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(57) Abstract: An emergency power source comprises a housing. A
battery pack (4) is arranged in the housing for storing electric en-
ergy. The input end of the battery pack (4) is connected to a charging
circuit (1) for charging the battery pack (4) and the output end ot a
solar energy panel input circuit (2), the output end of the battery
pack (4) is connected to a heavy-current output circuit (7) for output-
ting a heavy current when an automobile starts, and an external bat-
tery intelligent detection system (6) is connected between the battery
pack (4) and the heavy-current output circuit (7). The emergency
power source is convenient for charging, can output a hcavy current
for starting an automobile, and can also accurately control heavy-
current output.
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ABSTRACT DE102010062708A1

A mobile energy supply device (1) for an electric starter for starting an internal combustion
engine has an internal battery (2); and at least one capacitor (14) which can be connected in
parallel to the internal battery (2).

Ein mobiles Energieversorgungsgerat (1) fur einen Elektrostarter zum Starten eines
Verbrennungsmotors hat eine interne Batterie (2); und wenigstens eine Kondensator (14), der
parallel zu der internen Batterie (2) anschlielbar ist.
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(54) Bezeichnung: Mobiles Startgerat

(57) Zusammenfassung: Ein mobiles Energieversorgungs-
gerat (1) flr einen Elektrostarter zum Starten eines Verbren-
nungsmotors hat eine interne Batterie (2); und wenigstens
eine Kondensator (14), der parallel zu der internen Batterie
(2) anschliel3bar ist.
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Beschreibung

[0001] Die Erfindung betrifft ein mobiles Startgerat
fir Verbrennungsmotaoren, insbesondere mobiles En-
ergieversorgungsgerat fir einen Elektrostarter, der
zum Starten eines Verbrennungsmotors eines Kraft-
fahrzeugs vorgesehen ist, und ein Verfahren des Be-
treibens eines Elektrostarters zum Starten eines Ver-
brennungsmotors.

Stand der Technik

[0002] Im Stand der Technik sind mobile Energiever-
sorgungsgerate fiir Fahrzeuge bekannt, die eine in-
terne Batterie in einem tragbaren Gehause enthalten.
Andem Gehause sind Kabel vorgesehen, um die Bat-
terie elektrisch mit der Starterbatterie eines Verbren-
nungsmotors in einem Kraftfahrzeug zu verbinden.

[0003] Um die zum Starten des Verbrennungsmo-
tors notwendige elektrische Leistung bereitstellen zu
kénnen, muss eine relativ grofle Batterie mit ca. 20—
40 Ah verwendet werden. Dies hat zur Folge, dass
die bekannten Energieversorgungsgerate ein relativ
hohes Gewicht von ca. 10 bis 20 kg haben. Die maxi-
male Startleistung ist durch die Grofle der verbauten
Batterie definiert und somit nicht regelbar.

Offenbarung der Erfindung

[0004] Eine Aufgabe der Erfindung ist es, ein mo-
biles Energieversargungsgerat fir einen Elektrostar-
ter zum Starten eines Verbrennungsmotors zur Ver-
figung zu stellen, das geeignet ist, die notwendige
Startleistung entsprechend der GroRe des Fahrzeug-
motors bereitzustellen und dabei ein geringes Ge-
wicht aufweist.

[0005] Diese Aufgabe wird erfindungsgemaf durch
ein Energieversorgungsgerat geldst, das eine Batte-
rie und wenigstens einen parallel zu der Batterie an-
schlieflbaren Kondensator aufweist.

[0006] Die Erfindung umfasst auch ein Verfahren
zum Betreiben eines Elektrostarters, der zum Star-
ten eines Verbrennungsmotors vorgesehen ist, wobei
das Verfahren die Schritte umfasst:

Parallelschalten wenigstens eines Kondensators mit
einer internen Batterie, um den Kondensator durch
die interne Batterie aufzuladen und

elektrisches Verbinden des Kondensators und der in-
ternen Batterie mit dem Fahrzeug, um den Elektro-
starter mit Strom aus der internen Batterie und dem
Kondensator zu betreiben.

[0007] Durch einen parallel zur internen Batterie an-
geschlossenen Kondensator kann. die in der Regel
nur fir kurze Zeit benétigte hohe elektrische Start-
leistung, die wahrend des Startvorgangs zum Antrei-
ben des Elektrostarters notwendig ist, auf die interne
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Batterie und den Kondensator aufgeteilt werden. So
kann die notwendige elektrische Startleistung von ei-
ner kleineren internen Batterie zur Verfligung gestellt
werden.

[0008] Da der Kondensator bzw. die Kondensato-
ren ein deutlich geringeres Gewicht als eine Batte-
rie aufweist, kann die notwendige Startleistung so
von einem deutlich kleineren Energieversorgungsge-
rat bereitgestellt werden, das ein merklich geringeres
Gewicht als herkommliche Energieversorgungsgera-
te aufweist.

[0009] In einem erfindungsgemalien Energieversor-
gungsgerat wird der wenigstens eine Kondensator
parallel zur internen Batterie angeschlossen und
durch diese geladen, nachdem das Energieversor-
gungsgerat mit dem Fahrzeug bzw. der Starterbatte-
rie des Fahrzeugs verbunden worden ist. Die zum Be-
treiben des Elektrostarters notwendige Energie wird
dann gleichzeitig von der internen Batterie und dem
Kondensator zur Verfliigung gestellt. In der Schaltung
der internen Batterie und dem Kondensator kann ein
Widerstand oder Strombegrenzungselektronik vorge-
sehen sein, um den Ladestrom des Kondensators
zu begrenzen und eine Beschadigung des Konden-
sators und/oder der internen Batterie und/oder des
Elektrostarters durch einen zu grofRen Ladestrom zu
vermeiden.

[0010] In einer Ausfihrungsform ist der bzw. sind
die Kondensatoren als Mehrschichtkondensatoren
bzw. Ultra-Cap-Kondensatoren ausgebildet. Derarti-
ge Kondensatoren weisen eine besonders hohe Leis-
tungsdichte auf und sind daher besonders geeignet,
um bei geringem Volumen und geringem Gewicht die
notwendige elektrische Startleistung zur Verfligung
zu stellen. Mit derartigen Kondensatoren. kann daher
ein besonders leichtes und kompaktes mobiles Ener-
gieversorgungsgerat realisiert werden.

[0011] In einer AusfUhrungsform weist das Ener-
gieversorgungsgerat mehrere Kondensatoren auf.
Gruppen von Kondensatoren sind in mehreren BIlo-
cken angeordnet, wobei die Blocke selektiv parallel
zur internen Batterie anschlielbar sind. Durch selek-
tives Zuschalten der Blocke kann die zur Verfligung
gestellte elektrische Startleistung in mehreren Stu-
fen gezielt eingestellt werden. Dies ermoglicht es, mit
dem gleichen Energieversorgungsgerat sowohl klei-
ne (Benzin-)Motoren mit einem geringen Startstrom-
bedarf als auch groRe (Diesel-)Motoren mit einem
sehr hohen Startstrombedarf sicher und zerstérungs-
frei zu starten. Bei einer zu geringen Startleistung
kénnte der Motor nicht erfolgreich gestartet werden.
Eine zu hohe Startleistung kdnnte eine Zerstérung
des Elektrostarters zur Folge haben.

[0012] In einer Ausfiihrungsform ist ein Ladegerat
zum Laden der internen Batterie in das Energiever-
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sorgungsgerat integriert. Dies ermdglicht ein autono-
mes Laden der internen Batterie, ohne dass hierzu
ein externes Ladegerat erforderlich ist.

[0013] Die Bedienbarkeit des Energieversorgungs-
gerats wird vereinfacht und die Zuverlassigkeit er-
hoht, da das Laden unabhdngig von einem zusatzli-
chen Ladegerat erfolgen kann. In einer Ausflihrungs-
form kann das in das Energieversorgungsgerat in-
tegrierte Ladegerat auch zum Laden der Starterbat-
terie des Fahrzeugs verwendet werden. Auf ein zu-
satzliches Ladegerat zum Laden der Fahrzeugbatte-
rie kann so verzichtet werden.

[0014] In einer Ausfihrungsform ist in das Ener-
gieversorgungsgerat ein Verpolschutz integriert, der
den Stromfluss unterbricht und/oder ein optisches
und/oder ein akustisches Warnsignal ausgibt, wenn
das Energieversorgungsgerat "falsch”, d. h., mit ver-
tauschten Polen an die Elektrik des Fahrzeugs ange-
schlossen wird.

[0015] Eine Beschadigung des Energieversorgungs-
gerats und/oder der Fahrzeugelektronik durch eine
falsch gepolte Stromversorgung wird so zuverladssig
vermieden. Durch die optische bzw. akustische An-
zeige wird der Bediener auf seinen Fehler hingewie-
sen und kann ihn beseitigen. Die Bedienbarkeit des
Energieversorgungsgerats wird somit vereinfacht.

[0016] In einer Ausfiihrungsform ist das Energie-
versorgungsgerat mit einer elektronischen Schaltung
ausgestattet, die das Laden der internen Batterie und
des Kondensators, den Startvorgang, inklusive des
Zu- bzw. Abschaltens von Kondensatoren bzw. Grup-
pen von Kondensatoren und die Steuerung von An-
zeige- und/oder Warnelementen steuert. Eine sol-
che elektronische Schaltung ermdglicht einen zuver-
lassigen und sicheren Betrieb des Energieversor-
gungsgerats, da der Betrieb fortlaufend Oberwacht
wird und Bedienfehler weitestgehend ausgeschlos-
sen bzw. korrigiert werden kénnen.

[0017] Insbesondere kann eine Beschadigung der
internen Batterie durch Uber- oder Tiefentladen und
eine Uberlastung aufgrund eines zu hohen Startstro-
mes zuverlassig vermieden werden, da die elektro-
nische Schaltung die Kondensatoren bzw. Konden-
satorblocke so zuschaltet, dass zuverldssig der von
dem jeweiligen Elektrostarter benotigte Startstrom
zur Verflgung gestellt wird.

[0018] In einer Ausfiihrungsform weist das Energie-
versorgungsgerat wenigstens einen Widerstand auf,
der parallel zu dem Kondensator bzw. zu den Kon-
densatoren schaltbar ist, um den/die Kondensator
(en) zu entladen. So kénnen die Kondensatoren nach
dem Abschluss des Startvorgangs lber den Wider-
stand zuverlassig und vollstandig entladen werden,
so dass Gefahren, die von geladenen Kondensato-
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ren ausgehen, wie z. B. Kriechstrome, Lichtbégen
oder Funkenschlag bei gedffnetem oder beschadig-
tem Gerat, zuverlassig vermieden werden. Die Si-
cherheit des Energieversorgungsgerats wird dadurch
erhéht.

[0019] In einer Ausfuhrungsform weist das Energie-
versorgungsgerat eine Anzeigevorrichtung auf, wel-
che den Zustand des Energieversorgungsgerats und
insbesondere den Ladezustand der internen Batterie
und/oder des Kondensators anzeigt.

[0020] Die Anzeigevorrichtung kann eine oder meh-
rere LEDs enthalten, die den jeweiligen Betriebszu-
stand des Energieversorgungsgerats anzeigen. Die.
Betriebszustande kdnnen beispielsweise durch ver-
schiedene Farbkombinationen angezeigt werden. So
kann z. B. eine blaue LED anzeigen, ob das Gerat
ein- oder ausgeschaltet ist. Der Ladezustand der in-
ternen Batterie kann z. B. durch eine oder mehrere
LEDs inden Farben griin, gelb und rot angezeigt wer-
den. Ebenso kann die ausgewahlte Startleistung, d.
h. die Anzahl der parallel zu der internen Batterie ge-
schalteten Kondensatoren, durch eine oder mehrere
LEDs in einer oder verschiedenen Farben angezeigt
werden.

[0021] Weitere Anzeigen konnen die Verbindung
des Ladegerats mit einer externen Stromversorgung,
eine Verpolung der Anschliisse, einen Defekt der in-
ternen Batterie und/oder der Starterbatterie des Fahr-
zeugs und/oder die Startbereitschaft des Energiever-
sorgungsgerats anzeigen.

[0022] Die Erfindung wird im Folgenden unter Be-
zugnahme auf die beigefligte Figur naher erlautert.

[0023] Die Figur zeigt ein schematisches Schaltbild
eines Ausflhrungsbeispiels eines erfindungsgema-
Ben Energieversorgungsgerats 1.

[0024] Das Energieversorgungsgerat1 weist eine in-
terne Batterie 2 auf, welche mit einer Steuerelektro-
nik 4 verbunden ist, die Steuerelektronik 4 weist z.
B. eine Ladeschaltung auf und ist iber einen ersten
Stecker 6 mit einer externen Stromversorgung, insbe-
sondere einer herkémmlichen 110-230 V Steckdose,
verbindbar, um die interne Batterie 2 zu laden. Die in-
terne Batterie 2 ist ferner elektrisch mit einem zweiten
elektrischen Stecker 8 verbunden, der es ermoglicht,
die interne Batterie 2 elektrisch mit einer Niederver-
sorgungsspannung, insbesondere einem 12 V Bard-
netz eines Kraftfahrzeugs zu verbinden.

[0025] Die interne Batterie 2 des in der Figur gezeig-
ten Ausfuhrungsbeispiels weist mehrere Zellen auf
und ist bspw. ein herkdbmmlicher Bleiakku, wie er in
der Kraftfahrzeugtechnik bekannt ist.
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[0026] Der in der Figur unten dargestellte Pluspol
der internen Batterie 2 ist Uber eine (Plus-)Stromver-
sorgungsleitung 24a mit einer ersten (Plus-)Polklem-
me 10a verbunden. Die (Plus-)Stromversorgungslei-
tung 24a verbindet den Pluspol der internen Batterie
2 auch mit einer Anzahl von Schaltern 16a, 16b, 16¢,
welche im geschlossenen Zustand die (Plus-)Strom-
versorgungsleitung 24a jeweils mit einem dem jewei-
ligen Schalter 16a, 16b, 16c zugeordneten Konden-
satorblock 12a, 12b, 12c¢ elektrisch verbinden, und im
geoffneten Zustand den jeweiligen Kondensatorblock
12a, 12b, 12c elektrisch von der (Plus-)Stromversor-
gungsleitung 24a trennen.

[0027] Jeder der Kondensatorblocke 12a, 12b, 12¢
weist in dem in der Figur gezeigten Ausfihrungsbei-
spiel sechs schematisch dargestellte Kondensatoren
14 auf. Die in den Kondensatorblocken 12a, 12b, 12¢
angeordneten Kondensatoren 14 kénnen jeweils die
gleiche Kapazitat oder unterschiedliche Kapazitaten
aufweisen. Auch kénnen die einzelnen Kondensator-
blocke 12a, 12b, 12¢ anders als in dem in der Fi-
gur gezeigten Ausflihrungsbeispiel jeweils mit einer
unterschiedlichen Anzahl an Kondensatoren 14 aus-
gestattet sein, um eine flexible Wahl der von dem
Energieversorgungsgerat 1 zur Verfligung gestellten
Startleistung tber einen groBen Bereich zu ermdgli-
chen. Beispielsweise kann die Kapazitat der einzel-
nen Kondensatorblocke 12a, 12b, 12¢ so ausgebil-
det sein, dass ein Kondensatorblock 12a, 12b, 12¢
jeweils die doppelte Kapazitat des vorangehenden
Kondensatorblocks 12a, 12b, 12¢c aufweist.

[0028] Die Kondensatorblocke 12a, 12b, 12¢ sind
Uber eine zweite (Minus-)Stromversargungsleitung
24b und einen Hauptschalter 22 elektrisch mit dem
zweiten (Minus-)Pol der internen Batterie 2 und einer
zweiten (Minus-)Polklemme 10b verbindbar.

[0029] Durch einen Kurzschlussschalter 20 ist die
erste (Plus-)Stromversorgungsleitung 24a lGber einen
Widerstand 18 elektrisch mit der zweiten (Minus-)
Stromversorgungsleitung 24b verbindbar, um bei ge-
schlossenen Schaltern 16a, 16b, 16¢ ein Entladen
der Kondensatoren 14 in den Kondensatorbldécken
12a, 12b, 12c zu ermoglichen.

[0030] Um das in der Figur gezeigte Energiever-
sorgungsgerat 1 fir den Betrieb vorzubereiten, wird
es Uber den ersten elektrischen Stecker 6 oder den
zweiten elektrischen Stecker 8 mit einer externen
Stromquelle verbunden, um die interne Batterie 2 auf-
zuladen. Das Aufladen der internen Batterie 2 wird
durch eine Steuerelektronik 4 iberwacht und gesteu-
ert.

[0031] Fir einen Startvorgang wird das Energiever-
sorgungsgerat 1 mit geladener interner Batterie 2 an
das Fahrzeug bzw. die Starterbatterie des Fahrzeugs
angeschlossen. Insbesondere wird das Energiever-
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sorgungsgerat 1 mit Hilfe der Polklemmen 10a, 10b
elektrisch mit dem Elektrostarter, der zum Starten ei-
nes Verbrennungsmotors ausgebildet ist, verbunden.

[0032] Durch SchlieBen des Hauptschalters 22 und
wenigstens eines der Schalter 16a, 16b, 16¢ wird we-
nigstens einer der Kondensatorbldcke 12a, 12b, 12¢
mit der internen Batterie 2 verbunden, so dass die
Kondensatoren 14 in den mit der internen Batterie 2
verbundenen Kondensatorblécken 12a, 12b, 12¢ mit
Strom aus der internen Batterie 2 geladen werden. In
den Zuleitungen 26a, 26b, 26¢ zu den Kondensator-
blocken 12a, 12b, 12c kdnnen weitere, in der Figur
nicht gezeigte Strombegrenzer, z. B. in der Form von
Widerstanden, vorgesehen sein, um den Ladestrom
Zu begrenzen.

[0033] Wahrend des Startvorgangs fliet gleichzeitig
Strom aus der internen Batterie 2 und den Kondensa-
toren 14 der zugeschalteten Kondensatorblocke 12a,
12b, 12¢ durch den Elektrostarter und treibt diesen
an, um den Verbrennungsmotor zu starten. Dadurch,
dass neben dem Strom aus der internen Batterie 2
auch Strom aus den Kondensatoren der zugeschal-
teten Kondensatorblécke 12a, 12b, 12¢ zur Verfi-
gung steht, kann der zum Starten des Verbrennungs-
motors notwendige Startstrom mit einer kleinen und
leichten internen Batterie 2 zur Verfligung gestellt
werden.

[0034] Es kann auch nur die interne Batterie 2 mit
dem Fahrzeug bzw. der Starterbatterie des Fahr-
zeugs verbunden werden, wenn die Startkraft bei ei-
nem kleinen Verbrennungsmotor fiir das Fahrzeug
bzw. den Elektrostarter ausreicht.

[0035] Nach dem Abschluss des Startvorgang, oder
wenn nach dem Laden der Kondensatoren 14 kein
Startvorgang durchgefiihrt wird, werden die Konden-
satoren 14 durch SchlielRen des Kurzschlussschal-
ters 20 Gber den Widerstand 18 entladen, um die Ge-
fahr, die von den geladenen Kondensatoren 14 aus-
gehen kann, zu beseitigen. Dies geschieht nur, wenn
das Energieversorgungsgerat 1 ausgeschaltet wird
und nachdem die Polklemmen 10a, 10b von der Star-
terbatterie abgeklemmt worden sind.

[0036] Die Stromversorgungskabel 24a, 24b weisen
vorzugsweise einen Querschnitt von wenigstens 20
mm? auf, um den notwendigen Startstrom mdglichst
verlustfrei bereitstellen zu kénnen und eine thermi-
sche Erwarmung der Stromversorgungskabel 24a,
24b wahrend des Startvorgangs zu vermeiden.

[0037] Durch das Parallelschalten der Kondensato-
ren 14 in den Kondensatorblécken 12a, 12b, 12¢ mit
der internen Batterie 2 werden die Kondensatoren 14
auf das gleiche Spannungsniveau wie die interne Bat-
terie 2 geladen.
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[0038] Wahrend des Startvorgangs unterstitzen die
Kondensatoren 14 die internen Batterie 2, indem sie
den hohen Strombedarf bereitstellen, der notwendig
ist, um das Losbrechmoment des Elektrostarters zu
Uberwinden. Die Kondensatoren 14, die vorzugswei-
se als Mehrschicht- oder Ultra-Cap-Kondensatoren
ausgebildet sind, kdnnen die gespeicherte Ladung in
kurzer Zeit in Form eines sehr hohen Stromes abge-
ben.

[0039] Durch das kaskadierbare Zuschalten der
Kondensatorblécke 12a, 12b, 12¢ kann die Startleis-
tung geregelt und eingestellt werden, da jeder Kon-
densatorblock 12a, 12b, 12¢ eine bestimmte, durch
die GroRe (Kapazitat) und Anzahl der Kondensatoren
14 vorgegebene Strommenge speichern kann und
sich die in den parallel geschalteten Kondensatorbld-
cken 12a, 12b, 12c gespeicherte Energiemenge so-
wie der wahrend des Startvorgangs verfiigbare Strom
summieren.

Patentanspriiche

1. Mobiles Energieversorgungsgerat (1) fiir einen
Elektrostarter zum Starten eines Verbrennungsmo-
tors mit
einer Batterie (2); und
wenigstens einem parallel zu der Batterie (2) an-
schlieBbaren Kondensator (14).

2. Mobiles Energieversorgungsgerat (1) nach An-
spruch 1, wobei wenigstens ein Kondensator als
Mehrschichtkondensator bzw. Ultra-Cap-Kondensa-
tor ausgebildet ist.

3. Mobiles Energieversorgungsgerat (1) nach ei-
nem der vorangehenden Anspriiche, wobei das En-
ergieversorgungsgerat (1) mehrere Kondensatoren
(14) aufweist, die in mehreren Kondensatorblocken
(12a, 12b, 12¢) angeordnet sind.

4. Mobiles Energieversorgungsgerat (1) nach An-
spruch 3, wobei die einzelnen Kondensatorbldécke
(12a, 12b, 12c¢) gezielt zu- und abschaltbar sind.

5. Mobile Energieversorgung nach einem der vor-
angehenden Anspriiche, wobei das Energieversor-
gungsgerat (1) ein Ladegerat (4) aufweist, das zum
Laden der Batterie (2) ausgebildet ist.

6. Mobiles Energieversorgungsgerat (1) nach ei-
nem der vorangehenden Anspriiche, das zusatzlich
einen Widerstand (18) aufweist, der derart mit den
Kondensatoren (14) verbindbar ist, dass die Konden-
satoren (14) Ober den Widerstand (18) entladen wer-
den.

7. Mobiles Energieversorgungsgerat (1) nach ei-
nem der vorangehenden Anspriiche, das zusétzlich
einen Verpolschutz (4) aufweist, der derart ausgebil-
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det ist, dass er einen Stromfluss unterbricht und/oder
ein akustisches/optisches Warnsignal ausgibt, wenn
das mobile Energieversorgungsgerat (1) in falscher
Polung mit dem Elektrostarter verbunden ist.

8. Mobiles Energieversorgungsgerat (1) nach ei-
nem der vorangehenden Anspriiche, welches eine
elektronische Steuerschaltung (4) aufweist, die aus-
gebildet ist, den Betrieb des Energieversorgungsge-
rats (1) zu steuern und zu berwachen.

9. Verfahren des Betreibens eines Elektrostar-
ters zum Starten eines Verbrennungsmotors mit den
Schritten:

Verbinden der Batterie (2) mit dem Elektrostarter;
Verbinden wenigstens eines Kondensators (14) mit
einer Batterie (2), um den Kondensator (14) aufzula-
den;

Verbinden des Kondensators (14) und der Batterie
(2) mit dem Elektrostarter um den Elektrostarter zum
Starten des Verbrennungsmotors anzutreiben.

10. Verfahren nach Anspruch 9, welches zusatzlich
den Schritt aufweist, den Kondensator (14) nach dem
Starten des Verbrennungsmotors iber einen Wider-
stand (18) zu entladen.

