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IN THE UNITED STATES DISTRICT COURT 7
FOR THE NORTHERN DISTRICT OF ILLINOIS o
EASTERN DIVISION :
BLACK & DECKER INC. and bR <
BLACK & DECKER (U.S.) INC,, ) , &
) ISR
Plaintiffs, } S
) Civil Action No.
v. )
) JURY TRIAL DEMANDED
ROBERT BOSCH TOOL CORPORATION, )
)
Defendant. )

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs, Black & Decker Inc. and Black & Decker (U.S.)) Inc. (collectively "Black &
Decker”), complain of defendant Robert Bosch Tool Corporation ("Bosch”) as follows:

1. This is a claim for patent infringement arising under the patent taws of the United
States, Title 35 of the United States Code. This Court has exclusive jurisdiction over the subject
matter of the c¢laim made under 28 U.S.C. § 1338(a).

PARTIES

2. Black & Decker Inc. is 4 Delaware corporation also having its principal place of
business at 701 East Joppa Road, Towson, Maryland. Black & Decker Inc. owns and has standing
to sue for the infringement of United States Patent No. 6,308,059 entitled “Ruggedized
Tradesworkers Radio™ issued on October 23,2001 (“the 059 patent,” Exhibit A); and United States
Patent No. 6,788,925 entitled "Ruggedized Tradesworkers Radio” issued on September 7, 2004

(“the ‘925 patent,” Exhibit B) (collectively, the "patents in suit™).

[~ /
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3. Black & Decker (U.S.) Inc. 1s a Maryland corporation having its principal place of
business at 701 East Joppa Road, Towson, Maryland. Black & Decker (U.S.) Inc. is a leading
designer, manufacturer and marketer o[ power tools, including specifically the portable jobsite radio
of the type at issue in this case. Black & Decker (U.S.) Inc. 1s an exclusive licensee of the patents
in suit, and has standing to sue for infringement of the patents in suit.

4. Robert Bosch Tool Corporation is a Delaware corporation having its principal place
of business at 1800 West Central Road, Mt. Prospect, lllinois 60056,

VENUE AND PERSONAL JURISDICTION

5. Venue is proper in this judicial district under 28 U.S.C. § 1400(b). Robert Basch
Tool Corporation transacts business in this distriet, at least by offering to sell or selling infringing
products and by advertising on the Internet in such a way as to reach customers in IHinoss.

0. Venue 1s proper in this judicial district under 28 U.S.C. §1391(c) for Robert Bosch
Tool Corporation which resides in this judicial district.

7. Robert Bosch Tool Corporation has sold a variety of power tools including portable
jobsite radios through retail stores in Illinois, such as Berland’s located in Lombard, WWinois,
Menard’s located in Chicago, lllinots, and throughout the United States, and directly to customers
in this judicial district.

8. Robert Bosch Tool Corporation has its headquarters n this judicial district and has

transacted business in this district.
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PATENT INFRINGEMENT

9. Bosch has infringed at least one claim of the ‘059 patent through, among other
activities, the manufacture, usc, importation, sale and/or offer for sale of the Bosch “Power Box™
Jjobsite radio.

10. Bosch, through its actions, has contributed to, or induced the infringement of the *059
patent in violation of 35 U.S.C. §271.

1. Bosch has infringed at lcast one claim of the ‘925 patent through, among other
activities, the manufacture, usc, importation, sale and/or offer for sale of the Bosch “Power Box”
jobsite radio.

12. Bosch, through its actions, have contributed to, or induced the infringement of the
‘925 patent in violation of 35 U.S.C. §271.

13. Bosch’s mnfringement, contributory infringement and/or inducement 1o infringe has
injured Black & Decker and Black & Decker is entitled to recover damages adequate to compensate
it for such infringement, but in no cvent less than a reasonable royalty.

14. Bosch bas been aware of the patents n suit and have, nonetheless, infringed the
asserted claims of the patents with knowledge of the patents’ scope and application to the jobsite
radio charger. As a conseguence, Bosch's infringement, contributory infringement and/or
inducement 1o infringe has been willfu! and deliberate and has injured and will continue to injure
Black & Decker, unless and until this Court enters an injunction prohibiting further infringement
and, specifically, enjoining further importation, manufacture, usc, offer for sale and/or sale o power
tools within the scope of the patents in suit; and enjoining Bosch from contributing to and/or

mducing infringement of the patents in suit.
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WHEREFORE, plaintiffs, Black & Decker Inc. and Black & Decker (U.S.) Inc., ask this

Court 1o enter judgment against Robert Bosch Tool Corporation, and against its subsidiaries,

successors, parents, afliliates, agents, servants, employees and all persons in active concert or

participation with them, granting the following relief:

B.

An award of damages adcquate to compensate Black & Decker for the infringement
that has occurred, together with prejudgment interest (rom the date infringement of
the patents in suit began;

Increased damages as permitted under 35 U.S.C. § 284,

A finding that this casc 1s exceptional and an award (o Black & Decker of its
altorneys' fees and costs as provided by 35 U.S.C. § 285;

A permanent injunction prohibiting further infringement of the patents in suit; and,
Such other and further relief as this Court or a jury may deem proper and just.

JURY DEMAND

Black & Decker demands a trial by jury on all issucs presented in this Complaint.

