When the upward {oree on the plinger drive shaft 30 is
completely removed and the suction cup 24 is relaxed, the
relative vacuum holding the suction cup deviee 1D against
the attachment surface 18 released and the dovice 10 cap be
moved.

FIG. & illustrates the spction cup device 10 of 1he inven-
fion having & deviee mountiog strcture 94 installed on the
whlizalion mounling svrfaces 240 The device mouniing
strugiure 94 includes means for atlaching 1o the wilization
mountiog surfaees 30 For cxemple, covpter-bores and
throygh holes 96 arc provided for a fastsoer 98 o be
threaded {o the out or insert provided 3t the mounting holes
22, The device mounting structure 94 includes, by example
und without Hmitation, device mounting means such a5 a
threaded or other capiure hole 1M,

The twoshole dismond shape of the device mounting
atructure 94 illusteated i= pot iotended 10 be exhavstive and
is shown a8 only one éxample and without limitstion. The
device mounting structure 94 is aptiopally ermbodied in any
wseful configyration, For exampls, the device mounting
strvcture 4 &8 embadied suftably for moumiing the resil-
ieofly comptessible ball-shaped coupler described i (1.5,
Pat. Na. 5,845,885, entitled UNIVERSALLY POSITION-
ABLE MOUNTING DEVICE, issued Dec. B, 1098, 1o the
inventor of the prosent inventiop, which is incorporated
herein by refercoce. Allernatively, the device mownting
struclure 94 js cotodicd suilably for mounting the wheel-
and-axle assembly of the posiively-posifionable mount
described in allowed (LS. patent zpplication Ser. No.
09/855,162, eatitled POSITIVELY-POSITIONABLE
MOUNTING APPARATUS, [led May 14, 2001, in the
name of the inventar of the present invention, which is
incorperated herein by reference.

Arcording to another allernative, the deviee mounting
stpemre $4 is embodied suitably [of mountng either of the
malc and feomale mounting basss for use in cenvhination with
the llexible spap-tingk apparwng disclosed in 1.8, patenl
application Ser, No, 00/654,245, entill«d VLEXIBLE ELE(:-
TRONIC MOUNT APPARATUS, filed Sog. 2, 2000, in the
name of the imventor ol the preseqy inventiop, which is
incorporated horein by reforence. Other slternative cmbodi-
ments of the dovice munating stuctire 94 2o glso cuntem-
plated [or mounting & variety ol differear nsefinl devices,

While the preferred embodiment of the invention bas becno
iltustrated and described, it will be appreciated that various
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chaoges can be made therein without departing from (he
&pirit and seope of the invention.

What is claimed is:

1. A suction cup devioc having a compact axial installa-
iion and release mechanism, the suction cup device com-
Prising:

2 bousing having a recess formed in 4 liest surlace, a drive
surface sxternal lo and aligned with the recess, an
aperlure communicating hetween the housing drive
surface and the recess;

a1 suction cup;

a drive shaft coupled to a central perlion ol the suction
cup and being sized lo paws through the aperfure in the
bousing;

a rotalional drive member having 4 cooperatiog drive
surface structured 1o cooperate with the housing drive
surface, a spiral iostallation drive sutfuee sligned with
lbe cuoperling drive suclsee snd relatively inclined
therzto, and an aperture communicating between the
cooperating and spiral installation drive surfaces and
heing sived in slidingly engage tw drive shafi; aod

an installation drive pin [ixed wrosswise to the drive shaft
aod spaced away Irom (he suclion eup, the installation
drive pin being struetured (o inleract with the spiral
installation drive surfyee of the otational drive mem-
ber.

2 The suction cup device of claim 1 wherein the housiog

further comprises & utiization mounling surface.

3. The suction cup deviee of claim 2 wherein the utiliza-
lien mounting surlace further comprises a pattern of mount-
ing holes spaced away from the housing drive surface
sufficienlly 1o admil the rotational drive member therebe-
lween.

4. The suction cup device of claim 1 whercin the spiral
installation drive surface of the rotational drive member
further comprises a pair of diamectrically opposed spiral
installation drive surfaces; and

ihe installation drive pin is further siruciured W interact
with onc or both of the spiral installation drive surfuces
nf the rotational deive member.

5. 'The suction cup dovice of claim 1 wherein the rota-
tional drive mcmber further comprises a spiral release drive
surtace formed opposite and spaced away from the spiral
installation deive surface and inclined substantially similarly
to the drive surface;

and further comprising a release drive pin [ixed crosswise
1o drive shaft between the installation dove pin aod the
suction cup and belog spaced away from the installa-
lion drive pin more than & dislance between the spiral
installatinn and relcase drive surfaces of the rotativnal
drive membert, the reloaze drive pin being sinugtursd 1o
interact with the spiral Telesse drive surfece of the
rotational deive member.

. The suction cup doviee of claim 1 wherein the spiral
inslallation drive surface further comprises a means strucs
tared to intcract with the instaltation drive pio for maintain-
ing a position of the installation drive pin relative 1o the
spiral instullation doive surfaee,

7. A compact axially-driven suelicn eup installation
mechanism, comprising:

u substamially rigi rotational-dave wmechanism having a
twbular framc forming a substantially planar drive
sutface al one end thereof, a puir of dismetrically
npposed spiral installution deive members projecting
inwardly from an intcrnal wall surface of the tubular
[rame and being supporied a1 {irsl and second eods by
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a pair of diametreically opposcd longitudinsl slanchions
projecting inwardly from the internal wall surfacs of
the mubular frame, internal sdge suefaces of the spiral
installation drive members aml the longitudinal stan-
chions forming a longiluding] aperture axially aligned
with the internal wall surface of the tubular frame, and
means for manually rotating the Wwular frame;

a housing having a substantially planar exiernal drive
surface formed with an aperture thercthrough and being
structured to cooperate with the substantially planar
drive surface of the rotational drive meebanism; and

a columnar drive shaft struclurcd lo fravel through the
longitudinal aperturc of the rolalional drive
mechenism, # [irst end of the columnar drive shall
including means for conaectiag 1o a suction cup and 4
second end of the columnar drive shafl including means
for interacting with one or both of the pair of spiral
installation drive members oy maving the columnar
drive shall through the longitudinal aperture of Lhe
mtational drive mechanism in an outwardly dircetion
rclative to the planar drive surface thereof.