Es folgt ein Blatt Zeichnungen
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Hybrid baltery

Abstract

The utility model relates to a hybrid batiery. The hybrid batlery comprises a casing, and also comprises a first energy storing
device, a sascond energy storing device, a detection conirol circuit, a batlery state defsction display devics, an squalization
circult, and a charging cirguil connected behvaen the first energy storing device and the second energy storing device, a cathode
pols is led out from cathode ends of the first and second energy storing devices, an anode end of the first energy storing devics
is conneclad with a first static contact of a refay, an ancde end of the sacond energy sioring device is connaciad with a sacond
static contact of the relay, the detaction control clrcull is conneclad with a coll of the relay, an anods pole is led out from an input
end of the relay, the first energy storing devics, the second energy storing device, the equalization circuit, the charging clircult,
and the relay are arranged inside the casing, and the anode pols and the cathode pole are connected with an ancde and 3
cathods of an electrical device respeciively. The hybrid ballery has the advantagss of high reliability, long service Bfe and

environmenta! friendliness.
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(54) Title: ON-BOARD ELECTRICAL SYSTEM FOR A VEHICLE
(54) Bezeichnung : BORDNETZ FUR EIN FAHRZEUG

FIG 2 Control Unit
fcu
D lsyst DRpp _lsys2
RPP
Switch
_H_
|:'_§Z| Esys1—— iVSYS‘l t_< VSYSZi%-— Esys2
3

cu

(57) Abstract: In an on-board electrical system for a motor vehicle comprising: a first energy storage unit (Esys1) with a first vol-
tage level (Vsys1), a second energy storage unit (Esys2) with a second voltage level (Vsysz); a control unit (CU) which controls the
fow ol current between the [irst energy storage unit (Esys1) and the second energy storage unit (Esys2) in both directions; a pola-
rity-reversal protection diode (Dgep) which connects the first energy storage unit (Esysl) tor supplying operating voltage to the
control unit (CU); and a switching element (Switch) [or bridging the polarity-reversal protection diode (Drer) when the polarity of
the first energy storage unit (Esysl) is correct; the first voltage level (Vsys:1) is compared with the second voltage level (Vsys:) by
means of a comparator (K) and the controllable switch (Switch) is moved to its open state when the first voltage level (Vsysi)
drops to a threshold voltage value (Vi) which is below the second voltage level (Vsys2).

(57) Zusammenfassung:
[Fortsetzung auf der ndchsten Seite]
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Bei einem Bordnetz fiir ein Kraftfahrzeug umfassend: eine erste Energiespeichereinheit (Esysl) mit einem ersten Spannungsni-
veau (Vsysi), eine zweite Energiespeichereinheit (Esys2) mit einem zweiten Spannungsniveau (Vsys:); eine Steuereinheit (CU),
die den Strom(luss zwischen der ersten Energiespeichereinheit (Esys1) und der zweiten Energiespeichereinheit (Esys2) in beiden
Richtung steuert; eine Verpolschutzdiode (Drep), die die erste Energiespeichereinheit (Esysl) zur Betriebsspannungsversorgung
mit der Steuereinheit (CU) verbindet; und ein Schaltelement (Switch) zur Uberbriickung der Verpolschutzdiode (Dxer) bei richti-
ger Polung der ersten Energiespeichereinheit (Esys1); wird mittels eines Komparators (K) das erste Spannungsniveau (Vsys:) mit
dem zweiten Spannungsniveau (Vsys2) verglichen und bei Absinken des ersten Spannungsniveaus (Vsys:) auf einen unter dem
zweiten Spannungsniveau (Vsysz) liegenden Spannungsschwellwert (Vi) der steuerbare Schalter (Switch) in seinen gedtineten
Zustand gesteuert.
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Beschreibung

Bordnetz flr ein Fahrzeug

Die Erfindung betrifft ein Bordnetz fiir ein Fahrzeug, insbe-~
sondere ein Kraftfahrzeug gemidR Oberbegriff des Patentans-

pruchs 1.

Bordnetze heutiger Kraftfahrzeuge umfassen einen als Dreh-
strommaschine mit nachgeschalteter Gleichrichterschaltung
ausgebildeten Generator als Energiewandler, eine oder mehrere
Energiespeichereinheiten, bspw. Batterien sowie liber das
Bordnetz zu versorgende elektrische Verbraucher. Ein Verpo-
lungsschutz wird bei solchen Bordnetzen durch die Gleichrich-
terdioden einer nachgeschalteten Gleichrichterschaltung rea-

lisiert.

Darlber hinaus sind auch Bordnetze mit zwei Energiespeicher-
systemen mit unterschiedlichen Nominalspannungen als System-
spannungen ohne Potentialtrennung bekannt, so zum Bsp. ein

Energiespeichersystem, bspw. eine 12V-Batterie fiir Normalver-
braucher des Kraftfahrzeugs und ein weiteres Energiespeicher-
system, bspw. bestehend aus Doppelschichtkondensatoren (Ultra

-caps) flir Hochstromverbraucher.

Ein Batteriemanagement fiir Energiefluf- und Ruhestrommanage-
ment zwischen diesen beiden Energiespeichersystemen wird von
einer Steuereinheit bzw. einem Steuergerit bewirkt, wobei
diese Steuereinheit von der 12V-Batterie mit einer Betriebs-
spannung versorgt wird. Als Verpolschutz dient ein Ventil,
bspw. eine Verpolschutzdiode, die die 12V-Batterie mit der

Steuereinheit wverbindet.
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Nachteilig an einem solchen Bordnetz mit zwei Energiespei-
chersystemen ist ein Zustand, bei dem die Systemspannung der
12vV-Batterie unter die Spannung der weiteren Energiespeicher-
einheit fallt und damit die Gefahr eines Ladungsabflusses in
Richtung der 12V-Batterie aufgrund parasitarer Effekte in

Halbleiter-Bauelementen der Steuereinheit besteht.

RAufgabe der Erfindung ist es daher, ein Bordnetz fiir ein

Fahrzeug zu schaffen, bei dem ein solcher Ladungsabfluss ver-

hindert wird.

Diese Aufgabe wird geldst durch ein Bordnetz mit den Merkma-

len des Patentanspruchs 1.

Hiernach ist bei einem Bordnetz fiir ein Fahrzeug, insbesonde-
re ein Kraftfahrzeug, das

- eine erste Energiespeichereinheit mit einem ersten Span-
nungsniveau,

- elne zweite Energiespeichereinheit mit einem zweiten Span-
nungsniveau,

- eine Steuereinheit, die den Stromfluss zwischen der ersten
Energiespeichereinheit und der zweiten Fnergiespeichereinheit
in beiden Richtungen steuert, falls das zweite Spannungsni-
veau unter dem ersten Spannungsniveau liegt,

- eine Verpolschutzdiode, die die erste Energiespeicherein-
heit zur Betriebsspannungsversorgung mit der Steuereinheit
verbindet, und

- ein Schaltelement zur Uberbriickung der Verpolschutzdiode
bei richtiger Polung der ersten Energiespeichereinheit um-
fasst,

erfindungsgemdl vorgesehen, dass
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- mittels einer Vergleichsschaltung, insbesondere eines Kom-
parators das erste Spannungsniveau mit dem zweiten Spannungs-
niveau verglichen wird, und

- mittels Steuermittel, vorzugsweise des Komparators bei Ab-
sinken des ersten Spannungsniveaus auf einen unter dem zwei-
ten Spannungsniveau liegenden Spannungsschwellwert der
steuerbare Schalter in seinen gedffneten Zustand gesteuert

wird.

Damit wird in einfacher und iUberraschender Weise der Verpol-
schutz filir die Steuereinheit auch zur Verhinderung eines
unerwiinschten Ladungsaustausches zwischen den beiden Energie-
speichereinheiten erzielt. Insbesondere sind keine zus&atzli-
chen Leistungsbauelemente erforderliich. Ferner ist gemiaB ei-
ner Weiterbildung der Erfindung mittels des vorgeschlagenen
Komparators eine leichte Einstellmoglichkeit des Spannungs-

schwellwertes méglich.

Weitere vorteilhafte Ausgestaltungen der Erfindung sind mit

den Merkmalen der abhingigen Patentanspriiche gegeben.

Die Erfindung wird nachfolgend unter Bezugnahme auf die bei-

gefligten Figuren nadher erldutert. Es zeigen:

Figur 1 ein schematisches Blockschaltbild eines Ausfiih-
rungsbeispiels des erfindungsgemdBen Bordnetzes fir

ein Kraftfahrzeug, und

Figur 2 ein detailliertes Blockschaltbild des Bordnetzes

gemdl Figur 1.

Figur 1 zeigt ein Bordnetz, bestehend aus einer ersten Ener-

giespeichereinheit Esysl mit einer Nominalspannung Vsys:, hier
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eine l2V-Batterie und einer zweiten Energiespeichereinheit
Esys2 mit einer Nominalspannung Vsysy, die ebenfalls eine Bat-
terie, ein Doppelschichtkondensator oder ein anderes Spei-

chermedium sein kann.

Die Nominalspannung Vsys: der ersten Energiespeichereinheit
Esysl, also deren Systemspannung ist groBer als die Nominal-
spannung Vgysz bzw. Systemspannung der zweiten Energiespei-

chereinheit Esys2: Vgys: > Vsysa.

Eine Steuereinheit CU verbindet die beiden nicht potentialge-
trennten Energiespeichereinheiten Esysl und Esys2 und steuert
den Energieaustausch im Sinne eines Energiemanagements zwi-
schen diesen beiden Energiespeichereinheiten Esysl und Esys2,
d. h. im Nominalzustand der beiden Systemspannungen ist so-
wohl ein Energieaustausch von der ersten Energiespeicherein-
heit Esysl in Richtung der zweiten Energiespeichereinheit
EsysZ2 als auch umgekehrt, von der zweiten Energiespeicherein-
heit Esys2 in Richtung der ersten Energiespeichereinheit

Esysl moglich.

GemdB der detaillierten Darstellung nach Figur 2 sind an die
erste Energlespeichereinheit Esysl elektrische Verbraucher
des Kraftfahrzeug angeschlossen, dargestellt als Systemlast
Load, die von einem Laststrom Iy, versorgt werden. Der von
der Steuereinheit CU gemanagte Energieaustausch zwischen den
beiden Energiespeichereinheiten Esysl und Esys2 erfolgt mit-
tels der Systemstrome Igver und Igyss. Bei diesem Ausfilhrungs-—
beispiel sind die beiden Energiespeichersysteme Esysl und

EsysZ2 nicht potentialgetrennt.

Die erste Energiespeichereinheit Esysl liefert auch die Be-

triebsspannungsversorgung fiir die Steuereinheit CU, der zuge-
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horige Laststrom ist mit Icy bezeichnet, wobei zwischen der
ersten Energiespeichereinheit Esysl und der Steuereinheit CU
eine Verpolschutzschaltung RPP (Reverse Polarity Protection)
geschaltet ist, die bspw. aus einer Verpolschutzdiode Dgpr be-
steht und von einem steuerbaren Schalter Switch, bspw. einem
Transistor oder einem mechanischen Schalter, wie einem Relais

kurzgeschlossen werden kann.

Dieser Schalter Switch wird von einer Vergleichsschaltung,
hier ein Komparator K angesteuert. Hierzu wird die Spannung
Vsys: der ersten Energiespeichereinheit Esysl dem nicht inver-
tierenden Eingang des Komparators K und die Spannung Esys2
der zweiten Energiespeichereinheit Esys2 dem invertierenden

Eingang des Komparators K zugefiihrt.

Befinden sich die beiden Systemspannungen Vgys; und Vgyss auf
ihrem Nominalwert, d.h. gilt Vsgys: > Vsvss, so wird der Schalter
Switch durch entsprechende Steuerung des Komparators K ge-
schlossen, d.h. der Transistor in seinen leitenden Zustand

gesteuert. So dass die Verpolschutzdiode Dgppr tberbriickt wird.

Falls die Spannung Vgys: der ersten Energiespeichereinheit
Esysl also bspw. elne 12V-Batterie aufgrund einer starken
Entladung auf einen Spannungsschwellwert Vg, absinkt, der un-
ter dem Spannungswert der Spannung Vsysz der zweliten Energie-
speichereinheit Esys2 liegt, also wenn Veys: S Vaen < Vsyso

gilt, wird der Schalter Switch von dem Komparator K in seinen
gedffneten Zustand gesteuert, so dass aufgrund der Verpol-
schutzdiode Dgpr ein Ladungsabfluss aus der zweiten Energie-
speichereinheit Esys2 in Richtung der ersten Energiespeicher-

einheit Esysl verhindert wird.
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Ein solcher Ladungsabfluss kénnte aufgrund von parasitédren
Halbleiterelementen in der Steuereinheit CU entstehen, die in
Figur 2 stellvertretend durch eine Diode Dyp dargestellt
sind. Ein solches parasitares Halbleiterbauelement kann bspw.
auch in einem von der Steuereinheit CU angesteuerten DC/DC-
Wandler MD1 entstehen, bspw. als Bulk- oder Body-Diode eines

High-Side-Transistors.

Der Spannungsschwellwert V.., ist iliber die Steuereinheit CU

einstellbar.

Falls die erste Energiespeichereinheit Esysl mit falscher Po-
lung an die Steuereinheit CU angeschlossen wird, ergibt sich
fiir die Spannung Vgys; der Energiespeichereinheit Esysl:

Vgvs: < 0. Auch in diesem Zustand wiirde der Komparator K den
Schalter Switch &ffnen, d.h. den Transistor in seinen ge-
sperrten Zustand steuern, so dass die Verpolschutzdiode Dgpp

wirksam wird.

Der Komparator K kann mit einem zeitverzdgerten Ansprechen
ausgebilldet werden, indem er bspw. mit einem Zeitglied ver-
bunden wird. So erfolgt sowohl das SchlieRen des Schalters

Switch als auch dessen Offnen durch den Komparator K zeitver-—

zO0gert.

Das oben erliduterte Ausfihrungsbeispiel zeigt ein erfindungs-
gemaBes Bordnetz ohne Potentialtrennung zwischen den beiden
Energiespeichersystemen Esysl und Esys2. Die Erfindung ist
darauf natirlich nicht beschrankt, sondern kann ebenso Ffiir

potentialgetrennte Systeme eingesetzt werden.
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Patentanspriche

1. Bordnetz fir ein Fahrzeug, insbesondere ein Kraftfahr-
zeug umfassend

~ eine erste Energiespeichereinheit (Esysl) mit einem ers-
ten Spannungsniveau (Vgysi),

- eline zweite Energiespeichereinheit (Esys2) mit einem
zwelten Spannungsniveau (Vsysz),

- eine Steuereinheit (CU), die den Stromfluss zwischen der
ersten Energiespeichereinheit (Esysl) und der zweiten
Energiespeichereinheit (Esys2) in beiden Richtungen
steuert, falls das zweite Spannungsniveau (Vgysz) unter dem
ersten Spannungsniveau (Vsysi) liegt,

- eine Verpolschutzdiode (Dger), die die erste Energiespei-
chereinheit (Esysl) zur Betriebsspannungsversorgung mit
der Steuereinheit (CU) wverbindet, und

- ein Schaltelement (Switch) zur Uberbriickung der Verpol-
schutzdiode (Dgpp) bei richtiger Polung der ersten Energie-
speichereinheit (Esysl),

dadurch gekennzeichnet dass,

~ mittels einer Vergleichsschaltung (K), insbesondere ei-
nes Komparators das erste Spannungsniveau (Vgyg1) mit dem
zwelten Spannungsniveau (Vsysz) verglichen wird, und

- mittels Steuermittel (K), vorzugsweise des Komparators
beil Absinken des ersten Spannungsniveaus (Vsvysi) auf einen
unter dem zweliten Spannungsniveau (Vsysz) liegenden Span~
nungsschwellwert (Vsen) der steuerbare Schalter (Switch) in

seinen gedffneten Zustand gesteuert wird.

Bordnetz nach Anspruch 1,

dadurch gekennzeichnet, dass
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der Spannungsschwellwert (Veen) einstellbar ist.

Bordnetz nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass

der Komparator (K) ein zeitverzdgertes Ansprechverhalten

aufweilst.

Bordnetz nach einem der vorhergehenden Anspriliche,
dadurch gekennzeichnet, dass

der steuerbare Schalter (Switch) als Halbleiterschalter,
insbesondere als Transistor oder als elektromechanischer

Schalter ausgefihrt ist.

Bordnetz nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, dass

das Bordnetz hinsichtlich der ersten und zweiten Energie-
speichereinheit (Esysl, Esys2) ohne Potenzialtrennung aus-

gefihrt ist.

Bordnetz nach einem der Anspriiche 1 bis 4,

dadurch gekennzeichnet, dass

das Bordnetz hinsichtlich der ersten und zweiten Energie-
speichereinheit (Esysl, Esys2) mit Potenzialtrennung aus-

gefihrt ist.

Bordnetz nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, dass

der erste Energiespeicher (Esysl) als Betriebsspannungs-
quelle fir einen Laststromkreis mit elektrischen Verbrau-

chern (Load) dient.

Bordnetz nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, dass
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10.

das erste bzw. zZweite Spannungsniveau (Vsysi, Vsys2) Jewells
die Nominalspannung der ersten bzw. zweiten Energiespei-

chereinheit (Esysl, Esys2) ist.

Bordnetz nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, dass

die Steuereinheit (CU) mindestens ein elektrisches
und/oder elektronisches Bauelement mit Durchlasseigen-

schaften umfasst.

Bordnetz nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, dass

die Steuereinheit (CU) ein Batteriemanagement durchfiihrt.
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BATTERY MANAGEMENT

The present invention relates to the field of battery management and more particularly to

arrangements for managing the charge and discharge of rechargeable battery systems.

Very large numbers of land vehicles, aircraft and water-borne vessels are powered
principally or wholly by internal combustion engines which operate in combination with a
low voltage DC electrical system to provide ancillary services. These services vary
widely depending on the application but commonly include engine starting, lighting,
instrumentation and other equipment and ancillary appliances. Similar low voltage DC
configurations may be found in other applications requiring electrical services where

there is no permanent or reliable access to an electricity supply.

These electrical systems tend to incorporate a rechargeable battery which must be
connected to a suitable source of electrical power for charging. The battery types
currently most commonly used in these applications are Lead-acid (referred to herein as
“PbAc”) or Nickel-Cadmium (referred to herein as “Ni-Cad”). The use of Lithium ion
(referred to herein as “Li-ion”) batteries would in many circumstances be desirable for
reasons of performance, weight saving or durability. However, their special nature
creates difficulties in managing them safely and effectively within conventional
configurations.

Li-ion batteries are in widespread use in a range of applications, including as the primary
power sources in electric vehicles. As costs have reduced they have also become an
attractive potential alternative to PbAc or Ni-Cad for providing ancillary power in motor
vehicles, aircraft and waterborne vessels. Li-ion batteries can provide a number of
advantages depending upon the application:

. They are smaller and lighter, typically being about a third of the weight of PbAc
for a given amp-hour rating. This is a major advantage in aircraft but also has value in
land vehicles and boats.

. They do not suffer from significant loss of capacity at high current discharge (the
“Peukert effect”), which is a problem with PbAc batteries. This is important for starter

motors and other high-power intermittent applications.
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. They typically have a far longer service life than PbAc equivalents, providing
potentially reduced total lifetime costs, greater reliability and simpler maintenance.

. They are tolerant of habitual undercharging, which can be a common situation in
some applications. In contrast, routine undercharging can degrade PbAc cells quickly.

. They are tolerant of long periods of inactivity (for example in recreational water
craft used just a few times a year). In contrast PbAc batteries deteriorate relatively
quickly if not routinely fully charged.

. They do not suffer from the phenomenon of “memory effect” observed in Ni-Cad

batteries that have been incompletely discharged before recharging.

These advantages offer considerable improvements over the alternative options.
However, there are some challenges with using Li-ion batteries, notably in ensuring the
safe and effective management of the charging and discharging process. A PbAc
battery can be charged from simple relatively crude devices without serious concerns for
safety or operation of the battery. They tend to be tolerant of large variations in voltage

and charging current.

In contrast, Li-ion batteries require smart micro-processor controlled chargers and
battery management systems (“BMS”) configured for the specific application. In order to
prevent accelerated deterioration in performance, rapid cell failure and even thermal
runaway and fire, precautions need to be undertaken to ensure the battery is operated
correctly. For example, the cells in a Li-ion battery require positive charge termination
and should not be left on a continuous float charge. The charge current needs to be
controlled to avoid excessive charge current. Similarly, the charging device needs to
ensure that excessive charge voltage is not applied to the cells. Li-ion batteries are also
more sensitive to their operating temperature and cells should only be charged if the

battery is within a defined temperature range.

In addition to managing the charging of Li-ion cells, they should also be protected from
over-discharge and particularly the damaging effects of voltage reversal which can occur
in series connected battery packs when individual cells are over discharged even though

the battery as a whole is still able to provide charge.

Charging control for Li-ion cells and batteries is typically achieved using a suitable

“Constant Current/Constant Voltage” (CC/CV) profile. Figure 1 shows such a typical
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CC/CV charge profile. At low states of charge, a controlled constant current is applied
(the “CC” phase) to initially replenish the battery. As the charging progresses, the cell
voltage increases. Subsequently, the battery/cell voltage reaches a predetermined value
and the charging control system switches to a constant voltage profile (the “CV” phase).
During this CV phase the current is progressively reduced in order to ensure permissible
voltage levels are not exceeded. Once the battery is determined to be fully charged,

further charging is stopped.

In order to prevent excessive discharge, control circuitry will also usually be included to
isolate the battery during deep discharge before damaging low voltage thresholds are
crossed. Some applications, notably in cold climates, will also require control devices to

prevent charging outside of an acceptable temperature range.

While it is standard practice to install suitable BMS in applications using 12V and higher
Li-ion batteries, special difficulties arise with integrating a BMS into the types of
installation described above. For example, if the BMS cannot control contactors to
isolate the battery in the event of a voltage or temperature excursion out of the range of
desirable values then it is ineffective. If it can control contactors, it will have the ability to
take the battery off line suddenly which may damage the alternator and other electrical
components. Additionally, Li-ion batteries typically have different temperature limits for
charge and discharge. In a conventional installation, the BMS would have to take the
battery off line altogether below the minimum charging temperature (say 0°C) even if the
battery would be quite safe supplying power at lower temperatures (e.g. - 20°C).
Furthermore, with the above arrangement, the BMS cannot control the charge profile.
With a discharged battery, if the alternator is capable of delivering, for example, 300
Amps, then that is the current that may flow, even if the battery limit is specified to be a
lower value, e.g. 30 Amps. Similarly, charging cannot be terminated when the desired
level of charge has been reached, as is normal for Li-ion batteries. The BMS cannot

prevent charging without taking the battery offline altogether.

Apart from the battery, the electrical power required for the types of ancillary systems
described here may be obtained from a number of sources. This is typically provided by
an alternator or generator installed in the vehicle or craft, normally powered by an engine
but occasionally powered from other sources such as regenerative braking through road

wheels. Other on-board power generators of various types including solar panels and
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small wind turbines may sometimes be used. Additionally, when available, a static

external supply may be used such as from the electrical grid or a portable generator.

In a typical configuration, such as in a car, the battery or batteries will be connected
permanently to a low voltage bus bar along with an engine driven alternator or other on-
board power source. The alternator voltage is typically set slightly above the battery
voltage; so for example an ordinary car battery voltage peaks at around 12 Volts, but the
alternator is likely to be regulated to around 14 Volts when powered. The excess voltage
causes a charging current to flow into the battery. For the commonly used PbAc or
NiCad batteries, this is a simple and effective means of ensuring that the battery is
recharged and then has a continuous float charge when the engine is running.

Figure 2 shows a simplified schematic view of a typical low voltage DC bus in a car or
other road vehicle. The battery and alternator are connected directly to the bus along
with the various power consuming devices on the vehicle such as the lighting, wipers,
audio devices and window heaters etc., shown in Figure 2. As will be apparent from
Figure 2, the permanent connection of the bus to the battery means that whilst the
engine is running to power the alternator, or another power source connected to the bus
is available, then a float charge will be delivered to the battery.

With PbAc cells, the resulting constant (“float”) charging is beneficial. The cells typically
have a small self-discharge and float charging ensures they are always topped up and
ready for use. In contrast, leaving a Li-ion battery permanently connected to a DC bus
bar at or near its maximum voltage is associated with Lithium plating and/or the growth of
dendrites which cause loss of capacity over time, increase the risk of early cell failure
and occasionally may lead to thermal runaway of the type periodically reported in cell

phones and laptops.

An additional consequence of the arrangement in Figure 2 is that, when the alternator or
other power source starts to deliver power to a battery in a discharged state, current will
flow into the battery initially at an uncontrolled and potentially excessive rate, limited only
by the capacity of the alternator, the small internal impedance of the battery and the
minimal resistance of the charging circuit. As the battery becomes charged, the current
naturally drops to the final “float charge” level. Figure 3 shows a typical charge profile

with an alternator connected to the battery via a bus such as in Figure 2.
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Comparison of the typical charge profile using an alternator (Figure 3) with the required
charge profile for Li-ion (Figure 1) illustrates the issue that needs to be overcome. In
Figure 3 the initial charge current is a function of the alternator characteristics, which is in
turn driven by the overall demands of the particular electrical system rather than the
requirements of the battery. For example, the substantial equipment loads in a modern
car may mandate use of a powerful alternator. Thus a typical mid-sized car may require

a 175 Amp alternator and a 62 Amp-hour battery.

This does not present a problem in practice with PbAc cells since they have relatively
high internal impedance which serves to limit the charge current, and they can in any
event tolerate brief periods of high charge rate at low state of charge. However, this type
of uncontrolled charging can readily exceed the maximum allowable charging rate of a
Li-ion battery, with potentially serious consequences. For example, the recommended
CC-phase current for a 60 Amp-hour Li-ion battery might be 20 Amps, so charging it
routinely at 175 Amps will greatly exceed the maximum allowable fast-charge current,

particularly if the battery is cold.