BLACK & DECKER INC.
BLACK & DECKER (U.S.) INC.

e T b
Y | > }\/"’T
N
“~—Taymond P. Niro
Dean D. Niro
Christopher J. Lee
Paul C. Gibbons
David J. Mahalck
NIRO, SCAVONE, HALLER & NIRO
181 West Madison, Suite 4600
Chicago, Illinois 600602-4515
(312) 236-0733

Attorneys for Plaintiffs

- 4 -
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57 ABSTRACT

A tradesworker's radio has a wealher and impact resistant
features 10 gnable a tradesworker to usc the radio under
adverse working condilions, such as coostruction or other
work siles. Louvered grills covering moisture resistanl loud-
speakers are angled dowoward 1o protec! the speakers from
direct splash in case the radio is left ouldoors in a beavy
downpour. A layer of felt-like malcrial is interspersed
between the louvered grills and the loudspeaker cones 10
offer improved moisture resistance. A non-telescoping
antenna of the rubber covered spring type maleral folds
neatly ioto recess when not in usc. The controls include
waterproof pushbuttons for on/off, volume adjustment, a
wealher channel, AM/FM selection and tunjog. Elasicmeric
blocks are bonded 10 1he interior of the housing and the
blocks have bonded threaded sluds, which are used 1o shock
mouat the radio circuit board (o the inside of the housing.
This circuil board 1s ueated wilh a couformal coaling 1o
improve ils maisture resislance. The preferred housing
malerial is a layer of rigid plastic, which is impact resistant
and the ouler covering is a resilient tough elasiomer. The
radio can be used with an adapler o ccovert 1o a power hand
ool battery pack to accommodate a variety of differeat
ballery packs and adaplers. The battery comparument is
geoerous in size and lined with a sofl polyurethane malerial
Lo protect lhe battery pack from damage.

13 Claims, 4 Drawlng Sheets
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RUGGEDIZED TRADESWORKERS RADIO

This appln claims benefit of Prov. No. 60/069,372 filed
Dee. 12, 1997,

FIEL.D OF THE INVENTION

The present invention relates 10 durable, rugged radios for
tradesworker in construction and other worksites.

BACKGROUND OF THE INVENTION

Tradespersons working at construction sites regularly use
portable radios for enfertainment and to obfain weather
repors. However, these radios lack certain features that
would be desirable for such use. Small radios often lack the
power desirable for overcoming ambient noise of other
workers or to carry Lhe sound over Jong dislances ouidoors,
Although “boom boxes” may have the desired power ouiput,
they lack the ruggedness aod splash proofing that is desir-
able. Other features, such as the convenient use of recharge-
able balteries, are missing as well.

The prior art relates lo some of (hese shoncomings. U.S.
Pat. No. 4,006,764 of Yamamoto ¢l al. relates to a protection
casc thal can be used to enclose a lape recorder or radio (o
prolect it from water spray or dust without scriousty imped-
ing souad trapsmission. U.S. Pat. No. 4,709,201 of Schacfer
el al. discloses a madular batlery pack with ao on/off swilch
and contacls arranged for various modes of operation. U.S.
Pat. No. 4,225,970 of Jaramillo et al. relates 1o a splash proof
portable two-way dala terminal/radio. Tt describes the use of
tongue-in-groove elastomeric gaskets in the housing assem-
bly as well as air-permesble water resistant material to
achieve its results.

Other prior arl irclude U8, Pat. No. 5,572,592 of
Muckelralh, which describes a field remote control radio
ransmilter/receiver which includes a weather resistant
enclosure. U.S. Pat. No. 5,164 830 of Kim discloses a radio
receiver which integrates a weatber channel therein. U.S,
Pal. No. 5,091,732 of Mileski and U.S. Pat. No. 4,761,813
of Gammel describe field oficnled wilitary radio syslems.
U.S. Pal, No. 4,961,994 of Cariou describes a waterproof
coating material.

Shock-mounts for mounliog delicate objects are described
in U.S. Pat. Nos. 4,395,619 and 4,395,619, both of Harigai
and U.S, Pat. No. 4,586,115 of Zimmerman. Retraciable
electric cords are diselosed in U.S. Pat. No. 3,984,645 of
Kresch. Moreover, portable radios are described i geperal
in US. Pat. No. 4,913,318 of Forrester.

OBJECTS OF THE INVENTION

11 is an object of this invention lo provide a radio with
improved irnpact resistance.

1L is a Eurther object to provide a radio that has a bujlt-in
retractable line cord for operation frem an AC supply.

1t is yel another object 10 be able to power the radio with
modular batteries aormally used in professional portable
power tools.

Il is a further object io be able 1o recharge the baiteries
with a buili-in recharger while simultancously powering the
radio from an AC supply.

It is yet another object to provide a splash proof radio.

Tt is another object to include a switch-sclectable weather
band tuned to tbe National Weather Service.

SUMMARY OF THE INVENTION

[n keeping wub 1hose objects and others which may
become apparent, the present inveption includes a durable
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2

portable radio for wadesworkers wilk a weather and impact
resistant enclosure having an exterior surface aod an interior
space. The caclosure houscs a radio receiver for receiving
radio signals and gencrating eleciropic audio oulpul signals
responsive thercto,

The cnclosure of the radio is preferably made of a shack
and waler resislant solid elastomer, such as acrylomitrile
butadiene styene (ABS). The exterior surface of the radio
enclosure has a plurality of planar surfaces, wherein a
foldable antenpa is inscrtable wihin a recess extending
below one plapar surface of the plurality of surfaces.

A handle is formed from a slot extending through a pair
of opposite planar surfaces of the radio, and a vemilation
opening cxtends from the interior space of said radio.

The weather and impact resistant enclosure includes onc
of more downward angled louvered grills covering one or
more moisiure resistant loudspeakers.

Tue weatber and impacl resistant enclosure includes a
moisture resisiani sound tlransmiliec insulating layer
between the louvered grill and the loudspeaker.

A pluralily of walerproof push butlons conirel og/off
conteol, volume adjustment, AM/FM section an oplional
weather channel and frequency luaing.

To prevent moisture buildup, the weather and impacl
resistant encloswre includes a hydrophobic air permeable
therein.

The radio is powcred by either a first power source
including ao elecirical cord epgageable with ap clecirical
outlel, or a sccond power source including an adapler
engageable with a sccondary direct curfent power source,
such as a wadesworker’s haod ool batlery pack.

The first power source includes a retractable line cord,
which Is relraclable within a subliousing enclosure within
the radio.

The radio receiver is shock mounted to an inlerior wall of
the weather and impact resistant ¢nclosure by a plurality of
elaslomeric blocks bonded to the interior wall of e weather
and impact resistanl housing eoclosure, The radio receiver
itself is preferably coated with a meisture resistant con-
formed coaling, such as acrylic or paralyene.

One or wore waterlight formed-in-place gaskels seal
openings within the weather and ippact resistant ecclosure.