8. The suction cup installation spechanism of claim 7
wherein the meuns of the columnar drive shaft for interael-
ing with the spiral instsllation Jrive memhers of the rota-
tional drive mechanism further comprises a rigid installation
drive pin inslalled crosswise to the columnar drive shaft,

9, The suction sup installation mechanism of claim 7
wherein the mcans for connecling lo 4 suction cup further
compriscs 3 struclure sdspled for being mulded inlo the
suction cup.

10. The suction cup inslullalivn mechanism of claim 7,
further comprising a suction cup having a ceniral attachment
partion, the central allachmenl portion coupled to the suc-
tion cup connecling means ol the colwmoar drive shaft,

11, The suction cup instellation mechanism of claim 7
wherein the housing further comprises a concavity posi-
tiotied on 2 surface of the housing opposite [rom the external
drive swface thereof and structurcd to admil & ceniral
flcxible portion of a suction cup, the aperiire communicat-
ing botwesn the exwmal drive surface and the concavity.

12. The suction cup installation mechanism of claim 7
wherein the mtalions] drive mechanism further compriscs a
pair of diamcirically opposcd spirul release drive msubers
projecting iowardly from the internal wall surface of the
tubular frame on an opposite surface of the spiral installation
drive members and being Rupported at first and second ends
by the pair of dismetcicully opposed longinudinal stanchions
projecting inwerdly from the intemal wall surface of the
tulrular frame, and

the seeond end ol the columnar drive shaft further com-
prises means for interacting with one or both of the pair
of spiral release drive members for moving the colym-
nar drive shaft through the longiludinal aperlure ot the
rotalional drive mechanism in 4 2¢cond dircction réla-
tive 1o the planar drive surface thereof epposite [rom
the first dircetion,

13. The suetion vup installation mechanism of claim 12
wherein the means of \he columnar dove shall lor interact-
ing with the spiral relesse drive members of the mtational
drive mcchanism further compnses a rigid release drive pin
inslalle) crosswise ta the solumnar deive shaft at a posilion
belween the mstallution drive frin and the mcans for con-
necting to a suction cup.

14, Yhe suction cup installation mechanism of claim 7
wherein the housing further comprises a utilization mownt-
ing aurface structured as a pattern of mouvnting holcs spaved
away from the housing plapar drve surface & distance
sullicient 10 admit the rotational drive meehanism therobe.
twaen.
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15. A suchion cup holkling device having o compacl

installation mechanisny, the device comprising:

a housing having a relatively wide and shallow concavity
{ormed therein and [orming a first opening un ihe
surfacc thereof, an exiernal reaction drive surface axi-
ally aligned with the concavity, and a sccond opening
eommu nivating between the concavity and the external
reaction drive surfsce;

a pluager having, a drive shaft conpled at one end to a
suction cup having a reailiently deformable porion
sized to cooperate with the housing concavity and ao
inlegral peripheral lip portion sized larger than 1be first
opening, the resiliently deformable portion of the sue-
tion cup being installed substantizlly within the hows-
inp concavity with the peripheral lip portion projecting
beyond the first opening thereof, and the plunger drive
shall being eogaged with the sccond opening between
the concavity and the reaction drive surface with 3
distal portion of the plunger drive shaft projecling
cxlernal to the concavity and beyond the reaction drive
surface;

a rotational dove member baving @ Jirst doive surfsce
structured to cooperate with the housiog reaction drive
surface and an aonular iostallation drive surface
inclioed relalive to the first drive surface and forming
a substantially ownd oeotrsl passage thersthrough
gized ta admit the plunger drive shafl apd motate relative
thereto;

and means eogaged between the distal portion of the
phunger drive shaft and 1he ammulac installation drive
surface For drawing the plunger drive shaft outwardly
through the sccond opening in the honsing when the
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rolatinna) drive member is rotated in a fiest direction
telative o the extemal reaction drive surface.

16, The suction cup holding device of claim 15 wherein
tbe fird opening in the bowsing [oymed by 1be concavity
further includes means for copaging a peripheral portion of
the suction cup and position coly fixing it during operation
of the roiational drive member,

17. The suction cup ol ¢laim 15, lutther comprising means
for relainiog the plunger dove shall io lixed rolationsl
enentaiion relative o the hovsing during operalion ol the
mitatiomal dove member.

18 The suction cup of claim 1% wherein the rotational
drive member further comprises an annular release drve
surface longitudinally offsct from the aonular installation
dove surface loward the fimst dove suface amd melatively
inglined therelo; aod

further comprising means engaged belween the disial

portion of the plunger drive shaft and the anoular
release drive surface for driving the planger drive shaft
inwardly through the second openiog in Ibe housing
when the rotational drive member is cotated in a second
covntsr-direction relative (o the housing reaclion drive
sueface.

19. The snction cup of claim 15 whercin the rotational
dove member further compnses meaos lor securmpg ihe
plunger dnve shafl 1o fixed rofalional oneotalion 1o the
annular installation drive surface.

20. The suction cup of claim 1S wherein the annular
installation drive surface further comprises a pair of anoular
ipstallation drive surfaces diametncally opposed suross a
venlral passuge.