A further issue is that the safe functioning of the type of charging regime described in
Figure 1 is dependent on the correct operation of the charging device. If alternator
runaway occurs (an uncontrolled rise in alternator voltage caused by a component
failure), both charge voltage and float charge current can become excessive. For
example, a regulator failure or the loss of a ground path might cause the voltage of an

alternator in a 12 volt system to rise from around 14 volts to around 17 volts.

In such a case, while this component failure may lead in a conventional installation to
destructive venting of a PbAc battery, the consequences are not generally hazardous.
Provided the battery box is ventilated, the chances of fire or explosion occurring are
minimal. By contrast, such an event with an unprotected Li-ion battery circuit may have
severe consequences, since the difference between a normal charge voltage and the
onset of accelerated electrolyte breakdown can be as little as 0.2 volts per cell; a more
substantial overvoltage for a significant period can lead to venting of inflammable
electrolyte and even thermal runaway where exothermic breakdown of the cell produces
oxygen and thus a self-sustaining conflagration. This clearly poses a significant risk of

damage to the vehicle and injury to the occupants.
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A further issue with substituting batteries concerns the management of charging
dependent upon the temperature. PbAc cells have a very wide allowable temperature
range for charging and discharging, both ranges being substantially the same. This wider
range means that in most applications, operating temperature limits do not have to be

applied.

Li-ion cells typically have temperature limits for charging that are more restrictive than
those for discharge. For example a battery may be usable as a power source down to

temperatures of -20°C, while charging might be prohibited below 0°C.

In the case of a road vehicle, yacht or aircraft battery left in a cold environment overnight,
for example in winter, the unit might be fully capable of cranking a starter motor in the
morning while at the same time being below the manufacturers minimum charging
temperature. In order for a BMS to protect the battery, it must be able to inhibit charging
while it is outside the permissible temperature range. If the battery is permanently
connected to the bus bar as depicted in Figure 2, this cannot be achieved. The
consequences may not be immediate, but there is a heightened risk of early cell failure

and even thermal runaway.

Over-discharge can occasionally happen in the types of system described here. Car
headlights may be left on overnight, or a boat owner may fail to turn off some small load,
leaving it on for extended periods of time. PbAc cells generally survive occasional over-
discharge satisfactorily, although with some types of PbAc cells, repeated deep
discharge may shorten battery life. A fully discharged PbAc battery may freeze and
crack its case but otherwise a fully discharged PbAc battery can normally simply be
connected up to a power source, after which it will recover to normal operation. A familiar
example is the use of jump leads to start a car with a discharged battery.

Again, Li-ion cells are much more sensitive in that a cell discharged to below about 2
volts may be permanently damaged. A cell within a battery that is discharged down to
the point of voltage reversal will almost certainly be destroyed. For this reason,
equipment powered by Li-ion batteries will in general require the battery to be isolated or

recharged once a given level of discharge is reached.
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The above problem poses a challenge to the installation or retro-fitting of Li-ion batteries
in applications where PbAc or Ni-Cad batteries are conventionally used. It has been
known for Li-ion batteries sold as PbAc replacements simply to consist of a unit
containing cells, connectors and terminal posts with no battery management system
(BMS) and no way of disconnecting the battery if its limits are exceeded. Such a system
is clearly a fire risk and will probably have a short life. If the cells were balanced before
assembly and the battery were installed in a temperate environment, charged to a
relatively low peak voltage and never seriously over-discharged, the system might last

some time without mishap.

In general, proprietary drop-in replacement Li-ion battery packs will as a minimum
incorporate a simple Li-ion battery management system, often within the battery casing.
This typically will be configured to equalise the charge of all the individual cells in the
battery within acceptable voltage limits, and may have an output to shut down an

external charger.

In the type of application considered here, instaling a BMS without additional
components is of limited benefit. There is little the BMS can do other than attempt
equalisation and it cannot protect the battery against excessive voltage, over discharge
or float charge without the insertion of relays, contactors or power transistors to turn off

power.

Some systems incorporate a heavy duty relay controlled by the BMS which can
disconnect the battery if the BMS detects an error (Figure 4). This serves to protect the
battery, for example in the event of alternator runaway or when the battery is outside the

acceptable temperature range.

While this arrangement addresses some risks, there remain several difficulties. If the
BMS opens the relay whilst a high current (potentially 100 amps or more) is flowing in the
system, this may cause severe voltage spikes which can damage or destroy equipment
connected to the system. The alternator and/or other connected equipment tends to rely
on the battery acting as a large buffer to smooth out smaller but more frequent voltage
spikes arising elsewhere in the system. Running the alternator with the battery

disconnected can damage other sensitive electronic equipment such as Engine Control
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Units (ECUs). Incorporation of one or more large capacitors could be used to mitigate

this but this adds to the cost and weight.

This approach is also not suitable for preventing high charge currents, since if the
allowable peak charge current is set below the peak output of the alternator, it will trip
whenever the alternator is operating at peak output, preventing the battery from being
charged. Similarly, isolating the battery when it is fully charged to prevent float charging
would mean that the battery would have to be offline, i.e. disconnected form the bus, for

much of the time, which would not be acceptable in many applications.

A possible refinement is to permit the BMS to control the alternator output. In most
practical configurations, however, the alternator is not just required to charge the battery.
Interfering with the alternator output may compromise the operation of other electrical
equipment. Furthermore, many modern alternators have internal regulation which
means that implementing this configuration in an existing installation would require

replacing the alternator as well as the battery.

Given the limitations of the solutions described above, another recognised approach is to
use a supplementary PbAc battery in parallel with the Li-ion battery. This configuration
can overcome some of the difficulties discussed above since it enables the BMS and an
isolator to disconnect the Li-ion battery when fully charged so as to avoid float charging
and also to prevent low temperature charging. The PbAc battery in parallel will act as a
buffer which will largely eliminate the issues which would otherwise arise each time the
Li-ion battery is disconnected. However, the need for a second battery adds back bulk
and weight to the system, negating the gains which may have been a reason for
preferring Li-ion batteries in the first place. It also adds complexity and another point of
failure into the system. Furthermore, it adds to installation and maintenance costs.
Effective control of charging current is also difficult in such an arrangement due to the

differing requirements of the two battery technologies.

There is therefore a need for a solution which allows for the use of Li-ion type batteries
without the problems described above. It is particularly desirable to provide a solution
which can be used in existing installations without needing modification. The ability to be

able to substitute a PbAc or other battery in an existing system without needing to modify
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the system is desirable. The present invention aims to solve or at least ameliorate some

of those problems.

Therefore according to the present invention there is provided a battery connection
system for connection to a rechargeable battery, the system including: a first connection
for connection to said battery; a second connection; a first unidirectional current path
arranged to allow current flow in only a first direction between the first connection and the
second connection to provide a discharge path; a second unidirectional current path
arranged to allow current flow in only a second direction, opposite to the first direction,
between the first connection and the second connection to provide a charging path; and
a current controller for controlling the current flow through said second unidirectional

current path.

The use of separate charge and discharge current paths in combination restores full
control to the charging process whilst providing the advantages of having the battery
connected for supplying power to a bus. This arrangement allows charging to be
positively terminated without taking the battery off line. This also allows charging to be
terminated at a low current, avoiding damaging voltage spikes associated with
interrupting a large current. Charging can be prevented if the cell temperatures are

outside the permitted temperature range, while still enabling the battery to provide power.

The effective peak voltage at the battery terminals can be controlled in circumstances
where the alternator rated output voltage exceeds allowable limits for the battery. In this
way, the battery is effectively protected in the event of unexpected high voltages such as

those caused by alternator runaway.

The charge current can be limited to suit the BMS requirements regardless of alternator
output which allows constant current/constant voltage charge management of the
required profile to optimise safety and battery life. The battery can still be safely isolated
if it reaches a specified discharge voltage limit or if cell temperatures exceed the limits for
discharge. The battery may be recharged using a simple proprietary PbAc charger
which can safely be connected and left unattended. Similarly, the battery can also be
recharged by connecting to other power sources including solar or wind generators

provided their voltage and current outputs were adequate.
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The first unidirectional current path may include a power diode, a power transistor or
other similar switching element to provide a unidirectional current flow, for preventing
current flowing in a direction opposite to said first direction. This allows discharge
current to flow between the first and second connections whilst preventing a charging
current flowing back into the battery.

The second unidirectional current path may include a power diode, a power transistor or
other similar switching element to provide a unidirectional current flow, for preventing
current flowing in a direction opposite to said second direction. This allows a charging
current to flow into the battery whilst preventing a discharge current flowing from the
battery.

The second unidirectional current path preferably includes a power transistor controlled
by said current controller, for controlling the current flow through said second
unidirectional connection in said second direction. The second unidirectional current
path may include one or more variable output DC to DC converters, controlled by said
current controller, for controlling the current flow through said second unidirectional
current path in said second direction. These allow the current to be controlled to control
the charging of the battery independent of the voltage on the second connection, which
may be connected to an alternator or other power source where the precise output

voltage cannot or is not readily controlled.

The present invention may also provide a rechargeable power source including a battery
connection system such as that described above in combination with a battery. These
may be packaged in the same case or provided as separate elements. However, by
providing them in a combined unit, a convenient drop-in replacement for existing PbAc
systems can be provided with no modifications required to the rest of the electrical

system.

Such a battery is preferably a Li-ion battery.

In the rechargeable power source, there is preferably provided a positive output of the
rechargeable power source connected to the second connection of the battery
connection system, with the first connection of the battery connection system connected

to the positive terminal of the battery. The rechargeable power source is preferably also

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 1979



10

15

20

25

30

WO 2019/021007 PCT/GB2018/052111

11

provided with a negative output connected to a negative terminal of the battery. In this
arrangement, discharge current can flow from the battery into the first connection and

then out of the second connection.

As an alternative, the rechargeable power source may be provided with a negative
output connected to the second connection of the battery connection system, with the
first connection of the battery connection system connected to the negative terminal of
the battery. Such a rechargeable power source is preferably also provided with a
positive output connected to a positive terminal of the battery. In this arrangement,
discharge current can flow into the second connection and then out of the first
connection and into the battery.

The rechargeable power source may be provided with a capacitor and preferably
capacitor control means for selectively connecting the capacitor between the positive

power connection and the negative power connection of the rechargeable power source.

The rechargeable power source may further comprise an alternative power source
connected to a common power bus in parallel with the rechargeable power source. For
example, an alternator may be provided connected to a mechanical power source or a

solar or wind generator may provide a power source.

Such alternative power source may produce an unregulated voltage. This may not be
ideal for charging batteries where careful control of charging is desirable, such as Li-ion
batteries. However with the invention, the charging current can be controlled whilst still

leaving the battery connected to a bus or other power providing connection.

The rechargeable power source may include one or more of the elements described
above such as the battery and capacitor, which may be provided in a single unit. The
unit may also include other elements such as a BMS, a charging module etc. in the same

case, to provide the simple drop-in replacement mentioned above.

The current controller may be integrated with the BMS or may operate in conjunction with

a separate BMS.

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 1980



10

15

20

25

30

WO 2019/021007 PCT/GB2018/052111

12
In the above arrangements, the first connection is preferably connected to one of the
battery terminals whilst the second connection is preferably connected to a bus or other

load/recharging power source connection.

Specific examples of the present invention will now be described in more detail by

reference to the following drawings in which:

Figure 1 shows a typical CC/CV charge profile for a Li-ion cell or battery;

Figure 2 shows a schematic layout of a typical low voltage DC bus system in a road

vehicle;

Figure 3 shows a typical unregulated charge profile for a conventional cell or battery;

Figure 4 shows one arrangement for protecting a Li-ion battery application;

Figure 5 shows the layout of an embodiment according to the present invention;

Figure 6 shows an example of a charging module;

Figure 7 shows a schematic circuit layout of a bus based system using the charging

system of the invention;

Figure 8 shows the layout of an alternative embodiment according to the present

invention;

Figure 9 shows an example of an alternative charging module;

Figure 10 shows a further example of a charging module; and

Figure 11 shows a schematic circuit layout of a bus based system using an alternative

charging system of the invention.
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The arrangement shown in Figure 5 has a modified structure compared to the prior art
arrangement of Figure 2. Instead of a single wire connecting one of the battery terminals
(the positive terminal in Figure 2) to the bus, the connection between the battery 500 and
the bus is provided by two separate connections 503, 504, each providing a
unidirectional current path. Current flows out of the battery 500 through one path 503 to
the bus 102 to provide power the system when the alternator 104 or other power source
is not supplying power. VWhen the alternator is running or another source of power is
available, current flows from the bus 102 to the battery 500 via the other current path 504
during charging.

The current flowing into the battery is modulated by a charging module 501 which
controls the charging process. The charging module 501 is controlled by the BMS 502.
The BMS is shown as a separate unit to the charging module 501 but the charging
module and the BMS could be integrated into a single unit. Both units may also be
integrated into a single unit along with the battery to provide a simple “drop-in®

replacement for a PbAc battery or similar.

Figure 6 shows a simplified example of the charging module 501. The bus connection
504 is selectively switched to the battery connection under the control of a charge
controller 601. The charge controller can control the voltage and current provided to the
battery, for example by using PWM to control the connection. |t may also disconnect the
battery from the bus when charging is not required, for example then there is no external
power source or the battery is fully charged.

The schematic circuit layout of a bus system using the invention is shown in Figure 7.
The alternator 104 is connected to the bus 102 along with ancillary components 103
(103a, 103b, 103c). The diode symbols shown in Figure 7 represent the unidirectional
paths to and from the battery to the bus. Whilst diodes may be used, other means or
limiting the direction of flow of the current may be used, e.g. power transistors.

This configuration allows the charging module 501 to control key charge parameters
including charging voltage, charging current, operating temperature and charge
termination, so that the battery is provided with an appropriate charge profile such as that
shown in Figure 1. This control is achieved without interfering with the functioning of the

alternator or other power source.
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The “out’ or “discharge” current path 503 allows current to flow from the battery to the
bus should the voltage on the bus drop, e.g. if the alternator is no longer providing
power. The connection 503 may be configured to also selectively block or regulate
current out of the battery as well as into the battery. This may be desirable if the battery
is at risk of being discharged more than desirable or if the temperature of the battery is

outside the desirable operating range. This would generally be controlled by the BMS.

In this arrangement, the battery 500 is normally connected to the bus via connection 503
providing the benefits of a permanently connected battery but the battery can still be
disconnected in extreme circumstances to prevent load current out of the battery,
particularly where the battery is heavily discharged.

Adverse consequences can result from variation or ripple on the bus voltage. This may
be positive or negative, i.e. with the voltage rising above and below the nominal bus
voltage. With the arrangement of this embodiment, the negative component of the
voltage ripple can be minimised. If at any instant the bus voltage drops, the battery
which is connected via connection 503 is able to supply additional current to the bus to
correct the voltage drop, irrespective and independent of whether the charging circuit has
connected the bus to the battery at that point.

In a conventional system, positive ripple can also be controlled by directly connecting to
the battery and using it to sink excess current. An increase in bus voltage will increase
the current into the battery which will help to reduce the additional voltage on the bus.
As noted above, it is not desirable to use Li-ion batteries in this way. Connecting a Li-ion
battery to the bus in this way, without regulation can lead to large charging currents with
undesirable consequences. In this arrangement, the unidirectional connection 503,

would prevent current flowing from the bus to the battery and causing damage.

However, to absorb the positive part of any DC ripple, the charging module may be
arranged to selectively connect a large capacitor 505 to the bus 102 when required. The
capacitor would typically be pre-charged to a voltage close to or equal to the desired bus
voltage and connected when the bus voltage rises above the desired voltage. The
capacitor is pre-charged to avoid a large voltage differential when it is connected to the

bus, which could lead to a large current and potential damage to the switching
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components or other components on the bus. When it is connected, the capacitor will

then tend to limit a rise in voltage on the bus by absorbing current.

Alternatively, the charging module may be arranged to selectively connect a resistor to
the bus 102 in order to sink excess current and restrain the bus voltage.

Figure 8 shows an alternative arrangement where the charging module 601 is put in the
negative current path. The approach is logically identical to the arrangement of Figure 5
but the charging module 601 is placed between battery 500 and earth rather than
between the bus 102 and the battery. With some types of switching device, this may
slightly simplify the control electronics.

In this arrangement, the positive terminal of the battery 500 is connected directly to the
bus 102. A unidirectional connection 703 is provided between the negative terminal and
earth to provide a path for current flow when the battery is providing power to the system.
The earth effectively provides the negative bus for the system. In a vehicle such as a
car, the earth is provide by the metal chassis and body. This allows the body to be used
as the return path so that only a single positive connection is needed to be provided to
the ancillary device or alternator for operation.

When the battery is not required to power the system and an alternative power source is
available, then the battery may be charged via the connection 704 to the charging
module 601. The charging module 601 controls the current and voltage applied to the
battery during charging to provide the desired charging profile, such as that set out in

claim 1. The charging module 601 operates in a similar way to the charging unit 501.

There are a number of possible methods for implementing the approach illustrated in
Figures 5 and 8. For example the charging module 501, 601 may use one or more
electronic power switching devices, for example Field Effect Transistors (“FETS”) or
Insulated-Gate Bipolar Transistors (“IGBTs”) or an array of such devices in order to
modulate or completely shut off current and voltage. The device or devices will function
in much the same way that a DC motor controller operates by pulse width modulation
(“PWM").
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Figure 9 shows an example of a charging module which uses a MOSFET for controlling
current and voltage. These devices are effectively very fast acting electronic switches.
The charge controller 701 typically includes a microcontroller which controls the
electronic switches to modulate current by switching them rapidly on and off hundreds or
even thousands of times a second. The ratio of “on” time to “off” time governs the
effective output. As shown in Figure 9, the charging module 601 is arranged between
the battery and earth rather than between the bus bar and the battery. In this
arrangement, the FETs or alternatively IGBTs are put in the negative current path. The
example shown in Figure 9 is based on a MOSFET 703 as a switch or voltage controller.
The charge controller 701 would govern the current flow by outputting a PWM control
signal to the FET under the control 702 of the BMS. The ratio of on-time to off-time in the
pulses would determine the current flow from the battery in order to set the correct

charging current.

The complete installation would require additional components (freewheeling diodes,
pull-down resistors, capacitors etc.) to prevent damage to components and ensure their
proper operation. These have been omitted for clarity since they are standard
requirements which do not have any bearing on the principle of operation of the solution
described here.

Figure 9 shows an alternative arrangement for the charging module 501, in which the
power from an engine-driven alternator could be used to drive a DC-DC converter.
Figure 9 shows an overview of a charging module 501 including a DC-DC converter 903.
The charging module shown assumes an arrangement similar to that shown in Figure 5
with the charging module provided between the bus and the battery. Figure 9 shows a
typical implementation of the charging module 501, again incorporating a low voltage
microcontroller 901 similar to that in the previous example, to control a DC-DC converter
903. The microcontroller 901 would trim the output of the DC-DC converter to control the
current provided to the battery to maintain the chosen charge profile. The microcontroller

901 may be controlled by control signals 902 from the BMS.

The DC-DC converter may be a single unit or may be formed from an array of variable-
output DC-DC converters. Some proprietary DC-DC converters can output hundreds of
watts and permit voltage trimming above and below nominal, and/or output voltages

higher than the input. Some of these converters can be used in parallel for higher power.
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The arrangements above make use of separate charge and discharge current paths in
combination with a charging module and BMS. This allows full control of the charging
process so that charging can be positively terminated without taking the battery off line.
Also by terminating charging at a low current, the risk of damaging voltage spikes

associated with interrupting a large current are avoided.

Also, as the charging can be controlled, charging can be prevented if the battery/cell
temperatures are outside the permitted temperature range for charging. As noted above,
whilst the temperature may be outside of an acceptable range for charging purposes, the
temperature may be still within an acceptable range for discharge, allowing the battery to

continue to supply power if needed and also provide the voltage regulation effect.

The effective peak voltage at the battery terminals can be controlled in circumstances
where the alternator rated output voltage exceeds allowable/desirable limits for the
battery. In this way, the battery is effectively protected in the event of unexpected high

voltages such as those caused by alternator runaway.

The charge current can be limited to suit the BMS requirements regardless of alternator
output. This allows CC/CV charge management with the required profile to optimise

safety and battery life.

Once the battery has reached a specified discharge voltage, it can be safely isolated.
Similarly, if cell temperatures exceed (or fall below) the limits for discharge the battery
can be isolated. The system can be connected to a conventional battery charger of the
type typically used for PbAc batteries. The charger would be connected to the bus to
provide the source of power. However, the charging controller would then ensure that
the correct charging profile was used to manage charging of the battery. This avoids the
need for special Li-ion chargers where external charging of the battery is required. Again
a conventional trickle charger designed for maintaining a PbAc battery can be used since
the BMS would allow charging to take place until the Li-ion battery had reached the
desired level of charge and then simply isolate the battery from the bus, although the
battery would still be connected to the bus via the unidirectional connection 503, should it

be required.
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The battery could also be recharged by connecting to other power sources including
solar or wind generators provided their voltage and current outputs were adequate.
Again, the regulation of the current and voltage provided by these sources is less critical
as the charging is controlled by the charging module, as long as the sources were able to
provide sufficient power.

In the arrangements described above, the BMS and charging modules are shown
separately. However, the elements such as the cells, BMS, charging module, by-pass
capacitors can be packaged in the same case, providing drop-in replacement in existing
PbAc systems with no modifications required to the rest of the electrical system.
Equally, the BMS and charging module may be provided separately so that they do not

need to be replaced when the battery replaced.

The invention may also be embodied in a separate unit connected between the battery
and the bus to allow a basic Li-ion battery to be used with one terminal connected to
earth or the positive bus (as shown in figures 5 and 8 respectively) and a separate unit
incorporating the two unidirectional connections provided between the other battery

terminal and the positive bus and earth respectively.

Whilst in most applications, multiple cells are required to form a battery, the invention is
still applicable to single cells and references to battery should be considered to be
applicable to a cell and vice versa in this document.
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CLAIMS

1. A battery connection system for connection to a rechargeable battery, the
system including:

a first connection for connection to said battery;

a second connection;

a first unidirectional current path arranged to allow current flow in only a first
direction between the first connection and the second connection to provide a discharge
path;

a second unidirectional current path arranged to allow current flow in only a
second direction, opposite to the first direction, between the first connection and the
second connection to provide a charging path; and

a current controller for controlling the current flow through said second

unidirectional current path.

2. A battery connection system according to claim 1 wherein said first
unidirectional current path includes at least one of a power diode and a power transistor,
for preventing current flowing in a direction opposite to said first direction.

3. A battery connection system according to claim 1 or 2 wherein said
second unidirectional current path includes at least one of a power diode and a power

transistor, for preventing current flowing in a direction opposite to said second direction.

4, A battery connection system according to any preceding claim wherein
said second unidirectional current path includes a power transistor controlled by said
current controller, for controlling the current flow through said second unidirectional

connection.

5. A battery connection system according to any preceding claim wherein
said second unidirectional current path includes one or more variable output DC to DC
converters, controlled by said current controller, for controlling the current flow through

said second unidirectional current path.

6. A rechargeable power source including a battery connection system

according to any one of the preceding claims and further comprising a battery.
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7. A rechargeable power source according to claim 6 wherein said battery is
a Lithium ion battery.
8. A rechargeable power source according to claim 6 or 7, further

comprising:

a positive output connected to said second connection of the battery connection
system, wherein said first connection of the battery connection system is connected to a
positive terminal of said battery; and

a negative output connected to a negative terminal of said battery.

9. A rechargeable power source according to claim 6 or 7, further
comprising:

a negative output connected to said second connection of the battery connection
system, wherein said first connection of the battery connection system is connected to a
negative terminal of said battery; and

a positive output connected to a positive terminal of said battery.

10. A rechargeable power source according to any one of claims 6 to 9,
further comprising a capacitor and capacitor control means for selectively connecting the
capacitor between said positive power connection and said negative power connection of

said rechargeable power source.

1. A rechargeable power source according to any one of claims 6 to 10
further comprising an alternative power source connected to a common power bus in

parallel with said rechargeable power source.

12. A rechargeable power source according to claim 11 wherein said

alternative power source is a mechanically powered alternator.

13. A rechargeable power source according to claim 11 wherein said

alternative power source produces an unregulated voltage.
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Description

[0001] Aspects of the present invention relate to a lith-
ium rechargeable battery, and more particularly, to a lith-
ium rechargeable battery having a battery pack with an
optimized structure.

[0002] In general, lithium rechargeable batteries can
be classified as a cylindrical battery, a polygonal battery,
and a pouch-type battery, in accordance with the shape
of a case in which an electrode assembly and an elec-
trolyte are accommodated. In a pouch-type battery, the
electrode assembly is accommodated in apouch, toform
a bare cell, and the electrode assembly is connected to
a protecting circuit board, to form a battery pack.
[0003] In the above-described pouch-type battery, in
the electrode assembly, electrode tabs drawn from two
electrodes are electrically connected to the protecting
circuit board, via alead plate. The protecting circuit board
faces a surface from which the electrode tabs extend
from the bare cell.