The aliernate DC power source may include a battery
pack baving a vollage of between about 9.6 to about 18
volis, preferably about 12 volts.

The secondary DC power source may optionally include
4 combination power supply and batlery charger supplied
with 115 VAC, which supplies aboul 13.6 volis through a
diode and a switch to the radio receiver. A bution causes the
power supply to supply voltage through the diode, and the
diode feeds current from he power supply to the radio
receIver,

Alternately, a plurality of diodes may acl as an autcinatic
steering and isolation network to supply either AC supplicd
curreal, batlery power or simullaneous power and ballery
chargiog [rom AC power.

Ar optiopal variable voltage feature permits use of batiery
packs lower or higher than 12 volts to be used by the radio.
The variable voltage feature includes a sockel having a
plurality of conlacls mating wilh an adapier, maiching
predelermined requirements of a MO source batlery pack,
and a double pole single lhrow on/off switch conlrolling a
PCMC power source convester for supplying power 10 said
radio.

As a resull, the radio provides a tradesworker with a
rugged, durable tadio to provide audio entertaicment and
pews under adverse working conditions.
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BRIEF DESCRIPTION OF THE DRAWINGS

The presen( invention can best be descrbed in conjunc-
tion wilh the following drawings, in which;

FIG. 1 is a perspeclive vigw of the tradesman's radio of
1he presenl invention;

FIG. 2 is a view of the rear pane) of Lhe radio as in FIG,
L

F1G. 3 is a back view of 1he radio as in FIG. 1 with the
rear pauel removed;

TIG. 4 is a ctoss section of the housing material of the
radio as in FIG. L;-

F1G. 5 is an exploded view of 2 power sockel, adapter and
modular battery of the radio as in F1G. 1;

FIG. 6 ts a schematic block diagram of the radio as in F1G.
1; and

FIG. 7 is 3 schematic of ap alternale embodiment of the
radio of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

F1G. § shows the tradesman’s radio 1. Housing 13 is a
molded plastic slructure, although alternate rugged matenals
such as aircraft aluminum cap be used. Stainless steel
louvered grills L cover the moisture resistant loudspeakers,
Louvered grills 11 arc angled downward lo protecl the
speakers from direct splash in ease radio 1 Is lelt auidoors
in a heavy downpour.

Alayer of felt-like material such as described in Jaramillo
el al. U.S. Pal. No. 4,225,970 can be inlerspersed between
the louvered grills 11 and the loudspeaker vones to offer
improved moisture fesistance. An cxample of such material
which allows good sount transmission whije blocking mois-
ture is known as NB-25, manufactured by Nu-Way Speaker
Products, [ne.

Non-telescoping antenna 2 is of the rubber covered spring
type malerial; it folds peatly into recess 3 when not in use.
The coairols jnclude walerproof pushbutions for onfofl 3,
volume adjusiment 4 & S, wealher chaonel 6, AM/FM
sclection 7 aod tuning 9 & 16. The digital tuniog display 8
is either 2 self-illuminatipg vacuum fluorescent display or an
LCD backlighted by an electro-luminescent back light
pancl. Both of these techoologies are cammon in automotive
radio applications. Side door 12 with piano binge 15 and
slide Jalch 14 provide access lo the relractable cord. A
similar door {not shown) on the other side provides access
to the battery compariment. Both doors arc sealed waterkight
with appropriate gaskels.

FIG. 2 shows back parrel 20 of radio 1, Back panel 20 is
screwed 1o housing 13 with screws 26, Slot 24 is a hand
recess for carrying radio 1. Small stainless sleel louver 25 is
a vent (o preveni moisture buildup within racdio housing I3.
Louver 25 covers ao opening in cover 20 that fias a fayer of
bydrophobic air-permeable malerial such as Tyvek made by
tbe DuPont Company. Other such materials of different
composition are oflen used in medical applicalions; these
may be used here as well.

Waterproof button 23 mims on the battery charger; indi-
cator 22 lights up during charging operations, Both of these
are accessible through opening 21.

F1G. 3 shows the interior of housing 13 when back panel
20 is remmoved, Relraclabie line cord bousing 32 is af the lefi.
Baltery cornpartment 31 is at the right atop charger housing
30, Molded recess 35 communicates with the hand hold slot
in back cover 20.
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To preven! damage (o radio [, a pluralily of elasiomeric
blocks 34, such as four, are bonded 10 (be inlerior of housing
13. Blocks 34 have bonded Lhreaded studs which are used lo
shock roount radio cireuit boacd 3. Circuit board 33 is
Ireated with 2 conformal coating such as acrylic or paralyene
lo improve ils moislure resisiance.

All removable clements that pepelrale or mount to hous-
ing 13 or back panel 20 are sealed watertight with appro-
priate gaskets or sealant. “Formed-in-place” gaskels 36 are
shown around the back edge of housing 13 to seal cover 20.
Another such gaskel 37 is shown on the surface of charger
kousing 30 to seal opening 21 in back cover 20.

The preferred housing material is a layer of ABS
{acryloailrile buladicae styreng) covercd by a layer of poly-
urethane of approximalely 50 durometers as a Superbly
{mpacl resistant outer material. FIG. 4 shows this combina-
\ion in cross sectiop where 41 is the layer of ABS and 40 is
the layer of polyurcthane. QOtber combipations are also
applicable as long as the nigid plastic is quile itmpact resistanl
and the auter covering is a resilient tough elastomer.

Modern batlery operaled prolessional power lools use
battery packs ranging from 9.6 (o 18 volis. By selecting a 12
volt battery pack for the radio 1, an aulomotive AM/FM
radio circuit board aud display (augmented with a weather
receiver) can be used with little modification. These come
with powerful audio amplifier oufput stages and digital
lighted displays. It is desirable to use a battery pack thal i3
alsp used in other toois owned by [be tradesman, o is at least
the same brand, However, batlery packs from different
manufacturers, even of the same vollage ralings, have dif-
ferent contact configurations. For example, the Porwer Cable
8500 battery pack 1s different from the DeWalt DWS071
even though both have similar ratings. For 1his purpose, F1G.
S shows the arrangement using a slandard socket 45 attached
to the radio 1, wilh a replaccable adapier 46 which males
properly with both socket 45 al one end and a particular 12
volt ballery pack 48 with its conlacts 49, A variety of these
adapters 46 are available for use.