[0004] When the specification of an electrical device
varies, or when the size of the protecting circuit board
changes, the protecting circuit board can be provided on
a surface from which the electrode tabs are not drawn.
In such a case, since the electrode tabs are further sep-
arated from the protecting circuit board, the length of the
lead plate increases. Therefore, the longer lead plate in-
creases internal resistance of the battery.

[0005] As described above, in a lithium rechargeable
battery, the structure of the lead plate has a large influ-
ence on optimizing the structure of the battery pack.

SUMMARY OF THE INVENTION

[0006] An aspect of the present invention is to provide
a lithium rechargeable battery having an improved elec-
trical connection between a bare cell and a protecting
circuit board.

[0007] Another aspect of the present invention is to
provide a lithium rechargeable battery having a mini-
mized internal resistance, due to the structure of an elec-
trical connection between a bare cell and a protecting
circuit board.

[0008] Accordingtothe presentinvention, there is pro-
vided a lithium rechargeable battery comprising a bare
cell comprising, an electrode assembly comprising first
and second electrodes and a separator disposed there-
between, a pouch in which the electrode assembly is
housed, and first and second electrode tabs extending
from the first and second electrodes, through a first side
ofthe bare cell. The battery further comprises a protecting
circuit board electrically connected to the firstand second
electrode tabs, disposed on a second side of the bare
cell; a first lead plate connected to the protecting circuit
board and the first electrode tab; and a second lead plate
connected to the protecting circuit board and the second
electrode tab, wherein the first lead plate and the second
lead plate are bent at an intersection of the first and sec-
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ond sides of the bare cell, so as to extend along the first
and second sides of the bare cell.

[0009] In other words, there is provided a lithium re-
chargeable battery comprising: a bare cell comprising an
electrode assembly including two electrodes and a sep-
arator, and a pouch in which the electrode assembly is
accommodated; a protecting circuit board electrically
connected to a first electrode tab and a second electrode
tab, which extend fromthe two electrodes of the electrode
assembly; and first and second lead plates to connect
the protecting circuit board to the first and second elec-
trode tabs. The protecting circuit board is provided on a
surface adjacent to a surface from which the first and
second electrode tabs project fromthe bare cell. The first
and second lead plates are bent from the protecting cir-
cuit board, toward the surface from which the first and
second electrode tabs project.

[0010] The first lead plate and the second lead plate
may be perpendicularto a direction in which the first elec-
trode tab and the second electrode tab extend. The first
and second electrode tabs may be bent to respectively
face the first and second lead plates

[0011] The first lead plate and the second lead plate
may intersect the first electrode tab and the second elec-
trode tab.

[0012] The first lead plate and the second lead plate
can be in the same plane, i.e. the first and second lead
plates extend in the same plane, across the first side of
the bare cell.

[0013] The first lead plate and the second lead plate
may be separated from each other. Insulating members
are provided on surfaces of the first lead plate and the
second lead plate. The insulating members can be insu-
lating tapes. The insulating tapes can be formed of poly-
imide.

[0014] The first lead plate and the second lead plate
can be disposed in parallel planes.

[0015] The first lead plate and the second lead plate
can have the same width as a side surface of the bare
cell. Insulating members are provided on the surfaces of
the first lead plate and the second lead plate. The insu-
lating members are insulating tapes. The insulatingtapes
are formed of polyimide.

[0016] An attachment sheet can be interposed be-
tween the first lead plate and the second lead plate, to
attach the first lead plate to the second lead plate.
[0017] The first lead plate and the second lead plate
can comptrise connection tabs that are connected to the
first electrode tab and the second electrode tab. The con-
nection tabs extend perpendicularly from sides of each
of the first lead plate and the second lead plate. The con-
nection tabs are extend from sides of the first lead plate
andthe second plate, in the same direction as a direction
in which the first electrode tab and the second electrode
tab extend.

[0018] The connection tabs may have the same area
as the electrode tabs. The connection tabs comprise
wings that extend in a widthwise direction, so that the
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area of the connection tabs can be larger than the elec-
trode tabs.

[0019] Theleadplatesmaybe provided onthe different
surfaces of the bare cell, and are bent to be in the same
plane, so that the structure of the battery pack is opti-
mized.

[0020] The lead plates may extend in parallel planes,
sothatthe internal resistance of the battery is minimized.
[0021] Additional aspects and/or advantages of the in-
vention are subject matter of the dependent claims or
may be learned form the description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and/or other aspects and advantages of
the invention will become apparent, and more readily ap-
preciated, fromthe following description of the exemplary
embodiments, taken in conjunction with the accompany-
ing drawings, of which:

FIG. 1 is an exploded perspective view of a lithium
rechargeable battery, according to an exemplary
embodiment of the present invention;

FIGS. 2A and 2B illustrate the lithium rechargeable
battery of FIG. 1, as assembled;

FIG. 3 is an exploded perspective view of a lithium
rechargeable battery, according to another exem-
plary embodiment of the present invention;

FIGS. 4A and 4B illustrate the lithium rechargeable
battery of FIG. 3, as assembled;

FIG. 5 illustrates the enlargement of part V of FIG.
4B; and

FIG. 6 is an exploded perspective view of a lithium
rechargeable battery, according to another exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like
elements throughout. The exemplary embodiments are
described below, in order to explain the aspects of the
present invention, by referring to the figures.

[0024] FIG. 1 is an exploded perspective view of a lith-
iumrechargeable battery 100, accordingto an exemplary
embodiment of the present invention. FIGS. 2A and 2B
illustrate the lithium rechargeable battery 100, as assem-
bled.

[0025] Referring to FIGS. 1, 2A, and 2B the lithium
rechargeable battery 100 includes a bare cell 110, a pro-
tecting circuit board 120 connected to the bare cell 110,
and a lead plate 130 to connect the bare cell 110 to the
protecting circuit board 120. The protecting circuit board
120 is provided on a second surface of the bare cell 110,
which is adjacent to a first surface from which the elec-
trode tabs 116 and 117 extend. The protecting circuit
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board 120 protects the battery 100 from over charges
and over discharges. The lead plate 130 is bent and ex-
tends from the first side to the second side.

[0026] The bare cell 110includes an electrode assem-
bly 114, including a positive electrode plate 111, a neg-
ative electrode plate 112, and a separator 113 interposed
therebetween. The bare cell 110 includes a pouch-type
case 115 (hereinafter, referred to as a pouch) that ac-
commodates an electrolyte and the electrode assembly
114. The bare cell 110 is a rectangular prism. The bare
cell 110 includes a first short side 110a, a second short
side 110c that faces the first short side 110a, a first long
side 110b, a second long side 110d that faces the first
long side 110b, a first main side 110e, and asecond main
side 110f that faces the first main side 110e.

[0027] The first electrode tab 116 is attached to the
positive electrode plate 111, and the second electrode
tab 117 is attached to the negative electrode plate 112.
The first electrode tab 116 and the second electrode tab
117 extend out of the bare cell 110, through the first short
side 110a.

[0028] The protecting circuit board 120 is provided on
the first long side 110b. However, the present invention
is not limited to the above. The protecting circuit board
120 can be provided on the second long side 110d, for
example.

[0029] The lead plate 130 includes a first lead plate
131 and a second lead plate 132. One end of the first
lead plate 131 is connected to the protecting circuitboard
120, and the other end of the first lead plate 131 is con-
nected to the first electrode tab 116. The first lead plate
131 is bent at the edge between the first short side 110a
and the first long side 110b. The first lead plate 131 ex-
tends along the first short side 110a. The first lead plate
131 extends to the first electrode tab 116.

[0030] One end of the second lead plate 132 is con-
nected to the protecting circuit board 120, and the other
end of the second lead plate 132 is connected to the
second electrode tab 117. The second lead plate 132 is
bent at the edge between the first short side 110a and
the first long side 110b. The second lead plate 132 ex-
tends along the first short side 110a. The second lead
plate 132 extends to the second electrode tab 117.
[0031] The first lead plate 131 and the second lead
plate 132 extend in parallel across the first short side
110a. The first lead plate 131 and the second lead plate
132 are connected to the protecting circuit board 120.
Since the first lead plate 131 is connected to the first
electrode tab 116 and the second lead plate 132 is con-
nected to the second electrode tab 117, the first lead
plate 131, and the second lead plate 132 are separated
from each other.

[0032] Insulating tapes 140 are attached to opposing
surfaces of the first lead plate 131 and the second lead
plate 132. The insulating tapes 140 are generally formed
of polyimide. However, the material of the insulating
tapes 140 is not limited to polyimide.

[0033] The firstlead plate 131 includes a first connec-
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tion tab 133, and the second lead plate 132 includes a
second connection tab 134. The first connection tab 133
extends from one side of the first lead plate 131, at a
paosition corresponding to the first electrode tab 116. The
second connection tab 134 extends from one side of the
second lead plate 132, at a position corresponding to the
second electrode tab 117.

[0034] The first connection tab 133 and the second
connection tab 134 are bent perpendicularly from the
sides of the first lead plate 131 and the second lead plate
132. The first connection tab 133 and the second con-
nection tab 134 extend in parallel, away from the first
short side 110a.

[0035] The first connection tab 133 and the second
connection tab 134 can have the same width as the first
electrode tab 116 and the second electrode tab 117. The
width of the first connection tab 133 and the second con-
nection tab 134 can be larger than the width of the first
electrode tab 116 and the second electrode tab 117.
Therefore, assembly dispersion can be reduced, due to
the positions of the first electrode tab 116 and the second
electrode tab 117.

[0036] Referringto FIG. 2A, ends of the first lead plate
131 and the second lead plate 132 are welded to the
protecting circuit board 120, so that the first lead plate
131 and the second lead plate 132 are electrically con-
nected to the protecting circuit board 120. The first lead
plate 131 and the second lead plate 132 are bent at the
edge between the first long side 110b and the first short
side 110a, so as to extend to the first electrode tab 116
and the second electrode tab 117.

[0037] The first connection tab 133 and the second
connection tab 134 extend in parallel with the first elec-
trode tab 116 and the second electrode tab 117. The first
electrode tab 116 and the first connection tab 133 are
electrically connected to each other, by welding, for ex-
ample. The second electrode tab 117 and the second
connection tab 134 are electrically connected to each
other, by welding, for example.

[0038] Asillustrated in FIG. 2B, when the battery 100
is assembled, the first electrode tab 116 and the first con-
nection tab 133 are folded toward the first lead plate 131.
The secondelectrodetab 117 andthe secondconnection
tab 134 are folded toward the second lead plate 132. In
thisway, the bare cell 110 and the protecting circuit board
120 are connected to each other.

[0039] FIG. 3 is an exploded perspective view of a lith-
ium rechargeable battery 200, according to another ex-
emplary embodiment of the present invention. FIGS. 4A
and 4B illustrate the lithium rechargeable battery 200, as
assembled. FIG. 5 illustrates an enlargement of part V
of FIG. 4B.

[0040] Referringto FIGS. 3 to 5, the lithium recharge-
able battery 200 includes a bare cell 110, a protecting
circuit board 120 connected to the bare cell 110, and a
lead plate 230 connected to the bare cell 110 and the
protecting circuit board 120. In the lithium rechargeable
battery 200, the structure of the lead plate 230 is different
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from the structure of the lead plate 130 in the lithium
rechargeable battery 100. Therefore, the lead plate 230
will mainly be described, and a description of similar el-
ements is omitted.

[0041] Inthelithiumrechargeable battery 200, the lead
plate 230 includes a first lead plate 231 and a second
lead plate 232. The first lead plate 231 and the second
lead plate 232 respectively extend fromthe first electrode
tab 116 and the second electrode tab 117, and overlap
one another along the first short side 110a of the bare
cell 110. The first lead plate 231 and the second lead
plate 232 are connected to the protecting circuit board
120. The first lead plate 231 and the second lead plate
232 are separated from each other.

[0042] Since the first lead plate 231 and the second
lead plate 232 overlap, the widths of the first lead plate
231 and the second lead plate 232 can be as large as
the width of the first short side 110a. Since the areas of
the first lead plate 231 and the second lead plate 232
can be increased, due to the overlap, current flow can
be increased, and the internal resistance of the battery
200 is reduced.

[0043] Insulating tapes 240 are attached to opposing
surfaces of the first lead plate 231 and the second lead
plate 232, to insulate the first and second lead plates 231
and 231. The insulating tapes 240 can be formed of poly-
imide. However, the material of the insulating tapes 240
is not limited to polyimide.

[0044] Anattachmentsheet250 can be interposed be-
tween the first lead plate 231 and the second lead plate
232, to attach the first lead plate 231 to the second lead
plate 232. The first lead plate 231 includes a first con-
nection tab 233 that is connected to the first electrode
tab 116. The second lead plate 232 includes a second
connection tab 234 that is connected to the second elec-
trode tab 117.

[0045] The first connection tab 233 extends from one
side of the first lead plate 131, adjacent to the first elec-
trode tab 116. The second connection tab 234 extends
from one side of the second lead plate 232, adjacent to
the second electrode tab 117.

[0046] The first connection tab 233 and the second
connection tab 234 are bent perpendicularly from the
sides of the first lead plate 231 and the second lead plate
232. The first connection tab 233 and the second con-
nection tab 234 extend in parallel, away from the first
short side 110a. The first connection tab 233 and the
second connectiontab 234 have larger widths as the first
electrode tab 116 and the second electrode tab 117.
[0047] Referringto FIG. 4A, ends of the first lead plate
231 and the second lead plate 232 are welded to the
protecting circuit board 120, so that the first lead plate
231 and the second lead plate 232 are electrically con-
nected to the protecting circuit board 120. The first lead
plate 231 and the second lead plate 232 are bent at the
edge between the first long side 110b and the first short
side 110a, so asto extend across the firstshortside 110a.
[0048] The first connection tab 233 and the second
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connection tab 234 extend in parallel with the first elec-
trode tab 116 andthe second electrede tab 117. The first
electrode tab 116 and the first connection tab 233 are
electrically connected to each other, by welding, for ex-
ample. The second electrode tab 117 and the second
connection tab 234 are electrically connected to each
other, by welding, for example.

[0049] As illustrated in FIG. 4B, when the battery 200
is assembled, the first electrode tab 116 and the firstcon-
nection tab 233 are folded toward the first lead plate 231,
and the second electrode tab 117 and the second con-
nection tab 234 are folded toward the second lead plate
232. In this way, the bare cell 110 and the protecting
circuit board 120 are connected to each other.

[0050] FIG. 6 is an exploded perspective view of a lith-
ium rechargeable battery 300, accordingto a still another
exemplary embodiment of the present invention. Refer-
ring to FIG. 6, the lithium rechargeable battery 300 in-
cludes abarecell 110, a protecting circuit board 120 con-
nected to the bare cell 110, and a lead plate 330 con-
nectedtothebarecell 110 andthe protecting circuitboard
120.

[0051] In the lithium rechargeable battery 300, the a
firstconnection tab 333 and a second connection tab 334
ofthe lead plate 330 are different fromthe first connection
tab 233 and the second connection tab 234 of the lithium
rechargeable battery 200. Therefore, the lithium re-
chargeable battery 300 will be described with respect to
the first connection tab 333 and the second connection
tab 334 of the lead plate 330, and a description of similar
elements is omitted.

[0052] The battery 300 includes a wing 333a that ex-
tends from the first connection tab 333, and a wing 334a
that extends from the second connection tab 334. The
area of the first connection tab 333 and the second con-
nection tab 334 isincreased by the wings 333a and 334a.
Therefore, the first and second connection tabs 333 and
334 do not need to extend to the first and second elec-
trode tabs 116 117.

Claims

1. Alithium rechargeable battery (100, 200, 300) com-
prising:

a bare cell (110) comprising,

an electrode assembly (114) comprising
first and second electrodes and a separator
(113) disposed therebetween,

apouch (115)inwhichthe electrode assem-
bly (114) is housed, and

first and second electrode tabs (116, 117)
extending from the first and second elec-
trodes, through a first side of the bare cell
(110);
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a protecting circuit board (120) electrically con-
nected to the first and second electrode tabs
(1186, 117), dispcsed on a second side of the
bare cell (110);

a first lead plate (131, 231, 331) connected to
the protecting circuit board (120) and the first
electrode tab (116); and

a second lead plate (132, 232, 332) connected
to the protecting circuit board (120) and the sec-
ond electrode tab (117),

wherein the first lead plate (131, 231, 331) and
the second lead plate (132, 232, 332) are bent
at an intersection of the first and second sides
of the bare cell (110), so as to extend along the
first and second sides of the bare cell (110).

The lithium rechargeable battery of claim 1, wherein
the firstand second lead plates (131, 231, 331, 132,
232, 332) are separated from each other.

The lithium rechargeable battery of claims 1 or 2,
whereinthefirst lead plate (231, 331) and the second
lead plate (232, 332) overlap each other along the
first side of the bare cell (110).

The lithium rechargeable battery of claim 3, wherein
the first lead plate (231, 331) and the second lead
plate (232, 332) have the same width as the first side
of the bare cell (110).

The lithium rechargeable battery of claims 3 or 4,
further comprising at least one insulating member to
insulatethe first lead plate (231, 331) and the second
lead plate (232, 332) from each other.

The lithium rechargeable battery of claim 5, wherein
the insulating member includes insulating tapes
(240).

The lithium rechargeable battery of claim 6, wherein
the insulating tapes (240) consist of or comprise
polyimide.

The lithium rechargeable battery of any of claims 3
through 7, further comprising an attachment sheet
(250) to attach the first lead plate (231) to the second
lead plate (232).

The lithium rechargeable battery of any of the pre-
ceding claims, wherein:

the first lead plate (131, 231, 331) comprises a
first connection tab (133, 233, 333) that is con-
nected to the first electrode tab (116); and

the second lead plate comprises (132, 232, 332)
a second connection tab (134, 234, 334) that is
connected to the second electrode tab (117).
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The lithium rechargeable battery of claim 9, wherein
the first and second connection tabs (133, 233, 333,
134, 234, 334) respectively extend from edges of the
first and second electrode tabs (116, 117) and are
perpendicular to the first side of the bare cell (110).

The lithium rechargeable battery of claims 9 or 10,
wherein the first and second connection tabs (133,
233, 333, 134, 234, 334) extend from sides of the
firstandsecond lead plates (131,231, 331, 132,232,
332), which face the first and second electrode tabs
(116, 117) respectively.

The lithium rechargeable battery of any of claims 9
through 11, wherein the first and second connection
tabs (133, 233, 333, 134, 234, 334) have a width
which is larger than the width of the first and second
electrode tabs (116, 117).

The lithium rechargeable battery of any of claims 9
through 12, wherein the first and second connection
tabs (333, 334) ccmprise wings (333a, 334a) that
extend therefrom, along the first side of the bare cell
(110).

The lithium rechargeable battery of any of claims 9
through 13, wherein the first and second connection
tabs (133, 233, 333, 134, 234, 334) and the first and
second electrode tabs (116, 117) are bent to face
the first side of the bare cell (110).

The lithium rechargeable battery of any of the pre-
ceding claims, wherein:

the bare cell (110) is a rectangular prism com-
prising the first side, an opposing third side, the
second side, an opposing fourth side, and first
and second main sides that are connected to
opposing edges of the first, second, third, and
fourth sides.

The lithium rechargeable battery of claim 15, wherein
the first and third sides are shorter than the second
and fourth sides.

Amended claims in accordance with Rule 137(2)
EPC.

1. A lithium rechargeable battery (100, 200, 300)
comprising:

a bare cell (110) comprising,

an electrode assembly (114) comprising first
and second electrodes and a separator (113)
disposed therebetween,

a pouch (115) in which the electrode assembly
(114) is housed, and
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first and second electrode tabs (116, 117) ex-
tending from the first and second electrodes,
through a first side of the bare cell (110);

a protecting circuit board (120) electrically con-
nected to the first and second electrode tabs
(118, 117), disposed on a second side of the
bare cell (110);

a first lead plate (231, 331) connected to the
protecting circuit board (120) and the first elec-
trode tab (116); and

a second lead plate (232, 332) connected to the
protecting circuit board (120) and the second
electrode tab (117),

whereinthefirst lead plate (231, 331) and the second
lead plate (232, 332) are bent at an intersection of
the first and second sides of the bare cell (110), so
as to extend along the first and second sides of the
bare cell (110),

wherein the first and second lead plates (231, 331,
232, 332) are separated fromeach otherand overlap
each other along the first side of the bare cell (110).

2. Thelithiumrechargeable battery of claim 1, where-
inthe first lead plate (231, 331 ) and the second lead
plate (232, 332) have the same width as the first side
of the bare cell (110).

3. The lithium rechargeable battery of claims 1 or 2,
further comprising at least one insulating member to
insulatethe first lead plate (231, 331) and the second
lead plate (232, 332) from each other.

4. Thelithiumrechargeable battery of claim 3, where-
in the insulating member includes insulating tapes
(240).

5. Thelithium rechargeable battery of claim 4, where-
in the insulating tapes (240) consist of or comprise
polyimide.

6. The lithium rechargeable battery of any of claims
1 through 5, further comprising an attachment sheet
(250) to attach the first lead plate (231) to the second
lead plate (232).

7. The lithium rechargeable battery of any of the pre-
ceding claims, wherein:

the first lead plate (231, 331) comprises a first
connection tab (233, 333) that is connected tc
the first electrode tab (116); and

the second lead plate comprises (232, 332) a
second connection tab (234, 334) that is con-
nected to the secend electrode tab (117).

8. Thelithiumrechargeable battery of claim 7, where-
in the first and second connection tabs (233, 333,
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234, 334) respectively extend from edges of the first
and second electrode tabs (116, 117) and are per-
pendicular to the first side of the bare cell (110).

9. The lithium rechargeable battery of claims 7 or 8,
wherein the first and second connection tabs (233,
333, 234, 334) extend from sides of the first and sec-
ond lead plates (231, 331, 232, 332), which face the
first and second electrode tabs (116, 117) respec-
tively.

10. The lithium rechargeable battery of any of claims
7 through 9, wherein the first and second connection
tabs (233, 333, 234, 334) have awidth which is larger
than the width of the first and second electrode tabs
(116, 117).

11. The lithium rechargeable battery of any of claims
7 through 10, wherein the first and second connec-
tion tabs (333, 334) comprise wings (333a, 334a)
that extend therefrom, along the first side of the bare
cell (110).

12. The lithium rechargeable battery of any of claims
7 through 11, wherein the first and second connec-
tion tabs (233, 333, 234, 334) and the first and sec-
ond electrode tabs (116, 117) are bent to face the
first side of the bare cell (110).

13. The lithium rechargeable battery of any of the
preceding claims, wherein:

the bare cell (110) is a rectangular prism com-
prising the first side, an opposing third side, the
second side, an opposing fourth side, and first
and second main sides that are connected to
opposing edges of the first, second, third, and
fourth sides.

14. The lithium rechargeable battery of claim 13,
wherein the first and third sides are shorter than the
second and fourth sides.
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Battery
Absiract

A battery includes an electrode assembly including a first elecirode and a second slsctrods, a first elecirade terminal, and a first
current collecling member elecirically connecting the first elecirode terminal and a first slectrode uncoated region of the first
efecirode. The first current collscting member includes a first terminal conneclion ragion, a side plale exiending downwardly from
the firs! terminal connection region towards the first electrode uncoated region, a first current collecling plece axdending from the
side plate, the first current collscting plece being in contact with the first slecirode uncoated region, and a fuse hetween the side
plate and the first gurrent collecting plece.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

NOOK et al.
Appl. No.:  16/450,422
Filing Date: June 24, 2019
Exam: DIAO
Art Unit: 2859
Conf.: 1008
Title: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH

SAFETY PROTECTION AND JUMPER CABLE DEVICE THEREOF
AMENDMENT AND RESPONSE
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22315
Dear Commissioner:

This paper is submitted after filing a Request for Continued Examination (RCE)

dated June 10, 2022.
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Amendments to the claims:
This listing of claims will replace all prior versions, and listings, of claims in the

application.

1. (Currently amended) A jump starting apparatus configured for boosting or charging
a depleted or discharged battery having a positive polarity battery terminal and a negative
polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the
positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit configured to detect whether the positive and negative polarity

battery terminal connectors have a properorimproper correct polarity connection with the

positive and negative polarity battery terminals of the depleted or discharged battery prior
to turning on the power switch or circuit;
a USB input eharge circuit connected to the power supply, the USB input charge

circuit comprising a DC/DC converter, the USB input eharge circuit configured for
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converting power from a USB eharger power source to increase eharge power voltage for

charging to the power supply; and

a USB input connector connected to the USB input eharge circuit, the USB input

connector configured for connecting to the USB charger power source and providing

charging power input from the USB charger power source through the USB input

connector and the USB input eharge circuit to the power supply.

2. (Previously presented) The apparatus of claim 1, wherein the power supply

comprises a lithium ion battery.

3. (Previously presented) The apparatus of claim 2, wherein the lithium ion battery

comprises a battery pack of multiple lithium ion batteries.

4. (Previously presented) The apparatus of claim 1, wherein the power switch

comprises one or more FETs.

5. (Currently amended) The apparatus of claim 1, wherein the control system or
circuit is configured for-detecting to _detect a presence of the depleted or discharged
battery connected between the positive and negative polarity battery terminal connectors
and detecting—aproper to_detect the correct polarity connection of the peositive—and
negativepolarityterminals—with-the positive and negative polarity battery terminal

connectors of the jump starting device with the positive and negative battery terminals of

the depleted or discharged battery.
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6. (Previously presented) The apparatus of claim 1, further comprising a plurality of
power diodes coupled between the positive and negative battery terminal connectors
and the power supply to prevent back-charging of the power supply from an electrical

system connected to the positive and negative battery terminal connectors.

7. (Previously presented) The apparatus of claim 1, further comprising a temperature
sensor configured to detect temperature of the power supply and to provide a temperature

signal to a microcontroller.

8. (Previously presented) The apparatus of claim 1, further comprising a voltage
measurement circuit configured to measure output voltage of the power supply and to

provide a voltage measurement signal to a microcontroller.

9. (Previously presented) The apparatus of claim 1, further comprising a voltage
regulator configured to convert output voltage of the power supply to a voltage level
appropriate to provide operating power to internal components of the jump starting

apparatus.

10.  (Previously presented) The apparatus of claim 1, further comprising a USB output

port configured to provide charging power from the power supply to a USB-chargeable

device.

11.  (Cancelled)
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12.  (Original) The apparatus of claim 1, further comprising a flashlight circuit

configured to provide a source of light to a user.

13.  (Previously presented) The apparatus of claim 12, wherein the source of light is at

least one LED.

14.  (Previously presented) The apparatus of claim 13, wherein the control system or
circuit is configured to control the at least one LED to provide a visual alarm indicating an

emergency situation.

15.  (Previously presented) The apparatus of claim 1, further comprising a plurality of

visual indicators configured to display remaining capacity status of the power supply.

16.  (Previously presented) The apparatus of claim 15, wherein the plurality of visual

indicators comprises a plurality of LEDs providing output light of different colors.

17.  (Previously presented) The apparatus of claim 1, further comprising a visual
indicator configured to warn a user when the depleted or discharged battery is connected

to the jump starting apparatus with reverse polarity.
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18.  (Previously presented) The apparatus of claim 1, further comprising separate
visual indicators configured to display a power on status of the jump starting apparatus,

and a jump start boost power status of power supplied to an output device.

19.  (Currently amended) The apparatus of claim 1, further comprising a manual
override switch configured to activate a manual override mode to enable a user to connect

jump start power to an-outputport the depleted or discharged vehicle battery when [[the]]

a vehicle battery isolation sensor is unable to detect presence of [[a]] the vehicle battery.

20.  (Previously presented) The apparatus of claim 19, wherein the control system or
circuit is configured to detect actuation of the manual override switch for at least a

predetermined period of time before activation of the manual override mode.

21.  (Previously presented) The apparatus of claim 1, further comprising a jumper cable
device, the jumper cable device comprising a plug configured to plug into an output port of
the jump starting apparatus, a pair of battery cables integrated with the plug at one end of
the pair of cables, and the positive and negative battery terminal connectors connected to

an opposite end of the pair of battery cables.
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22.  (Previously presented) The apparatus of claim 21, wherein the jumper cable device
further comprises a pair of ring terminals configured to respectively connect the pair of
cables at the opposite end to the respective positive and negative battery terminals of the
depleted or discharged battery, or connect to respective positive and negative battery

clamps.

23.  (Previously presented) The apparatus of claim 21, wherein the output port and the
plug are dimensioned so that the plug will fit into the output port only in one specific

orientation.

24.-28. (Cancelled)

29.  (Currently amended) A jump starting apparatus for boosting or charging a depleted
or discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity terminal of the depleted or discharged battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity terminal of the depleted or discharged battery;

a battery presence sensor or circuit connected in circuit with the positive polarity
battery terminal connector and the negative polarity battery terminal connector;

a reverse polarity sensor or circuit connected in circuit with the positive polarity
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battery terminal connector and the negative polarity terminal connector;

a power switch or circuit connected or connectable in circuit with the power supply
and the positive and negative polarity battery terminal connectors;

a microcontroller configured to receive input signals provided by the battery
presence sensor or circuit and the reverse polarity sensor or circuit, the microcontroller
configured to provide an output signal to control the power switch,

a USB input eharge circuit connected to the power supply, the USB input charge

circuit configured for converting power from a USB charger power source to increase

charge power voltage forcharging to the power supply; and

a USB input connector connected to the USB input eharge circuit, the USB input

connector configured for connecting to the USB charger power source and providing

charge power input from the USB eharger power source through the USB input connector

and the USB input eharge circuit to the power supply.

30.  (Currently amended) A jump starting device for boosting or charging a depleted
or discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starter device comprising:

a power supply;

a positive battery terminal connector for connecting the jump starter device to the
positive battery terminal of the depleted or discharged battery;

a negative battery terminal connector for connecting the jump starter device to
the negative battery terminal of the depleted or discharged battery;

a power switch or circuit connected in circuit with the power supply and the
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positive and negative battery terminal connectors, the power switch configured to turn
power on or off from the power supply to the depleted or discharged battery when the
positive and negative battery terminal connectors are properly connected to the positive
and negative battery connectors;

a power switch control system or circuit connected to and controlling the power
switch, the power switch control system or circuit configured to detect presence of the
depleted or discharged battery when connected between the positive and negative
battery terminal connectors and to detect polarity of the depleted or discharged battery
when connected between the positive and negative battery terminal connectors;

a USB input eharge circuit connected to the power supply, the USB input charge

circuit configured for converting power from a USB charger power source to increase

charge power voltage forcharging to the power supply; and

a USB input connector configured for connecting to the USB eharger power source

and providing eharge power input from the USB eharger power source through the USB

input connector ar and the USB input eharge circuit to the power supply.

31.  (Previously presented) The device according to claim 30, wherein the power
switch control system or circuit does not switch on the power supply to connect the
power supply to the depleted or discharged battery when the power switch control
system or circuit detects either that (i) the depleted or discharged battery is absent or
not connected between the positive and negative battery connectors, and (ii) the
depleted or discharged battery is not connected with a proper polarity between the

positive and negative battery terminal connectors.
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32.  (Previously presented) The device according to claim 30, wherein the power
switch control system or circuit is configured to detect presence of the depleted or
discharged battery when connected between the positive and negative battery
connectors and to detect polarity of the depleted or discharged battery when
connected between the positive and negative battery connectors prior to turning

power on from the power supply to the depleted or discharged battery.

33.  (Previously presented) The device according to claim 30, wherein the power
switch control system or circuit comprises a microcontroller configured for providing an

output controlling the power switch.

34.  (Previously presented) The device according to claim 33, wherein the
microcontroller receives input from one or more sensors configured to detect presence
of the depleted or discharged battery when connected between the positive and
negative battery connectors and to detect polarity of the depleted or discharged battery

when connected between the positive and negative battery connectors.

35.  (Previously presented) The device according to claim 34, wherein the one or
more sensors includes one sensor configured to detect presence of the depleted or
discharged battery when connected between the positive and negative battery terminal
connectors, and another sensor configured to detect polarity of the depleted or
discharged battery when connected between the positive and negative battery terminal

connectors.
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36.  (Previously presented) The device according to claim 35, wherein the one or

more Sensors cComprises one or more sensing circuits.

37.  (Previously presented) The device according to claim 33, wherein the
microcontroller is configured to turn on the power switch to provide power from the
power supply to the depleted or discharged battery only when the depleted or
discharged battery is determined by the microcontroller to be present and properly or

improperly connected to the jump starting apparatus.

38.  (Currently amended) A jump starting device for boosting or charging a depleted
or discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starter device comprising:

a power seurce supply;

a positive battery terminal connector for connecting the jump starter device to the
positive battery terminal of the depleted or discharged battery;

a negative battery terminal connector for connecting the jump starter device to
the negative battery terminal of the depleted or discharged battery;

a power switch or circuit connected in circuit with the power seurce supply and
the positive and negative battery terminal connectors, the power switch configured to
turn power on or off from the power supply to the depleted or discharged battery when
connected to the positive and negative battery terminal connectors;

a power switch control system or circuit connected to and controlling the power

switch, the power switch control system or circuit configured to detect presence of the
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depleted or discharged battery when connected between the positive and negative
battery terminal connectors and to detect proper or improper polarity of the depleted or
discharged battery when connected between the positive and negative battery terminal
connectors;

a USB input eharge circuit connected to the power supply, the USB input charge

circuit configured for converting power from a USB charger power source to increase

charge power voltage forcharging to the power supply; and

a USB input connector connected to the USB input eharge circuit, the USB input

connector configured for connecting to the USB charger power source and providing

charge power input from the USB eharger power source through the USB input connector

and the USB input eharge circuit to the power seurce supply.

39.  (Currently amended) The apparatus according to claim 38, furthercomprising—a

BC-DCconverterconnected-to wherein the USB input eharge circuit comprises a DC-DC

converter.

40.  (Currently amended) The apparatus according to claim [[1]] 39, wherein the DC-
DC converter is configured for up-converting the input voltage received by the USB input

connector.

41.  (Currently amended) The apparatus according to claim 40, wherein the input

voltage is about 5V that is up-converted to 424-MDGC at least 11.1 VDC for charging

powering the power supply.
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42.  (Previously presented) The apparatus according to claim 39, wherein the USB
input charge circuit is configured to turn on and off the DC-DC converter by an output of

the control system or circuit comprising a microcontroller.

43.  (Currently amended) The apparatus according to claim 1, further comprising a

USB output circuit cennected-te connecting the power supply to provide-a-USBoutput

port a USB output connector for charging portable electronic devices from the power

44.  (Currently amended) The apparatus according to claim 43, furthercomprising—2a
wherein the USB output centrol circuit is connected to a microcontroller, the USB output
control circuit is configured to allow the USB output pert circuit to be turned on and off by

software control to prevent the internatlithium-battery power supply from getting too low

in capacity.

45.  (Currently amended) The apparatus according to claim 43, wherein the USB output

connector circuit includes a voltage divider forenabling-charge to enable charging of

certain electronic devices.

46.  (Previously presented) The apparatus according to claim 1, including an operation

indicator LED to provide visual indication of the power supply capacity status.
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47.  (Previously presented) The apparatus according to claim 1, including an operation
indicator LED to provide visual indication of the switch activation status indicating power

is being provided to the depleted or discharged battery.

48.  (Previously presented) The apparatus according to claim 1, wherein the proper or
improper connection with the positive and negative polarity battery terminal connectors
of the depleted or discharged battery prior to turning on the power switch or circuit is a

proper or improper polarity connection.

49.  (Previously presented) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is present and connected

between the positive and negative polarity battery terminal connectors.

50.  (Previously presented) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is properly or improperly

connected to the positive and negative polarity battery terminal connectors.

51.  (Previously presented) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is present and connected

between the positive and negative polarity battery terminal connectors and determining
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whether the depleted or discharged battery is properly or improperly connected to the

positive and negative polarity battery terminal connectors.

52.  (Currently amended) The apparatus according to claim 1, wherein the DC-DC

converter can be turned on and off by the- USB-input-charge-circuit a microprocessor.

53.  (Currently amended) A jump starting apparatus configured for boosting or charging
a depleted or discharged battery having a positive polarity battery terminal and a negative
polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the
positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit comprising a microcontroller, the control system or circuit
configured to detect whether the positive and negative polarity battery terminal
connectors have a proper or improper connection with the positive and negative polarity

battery terminals of the depleted or discharged battery prior to turning on the power
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switch;
a USB input connector configured for removably connecting to an-external a USB

charger power source and providing eharge power input from the USB ehargerthrough
power source to the USB input connector to-the-powersupply; and

a USB input eharge circuit connecting the USB input connector to the power
supply, the USB input eharge circuit comprising a DC/DC converter, the USB input charge

circuit configured for converting power from the external USB charger power source to

charge to increase power voltage and-currentforcharging to the power supply,

wherein the DC-DC converter can be turned on and off by an output [[of]] from the

microcontroller.

54.  (Currently amended) The apparatus according to claim 53, wherein the DC-DC

converter can be turned on and off via the USB-input-charge-cireuit the control system or

circuit by the output from the microcontroller.

55.  (New) The apparatus according to claim 1, wherein the jump starting apparatus is
configured to prevent an incorrect polarity connection of the positive and negative battery
terminal connectors of the jump starting apparatus with the positive and negative polarity

battery terminals of the depleted or discharged battery.

56. (New) The apparatus according to claim 1, wherein the jump starting apparatus is
configured to prevent an incorrect polarity connection of the positive and negative battery

terminal connectors of the jump starting apparatus with the positive and negative polarity
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battery terminals of the depleted or discharged battery prior to turning on the power switch

or circuit.

57.  (New) The apparatus according to claim 1, wherein the jump starting apparatus is
configured to prevent an incorrect polarity connection of the positive and negative battery
terminal connectors of the jump starting apparatus with the positive and negative polarity
battery terminals of the depleted or discharged battery when turning on the power switch

or circuit.

58.  (New) The apparatus according to claim 1, wherein the jump starting apparatus is
configured to prevent an incorrect polarity connection of the positive and negative battery
terminal connectors of the jump starting apparatus with the positive and negative polarity
battery terminals of the depleted or discharged battery by turning on the power switch
only when the depleted or discharged battery is connected with correct polarity to the

jump starting apparatus.

59.  (New) The apparatus according to claim 1, wherein the jump starting apparatus is
configured to prevent an incorrect polarity connection of the positive and negative battery
terminal connectors of the jump starting apparatus with the positive and negative polarity
battery terminals of the depleted or discharged battery by the jump starting device
supplying power to the depleted or discharged battery only when or while connected with

correct polarity to the jump starting apparatus.
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60. (New) A jump starting apparatus configured for boosting or charging a depleted or
discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the
positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit configured to detect whether the positive and negative polarity
battery terminal connectors have a correct polarity connection with the positive and
negative polarity battery terminals of the depleted or discharged battery and prevent an
incorrect polarity connection with the positive and negative polarity battery terminals of
the depleted or discharged battery prior to turning on the power switch or circuit;

a USB input connector; and

a USB input circuit connecting the USB input connector to the power supply, the
USB input circuit comprising a DC/DC converter for up-converting the voltage from the

USB input connector to the power supply.
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Remarks

Claims 1-10, 12-23, and 29-54 are pending prior to entry of the above
amendments.

Claims 11 and 24-28 have previously been cancelled without prejudice or
disclaimer of the subject matter contained therein.

Claims 1, 5, 19, 29, 30, 38-41, 43-45, and 52-54 are amended above, and claim
55-60 are newly added. No new matter has been added.

Applicant, by amending any claims and/or canceling any claims, makes no
admission as to the validity of any rejection made by the Examiner against any of these
claims. Applicant reserves the right to reassert any of the claims canceled or the original
or previous claim scope of any claim amended, during the prosecution of this application,
in a continuing application. Further, Applicant acknowledges but does not acquiesce or
agree with any Examiner assertion regarding this application and expressly reserves the
right to rebut or otherwise address any such assertion.

In view of the following, further and favorable consideration is respectfully
requested.

The claims are amended above to more clearly present the claimed subject matter,
and to make the claims more consistent with the wording and/or phrases from the original
specification.

It is noted that independent claims 1, 29, 30, 38, 53, 55, and 60 recite the claimed
feature of “a power supply” (e.g. a rechargeable battery). Thus, claims 1, 29, 30, 38, 53,

and 55 are amended above to be more consistent with the claimed feature of “a power

supply.”
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Conclusion

In view of the foregoing, Applicant submits that the application is in condition for
immediate allowance. Early notice to that effect is earnestly solicited. The Examiner is
invited to contact the undersigned attorney if it is believed that such contact will expedite
the prosecution of the application.

In the event this paper is not timely filed, Applicant petitions for an appropriate
extension of time. Please charge any fee deficiency or credit any overpayment to Deposit
Account No. 22-0585.

Respectfully submitted,
VORYS, SATER, SEYMOUR and PEASE LLP
[William L. Klima/

William L. Klima, Registration No.: 32422
Customer No.: 20230

Date: June 23, 2022

VORYS, SATER, SEYMOUR and PEASE LLP
1909 K Street, NW, 9th Floor

Washington, DC 20006-1152

Tel: (202) 467-8800

NOCO Exhibit 2005

ADC v. NOCO
IPR2024-00671
Page 2066



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20230 7590 06/30/2022
Vorys, Sater, Seymour and Pease LLP DIAO, M BAYE
1909 K St., NW
9th Floor | ART UNIT PAPER NUMBER |
Washington, DC 20006-1152 2859
DATE MAILED: 06/30/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE
THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 09/30/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20230 7590 06/30/2022 Certificate of Mailing or Transmission
VOI’yS Sater Seymour and Pease LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
i i States Postal Service with sufficient postage for first class mail in an envelope
1909 K St., NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
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9th Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Washington, DC 20006-1152 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE
THEREQF

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 09/30/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DIAO, M BAYE 2859 320-105000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008
| EXAMINER |
20230 7590 06/30/2022
Vorys, Sater, Seymour and Pease LLP DIAO, M BAYE
1909 K St., NW
9th Floor | ART UNIT PAPER NUMBER |
Washington, DC 20006-1152 2859

DATE MAILED: 06/30/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility

to recommend improvements in records management practices and programs, under authority of 44 U.S.C.

2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection

of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall

not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed

in an application which became abandoned or in which the proceedings were terminated and which application
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Application No. Applicant(s)
; . 16/450,422 Nook et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
M'BAYE DIAO 2859 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCEX filed on 06/10/2022 and Preliminary amendment filed on 06/23/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.V The allowed claim(s) is/are 1-10, 12-23,29-60 (renumbered 1-54) . As a result of the allowed claim(s), you may be eligible to benefit
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For
more information, please see http:/www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl by (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 06/10/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material .
4.(V) Interview Summary (PTO-413),

Paper No./Mail Date. 20220624.
/M BAYE DIAO/ 06/26/2022
Primary Examiner, Art Unit 2859

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220623
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Application/Control Number: 16/450,422 Page 2
Art Unit: 2859

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been
timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114.
Applicant's submission filed on 06/10/2022 has been entered. Claims 1-10,12-23,29-54 have
been previously presented while claims 11,24-28 have been previously canceled.
3. Claims 1-10,12-23,29-54 are still pending in the application.
Response to Preliminary Amendment
4. Acknowledgement is made of supplementary amendment filed on 06/23/2022 in which
claims 1,5,19,29-30,38-41,43-45,52-54 are currently amended, claims 11, 24-28 have been
canceled while claims 55-60 have been newly added. By this amendment, claims 1-10, 12-
23,29-60 are now pending in the application.
Information Disclosure Statement
5. The information disclosure statements (IDS) filed on 06/10/2022 have been considered

and placed of record. Initialed copies are attached herewith.
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EXAMINER'S AMENDMENT
6. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
The application has been amended as follows:
In claim 53, page 16, lines 6-7, replace “the USB input charge circuit” with -- the USB input
eharge circuit --.
Allowable Subject Matter
7. Claims 1-10,12-23, and 29-60 (renumbered 1-54) are allowed over the prior art of record.
8. The following is an examiner's statement of reasons for allowance: The prior art
filed on 11/24/2021 and 06/10/2022 together with art made of record fails to disclose or suggest,
in the claimed combination,
9. Asin claim 1: a jump starter apparatus comprising among other patentable features, “...a
USB input circuit connected to the power supply, the USB input circuit comprising a DC/DC
converter, the USB input circuit configured for converting power from a USB power source to
increase power voltage to the power supply; and a USB input connector connected to the USB
input circuit, the USB input connector configured for connecting to the USB power source and
providing power input from the USB power source through the USB input connector and the
USB input circuit to the power supply”.
10. Claims 2-10,12-23,43-59 depend directly or indirectly from claim 1 and therefore are

allowed for the same reasons.
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11. As in claim 29: a jump starter apparatus comprising among other patentable features,
“...a USB input circuit connected to the power supply, the USB input circuit configured for
converting power from a USB power source to increase power voltage to the power supply; and
a USB input connector connected to the USB input circuit, the USB input connector configured
for connecting to the USB power source and providing power input from the USB power source
through the USB input connector and the USB input circuit to the power supply”.

12.  Asin claim 30: A jump starting device comprising among other patentable features, ... a
USB input circuit connected to the power supply, the USB input circuit configured for
converting power from a USB power source to increase power voltage to the power supply; and
a USB input connector configured for connecting to the USB charger and providing charge input
from the USB power source through the USB input connector and the USB input circuit to the
power supply”.

13. Claims 31-37 depend directly or indirectly from claim 30 and therefore are allowed for
the same reasons.

14. As in claim 38: A jump starting device comprising among other patentable features, “...a
USB input circuit connected to the power supply, the USB input circuit configured for
converting power from a USB power source to increase power voltage to the power supply; and
a USB input connector connected to the USB input circuit, the USB input connector configured
for connecting to the USB power source and providing power input from the USB power source
through the USB input connector and the USB input circuit to the power supply”.

15. Claims 39 and 40-42 depend directly or indirectly from claim 38 and therefore are

allowed for the same reasons.
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16.  Asinclaim 53: A jump starting device comprising among other patentable features, «...--
a USB input circuit connecting the USB input connector to the power supply, the USB input
eharge circuit comprising a DC/DC converter, the USB input eharge circuit configured for
converting power from the USB power source to increase power voltage to the power supply,
wherein the DC-DC converter can be turned on and off by an output from the microcontroller”.
17. Claim 54 depend directly from claim 53 and therefore is allowed for the same reasons.
18. As in claim 60: A jump starter apparatus comprising among other patentable features,
“...acontrol system or circuit connected to and controlling the power switch, the control system
or circuit configured to detect whether the positive and negative polarity battery terminal
connectors have a correct polarity connection with the positive and negative polarity battery
terminals of the depleted or discharged battery and prevent an incorrect polarity connection with
the positive and negative polarity battery terminals of the depleted or discharged battery prior to
turning on the power switch or circuit; a USB input connector; and a USB input circuit
connecting the USB input connector to the power supply, the USB input circuit comprising a
DC/DC converter for up-converting the voltage from the USB input connector to the power
supply”.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

19. While US 20120187897 to Lenk et al., (Lenk) discloses a battery charger that uses
external USB/external power input connection node 502 is added to enable a USB or other type

of external power connector to be connected with the battery charger 512. However, this voltage
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being at a voltage higher than the battery voltage, thus not requiring any voltage boost, which
teaches away from the claimed invention as a boost voltage is required to charge a power supply
of a jump start apparatus from a low 5V potential standard USB chargers to an up-converted
voltage of 12.4Volts as required by the present application.

20. Therefore the claims as presently submitted are allowable over the art of record.

Citation of Prior Art

21. For a list of related prior art references not mentioned above but disclose related
apparatus or method, see Form PTO-892.
22. US 20120187897 to Lenk et al., (Lenk) discloses a battery charger that uses external
USB/external power input connection node 502 is added to enable a USB or other type of
external power connector to be connected with the battery charger.
Conclusion

23. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to M'BAYE DIAO whose telephone number is (571)272-6127. The
examiner can normally be reached M-F; 9:00AM-6:30PM.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, DREW A DUNN can be reached on 571-272-2312. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

MBAYE DIAO
Primary Examiner
Art Unit 2859

/M BAYE DIAO/
Primary Examiner, Art Unit 2859
June 26, 2022
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Proposed Amendment(s)

Applicant's representative suggested some preliminary amendment to the claims as attached in order to
expedite the application and present the claims in better form for allowance. Examiner was also give the
green light to make any examiner's amendment as necessary to obviate any subsequent objections and/
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Primary Examiner, Art Unit 2859
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he Carku E-Power 21 device in so far as it is established to have been made available to the public in the Eariler
26 Proceedings (‘Carku E-Power 21) {cited on page 2 of reference THE NOCC COMPANY v. RING AUTOMOTIVE
| IMITED, HP-2020-000022, Grounds of Invalidity)

[THE NOCO COMPANY v. SHENZHEN VALUELINK E-COMMERCES CO., L1D, Case No. 1:17-cv-02210,
Defendants’ Amended Final Invalidity and Unenforceability Contents, 9/23/2019, 5 pages.; The Powerall

27 PBJS12000RD Jump Starter (“Powerall Jump Starter”), offered For sale by Gryphon Mobile Electrenics at least as
barly as 11/5/2(113; The Lightning 12V Jump Starter (*Lightning Jump Starter), offered for sale by Pilot, Inc. at least as
Barly as 3/2014; The L3 Model Jump Starter, offered for sale by Shenzhen Tsevie Company as Early as 5/19/2019.