FIG. 6 shows a schematic block diagram of the clectrical
system. A combination power supply and batlery charger 30
is supplied with 115 VAC via plug 51 and retraciable cord
50. It supplies approximately 13.6 volis through silicon
diode 56 Lo the radio electronics circuil board 33 through
on/off switch 3. When bulton 23 is engaged, appropriate
charge vollage is supplied 1o batlery pack 48 through diode
55. Diode 54 feeds curremt from battery 48 to circuit 33 in
the event that module 30 is not plugged inlo ap oullet. The
three diodes (54,55 and 56) acl as ap automatic steering and
isolation network to supply AC supplied current 1o operale
radio 1, baliery power o the radio 1, or to simullancously
power and charge the bauteries from AC. In all cascs, a
nominal 12 volts {i.e. 12 1o 13.2 volts), is supplied to radio
circuil board 33, which powers [oudspeakers 52 and 53.

In an alternate embodimesni, additional cireuitry is pro-
vided to permit the use of baltery packs lower or higher than
12 volis to be used jn radic 1. In this cmbodimem, sockel 48
is replaced with sockel 70 which now has six contacts
maling with adapter 61, which match the requirements of a
particular battery pack 60. The on/off switch is now
upgraded to a double pole single throw variety for vontrol-
ling ouiput DC/DT cooverter 68 fur ballery operativn of
radio 1. This extra paic of contacts elimipate the “standby”
losses of converter 68 when radio 1 is turned off.

Charging DC/DC converter 69 is seleeled via telay 70
when the charger is mrned on. Although clectromagnelic
relay 70 is shown, a solid stalc relay can be used insicad. If
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baitery pack 60 has a vollage rating higher thap 12 volts (e.g.
18 volts), 1he output converier 68 is a step down type
reducing 1he batiery vollage o a nomipal 12 volts while
charge coaverier 69 is a slep up coaverting a nowmioal 12
vols from the charger to a nominal 18 volts at the batlery.
If the bawery vollage were lower than 12 volis (¢.g. 9.6
volis), the output converer 68 is a step up type while the
charging converter 69 is a step down Lype. Diodes 56 and 67
are used for power sleering while diodes 66 and 65 are used
for' DC/C converter isolation.

To accompxdale a variety of different ballery packs and
adaplers, the ballery compartment is generously oversize
and lined with a soft polyurcthane material 1o protect the
battery pack from damage.

[ is further kmown that other modifications may be made
o Uk rugged tradesworker's radio of the present inveation,
wilhout departing (rom the scope of the invention, as noled
in the appended claims,

[ claim:

1. A combination baltery charger and portable radio
COmprising:

an cnclasuce;

a radio disposed in said enclosure and including a radio
receiver for receiving radic signals and geoerating
audio output signals responsive thereto;

an AC powered DC power supply dispased in said enclo-
sure for powering said radio aod gencraling a first DC
output voltage having a magnitude sufficient to power
said radio;

a removable DC power supply disposed in said eoclosure
for powering said radio, said removable DC power
supply belog sclected to generate a second DC output
voltage having a magnilude in a range thai inchudes
voluages both lower and higher thao the maguitude of
said first DC outpul voltage from said AC powered DC
power supply; and
power conversion circuil disposed between said AC
powered DC power supply and said removable DC
power supply, and between said radio and said remov-
able DC power supply, o caable said removable DC
power supply ta power said radic and b¢ charged by
said AC powered DC power supply, regardless of the

'Y

3

25

maganitude of the second DC outpul voltage from said .

removable DC power supply.

2. The combination batlery charger and portable radio of
claim 1, wherein sajd power conversion circuil includes a
first converder circuit for receiving said second DC output
voltage [rom said removable DC power supply and gener-
ating a third DC cutput voltage having a magpitude thal is
sufficient lo power said radio.

3. The combinauon batlery charger and portable radio of
claim 2, wherein said power conversion circuit further
includes a second converter circuit for receiving said first
DC output voltage from said AC powered DC power supply

6

and generating a fourth DC outpul vollage that is suitable for
charging said removable DC power supply.

4. The combination battery charger and portable radio of
claim 3, whercio said second DC oulput voltage of said
removable DC power supply is selected 10 have a magoitude
that is lower than said first DC output voltage from said AC
powered DC power supply, said first conversion circuit
includes an up-converter for causing said third DC culput
voltage to be of higher magoitude than said second DC
output voliage, and said second coaversion circuit includes
1 down-coaverter for causing said fourth DC outpwt vollage
1o be of lower magnitude Ihan said first DC output voltage
s0 that said fourth DC oulput voltage is of a magnilude that
is suilable 1o charge said remavable DC power supply.

5. The combinaticn battery charger and portable radio of
claim 3, wherein said second DC oulput voltage of said
removable DC power supply is sclected to have a magoitude
that is bigher than said fist DC output vollage from said AC
powered DC power supply, said firsl copversion circuit
includes an dowo-converter for causing said third DC outpul
vollage o be of lower magnitude thau said second DC
owlput voltage, and said second conversion cireuil includes
a up-converter for causing said fourdh DC outpul vellage o
be of higber magnitude thao said first DC oulput voliage so
tbat said fourth DC output veliage is of 2 magaitude thal is
suitable 1o charge said removable DC power supply.

6. The combination battery charger and portable radio of
claim 1, wherein said temovable DC power supply comprise
a pottable power tool batlery pack.

7. The combimnation battery charger and portable radio of
claim 6, whercin said porlable power lool batlery pack
peacrates an oulput voltage of between 9.6 and 18 volis,

8. The combinalion battery charger and portable radio of
claim 7, wherein 1he magnitude of said first DC outpul
vollage from said AC powered DC power supply is greater
than 9.6 volis and less than 1§ volis.

9. The combination batiery charger and portable radio of
claim 1, wherein said cnclosurc comprises acrylonilrile
budadienc slyrene covered by a layer of polyurethane.

10. The combination baltery charger and portable radio of
claim I, whereio said radio receiver is disposed oa a circuit
board disposed in said enclosure, and said circuit board is
coaled with 2 moisture resistant conformal coating.

1. The combinativn batiery charger and portable radio of
claim 10, whercin said conformal coatiog is acrylic.

12. The combination baltery charger and portable radio of
claim 10, wherein said conformal coating is paralyene.

13. The combination batiery charger and portable radio of
claim 1, further comprising an automalic steering and iso-
lation diode network for supplying voltage to said radio

O from either said AC powered DC power supply or said

removable D power supply, and also for automatically
supplying charging voltage from said AC powered DC
power supply Lo said removable DC power supply.

« % . . L
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(57) ABSTRACT

A tradesworker's radio has @ weather and impact resistant
features 1o enable a radesworker 1o use the radio under
adverse working conditions, such as construction or oiher
work sites. Louvered grills covering moisture resistant loudl-
speakers are angled downward 1o protect the speakers frony
direet splash In case th raclio 1y left outdoors in a heavy
downpour. A layer of [fell-like matertal is interspersed
between the louvered grills and the loodspeaker cones o
ofler improved moisture resistance. A non-lelescoping,
antenna ol the rubber covered spring type material Tolds
neally into recess when not in use, The controls include
walerproof pushbutions for onfoff, volume wdjustiment,
weather channel, AM/I'M sclection and tuning. Llastomeric
blocks are bonded to the nerior of the housing and the
blocks have bonded threaded studs, which are used o shock
mount the fadio circuil Board o the inside of e housing,.
This circuil board is treated with @ conlormal coating to
improve ils moisture resistance. The prelerred housing,
malerial is a layer of rigid plasiic, which s impact resistant
and the outer covering is a resilient tough elastomer. The
radio can bu used with an adapter o convert W a power hand
ol battery pack 1o sccommaodate a variety of different
batlery packs and adapwers. The battery compariment 1s
generous in size and Hned with a soft polyurcthanc material
o protect (he battery pack [rom damage.

12 Claims, 4 Drawing Shects

EXHIBIT
B
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1
RUGGLEDIZED TRADESWORKERS RADIO

This application is a continuation of U.S. application Ser,
No. 09/963,356, filed Sep. 25, 2001 now U.S. Pal. No.
6,456,837 which appllication is a continuation ol application
Ser. No. 09/209,721, filed Dec. 11, 1998, now U.S_ Pa. No.
6,308,059, which claims benelit, under 35 US.{ 119(c¢) of
U.S. Provisicnal Applicaton No. 60469,372, fited Dec, 132,
1997.

FIELD OF THE INVENTION

The present invention relates 1o durable, rugged radios [or
tradesworker 11 construction and other worksites.

BACKGROUND OF THE INVENTION

‘Tradespersons working at conslruclion sites regularly usce
portable radios for cnlertainment and 0 oblain wealher
reporls. However, these radios lack certain leatures that
would be desirable for such use. Small radios often lack the
power desirable for overcoming ambient noise of other
workers or Lo carry the sound over fong distances outdoors.
Although *boom boxes” may have the desired power output,
they lack the rupgedness and splash proofing that 13 desir-
abic. Other fealures, such as the convenient use ol recharge-
able ballerics, are missing as well,

The prior art relales o some of these shorteomings. US.
Pat. No. 4,006,764 of Yamamolo el al. relales Lo a protection
casc (hat can be used Lo enclose a lape recorder or radio o
protect it [rom waler spray or dust without seriously imped-
ing sound iransmission. U.S, Pat. No, 4,709,201 of Schaefer
¢t al. discloses a modular battery pack witl an onfoll swiich
and contacls arranged for various medes of operation. U.S,
Pat. Ne, 4,225,970 of Jaramillo ¢t al. relales 1o a splash proof
portable (wo-way dala terminal/radio. 10 deseribes the use of
longue-in-groove clastomeric gaskeis in the housing assem-
biy as well as wir-permeable water resistanl material 1o
achieve its resulls.

Other prior an include US. Pal. No, 5,572,592 of
Muckelrath, which describes a {ield remote control radio
transmitler/receiver which includes a weather resistant
enclosure. U.S. Pai. No. 5,164,830 of Kim discloses a radio
receiver which integrates a weather channef therein. US.
Pat, No. 5,091,732 of Mileski and US. Pal. No. 4,761,813
of Gammel describe field oriented military radio sysiems.
U5, Paio No. 4,961,994 ol Cariou deseribes a walerproof
coaling malerial.

Shock-mounts [or mounting delicate objects are deseribed
in U.S. Par. Nos. 4,395,619 and 4,395,019, both of [lariga:
and U.S, Pat. No. 4,580,115 of Zimmerman. Retractable
clectric cords are disclosed in US. Pa. No. 3,984,645 of
Kresch. Morcover, portable radios are described m general
in U.S. Pat. No. 4,913,318 of Forresier.

OBILCTS OF TTE INVENTION

Ii is an object of this wvention o provide a radic with
improved impact resislance,

It s a [urther objeet o provide a radio that has a buill-in
retractable {ine cord for operation [rom an AC supply.

It is vet another objeet 10 be able (o power the radio with
modufar batterics normally used 1 prolessional portable
power Wwols.

It is a [urither object to be able o recharpe the batleries
with a built-in recharger while simultancously powering the
radio from an AC supply.

it is yel another object o provide a splash prool radio.
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2

It is another objech w include & switch-sclectable weather
band tuned to the National Weather Serviee,

SUMMARY OF THL INVENTION

In keeping with those objects and others which may
become apparent, the present mvention ipcludes a durable
portable radio lor (radesworkers with a weather and Impact
resistant enclosure having an exterior surface and an inlerioe
space. The enclosure houses a radio receiver lor receiving,
radio signals aud generating electronic audio ourpuc signais
responsive thereto,

The enclosure ol the radio is prelerably made of a shack
and waler resistant solid elasiomer, such as acrylonirile
butadicne styene (A3S). The cexterior surface of 1he radio
cnclosure has a pluraliy of planar surfaces, wherein a
loldable anlenna is wscriable within a recess extending,
below one planac surlage ol the plurality of suclaces.