\ V. — ., Lase No. T:1/-cv-02209,
Defendents’ Amended Final Invalidity and Unenforceability Contents, In the US District Court of Northem Ghio,

28 Fastern District. The Powerall PBJS12000RD Jump Starter (“Powerall Jump Starter”), offered For sale by Gryphon
Mobile Electrenics at least as early 11/5/13; The Lightning 12V Jump Starter {“Lightning Jump Starter), offered for sale
by Pilot, Inc. at least as early 3/14; The L3 Model Jump Starter, offered for sale by Shenzhen Tsevie Co as Early

Notification of Material filed under Section 27, Australian Government IP Australia, November 8, 2016 (3 pages);

29 Declaration of Sheridan Lee (8 pages); Annexure SL-1 (8 pages); Annexure SL-2 {10 pages); Annexure SL-3 (9
bages); Annexure SL-4 (18 pages); Annexure SL-3, JP 3185027 (14 pages); Annexure SL-6 of English Translation of
P 3185027 (17 pages) and US 2004/0130298 (14 pages).

IThis Portable USB Charger Battery Pack Can Also Jump Start Your Car (viewed on Intemet on October 27, 2020]
30 KURL: https:/iwww_howto geek.com/179499/this-portable-usb-charger-battery-pack-can-also-jump-start-your-car/>,
bublished on January 13, 2014.

Clore Automotive, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF

31 CLORE AUTOMOTIVE, LLC TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 150-151.
32 Peltran USA, LLC, U.S. Intermnational Trade Commission, Investigation No. 337-TA-1256 DELTRAN USA, LLC'S
RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 196-219.
Bchumaker Electric Corporation and Schumacher Power Technology (Binhai) Co. Ltd., U.S. International Trade
33 Commission, Investigation No. 337-TA-1256, RESPONSE OF SCHUMACHER ELECTRIC CORPORATON AND

BCHUMACHER POWER TECHNOLOGY (BINHAI) CO. LTD., TO THE COMPLAINT OF THE NOCO COMPANY
UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND NOTICE OF INVESTIGATION, pages 180-184.
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KP 25517268A 1, NOCO Product Brochure, Jump Starter, Lithium GB70 2000A 12V.

KP 25517270A 1, NOCO Product Brochure, Jump Starter, Lithium GB40 1000A 12V.

|l JSB Battery Charging Specification Version 1.2 (EX1009)

(GROUNDS OF INVALIDITY: Annex A to the Grounds of Invalidity; PROJECTA product manual for 2200A
HTUMPSTARTER, P/No.s HP 2012, HP 2200.; Carku E-Power 21 device.

[SROUNDS OF INVALIDITY: Prior use of the Carku E-Power 21 device ("Carku E-Power 217).; User manual for Carku
E-Power 21 (Ann 1).; Specification sheet for Carku E-Power 21 (Ann 2).; Claimant's E-catalogue dated 22 April 2014,
which included Carku E-Power 21 {Ann 3).; Photograph of claimants’ booth at 115th 2014 Canton Fair (Ann 4).;
Photographs and quotation sheet revd by Edelbert Lenz GmbH & Co. KG {Ann 3).; User manuals and specification
Eheets rcvd by Kaz Corp. of Japan (Ann 6).; E-Catalogue rcvd by email by Krautli (Schweiz) AG {(Ann 7).

DEFENDANT DELTONA TRANSFORMER CORPORATION'S INVALIDITY CONTENTIONS: USB Implementers
Forum, Inc, Battery Charging Specification, Rev 1.1, 4/15/2009.; MICRO-START/PPS, offered for sale as late as

7/29/2013, by Antigravity Batteries.; E-Power, offered for sale as late as 04/15/2013 by Carku.; Battery Tender Power
Pack, offered for sale prior to 07/03/2014 by Carku/Deltran USA LLC.; PowerAll, offered for sale as late as 03/26/2014
by Gryphon Mobile Electronics LLC.; Electromate 400, offered for sale as late as 2013 by Black & Decker.
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L26 186 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(detect$3 sens$3) EPO) 03:49 PM

L27 3 L24 and L25 and L26  |(US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:49 PM

L28 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:50 PM

L29 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 03:50 PM
(internal adj PS)

L30 48 L28 and L29 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:50 PM
L31 0 L23 L24 L2526 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:50 PM
L32 0 L23 L24 L25 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:50 PM
L33 0 L23 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L34 0 L23 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L35 1 L26 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L36 8 L24 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
NOCO Exhibit 2005
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EPO) 03:51 PM
L37 12 L27 L35 L36 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:52 PM
L38 195 320/105.ccls. and (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 03:52 PM
L39 1845 320/110-112.ccls. and | (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 03:52 PM
L40 1 (L38 L39) and (L37 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
L30) EPO) 03:52 PM
L41 8 (L36) and (L37) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L42 8 (L36) and (L37) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L43 8 (L36) and (L30) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L44 8 L42 L43 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L45 0 L23 and L30 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:03 PM
L46 0 L23 and L29 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L47 0 L23 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L48 1 L30 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L49 150 (US-5793185-$ or US- |(USPAT) OR ON ON 2014/10/23
5752754-% or US- 05:39 PM
4562893-% or US-
4793175-% or US-
4972135-% or US-
5886501-$ or US-
5936317-$ or US-
4521204-% or US-
4540376-% or US-
4554221-$ or US-
4565538-% or US-
4573943-% or US-
4759728-% or US-
4798975-% or US-
4878877-% or US-
4889516-$ or US-
4969834-% or US-
5179494-3% or US-
5219034-% or US-
5281792-$ or US-
5354215-$ or US-
5367250-% or US-
5479160-$ or US-
5515939-% or US-
5635804-% or US-
5635818-$).did. or (US-
5687573-% or US-
5754031-$ or US-
5780953-§ or US- MOCO Exhibit 2
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5796255-$ or US-
6036574-$ or US-
6111393-$ or US-
6130519-$ or US-
6232728-$ or US-
3590357-$ or US-
3585358-$ or US-
3654538-$ or US-
3648146-$ or US-
3783846-$ or US-
4246559-$ or US-
4251847-$ or US-
4272142-$ or US-
4274690-$ or US-
4305004-$ or US-
4309675-$ or US-
4321542-$ or US-
4323830-$ or US-
4327420-$ or US-
4327519-$ or US-
4346335-$ or US-
4346893-$ or US-
4349774-$ or US-
4359893-$).did. or (US-
4366430-$ or US-
4379989-$ or US-
4380718-$ or US-
4383213-$ or US-
4388618-$ or US-
4420212-$ or US-
4435660-$ or US-
4449089-$ or US-
4459536-$ or US-
4461958-$ or US-
4463402-$ or US-
4479083-$ or US-
4482830-$ or US-
4488147-$ or US-
4491110-$ or US-
4497306-$ or US-
4503378-$ or US-
4508516-$ or US-
4511831-$ or US-
4511825-$ or US-
4516648-$ or US-
4537174-$ or US-
4550280-$ or US-
4575670-$ or US-
4584513-$ or US-
4615958-$ or US-
4616166-$).did. or (US-
4631455-$ or US-
4760000-$ or US-
4764852-$ or US-
4769586-$ or US-
4799135-$ or US-
4820966-$ or US-
4829223-$ or US-
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4831321-$ or US-
4840583-$ or US-
4859987-$ or US-
4868409-$ or US-
4871957-$ or US-
4871959-$ or US-
4884464-$ or US-
4885524-$ or US-
4892204-$ or US-
4913981-$ or US-
4923415-$ or US-
4924176-$ or US-
4975089-$ or US-
5012689-$ or US-
RE34159-$ or US-
5241242-$ or US-
5245258-$ or US-
H001236-$ or US-
5253138-$ or US-
5277285-$).did. or (US-
5287085-$ or US-
5306990-$ or US-
5343128-$ or US-
5343135-$ or US-
5357186-$ or US-
5430334-$ or US-
5498933-$ or US-
5502368-$ or US-
5522582-$ or US-
5546264-$ or US-
5548462-$ or US-
5555864-$ or US-
5560442-$ or US-
5565760-$ or US-
5571999-$ or US-
5593797-$ or US-
5604653-$ or US-
5626504-$ or US-
5631544-$ or US-
5635817-$ or US-
5650242-$ or US-
5652471-$ or US-
5656922-$ or US-
5691892-$ or US-
5693995-$ or US-
5701038-$ or US-
5710471-$).did. or (US-
5712549-$ or US-
5712568-$ or US-
5731669-$ or US-
5747909-$ or US-
5753989-$ or US-
5767660-$ or US-
5772468-$ or US-
5777455-$ or US-
5790037-$ or US-
5795182-$ or US-

5820407-$ or US- S

06/23/2022 06:20:35 PM Page 5 ¢f(89v. NOCO
Workspace: 16450422 MD IPR2024-00671
Page 2124




5847911-$ or US-
5868076-% or US-
5892342-% or US-
5913911-$ or US-
5921809-3).did.
L50 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 05:41 PM

L51 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 05:41 PM
(internal adj PS)

L52 48 L50 and L51 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 05:41 PM

L53 1 L52 and L49 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 05:41 PM

L54 84 (jJump adj (start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
cable)) with (alligator$2 |EPO) 11:17 PM
clamp$2)

L55 0 L54 with ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj plug) EPO) 11:21 PM

L56 0 L54 and ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj plug) EPO) 11:21 PM

L57 0 L54 and ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj (plug EPO) 11:23 PM
connect$3 socket$2))

L58 83 L54 and (plug (US-PGPUB; USPAT; |OR ON ON 2014/10/23
connect$3 socket$2) EPO) 11:28 PM

L59 36 L54 and (plug) (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:28 PM

L60 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L61 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 11:29 PM
(internal adj PS)

L62 48 L60 and L61 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L63 0 L59 and L62 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L64 225 (reverse reversed) adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
polarity adj (sens$3 EPO) 11:19 PM
detect$3)

L65 0 (vehicle automobile car |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
locomotive motorbike EPO) 11:21 PM
motorcycle) adj battery
adj (presence
connection) adj (sens$3
detect$3)

L66 95 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2014/10/24
connection) adj (sens$3 |[EPO) 11:21 PM
detect$3)

L6e7 2960317  |(microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/10/24
microcomputer EPO) 11:22 PM
microprocessor 066-Extibiatos
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processor controller)

L68 0 L64 and L66 and L67 |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L69 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L70 0 L64 and L66 and L69 |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L71 0 L64 and L66 (US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:23 PM

L72 10 (US-20130314041-$ or [(US-PGPUB; USPAT) |OR ON ON 2014/10/24
US-20120091944-$ or 11:49 PM
US-20070285049-$ or
US-20050252573-$ or
US-20050040788-
$).did. or (US-6130519-
$ or US-8172603-$ or
US-6262559-$ or US-

5083076-% or US-
4885524-%).did.

L73 22 ("5635817"|"8493021"|" |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
7872361"|"2004013029 |EPO) 11:50 PM
8"["20100301800"|"592
1809"["6140796"|"6632
103"|"7301303"|"57931
85"|"6262492"|"563581
8"["8376775"|"2014015
9509"|"5111130"|"5189
359"|"6756764"|"57951
82"|"6212054"|"819902
4"|"20020041174""201
30154543").PN.

L74 0 L72 and L73 (US-PGPUB; USPAT; |OR ON ON 2014/10/24

EPO) 11:50 PM

L75 4 ("20050110467"'63625 | (US-PGPUB; USPAT; |OR ON ON 2014/1112
99"|"6803743"|"714858 |EPO) 05:.02 PM
0").PN.

L76 2 WO-2013137873-$.did. |(US-PGPUB; USPAT; |OR ON ON 2014/12/03

USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L77 134 advantages near4 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(lithium-ion) adj EPO) 01:03 PM
batter$3

L78 196 320/105.ccls. and (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(@ad<="20140703") EPO) 01:04 PM

L79 0 L77 and L78 (US-PGPUB; USPAT; |OR ON ON 2014/12/03

EPO) 01:04 PM

L80 3573 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/12/03

EPO) 01:04 PM

L81 25112 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(supply source)) EPO) 01:04 PM
(internal adj PS)

L82 167713 output adj port (US-PGPUB; USPAT; |OR ON ON 2014/12/03

AP A
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EPO) 01:04 PM
L83 2991441 (microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/12/03
microcomputer EPO) 01:04 PM
microprocessor
processor controller)
L84 15 L80and L81 and L82 |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
and L83 EPO) 01:04 PM
L85 0 L77 and L84 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:04 PM
L86 188 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(detect$3 sens$3) EPO) 01:05 PM
L87 0 L77 and L86 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L88 224 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2014/12/03
combination assembly) |EPO) 01:05 PM
adj jumper) and ((plug
connector))
L89 0 L77 and L88 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L90 25112 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(supply source)) EPO) 01:05 PM
(internal adj PS)
L91 0 L77 and L90 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L92 1687265 |(isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/12/03
presence) adj sens$3) |EPO) 01:06 PM
L93 53 L77 and L92 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:06 PM
L94 0 L93 and L90 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:07 PM
L95 84 (jJump adj (start$3 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
cable)) with (alligator$2 |EPO) 01:07 PM
clamp$2)
L96 0 L93 and L95 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:07 PM
L97 150 (US-5793185-% or US- [(USPAT) OR ON ON 2014/12/03
5752754-% or US- 01:08 PM
4562893-% or US-
4793175-% or US-
4972135-% or US-
5886501-$ or US-
5936317-% or US-
4521204-% or US-
4540376-% or US-
4554221-% or US-
4565538-% or US-
4573943-% or US-
4759728-% or US-
4798975-% or US-
4878877-% or US-
4889516-% or US-
4969834-% or US-
5179494-$ or US- O66-Extibitah0s
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5219034-$ or US-
5281792-$ or US-
5354215-$ or US-
5367250-$ or US-
5479160-$ or US-
5515939-$ or US-
5635804-$ or US-
5635818-$).did. or (US-
5687573-$ or US-
5754031-$ or US-
5780953-$ or US-
5796255-$ or US-
6036574-$ or US-
6111393-$ or US-
6130519-$ or US-
6232728-$ or US-
3590357-$ or US-
3585358-$ or US-
3654538-$ or US-
3648146-$ or US-
3783846-$ or US-
4246559-$ or US-
4251847-$ or US-
4272142-$ or US-
4274690-$ or US-
4305004-$ or US-
4309675-$ or US-
4321542-$ or US-
4323830-$ or US-
4327420-$ or US-
4327519-$ or US-
4346335-$ or US-
4346893-$ or US-
4349774-$ or US-
4359893-$).did. or (US-
4366430-$ or US-
4379989-$ or US-
4380718-$ or US-
4383213-$ or US-
4388618-$ or US-
4420212-$ or US-
4435660-$ or US-
4449089-$ or US-
4459536-$ or US-
4461958-$ or US-
4463402-$ or US-
4479083-$ or US-
4482830-$ or US-
4488147-$ or US-
4491110-$ or US-
4497306-$ or US-
4503378-$ or US-
4508516-$ or US-
4511831-$ or US-
4511825-$ or US-
4516648-$ or US-
4537174-$ or US-
4550280-$ or US-
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4575670-$ or US-
4584513-$ or US-
4615958-$ or US-
4616166-$).did. or (US-
4631455-$ or US-
4760000-$ or US-
4764852-$ or US-
4769586-$ or US-
4799135-$ or US-
4820966-$ or US-
4829223-$ or US-
4831321-$ or US-
4840583-$ or US-
4859987-$ or US-
4868409-$ or US-
4871957-$ or US-
4871959-$ or US-
4884464-$ or US-
4885524-$ or US-
4892204-$ or US-
4913981-$ or US-
4923415-$ or US-
4924176-$ or US-
4975089-$ or US-
5012689-$ or US-
RE34159-$ or US-
5241242-$ or US-
5245258-$ or US-
H001236-$ or US-
5253138-$ or US-
5277285-$).did. or (US-
5287085-$ or US-
5306990-$ or US-
5343128-$ or US-
5343135-$ or US-
5357186-$ or US-
5430334-$ or US-
5498933-$ or US-
5502368-$ or US-
5522582-$ or US-
5546264-$ or US-
5548462-$ or US-
5555864-$ or US-
5560442-$ or US-
5565760-$ or US-
5571999-$ or US-
5593797-$ or US-
5604653-$ or US-
5626504-$ or US-
5631544-$ or US-
5635817-$ or US-
5650242-$ or US-
5652471-$ or US-
5656922-$ or US-
5691892-$ or US-
5693995-$ or US-
5701038-$ or US-
5710471-$).did. or (US-
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5712549-$ or US-
5712568-% or US-
5731669-$ or US-
5747909-% or US-
5753989-$ or US-
5767660-$ or US-
5772468-% or US-
5777455-% or US-
5790037-% or US-
5795182-% or US-
5820407-% or US-
5847911-$ or US-
5868076-% or US-
5892342-% or US-
5913911-$ or US-
5921809-3).did.
L98 0 L93 and L97 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:08 PM
L99 1856 320/110-112.ccls. and | (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(@ad<="20140703") EPO) 01:08 PM
L100 0 L93 and L99 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:08 PM
L101 1 "20130241488" (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:39 PM
L102 1 "20050110467" (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 11:35 AM
L103 3824 (H02J7/0034 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
H02J7/0054 Y02E60/12 |EPO) 02:06 PM
H02J7/0042,
H02J2001/006).cpc.
L104 3612 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:07 PM
L105 25490 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2015/01/29
(supply source)) EPO) 02:07 PM
(internal adj PS)
L106 169705 output adj port (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:07 PM
L107 17 L104 and L105 and (US-PGPUB; USPAT; |OR ON ON 2015/01/29
L106 EPO) 02:07 PM
L108 4 L103 and L105 and (US-PGPUB; USPAT; |OR ON ON 2015/01/29
L106 EPO) 02:08 PM
L110 1 "6130519".pn. (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:32 PM
L121 3824 (H02J7/0034 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
H02J7/0054 Y02E60/12 |EPO) 10:34 PM
H02J7/0042,
H02J2001/006).cpc.
L122 25490 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2015/01/29
(supply source)) EPO) 10:34 PM
(internal adj PS)
L123 169705 output adj port (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 10:34 PM
NOCO Exhibit 2005
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L124 4

L125 4

L126 1

L127 2

L128 2

L129 1

L130 154

L121 and L122 and
L123

L124 and
(@ad<="20140703")

"9007015".PN.
"9506446".PN.
"20040130298"
"20050110467"

("5793185" "5752754"
"4562893" "4793175"
"4972135" "5886501"
"5936317" "4521204"
"4540376" "4554221"
"4565538" "4573943"
"4759728" "4798975"
"4878877" "4889516"
"4969834" "5179494"
"5219034" "5281792"
"5354215" "5367250"
"5479160" "5515939"
"5635804" "5635818"
"5687573" "5754031"
"5780953" "5796255"
"6036574" "6111393"
"6130519" "6232728"
"3590357" "3585358"
"3654538" "3648146"
"3783846" "4246559"
"4251847" "4272142"
"4274690" "4305004"
"4309675" "4321542"
"4323830" "4327420"
"4327519" "4346335"
"4346893" "4349774"
"4359893" "4366430"
"4379989" "4380718"
"4383213" "4388618"
"4420212" "4435660"
"4449089" "4459536"
"4461958" "4463402"
"4479083" "4482830"
"4488147" "4491110"
"4497306" "4503378"
"4508516" "4511831"
"4511825" "4516648"
"4537174" "4550280"
"4575670" "4584513"
"4615958" "4616166"
"4631455" "4760000"
"4764852" "4769586"
"4799135" "4820966"
"4829223" "4831321"

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2015/01/29
10:34 PM

2015/01/29
10:34 PM

2018/04/23
12:22 PM

2018/04/23
08:53 PM

2018/04/23
09:12 PM

2018/04/24
03:49 PM

2018/04/24
06:18 PM
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"4840583" "4859987"
"4868409" "4871957"
"4871959" "4884464"
"4885524" "4892204"
"4913981" "4923415"
"4924176" "4975089"
"5012689" RE34159
"5241242" "5245258"
H001236 "5253138"
"6277285" "5287085"
"5306990" "5343128"
"5343135" "5357186"
"5430334" "5498933"
"5502368" "5522582"
"5546264" "5548462"
"5555864" "5560442"
"5565760" "5571999"
"5593797" "5604653"
"5626504" "5631544"
"5635817" "5650242"
"5652471" "5656922"
"5691892" "5693995"
"5701038" "5710471"
"5712549" "5712568"
"5731669" "5747909"
"5753989" "5767660"
"8772468" "5777455"
"5790037" "5795182"
"5820407" "5847911"
"5868076" "5892342"
"5913911" "5921809"

).pn.

L131 4480 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L132 35042 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2018/04/24
(supply source)) EPO) 06:18 PM
(internal adj PS)
L133 62 L131 and L132 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L134 1 L130 AND L133 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L135 73 ((batter$3 adj (US-PGPUB; USPAT; |OR ON ON 2019/01/05
presence)) adj (sens$3 |EPO) 07:16 PM
detect$4)
L136 259 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(detect$3 sens$3) EPO) 07:16 PM
L137 0 L135 and L136 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 07:16 PM
L138 35 (positive negative) near |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
vehicle near connect$2 [EPO) 07:18 PM
L139 73 ((batter$3 adj (US-PGPUB; USPAT; |OR ON ON 2019/01/05
presence)) adj (sens$3 |EPO) 09:13 PM
detect$4)
L140 35 (positive negative) near |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
vehicle near connect$2 [EPO) mg%ﬂ%ﬁMtz 05
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L141 0 L139 and L140 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:13 PM
L142 302 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2019/01/05
combination assembly) |EPO) 09:24 PM
adj jumper) and ((plug
connector))
L143 0 L139 and L142 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:24 PM
L144 37280 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(supply source)) EPO) 09:25 PM
(internal adj PS)
L145 7 L139 and L144 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:25 PM
L146 4703 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L147 37280 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(supply source)) EPO) 09:26 PM
(internal adj PS)
L148 67 L146 and L147 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L149 0 L145 and L148 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L150 130 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2019/01/05
connection) adj (sens$3 |[EPO) 09:29 PM
detect$3)
L151 7 L145 and L150 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:29 PM
L152 2 "20040130298" (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 11:34 PM
L153 14677 (B60L53/14 or (US-PGPUB; USPAT; |OR ON ON 2019/07/25
H02J7/0047 or EPO) 02:58 PM
H02J7/0054 or
H02J7/0029 or
H02J7/0034 or
H02J2007/0062 or
H02J2007/005 or
H02J2001/006).cpc.
L157 1 "9007015".PN. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) 11:00 AM
L158 1 "9770992".PN. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) 12:07 PM
L159 150 (US-60140186-% or US- [(USPAT) OR ON ON 2019/10/07
6157148-% or US- 01:22 PM
5819695-$ or US-
6057055-% or US-
6168470-$ or US-
6184794-% or US-
6240637-% or US-
4403274-% or US-
4413234-% or US-
4546265-$ or US-
5193212-$ or US-
5194799-$ or US- O66-Extibitah0s
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5245304-$ or US-
5309031-$ or US-
5685630-$ or US-
5778026-$ or US-
5789099-$ or US-
5811913-$ or US-
5850134-$ or US-
4270834-$ or US-
4270827-$ or US-
4274043-$ or US-
4303962-$ or US-
4305550-$ or US-
4314193-$ or US-
4320333-$).did. or (US-
4354725-$ or US-
4374347-$ or US-
4373763-$ or US-
4373762-$ or US-
4377317-$ or US-
4384240-$ or US-
4409538-$ or US-
4467263-$ or US-
4470654-$ or US-
4496204-$ or US-
4516066-$ or US-
4527223-$ or US-
4552542-$ or US-
4555656-$ or US-
4567476-$ or US-
4785229-$ or US-
4794315-$ or US-
4808495-$ or US-
4811176-$ or US-
4816972-$ or US-
4924358-$ or US-
4928094-$ or US-
4929522-$ or US-
4959640-$ or US-
5192904-$ or US-
5193198-$ or US-
5204611-$).did. or (US-
5206636-$ or US-
5225760-$ or US-
5237257-$ or US-
5245269-$ or US-
5260636-$ or US-
5267800-$ or US-
5287298-$ or US-
5291388-$ or US-
5304434-$ or US-
5406272-$ or US-
5426358-$ or US-
5472802-$ or US-
5506488-$ or US-
5528901-$ or US-
5536977-$ or US-
5539610-$ or US-
5587916-$ or US-
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5608303-$ or US-
5614807-$ or US-
5643693-$ or US-
5660946-$ or US-
5662504-$ or US-
5672952-$ or US-
5682050-$ or US-
5689209-$ or US-
5723973-$ or US-
5747891-$).did. or (US-
5796181-$ or US-
5833499-$ or US-
5876423-$ or US-
5886501-$ or US-
5908714-$ or US-
5915224-$ or US-
5916709-$ or US-
5929604-$ or US-
5936317-$ or US-
5940520-$ or US-
5978491-$ or US-
6046445-$ or US-
6078214-$ or US-
6087740-$ or US-
6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
4247813-$ or US-
4247753-$ or US-
4258292-$ or US-
4259631-$ or US-
4262278-$ or US-
4271092-$ or US-
4275385-$).did. or (US-
4276236-$ or US-
4281368-$ or US-
4290060-$ or US-
4292840-$ or US-
4307437-$ or US-
4306374-$ or US-
4314194-$ or US-
4316097-$ or US-
4321523-$ or US-
4321646-$ or US-
4322484-$ or US-
4323837-$ or US-
4326161-$ or US-
4330686-$ or US-
4332003-$ or US-
4335375-$ or US-
4335481-$ or US-
4339677-$ or US-
4345154-$ or US-
4355263-$ or US-
4355422-$ or US-

IRETRETISY

06/23/2022 06:20:35 PM

Workspace: 16450422

T ICCC EAII;L};I. LU05
Page 16/AdP@%. NOCO
MD IPR2024-00671
Page 2135



L160 150

4356442-$ or US-
4360789-$ or US-
4361730-$ or US-
4368507-$ or US-
4382221-$ or US-
4392185-$).did. or (US-
4395774-$ or US-
4399201-$ or US-
4401856-$ or US-
4410835-$ or US-
4414298-$ or US-
4413364-$ or US-
4415272-$ or US-
4415843-$ or US-
4417240-$ or US-
4416550-$ or US-
4424854-$ or US-
4430396-$ or US-
4432938-$ or US-
4435742-$ or US-
4435486-$ or US-
4445358-$).did.