A handle is formed rom a slor extending through a pair
ol opposite planar surlaces ol the radio, and a ventilation
opening extends from the inlerior space ol said radio,

The weather and impact resistant enclosure includes one
or more downward angled louvered grills covering eoe or
more maisture resistant loudspeakers,

The weather and mpact resistant erclosure includes a
moisture resistant sound transmiller insulating laver
between the louvered grifl aud the loudspeaker.

A plurality of walerprool push bultons control onjuil
control, volume adjustment, AMM section an optional
weather channe! and [requency tuning,

To prevent mojsture buildup, the weather and impact
resislant enclosure includes a hydrophobic air permeabrle
therein.

The radio s powered by cither a lirst power source
including an clectrical cord engageable with ag clectrical
outlel, or a second power source Including an adapter
engageable with a secondary dircel current power source,
such as a tradesworker’s hand wol batery pack,

The first power source includes @ retractable line cord,
which is retractable within a subhousing enclosure within
the radic,

The radio receiver s shock mounted to an inierior wall of
the weather and impact resistant enclosure by a plurality of
clastomeric Blocks bonded 1o the interior wall ol the wealher
and impact resistant housing enclosure. The radio receiver
itsell is preferably conted with a mwisture resistant ¢on-
[ormed coating, such as acrylic or paralvene.

Onc or more wateriight formed-in-place gaskets seal
openings within the weather and inpact resistant cuclosure.

The alternate DC power source may include o batlery
pack having a voltage ol between about 9.6 1 aboul 18
volts, preferably about 12 volis.

The secondary PIC power source may optionally include
a combinalion power supply and battery charper supplicd
with 115 VAC, which supplics about 13.6 volis through a
diode and a switch 1o the radio receiver. A butlon causes the
powcer supply 1o supply voliage through the diode, and the
diode leeds current from the power supply 1o the radio
receiver.

Allernalely, a plurality of diodes may acl as an automatic
steering and isolation nctwork o supply cither AC supplied
current, batlery power or simullancous power and batiery
charging from AC powur.

An oplional variable voliage feature permits use of batlery
packs lower or higher than 12 volis o be used by the radio.
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The variable voltage leature includes 8 socket having a
plurality of contacls mating with an adapter, malching,
predetermined requirements of a DC source baltery pack,
and 2 double pole single (hrow on/ol} switch controlling a
DC/DC power soUrce converier for supplying power Lo said
radio.

As a resull, (he radio provides a radesworker with a
rugged, durable radio o provide audio colertainment and
news under adverse working conditions.

BRIEL DESCRIPTION OF THE DRAWINGS

The present jnveation ¢an best be deseribed in conjune-
tion with the Tollowing drawings, in whicly

FIG. 1 is a perspective view ol the tradesman’s radio of
the present invention;

FIG. 2 is a view ol the rear pancl of the racdio as in F1G.
L

F1G. 3 is a back view ol the radio as in FIG. I with the
rear panel removed;

FIG. 4 is a cross section ol the housing malterial ol the
radio as in FIG. 1,

T1G. 5 is an exploded view of a power socket, adapter and
modular battery of the radio as in F1G. i,

FIG. 6 is a schematic block diagrans of the radio as in FIG.
1; and

F1G. 7 is a schematic of an allernate embodiment of the
radio of the present inventjon.

DETAILED DLESCRIPTION O1F TUE
INVENTION

11G. 1 shows the tradesman’s radio 1. fleusing 13 1s a
molded plastic structure, although aliernaic rugged matcrials
such as aircrall aluminum can be used, Slaiuless steel
louvered grills 11 cover the moisture resistant loudspeakers.
Louvered grills 11 are angled downward 10 proleel the
speakers [rom dircel splash in case radio 1 is left ouldoors
in a heavy downpour.

Atayer ol Lelt-like material such as described in Jaramillo
o1 al. U.S. Pat. No. 4,225,970 can be imerspersed between
the louvered grills 11 and the loudspeaker cones to oller
improved maisture resislance. An example of such material
which allows good souud trapsmission while blocking mois-
ture is known as NB-25, manufactured by Nu-Way Speaker
Products, Inc.

Non-telescoping antenna 2 is ol the rubber covered spring
type material; it [olds neatly inlo rouess 3 wheo net in use.
"The contrals include waterprou! pusibutlons for on/off 3,
volume adjustment 4 & §, wealher channe! 6, AM/AM
sclection 7 and tuning 9 & 10, The digial wning display 8
is cither a sell-illuminating vacuum [luorescent display or an
L.CD backlighted by an cloetro-luminescent back light
pancl. Both ol these technologivs are common i automolive
radio applications. Side door 12 with piano hinge 15 and
slide lach 14 provide aceess (o the retractable cord. A
similar door (not shawn) on the other side provides access
to the battery compartment. Both doors are scaled watertight
with appropriate gaskets.

FIG. 2 shows back pacel 20 of radio 1. Back panel 20 is
serewed 10 housing 13 with scrows 26. Slal 24 is a hand
recess for carrying radio 1. Small stainless steed louver 25 0s
a vent Lo prevent moisture buildup withia radio housing 13.
Louver 25 covers an opening in cover 20 that has a layer of
hydrophobic air-permeable malerial such as Tyvek made by
the Dulont Company. Other such maierials of different
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composition are oficn uscd i medical
may be used here as well,

applications; these

Waterprool butlon 23 ures on the batiery charger; indi-
cator 22 lights up during charging operations. Batl of these
are accessible through opening 21

I1G. 3 shows the interior of housing 13 when back pancel
20 is removed. Retractable Lin cord housing 32 s athe el
Ballery compartment 31 is al the riglt atop clarger liousing,
30. Molded recess 35 communicates with the hand hold slot
in back cover 20.

To prevent damage Lo radio 1, a plurality of clastomeric
blocks 34, such as [ows, arc bonded 1o the interior ol housing
13. Blocks 34 have bonded threaded studs which are used 10
shock mount radjo cireuit board 33. Circuit board 33 is
treated with a conformal coaling such a5 acrylic or paralycue
(o improve ils moisiure resistance.

All removable clements that penetrale or mount 1o hous-
jng 13 or back pancl 20 azc sealed walertight with appro-
priate gaskets or scalanl. “Formed-in-place” gaskets 36 are
showi around the buck cdge of bousing 13 1 seal cover 20.
Another such pasket 37 is shown an the surlace ol charger
fousing 30 o scal opening 21 in back cover 20.

The preferred housing materiad is a layer ol ADS
(acrylonitrile butadiene styrence) covered by & layer of poly-
wrethane of approximately 50 duromeiers as a superbly
impact resistant outer material, FIG. 4 shows (his combina-
Lo in cross seclion where 41 s the layer ol ABS and 40 is
the layer of polyurcthane. Other combinations are also
applicable as long as the rigid plastic is quite impact resistant
and the outer covering Is a resilient lough clasiomer.

Modern baliery operated professional power wols use
Battery packs ranging from 9.6 to 18 volts. By sclecting a 12
voll batery pack for the radio 1, an automotive AM/I'M
radio circuil board and display (augmenied with a wealher
receiver) can be used with litle modification. These come
with powerlul audio amplifier cutput stages andl digital
lighted displays, 1t is desirable (o use a battery pack that is
also used in other ols owned by the tradesman, or is a1 keast
the same brand. [lowever, batiery packs from diflerent
manufacturers, even of (he same voltage ratiings, have dit-
[eren conlact configurations. For example, the Porter Cable
8500 baiery pack is different [rom the DeWall DWI07!
even though both have similar ralings. Yor this purpose, F1G.
5 shows Lhe arrangement using a slandard sockel 45 atiached
(o the radio L, wilk a replaceable adapier 46 which mates
properly with both sockel 45 a1 one end and & particular 12
vall batiery pack 48 witli ils contacls 49 A varicly ol these
adaplers 46 are available {or usc.

FIG. 6 shows a schematic block diagram ol the cleetrical
system. A combination power supply and batiery charper 30
is supplicd with 115 VAC via plug 51 and retractable card
50 It supplics approximately 13.6 volls through silicon
diode 56 to the radie clectronics circuil hoard 33 through
onfoff switch 3. When button 23 is ¢ngaged, appropriale
charge voltage is supplied 10 battery pack 48 through diocle
55. Pode 34 leeds current from battery 48 1o circuil 33 in
the event that module 3 is not plugged into an outlet. The
three diodes (54,55 and 56) act as an aulomatic slecring and
isolation network 1o supply AC supplicd curreut 1o operale
racdio 1, batlery power Lo the radio L or (o simullancously
power and charge 1he Batterics from AC, In all cases, a
nominal 12 volis (ie. 210 13.2 volis), 1s supplicd 1o radio
ciceuit board 33, which powers loudspeakers 52 and 53.

In an allernate embodiment, additional Circuitey is pro-
vided 1o permit the use of bartery packs lower ar higher than
12 volls 1o be used in radio 1. In this cmbodiment, socket 45
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is replaced with socket 70 which now has six contacts
mating with adapter 61, which match the requircments of a
particular baltery pack 60 The on/ofl’ swilch 1S now
upgraded o a double pole single throw varicly lor control-
ling output DC/DC converter 68 for ballery operation of
radio 1. This cxtra pair of conlacts ¢liminate the “standby”
Josses of converler 68 when radio | is turned ofl.

Charging DC/MDC canverter 69 is selectud via relay 70
when the charger is turned on. Although clectromagnetic
relay 70 is shown, a solid slale relay ean be used instead. If
battery pack 60 bas a vollage raling higher than 12 volis {c.g.
18 volts), the output convericr 68 is a slep down type
reducing the batlery veltage 1o a nominal 12 volis while
charge converter 69 is @ slep up converling 4 nominal 12
volis [rom (he chasger Lo a nominal 18 volts at the batlery.
If the battery voliage were lower than (2 volls (e.g. 9.6
volls), the oulput converier 68 is a slep up type while the
charging converter 69 is a slep down type. Diodes 56 and 67
are used lor power steering while diodes 66 and 65 arc used
for DC/DC converler isolation.

To accommoclate a variely of dillerent battery packs and
adaplers, the battery comparlment is gencrously aversize
and lined with a soft polywrethane material to protect the
batlery pack from damage.

[t is further known that other modifications may be made
1o 1he rugged tradesworker’s radio of the present invention,
without departing from the scope of the invention, as noted
in ihe appended claims.

I claim:

L. A durable portable radio for tradesworkers comprising:

an enclosure;

a radio disposed in said enclosure and including a radio
receiver [or recciving radio signals and generaling
audio oulpul signals responsive therelo;

an AC powered DO charger for powering said radio and
charging a removable DC vollage power source, said
charger gencrating a lirst DC outpul voltage having a
magniluce sullicient to powes sald radio;

a removable DC power supply disposcd in said enclosure
for powering said radio and being charged by said
¢harger, said DC power supply beiug sclected 1o gen-
erate a second DC oulput voltage having a magnilude
in a range thal includes vollages both lower and higher
than the magnitude of said lirst DC output voltage from
said charger;

a power conversion cireuit disposed belween said radio
and said removable power supply, o cnable said
cemovable PC power supply to power said radio
regardless ol the magnitude of the sceond DC output
voltage Trom said removable power supply.

2. Adurable portable radio Lor tradesworkers comprising!

an enclosurc;

a radio disposed in said enclosure and including a radio
receiver [or receiving radio siguals and generaling
audio oulput signals responsive therele;

an AC powereel DC charger for powering said radio and
charging a removable DC voltage power sourcee, said
charger generating a first DC outpul voltage having a
magnitude sullicicnt to power said radio;

a removable DC power supply disposed in said enclosure
lor powering said radio and being charged by said
charper, said DC power supply being selected Lo gen-
crale a second DC ouput voltage having a magnitude
in a range that includes voltages both lower and higher
than the magnitude of said (irst DC outpm vollage from
said charger; and
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6
a power conversion circuil enabling said emovable
power supply to power said radio and be charged by
said charger, regardless of the magnitude of the second
DC output voliage (rom said removable power supply.