(US-6014016-$ or US-
6157148-$ or US-
5819695-$ or US-
6057055-$ or US-
6168470-$ or US-
6184794-$ or US-
6240637-$ or US-
4403274-$ or US-
4413234-$ or US-
4546265-$ or US-
5193212-$ or US-
5194799-$ or US-
5245304-$ or US-
5309031-$ or US-
5685630-$ or US-
5778026-$ or US-
5789099-$ or US-
5811913-$ or US-
5850134-$ or US-
4270834-$ or US-
4270827-$ or US-
4274043-$ or US-
4303962-$ or US-
4305550-$ or US-
4314193-$ or US-
4320333-$).did. or (US-
4354725-$ or US-
4374347-$ or US-
4373763-$ or US-
4373762-$ or US-
4377317-$ or US-
4384240-$ or US-
4409538-$ or US-
4467263-$ or US-
4470654-$ or US-
4496204-$ or US-

(USPAT)

OR

ON

ON

2019/10/07
01:22 PM

MOCO Exhibit 2005
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4516066-$ or US-
4527223-$ or US-
4552542-$ or US-
4555656-$ or US-
4567476-$ or US-
4785229-$ or US-
4794315-$ or US-
4808495-$ or US-
4811176-$ or US-
4816972-$ or US-
4924358-$ or US-
4928094-$ or US-
4929522-$ or US-
4959640-$ or US-
5192904-$ or US-
5193198-$ or US-
5204611-$).did. or (US-
5206636-$ or US-
5225760-$ or US-
5237257-$ or US-
5245269-$ or US-
5260636-$ or US-
5267800-$ or US-
5287298-$ or US-
5291388-$ or US-
5304434-$ or US-
5406272-$ or US-
5426358-$ or US-
5472802-$ or US-
5506488-$ or US-
5528901-$ or US-
5536977-$ or US-
5539610-$ or US-
5587916-$ or US-
5608303-$ or US-
5614807-$ or US-
5643693-$ or US-
5660946-$ or US-
5662504-$ or US-
5672952-$ or US-
5682050-$ or US-
5689209-$ or US-
5723973-$ or US-
5747891-$).did. or (US-
5796181-$ or US-
5833499-$ or US-
5876423-$ or US-
5886501-$ or US-
5908714-$ or US-
5915224-$ or US-
5916709-$ or US-
5929604-$ or US-
5936317-$ or US-
5940520-$ or US-
5978491-$ or US-
6046445-$ or US-
6078214-$ or US-
6087740-$ or US-

IRETRETISY
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6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
4247813-$ or US-
4247753-$ or US-
4258292-$ or US-
4259631-$ or US-
4262278-$ or US-
4271092-$ or US-
4275385-$).did. or (US-
4276236-$ or US-
4281368-$ or US-
4290060-$ or US-
4292840-$ or US-
4307437-$ or US-
4306374-$ or US-
4314194-$ or US-
4316097-$ or US-
4321523-$ or US-
4321646-$ or US-
4322484-$ or US-
4323837-$ or US-
4326161-$ or US-
4330686-$ or US-
4332003-$ or US-
4335375-$ or US-
4335481-$ or US-
4339677-$ or US-
4345154-$ or US-
4355263-$ or US-
4355422-$ or US-
4356442-$ or US-
4360789-$ or US-
4361730-$ or US-
4368507-$ or US-
4382221-$ or US-
4392185-$).did. or (US-
4395774-$ or US-
4399201-$ or US-
4401856-$ or US-
4410835-$ or US-
4414298-$ or US-
4413364-$ or US-
4415272-$ or US-
4415843-$ or US-
4417240-$ or US-
4416550-$ or US-
4424854-$ or US-
4430396-$ or US-
4432938-$ or US-
4435742-$ or US-
4435486-$ or US-
4445358-$).did.

L161 4959 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) NBESE M 2905
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L162 39692 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
(supply source)) EPO) 01:28 PM
(internal adj PS)

L163 70 L161 and L162 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:28 PM

L164 13669 320/105.ccls. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
(H02J7/0054 or EPO) 01:31 PM
H02J7/0034 or
H02J7/0029 or
H02J7/0047 or
H02J2001/006 or
H02J2007/005 or
H02J2007/0062 or
H02J7/0063 or
H02J1/06 or
H02J2007/004 or
H02J2007/0037).cpc.

L165 331 (reverse reversed) adj |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
polarity adj (sens$3 EPO) 01:32 PM
detect$3)

L166 135 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2019/10/07
connection) adj (sens$3 |[EPO) 01:32 PM
detect$3)

L167 0 L165 and L166 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:32 PM

L168 0 L163 and (L165L166) |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
and L160 EPO) 01:34 PM

L169 10 L163 and (L165L166) |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
and L164 EPO) 01:34 PM

L170 4639064 |(microcontroller (US-PGPUB; USPAT; |OR ON ON 2019/10/07
microcomputer EPO) 01:35 PM
microprocessor
processor controller)

L171 10 L169 and L170 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:35 PM

L172 38 ((("THE") near3 (USPAT) OR ON ON 2019/10/07
("NOCOQO") near3 01:48 PM
("COMPANY"))).AS AA
NM.

L173 87 ((("NOOK") near3 (US-PGPUB; USPAT; |OR ON ON 2019/10/07
("Jonathan™)) OR USOCR; EPO; JPO; 01:48 PM
(("NOOK™) near3 DERWENT)

("William™)) OR
(("STANFIELD") near3
("James")) OR
(("UNDERHILL") near3
("Derek™))).INV.

L174 64 ("20020041174"|"20040 | (US-PGPUB; USPAT) |OR ON ON 2020/03/02
066168"["20040130298 07:34 PM
"|"20050040788"|"2005
0110467"|"2005025257
3"["20070285049"|"201
00301800"|"201100687
34"|"20120091944"|"20 O66-Extibitah0s
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130154543"|"20130314
041"|"20140159509"|"2
0150306964"|"2016000
1666"|"3933140""4041
445"|"4885524"|"49106
28"|"4931731"|"508307
6""5111130"|"5189359"
|"5486434"|"5635817"|"
5635818"|"5793185"|"5
795182"|"5921809"|"59
65998"|"6054779""613
0519"|"6140796"|"6147
471"]"6212054"|"62624
92"|"6262559""636259
9"|"6386907"|"6426606"
|"6632103"|"6648701"|"
6756764""6803743"|"6
822425"|"7148580"|"73
01303"|"7749031"|"787
2361"|"8076900"|"8172
603"|"8199024"|"83767
75"|"8493021""950644
6""9770992"|"D625265
"|"D649116"|"D689020"|
"D726109"|"D726114"|"
D726121"|"D735665"|"
D746774").PN.

L175 474 reverse near (polarity | (US-PGPUB; USPAT; |OR ON ON 2020/03/02
voltage) near detect$3 [EPO) 08:29 PM
L176 20 battery near isolat$3 (US-PGPUB; USPAT; |OR ON ON 2020/03/02
near (sensor detector) |EPO) 08:29 PM
L177 0 L175 and L176 (US-PGPUB; USPAT; |OR ON ON 2020/03/02
EPO) 08:31 PM
L178 8 (L175L176) and L174 | (US-PGPUB; USPAT; |OR ON ON 2020/03/02
EPO) 08:32 PM
L179 2 ("20180345803").PN. (US-PGPUB; USPAT; |OR ON ON 2020/03/03
USOCR; DERWENT) 02:58 PM
L180 13 ("10328808"|"10604024 | (US-PGPUB; USPAT) |OR ON ON 2020/07/13
"|"20050110467"|"2007 10:55 PM
0278990"|"2018011149
1"|"20180215274"|"201
80269703"|"201803428
91"|"20180345803"|"20
190308518"["'5953681"|
"9007015"|"9770992").P
N.
L181 1 "9007015".PN. (US-PGPUB; USPAT) |OR ON ON 2020/07/14
01:25 PM
L182 3 "20130154543" (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 01:04 PM
L183 3 "9954391".pn. (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:39 PM
L184 240 output near port same |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:42 PM
NOCO Exhibit 2005
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L185 5219 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 02:43 PM
L186 0 L184 and L185 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:43 PM
L187 42234 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(supply source)) EPO) 02:44 PM
(internal adj PS)
L188 248140 output adj port (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 02:44 PM
L189 2441926 [(isolat$3 (batter$3 adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence) adj sens$3) |EPO) 02:44 PM
L190 10187 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence)) adj sens$3 |EPO) 02:44 PM
L191 11 L187 and L188 and (US-PGPUB; USPAT; |OR ON ON 2020/07/16
L189 and L190 and EPO) 02:44 PM
L185
L192 240 (output near port) same |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:45 PM
L193 1949 (output near port) and | (US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:45 PM
L194 0 L191 and (L192 L193) |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:45 PM
L195 5219 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:00 PM
L196 42234 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(supply source)) EPO) 04:00 PM
(internal adj PS)
L197 248140 output adj port (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:00 PM
L198 2441926 [(isolat$3 (batter$3 adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence) adj sens$3) |EPO) 04:00 PM
L199 10187 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence)) adj sens$3 |EPO) 04:00 PM
L200 11 L196 and L197 and (US-PGPUB; USPAT; |OR ON ON 2020/07/16
L198 and L199 and EPO) 04:00 PM
L195
L201 2 "20040130298" (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:35 PM
L202 2 ("20180264959").PN. (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 11:46 PM
L203 1 "20090174362" (US-PGPUB; USPAT; |OR ON ON 2020/08/07
EPO) 07:14 PM
L204 25362 (B60L53/14 or (US-PGPUB; USPAT; |OR ON ON 2020/08/07
H02J7/342 or EPO) 08:21 PM
H02J7/0047 or
H02J7/0034 or
H02J7/0029 or
H02J1/122 or H02J7/00
or H02J7/0048 or
H02J2310/46).cpc.
320/105.ccls.
NOCO Exhibit 2005
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L205 5229

L206 42408

L207 249036

L208 2450598

L209 10231

L210 205

L211 11

L212 149

jump adj start$3

(internal adj power adj
(supply source))
(internal adj PS)

output adj port

(isolat$3 (batter$3 adj
presence) adj sens$3)

(isolat$3 (batter$3 adj
presence)) adj sens$3

reverse adj polarity adj
(detect$3 sens$3)

L204 and L205 and
L206 and L207 and
(L208 L209) and L210

(US-6014030-$ or US-
4306374-$ or US-
4559478-$ or US-
4771451-$ or US-
5378549-$ or US-
5745587-$ or US-
6229381-$ or US-
6232752-$ or US-
4297531-$ or US-
4356442-$ or US-
4370526-$ or US-
4386818-$ or US-
4426678-$ or US-
4459536-$ or US-
4855662-$ or US-
4872199-$ or US-
4927722-$ or US-
4935959-$ or US-
4994727-$ or US-
5349285-$ or US-
5367250-$ or US-
5371455-$ or US-
5376476-$ or US-
5408223-$ or US-
5410237-$ or US-
5425004-$).did. or (US-
5560442-$ or US-
5571999-$ or US-
5739711-$ or US-
6016044-$ or US-
6042961-$ or US-
6147471-$ or US-
6211642-$ or US-
3783846-$ or US-
4253056-$ or US-
4262353-$ or US-
4272142-$ or US-
4291106-$ or US-
4301407-$ or US-
4314009-$ or US-

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(USPAT)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:24 PM

MOCO Exhibit 2005
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4315973-$ or US-
4321542-$ or US-
4322143-$ or US-
4333721-$ or US-
4343982-$ or US-
4346893-$ or US-
4349774-$ or US-
4361795-$ or US-
4379267-$ or US-
4380718-$ or US-
4397184-$ or US-
4399499-$ or US-
4399818-$).did. or (US-
4409304-$ or US-
4413248-$ or US-
4413220-$ or US-
4424264-$ or US-
4424812-$ or US-
4431868-$ or US-
4463402-$ or US-
4473756-$ or US-
4474537-$ or US-
4479083-$ or US-
4480018-$ or US-
4484145-$ or US-
4485271-$ or US-
4488147-$ or US-
4488110-$ or US-
4489341-$ or US-
4502211-$ or US-
4504556-$ or US-
4507856-$ or US-
4525438-$ or US-
4527111-$ or US-
4528255-$ or US-
4528424-$ or US-
4537174-$ or US-
4550280-$ or US-
4551670-$ or US-
4562128-$).did. or (US-
4564728-$ or US-
4579790-$ or US-
4581549-$ or US-
4588860-$ or US-
4592087-$ or US-
4592360-$ or US-
4602850-$ or US-
4625174-$ or US-
4631455-$ or US-
4757250-$ or US-
4770613-$ or US-
4774952-$ or US-
4774993-$ or US-
4782242-$ or US-
4798975-$ or US-
4803472-$ or US-
4809322-$ or US-
4818340-$ or US-
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4819116-$ or US-
4841203-$ or US-
4871959-$ or US-
4892204-$ or US-
4903318-$ or US-
4907261-$ or US-
4923415-$ or US-
4974588-$ or US-
4990836-$).did. or (US-
4998141-$ or US-
5006427-$ or US-
5007436-$ or US-
5010307-$ or US-
5020517-$ or US-
5023493-$ or US-
5189359-$ or US-
5191507-$ or US-
5193107-$ or US-
5197085-$ or US-
5198702-$ or US-
5224476-$ or US-
5229220-$ or US-
5230637-$ or US-
5230967-$ or US-
5240655-$ or US-
5245258-$ or US-
H001236-$ or US-
5253138-$ or US-
5254081-$ or US-
5280459-$ or US-
5281491-$ or US-
5296314-$ or US-
5319300-$ or US-
5325835-$ or US-
5329588-$ or US-
5344725-$).did. or (US-
5347440-$ or US-
5370665-$ or US-
5384211-$ or US-
5385512-$ or US-
5404859-$ or US-
5419745-$ or US-
5425348-$ or US-
5453643-$ or US-
5453715-$ or US-
5463380-$ or US-
5481185-$ or US-
5498984-$ or US-
5508122-$ or US-
5534368-$ or US-
5539820-$).did.

L213 0 L205 L206 (L208 or (US-PGPUB; USPAT; [AND ON ON 2020/08/07
L209) L210 L212 EPO) 08:24 PM
L214 3 "20160359375" (US-PGPUB; USPAT; [OR ON ON 2021/02/03
USOCR; FIT (CN, EP, 06:42 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
NOCO Exhibit 2005
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DERWENT; IBM_TDB)

L215 12 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 10:11 AM
(device apparatus))

SAME (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))

L216 0 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 11:36 AM
(device apparatus))

WITH (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))
SAME (USB NEAR
(cable connect$2))

L217 20 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 11:37 AM
(device apparatus))

AND (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))
AND (USB NEAR
(cable connect$2))
L218 2 "20090174362" (US-PGPUB; USPAT; |OR ON ON 2021/02/04
USOCR; FIT (CN, EP, 06:50 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L219 10 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/02/04
USOCR; FIT (CN, EP, 07:34 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L220 20 (jJump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/02/05
NEAR (device EPO) 08:48 AM
apparatus)) AND (USB
universal NEAR serial
NEAR bus NEAR
(circuit$2 (connect$2
coupl$2))) AND (USB
NEAR (cable
connect$2)) AND
((boost up DC/DC DC-

DC DC-to-DC) NEAR
convert$2)
L221 2 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/02/05
EPO) 10:46 AM

L222 1568 ((DC-DC DC-to-DC (US-PGPUB; USPAT; |OR ON ON 2021/02/05
boost DC/DC up) NEAR |EPO) 11:39 AM
convert$2) WITH
(resist$2 voltage) NEAR
divi$4
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L223 161 (boost jump) NEAR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
start$3 NEAR (device |EPO) 11:40 AM
apparatus)

L224 0 L223 L222 (US-PGPUB; USPAT; |AND ON ON 2021/02/05

EPO) 11:40 AM

L225 1962 ((DC-DC DC-to-DC (US-PGPUB; USPAT; |OR ON ON 2021/02/05
boost DC/DC up) NEAR |USOCR; FPRS; EPO; 11:41 AM
convert$2) WITH JPO; DERWENT;

(resist$2 voltage) NEAR | IBM_TDB)
divi$4

L226 355 (boost jump) NEAR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
start$3 NEAR (device |USOCR; FPRS; EPO; 11:41 AM
apparatus) JPO; DERWENT;

IBM_TDB)

L227 0 L226 L225 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 11:42 AM
JPO; DERWENT;
IBM_TDB)

L228 315 L226 L185 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 11:43 AM
JPO; DERWENT;
IBM_TDB)

L229 54 (B60L53/14 OR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
H02J7/0047 OR EPO) 11:44 AM
H02J7/0054 OR
H02J7/0029 OR
H02J7/0034 OR
H02J2007/0062 OR
H02J2007/005 OR
H02J2001/006).cpc.

AND L228
L230 474 (usb (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/02/05
serial NEAR bus)) USOCR; FPRS; EPO; 12:03 PM
WITH ((resist$2 JPO; DERWENT;
voltage) NEAR divi$4) |IBM_TDB)
L231 1456 (usb (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/02/05
serial NEAR bus)) USOCR; FPRS; EPO; 12:03 PM
SAME ((resist$2 JPO; DERWENT;
voltage) NEAR divi$4) |IBM_TDB)
L232 15 L231 L230 L226 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:04 PM
JPO; DERWENT;
IBM_TDB)

L233 474 L231 L230 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L234 15 L185 L233 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L235 35 L233 L121 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:06 PM
JPO; DERWENT; O66-Extibitah0s
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05

IBM_TDB)

L236 9 "9506446".pn. (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:27 PM
JPO; DERWENT;
IBM_TDB)

L237 0 L2 WITH (USB (US-PGPUB; USPAT; |OR ON ON 2021/05/24
(universal NEAR serial |USOCR; FIT (CN, EP, 10:10 AM
NEAR bus)) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2 DERWENT; IBM_TDB)

L238 0 L2 AND (USB (US-PGPUB; USPAT; |OR ON ON 2021/05/24
(universal NEAR serial |USOCR; FIT (CN, EP, 10:47 AM
NEAR bus)) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2 DERWENT; IBM_TDB)
L239 10 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/05/24
USOCR; FIT (CN, EP, 10:48 AM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L240 7 (USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/05/24
serial NEAR bus)) USOCR; FIT (CN, EP, 11:56 AM
NEAR input NEAR FR, JP, KR, WO);
charg$3 NEAR circuit$2 [FPRS; EPO; JPO;

DERWENT; IBM_TDB)

L241 1641 (USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/05/24
serial NEAR bus)) USOCR; FIT (CN, EP, 12:00 PM
NEAR input NEAR FR, JP, KR, WO);

(connect$3 coupl$2 FPRS; EPO; JPO;
adapt$3 male female DERWENT; IBM_TDB)
mater mating plug
receptacle)
L242 1 L241 L240 (US-PGPUB; USPAT; |AND ON ON 2021/05/24
USOCR; FIT (CN, EP, 12:01 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L243 4 L60 L241 (US-PGPUB; USPAT; |AND ON ON 2021/05/24
USOCR; FIT (CN, EP, 12:04 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L244 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:45 PM
device module)) L226 )

SAME L241 SAME
((usb (universal NEAR
serial NEAR bus))
NEAR input NEAR
connect$2)

L245 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

SAME L241 SAME
((usb (universal NEAR N0CO Exhibit 2
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serial NEAR bus))
NEAR input NEAR
charg$3 NEAR
circuit$2)

L246 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

AND L241 AND ((usb
(universal NEAR serial
NEAR bus)) NEAR
input NEAR charg$3
NEAR circuit$2)

L247 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

AND L241 AND ((usb

(universal NEAR serial

NEAR bus)) NEAR

charg$3 NEAR

circuit$2)

L248 0 L233 L121 L222 L223 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21

USOCR; FPRS; EPO; 03:31 PM
JPO; DERWENT;
IBM_TDB)

L249 0 L2 WITH (USB (US-PGPUB; USPAT; |OR ON ON 2021/06/21
(universal NEAR serial |USOCR; FIT (CN, EP, 03:32 PM
NEAR (cable bus FR, JP, KR, WO);
connect$2))) NEAR FPRS; EPO; JPO;
input NEAR charg$3 DERWENT; IBM_TDB)

NEAR circuit$2

L250 7 ((USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/06/21
serial NEAR (cable bus |[USOCR; FIT (CN, EP, 03:33 PM
connect$2))) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2) DERWENT; IBM_TDB)

L251 0 L231 L233 L241 L228 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21
USOCR; FIT (CN, EP, 03:49 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L252 0 L231 L233 L241 L205 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21
USOCR; FIT (CN, EP, 03:50 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L253 163392 ((USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/11/115
serial NEAR bus)) input [USOCR; FIT (AU, AP, 10:30 AM
NEAR charg$3 NEAR |AT, BE, BG, BR, BY,
circuit$2) WITH (USB |CA, CH, CN, CS, CU,

NEAR (connector CZ, DD, DE, DK, EA,
coupler)) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NOCO Exhibit 2005
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L254

L255

L256

L257

515

6101

15004989

external NEAR USB
NEAR charg$3

(jump boost) ADJ
start$3

power NEAR supply

L253 L254 L255 L256

Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
EPO)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

OR

OR

OR

AND

ON

ON

ON

ON

ON

ON

ON

ON

2021111115
10:47 AM

2021111115
10:51 AM

2021111115
10:51 AM

2021111115
10:52 AM
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L258 0

L259 0

L260 2

L261 2

(L223 L226) AND L253
AND L254 AND L255
AND L256

(L223 L226) AND L253

AND L254 AND L255

"20120187897".pn.

"20080157732".pn.

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2021111115
10:57 AM

2021111115
11:02 AM

2022/03/02
06:36 PM

2022/03/02
07:33 PM
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,

RS, SE, SG, Sl SK,

TH, TN, TR, TW, UA,

VN); FPRS; EPO;

JPO; DERWENT;

IBM_TDB)

L262 2 "9093855".pn. (US-PGPUB; USPAT; |OR ON ON 2022/06/21
USOCR; FIT (AU, AP, 07:25 PM
AT, BE, BG, BR, BY,

CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L263 1 L253 L254 L255 L256 |(US-PGPUB; USPAT; |AND ON OFF 2022/06/23
USOCR; FIT (AU, AP, 04:55 PM
AT, BE, BG, BR, BY,

CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, Sl SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L264 199 ("10084173" OR (US-PGPUB; USPAT) [AND ON ON 2022/06/23
"10128483" OR 05:11 PM
"10218172" OR
"10328806" OR
"10328808" OR
"10461545" OR
"10604024" OR
"10981452" OR
"20010003827" OR
"20010025618" OR
"20020007500" OR
"20020007699" OR
"20020121877" OR
"20020155752" OR
"20030096158" OR
"20030141845" OR
"20040066168" OR
"20040106038" OR S
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"20040124810" OR
"20040130298" OR
"20040150373" OR
"20040239290" OR
"20050082833" OR
"20050116688" OR
"20050162124" OR
"20050213867" OR
"20060071631" OR
"20060176011" OR
"20060220610" OR
"20060244412" OR
"20070132427" OR
"20070132537" OR
"20070178777" OR
"20070182363" OR
"20070278990" OR
"20080131764" OR
"20080143290" OR
"20080150473" OR
"20080157732" OR
"20090026837" OR
"20090039712" OR
"20090108814" OR
"20090174362" OR
"20090218988" OR
"20090236859" OR
"20090253312" OR
"20100001682" OR
"20100013302" OR
"20100052620" OR
"20100055546" OR
"20100129723" OR
"20100164439" OR
"20100173182" OR
"20100181959" OR
"20100244766" OR
"20100283623" OR
"20110117408" OR
"20110127947" OR
"20110140651" OR
"20110175461" OR
"20110250473" OR
"20110268996" OR
"20110279089" OR
"20110308856" OR
"20120013189" OR
"20120025766" OR
"20120038365" OR
"20120068662" OR
"20120126818" OR
"20120139498" OR
"20120169116" OR
"20120187897" OR
"20120270097" OR
"20120205150" OR
"201202909533" OR
"20130084471" OR
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"20130104817" OR
"20130154544" OR
"20130154550" OR
"20130162029" OR
"20130241498" OR
"201302905444" OR
"20140045001" OR
"20140077755" OR
"20140084844" OR
"20140113463" OR
"20140127550" OR
"20140139175" OR
"20140210399" OR
"20140368155" OR
"20150012174" OR
"20150015184" OR
"20150037662" OR
"20150054336" OR
"20150087182" OR
"20150222060" OR
"20150236329" OR
"20150340907" OR
"20150366538" OR
"20150380697" OR
"20160111914" OR
"20160141728" OR
"20160155996" OR
"20160181587" OR
"20170084899" OR
"20170309872" OR
"20180369599" OR
"20190081472" OR
"3085187" OR
"3105183" OR
"3267452" OR
"3590357" OR
"3638108" OR
"4142771" OR
"4740740" OR
"4972135" OR
"4990723" OR
"5194799" OR
"5281904" OR
"5319298" OR
"5496658" OR
"5589757" OR
"5637978" OR
"5707257" OR
"56716735" OR
"5820407" OR
"5831350" OR
"5953681" OR
"6002235" OR
"6037778" OR
"6057667" OR
"6144110" OR
"6160381" OR
"6215273" OR
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"6222342" OR
"6249106" OR
"6271605" OR
"6300742" OR
"6344733" OR
"6384573" OR
"6424158" OR
"6650086" OR
"6679212" OR
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L265 0

L266 0

L267 1

L268 1

L269 7
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"9748541" OR
"9748778" OR
"9809183" OR
"9871392" OR
"9874611" OR
"9954391" OR
"D597029").pn.