3. The durable portable radio of claim 2, whercin said
power conversion cireuit includes @ first converter clreutl f[or
receiving said second D autput voltage from said remov-
able power supply and geoerating a thied DC outpul voliage
having 4 magnitude that is suflicient to power said radio, and
a second converler [or reeeiving said first DC output voltage
from said charger and generating a lourth DO autput vollage
that is suitable Tor charging said removable power supply.

4. The combination batiery charger and durable portable
raclio for tradesworkers of claim 2, whercin said second DC
culpul voltage of said removable power supply is sclected o
have a magnitude thal is Jower than said first DO output
voltage [rom said charger, said st couvession cireuit
includes an up-converler Tor causing said third DC outpul
voltage o be ol higher magnitude than said second DO
outpat vellage, and said seeend conversian cirenit includes
a down-converter [or causing said fourth DC vutput voltage
1o be of lower magnitude than said first DC output vollage
s0 that said Fourth DC cutput vollage is ol @ magnitude that
is suitable o charge said removable power supply.

5. The combination batlery charger and durable portable
radio [or tradesworkers of claim 3, wherein said sceond 1O
output voltage ol said remavable power supply 1s sclected 10
have a magnitude that is higher than said lirst O outpul
voltage from said charger, said fisst conversion circuit
includes an down-converter lor eausing said third DT cutpul
voltage 1o | of lower magnitude than said second DO
outpul veltage, and said second conversion circuit includes
a up-converler for causing said fourth DC output vollage 10
be ol higher magnitude than said first DC oulput voliage so
that said fourth DC cutput voltage is of & magohude thal is
suilable to charge said removable power supply.

6. 'The combination battery charger and durable portable
radio for tradesworkers ol claim 3, wherein sud ramovable
power supply comprise o portable power ol bailery pack.

7. The combination baltery charger and durable purlable
radio Tor tradesworkers of ciaim 6, wheren said porliable
power lool batery pack generales an oulpul voluage of
between 9.6 and 18 volls,

8. The combinazion batlery charger and durable portable
radio for radesworkers ol claim 7, wherein (he magnitude of
said first DC outpul vollage from sald ¢harger is greater than
9.6 volis aud luss than 18 volis.

9. A durable portable radio lor tradesworkers comprising:

a weather and impact resistant enclosure having an cxle-

rior surface and an inlerior space;

radics receiver mueans lor reeciving radio signals and

penerating clectronic audio oulput signals responsive
thercto;

saicl exterior surface having a plurality ol surlaces,

an anlenna extending [rom one surface ol said plurality of

surfaces,

a handle

a venitlation opening extending from said interior space

of said radio,

a first power seurce including an clectrical cord engage-

able with an clectrical outlet,

an adapler engaguable wilh a removable secondary

rechargeable dircel current power source, said remov-
able sccondary rechargeable direct current power
source engagable with a remelte direct current powered
hand tool,
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a charger o charge said secondary rechargeable direct
currenl power source {rom said fiest power source, and

wherein said weather and impact resistant enclosure com-
prises acrylonitrile butadiene stysrene covered by a layer
of polyurcthane.

10. A durable portable radio for tradesworkers compris-

ng:

a weather and impact resistant enclosure having an exte-
rior surface and an inferior space,

radio regeiver means for receiving radio signals and
generating electronic audio oulput signals responsive
therelo;

said exterior surlace having a plurality ol surlaces,

an antenna exlending [rom one surface of sawd plurality of
surlaces,

a handle

a veatilation opening exlending [rom said iolerior space
of said radio,

a lirst power source including an electrical cord engage-
able with an ¢lectrical outlet,

an adapter engageable with a removable secondary
rechargeable direct current power source, said remov-
able sccondary recharpeable dircel current power
source engagable with a remele direel current powcered
hand 100l,

a charger to charge said secondary rechargeable dircet
curren( power source {rom said first power source, and
wherein said second power source includes a battery
pack having a vollage of between about 9.6 (0 about 18
volls.

11. The durable portable radio lor radesworkers as in
claim 10 wherein said battery pack of said sccond power
source has a vollage wilhin (he nominal aperating range ol
said radio.

10

20

25

30

8

12, A durable portable radio Tor tradesworkers compris-
ing:
a wealher and impact resistant enclosure having, an exie-
rior surlace and an interior space.,
radio receiver means lor receiving radio signals and
generating clectronic audio oulput signals responsive
thereio;
said cxlerjor surface having a plurality of surfaces,
an anlenna cxXiending [rom one surface ol said plurality of
surfaces,
a handle
a ventilation opening extending (rom said interior space
of said radio,
a lirst power source including an clectrical cord cngage-
able with an clectrical oulles,
an adapter enpageable with a removable sceondary
rechargeable dircet curreit power source, said remov-
able sccondary rechargeable dircel current power
sourge enpagable with a remote direet current powered
hand ol,
charper (o charge said sceondary rechargeable direct
currenl pawer source [rom said first power source,
wherein said sceond power source further includes a
combination power supply and batlery charger supplicd
with 115 VAC, which supplics a voltage within (he
nominal operating range from said power supply to said
radio reeeiver means, and further comprising a means
lo permit use of batlery packs lower or ligher than the
nominal operating vollage 1o be used by said radio, said
means comprising a socket having, a plurality of con-
lacts maling with an adapier matehing predetermined
requirements of & 1D source power battery pack, and
a double pole single throw en/oll switeh controlling a
DC/DC power source converter for supplying power 1o
satd radio.

d
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front of this form, cach should complele the altorney
appearance seclion of the form.

This form is designed to permit the [iling of appearances
by up to four atlomeys who represent the sime party or parlics.
If more than four allorncys representing (he same party or
parlies wish to f[ile appearances, addilionai forms should be
used and Whe letters (A). (B, (C), amd (D) indicating the
attorneys should be altered to (E), (F), (G), (H). respectively
for the fifth through (he cighth attorneys. ¢1c.
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that way, Lhe assistant in aclive charge will receive notice.
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