L264 AND (boost (step
ADJ up) step-up) NEAR
converter SAME
charg$3 near5( internal
NEAR battery) SAME
(USB (universal NEAR
serial NEAR bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND
(charg$3 near5( internal
NEAR battery) SAME
(USB (universal NEAR
serial NEAR bus)))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
SAME (USB (universal
NEAR serial NEAR
bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
AND (USB (universal
NEAR serial NEAR
bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
AND (USB (universal
NEAR serial NEAR
bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
AND (USB (universal
NEAR serial NEAR
bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
AND (USB (universal
NEAR serial NEAR
bus))

L264 AND (boost (step
ADJ up) step-up) NEAR
converter AND charg$3
SAME (USB (universal
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L273 7

NEAR serial NEAR
bus))

L269 L270 L271 L272

(US-PGPUB;

USPAT)

OR

ON

ON

2022/06/23
05:16 PM
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DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N111 0

N112 0

N113 0

N114 0

N115 0

N116 0

(jump and vehicle and
internal and power and
supply and polarity and
output$2 and isolation
and sensor and reverse
and polarity and sensor
and switch and
microcontrol$3 and
input and signal$2).clm.

(vehicle and internal
and power and supply
and polarity and
output$2 and isolation
and sensor and reverse
and polarity and sensor
and switch and
microcontrol$3 and
input and signal$2).clm.

(vehicle and internal
and power and supply
and output$2 and
isolation and sensor
and reverse and polarity
and sensor and switch
and microcontrol$3 and
input and signal$2).clm.

(vehicle and internal
and power and supply
and output$2 and
isolation and sensor
and reverse and polarity
and switch and
microcontrol$3 and
input and signal$2).clm.

(vehicle and internal
and power and supply
and output$2 and
isolation and sensor
and reverse and polarity
and switch$3 and
microcontrol$3 and
input and signal$2).clm.

(vehicle and power and
supply and output$2
and isolation and
sensor and reverse and

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;
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USPAT)

USPAT)
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USPAT)
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OFF

OFF
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OFF
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N117

N118

N119

N120

N154

N155

N156

N157

N158

6

polarity and switch$3
and microcontrol$3 and
input and signal$2).clm.

(vehicle and power and
supply and output$2
and isolation and
sensor and reverse and
polarity and switch$3
and microcontrol$3 and
signal$2).cim.

(vehicle and power and
supply and output$2
and isolation and
sensor and reverse and
polarity and switch$3
and microcontrol$3 and
signal$1).cim.

(power and supply and
output$2 and isolation
and sensor and reverse
and polarity and
switch$3 and
microcontrol$3 and
signal$1).cim.

(power and supply and
output$2 and isolation
and sensor and
revers$3 and polarity
and switch$3 and
microcontrol$3 and
signal$1).cim.

(supply and output$2
and isolat$3 and sensor
and revers$3 and
polarity and switch$3
and microcontrol$3 and
signal$1).cim.

(supply and output$4
and isolat$3 and sensor
and revers$3 and
polarity and switch$3
and microcontrol$3 and
signal$1).cim.

N154 and N155

(power AND supply
AND output$4 AND
isolat$3 AND sensor
AND revers$3 AND
polarity AND switch$3
AND microcontrol$3
AND signal$1 AND
USB AND
connect$2).cim.

(power AND supply
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N159 6

AND output$4 AND
sensor AND revers$3
AND polarity AND
switch$3 AND
microcontrol$3 AND
signal$1 AND USB
AND connect$2).clm.

(power AND supply
AND output$4 AND
sens$3 AND revers$3
AND polar$3 AND
switch$3 AND
microcontrol$3 AND
signal$1 AND USB
AND connect$2).clm.
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)
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Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

16450422 24-Jun-2019 Jonathan Lewis Nook 054985-000055-US-05 1008

TITLE OF INVENTION :

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE THEREOF

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Small Utility under 35 USC111(a) [2859 105000
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$600 $0 $600 30-Sep-2022 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)
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20230
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1909 K St., NW

9th Floor

Washington DC 20006-1152
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pnﬂn\/\lﬁﬂ\lnryc com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
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2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

® Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

O Applicant changing to regular undiscounted fee status.

Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.
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3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
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Alexandria, VA 22315
Dear Commissioner:
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Amendments to the claims:
This listing of claims will replace all prior versions, and listings, of claims in the

application.

1. (Previously presented) A jump starting apparatus configured for boosting or
charging a depleted or discharged battery having a positive polarity battery terminal and
a negative polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the
positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit configured to detect whether the positive and negative polarity
battery terminal connectors have a correct polarity connection with the positive and
negative polarity battery terminals of the depleted or discharged battery prior to turning
on the power switch or circuit;

a USB input circuit connected to the power supply, the USB input circuit comprising

a DC/DC converter, the USB input circuit configured for converting power from a USB
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power source to increase power voltage to the power supply; and

a USB input connector connected to the USB input circuit, the USB input connector
configured for connecting to the USB power source and providing power input from the
USB power source through the USB input connector and the USB input circuit to the

power supply.

2. (Previously presented) The apparatus of claim 1, wherein the power supply

comprises a lithium ion battery.

3. (Previously presented) The apparatus of claim 2, wherein the lithium ion battery

comprises a battery pack of multiple lithium ion batteries.

4. (Previously presented) The apparatus of claim 1, wherein the power switch

comprises one or more FETs.

. (Previously presented) The apparatus of claim 1, wherein the control system or
circuit is configured to detect a presence of the depleted or discharged battery connected
between the positive and negative polarity battery terminal connectors and to detect the
correct polarity connection of the positive and negative polarity battery terminal
connectors of the jump starting device with the positive and negative battery terminals of

the depleted or discharged battery.
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6. (Previously presented) The apparatus of claim 1, further comprising a plurality of
power diodes coupled between the positive and negative battery terminal connectors
and the power supply to prevent back-charging of the power supply from an electrical

system connected to the positive and negative battery terminal connectors.

7. (Previously presented) The apparatus of claim 1, further comprising a temperature
sensor configured to detect temperature of the power supply and to provide a temperature

signal to a microcontroller.

8. (Previously presented) The apparatus of claim 1, further comprising a voltage
measurement circuit configured to measure output voltage of the power supply and to

provide a voltage measurement signal to a microcontroller.

9. (Previously presented) The apparatus of claim 1, further comprising a voltage
regulator configured to convert output voltage of the power supply to a voltage level
appropriate to provide operating power to internal components of the jump starting

apparatus.

10.  (Previously presented) The apparatus of claim 1, further comprising a USB output

port configured to provide charging power from the power supply to a USB-chargeable

device.

11.  (Cancelled)
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12.  (Original) The apparatus of claim 1, further comprising a flashlight circuit

configured to provide a source of light to a user.

13.  (Previously presented) The apparatus of claim 12, wherein the source of light is at

least one LED.

14.  (Previously presented) The apparatus of claim 13, wherein the control system or
circuit is configured to control the at least one LED to provide a visual alarm indicating an

emergency situation.

15.  (Previously presented) The apparatus of claim 1, further comprising a plurality of

visual indicators configured to display remaining capacity status of the power supply.

16.  (Previously presented) The apparatus of claim 15, wherein the plurality of visual

indicators comprises a plurality of LEDs providing output light of different colors.

17.  (Previously presented) The apparatus of claim 1, further comprising a visual
indicator configured to warn a user when the depleted or discharged battery is connected

to the jump starting apparatus with reverse polarity.
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18.  (Previously presented) The apparatus of claim 1, further comprising separate
visual indicators configured to display a power on status of the jump starting apparatus,

and a jump start boost power status of power supplied to an output device.

19.  (Previously presented) The apparatus of claim 1, further comprising a manual
override switch configured to activate a manual override mode to enable a user to connect
jump start power to the depleted or discharged vehicle battery when a vehicle battery

isolation sensor is unable to detect presence of the vehicle battery.

20.  (Previously presented) The apparatus of claim 19, wherein the control system or
circuit is configured to detect actuation of the manual override switch for at least a

predetermined period of time before activation of the manual override mode.

21.  (Previously presented) The apparatus of claim 1, further comprising a jumper cable
device, the jumper cable device comprising a plug configured to plug into an output port of
the jump starting apparatus, a pair of battery cables integrated with the plug at one end of
the pair of cables, and the positive and negative battery terminal connectors connected to

an opposite end of the pair of battery cables.
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22.  (Previously presented) The apparatus of claim 21, wherein the jumper cable device
further comprises a pair of ring terminals configured to respectively connect the pair of
cables at the opposite end to the respective positive and negative battery terminals of the
depleted or discharged battery, or connect to respective positive and negative battery

clamps.

23.  (Previously presented) The apparatus of claim 21, wherein the output port and the
plug are dimensioned so that the plug will fit into the output port only in one specific

orientation.

24.-28. (Cancelled)

29.  (Previously presented) A jump starting apparatus for boosting or charging a
depleted or discharged battery having a positive polarity battery terminal and a negative
polarity battery terminal, the jump starting apparatus comprising:
a power supply;
a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity terminal of the depleted or discharged battery;
a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity terminal of the depleted or discharged battery;
a battery presence sensor or circuit connected in circuit with the positive polarity

battery terminal connector and the negative polarity battery terminal connector;
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a reverse polarity sensor or circuit connected in circuit with the positive polarity
battery terminal connector and the negative polarity terminal connector;

a power switch or circuit connected or connectable in circuit with the power supply
and the positive and negative polarity battery terminal connectors;

a microcontroller configured to receive input signals provided by the battery
presence sensor or circuit and the reverse polarity sensor or circuit, the microcontroller
configured to provide an output signal to control the power switch,

a USB input circuit connected to the power supply, the USB input circuit configured
for converting power from a USB power source to increase power voltage to the power
supply; and

a USB input connector connected to the USB input circuit, the USB input connector
configured for connecting to the USB power source and providing power input from the
USB power source through the USB input connector and the USB input circuit to the

power supply.

30.  (Currently amended) A jump starting device for boosting or charging a depleted
or discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starter device comprising:

a power supply;

a positive battery terminal connector for connecting the jump starter device to the
positive battery terminal of the depleted or discharged battery;

a negative battery terminal connector for connecting the jump starter device to

the negative battery terminal of the depleted or discharged battery;
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a power switch or circuit connected in circuit with the power supply and the
positive and negative battery terminal connectors, the power switch configured to turn
power on [[or off]] from the power supply to the depleted or discharged battery when the
positive and negative battery terminal connectors are properly connected to the positive
and negative battery connectors;

a power switch control system or circuit connected to and controlling the power
switch, the power switch control system or circuit configured to detect presence of the
depleted or discharged battery when connected between the positive and negative
battery terminal connectors and to detect polarity of the depleted or discharged battery
when connected between the positive and negative battery terminal connectors;

a USB input circuit connected to the power supply, the USB input circuit configured
for converting power from a USB power source to increase power voltage to the power
supply; and

a USB input connector configured for connecting to the USB power source and
providing power input from the USB power source through the USB input connector and

the USB input circuit to the power supply.

31.  (Currently amended) The device according to claim 30, wherein the power switch
control system or circuit does not switch on the power supply to connect the power
supply to the depleted or discharged battery when the power switch control system or
circuit detects either that (i) the depleted or discharged battery is absent or not
connected between the positive and negative battery connectors, and (ii) the depleted

or discharged battery is not connected with a preper correct polarity connection
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between the positive and negative battery terminal connectors.

32.  (Previously presented) The device according to claim 30, wherein the power
switch control system or circuit is configured to detect presence of the depleted or
discharged battery when connected between the positive and negative battery
connectors and to detect polarity of the depleted or discharged battery when
connected between the positive and negative battery connectors prior to turning

power on from the power supply to the depleted or discharged battery.

33.  (Previously presented) The device according to claim 30, wherein the power
switch control system or circuit comprises a microcontroller configured for providing an

output controlling the power switch.

34.  (Previously presented) The device according to claim 33, wherein the
microcontroller receives input from one or more sensors configured to detect presence
of the depleted or discharged battery when connected between the positive and
negative battery connectors and to detect polarity of the depleted or discharged battery

when connected between the positive and negative battery connectors.
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35.  (Previously presented) The device according to claim 34, wherein the one or
more sensors includes one sensor configured to detect presence of the depleted or
discharged battery when connected between the positive and negative battery terminal
connectors, and another sensor configured to detect polarity of the depleted or
discharged battery when connected between the positive and negative battery terminal

connectors.

36.  (Previously presented) The device according to claim 35, wherein the one or

more Sensors cComprises one or more sensing circuits.

37.  (Previously presented) The device according to claim 33, wherein the
microcontroller is configured to turn on the power switch to provide power from the
power supply to the depleted or discharged battery only when the depleted or
discharged battery is determined by the microcontroller to be present and properly or

improperly connected to the jump starting apparatus.

38.  (Currently amended) A jump starting device for boosting or charging a depleted
or discharged battery having a positive polarity battery terminal and a negative polarity
battery terminal, the jump starter device comprising:

a power supply;

a positive battery terminal connector for connecting the jump starter device to the
positive battery terminal of the depleted or discharged battery;

a negative battery terminal connector for connecting the jump starter device to
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the negative battery terminal of the depleted or discharged battery;

a power switch or circuit connected in circuit with the power supply and the
positive and negative battery terminal connectors, the power switch configured to turn
power on [[or off]] from the power supply to the depleted or discharged battery when
connected to the positive and negative battery terminal connectors;

a power switch control system or circuit connected to and controlling the power
switch, the power switch control system or circuit configured to detect presence of the
depleted or discharged battery when connected between the positive and negative

battery terminal connectors and to detect propererimproper correct or incorrect polarity

of the depleted or discharged battery when connected between the positive and
negative battery terminal connectors;

a USB input circuit connected to the power supply, the USB input circuit configured
for converting power from a USB power source to increase power voltage to the power
supply; and

a USB input connector connected to the USB input circuit, the USB input connector
configured for connecting to the USB power source and providing power input from the
USB power source through the USB input connector and the USB input circuit to the

power supply.

39.  (Previously presented) The apparatus according to claim 38, wherein the USB

input circuit comprises a DC-DC converter.
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40.  (Previously presented) The apparatus according to claim 39, wherein the DC-DC
converter is configured for up-converting the input voltage received by the USB input

connector.

41.  (Previously presented) The apparatus according to claim 40, wherein the input

voltage is about 5V that is up-converted to at least 11.1 VDC for powering the power

supply.

42.  (Previously presented) The apparatus according to claim 39, wherein the USB
input charge circuit is configured to turn on and off the DC-DC converter by an output of

the control system or circuit comprising a microcontroller.

43.  (Previously presented) The apparatus according to claim 1, further comprising a
USB output circuit connecting the power supply to a USB output connector for charging

portable electronic devices from the power supply.

44.  (Previously presented) The apparatus according to claim 43, wherein the USB
output circuit is connected to a microcontroller, the USB output circuit is configured to
allow the USB output circuit to be turned on and off by software control to prevent the

power supply from getting too low in capacity.

45.  (Previously presented) The apparatus according to claim 43, wherein the USB

output circuit includes a voltage divider to enable charging of certain electronic devices.
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46.  (Previously presented) The apparatus according to claim 1, including an operation

indicator LED to provide visual indication of the power supply capacity status.

47.  (Previously presented) The apparatus according to claim 1, including an operation
indicator LED to provide visual indication of the switch activation status indicating power

is being provided to the depleted or discharged battery.

48.  (Currently amended) The apparatus according to claim 1, wherein the properor

improper correct polarity connection with the positive and negative polarity battery

terminal connectors of the depleted or discharged battery prior to turning on the power

switch or circuit is—a—properorimproper can, alternatively, be an incorrect polarity

connection.

49.  (Previously presented) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is present and connected

between the positive and negative polarity battery terminal connectors.

50.  (Previously presented) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is properly or improperly

connected to the positive and negative polarity battery terminal connectors.
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51.  (Currently amended) The apparatus according to claim 1, wherein the control
system or circuit comprises one or more sensors connected to a microprocessor for
determining whether the depleted or discharged battery is present and connected
between the positive and negative polarity battery terminal connectors and determining

whether the depleted or discharged battery is-properly-orimproperly-connectionto has a

correct or_incorrect polarity connection with the positive and negative polarity battery

terminal connectors.

52.  (Previously presented) The apparatus according to claim 1, wherein the DC-DC

converter can be turned on and off by a microprocessor.

53.  (Currently amended) A jump starting apparatus configured for boosting or charging
a depleted or discharged battery having a positive polarity battery terminal and a negative
polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the

positive and negative polarity battery terminal connectors;
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a control system or circuit connected to and controlling the power switch, the
control system or circuit comprising a microcontroller, the control system or circuit
configured to detect whether the positive and negative polarity battery terminal

connectors have a proper-orimproper correct or_incorrect polarity connection with the

positive and negative polarity battery terminals of the depleted or discharged battery prior
to turning on the power switch;

a USB input connector configured for removably connecting to a USB power
source and providing power input from the USB power source to the USB input connector;
and

a USB input circuit connecting the USB input connector to the power supply, the
USB input circuit comprising a DC/DC converter, the USB input circuit configured for
converting power from the USB power source to [[to]] increase power voltage to the
power supply,

wherein the DC-DC converter can be turned on and off by an output from the

microcontroller.

54.  (Currently amended) The apparatus according to claim 53, wherein the DC-DC
converter can be turned on and off via the [[the]] control system or circuit by the output

from the microcontroller.
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55.  (Previously presented) The apparatus according to claim 1, wherein the jump
starting apparatus is configured to prevent an incorrect polarity connection of the positive
and negative battery terminal connectors of the jump starting apparatus with the positive

and negative polarity battery terminals of the depleted or discharged battery.

56.  (Previously presented) The apparatus according to claim 1, wherein the jump
starting apparatus is configured to prevent an incorrect polarity connection of the positive
and negative battery terminal connectors of the jump starting apparatus with the positive
and negative polarity battery terminals of the depleted or discharged battery prior to

turning on the power switch or circuit.

57.  (Previously presented) The apparatus according to claim 1, wherein the jump
starting apparatus is configured to prevent an incorrect polarity connection of the positive
and negative battery terminal connectors of the jump starting apparatus with the positive
and negative polarity battery terminals of the depleted or discharged battery when turning

on the power switch or circuit.

58.  (Previously presented) The apparatus according to claim 1, wherein the jump
starting apparatus is configured to prevent an incorrect polarity connection of the positive
and negative battery terminal connectors of the jump starting apparatus with the positive
and negative polarity battery terminals of the depleted or discharged battery by turning
on the power switch only when the depleted or discharged battery is connected with

correct polarity to the jump starting apparatus.
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59.  (Previously presented) The apparatus according to claim 1, wherein the jump
starting apparatus is configured to prevent an incorrect polarity connection of the positive
and negative battery terminal connectors of the jump starting apparatus with the positive
and negative polarity battery terminals of the depleted or discharged battery by the jump
starting device supplying power to the depleted or discharged battery only when or while

connected with correct polarity to the jump starting apparatus.

60. (Previously presented) A jump starting apparatus configured for boosting or
charging a depleted or discharged battery having a positive polarity battery terminal and
a negative polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the
positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit configured to detect whether the positive and negative polarity
battery terminal connectors have a correct polarity connection with the positive and

negative polarity battery terminals of the depleted or discharged battery and prevent an
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incorrect polarity connection with the positive and negative polarity battery terminals of
the depleted or discharged battery prior to turning on the power switch or circuit;

a USB input connector; and

a USB input circuit connecting the USB input connector to the power supply, the
USB input circuit comprising a DC/DC converter for up-converting the voltage from the

USB input connector to the power supply.
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Remarks

Claims 1-10, 12-23, and 29-60 are pending prior to entry of the above
amendments.

Claims 11 and 24-28 have previously been cancelled without prejudice or
disclaimer of the subject matter contained therein.

Claims 31, 38, 48, 51, 53, and 54 are amended above. No new matter has been
added.

Applicant, by amending any claims and/or canceling any claims, makes no
admission as to the validity of any rejection made by the Examiner against any of these
claims. Applicant reserves the right to reassert any of the claims canceled or the original
or previous claim scope of any claim amended, during the prosecution of this application,
in a continuing application. Further, Applicant acknowledges but does not acquiesce or
agree with any Examiner assertion regarding this application and expressly reserves the
right to rebut or otherwise address any such assertion.

In view of the following, further and favorable consideration is respectfully
requested.

The claims are amended above to more clearly present the claimed subject matter,
and to make the claims more consistent with the wording and/or phrases from the original
specification.

Claim 53 is amended above to take into account the Examiners Amendment

contained in the Notice of Allowance dated June 30, 2022.
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Conclusion

In view of the foregoing, Applicant submits that the application is in condition to be
issued. Early notice to that effect is earnestly solicited. The Examiner is invited to contact
the undersigned attorney if it is believed that such contact will expedite the prosecution
of the application.

In the event this paper is not timely filed, Applicant petitions for an appropriate
extension of time. Please charge any fee deficiency or credit any overpayment to Deposit
Account No. 22-0585.

Respectfully submitted,
VORYS, SATER, SEYMOUR and PEASE LLP
[William L. Klima/

William L. Klima, Registration No.: 32422
Customer No.: 20230

Date: July 1, 2022

VORYS, SATER, SEYMOUR and PEASE LLP
1909 K Street, NW, 9th Floor

Washington, DC 20006-1152

Tel: (202) 467-8800
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Application No.

Applicant(s)

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. @ The amendment filed on 01 July 2022 under 37 CFR 1.312 has been considered, and has been:

a) ¥
by [
C)D

entered.

entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

d)J disapproved. See explanation below.

e) [J entered in part. See explanation below.

fy £J not entered because the supplemental or corrected Application Data sheet (ADS)
(J was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;
(O did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);
(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to

September 16, 2012).
/M BAYE DIAO/ 07/28/2022

Primary Examiner, Art Unit 2859

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication

Part of Paper No. 20220728
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Attorney Docket No.: 054985-000055-US-05
Appl. No.: 16/450,422

Page 1 of 21
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

NOOK et al.
Appl. No.:  16/450,422
Filing Date: June 24, 2019
Exam: DIAO
Art Unit: 2859
Conf.: 1008
Title: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH

SAFETY PROTECTION AND JUMPER CABLE DEVICE THEREOF
AMENDMENT AND RESPONSE UNDER 37 C.F.R. § 1.312

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22315

Dear Commissioner:
This paper is being submitted along with the Issue Fee Payment in response to

the Notice of Allowance dated June 30, 2022.
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Application/Control Number: 16/450,422 Page 2

Art Unit: 2859
DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Response to Amendment
2. Acknowledgement is made of amendment filed on 10/25/2021 in which claims 1,19,29-
31, 35, 37-40,48,50-51 are currently amended, claims 11, 24-28 have been previously canceled
while claims 52-54 have been newly added. By this amendment, claims 1-10,12-23,29-54 are
now pending in the application.
EXAMINER’S AMENDMENT
3. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided by 37
CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no later than
the payment of the issue fee.
Authorization for this examiner’s amendment was given in an interview with William L.

Klima Reg. No. 32,422 on 11/10/2021.

Change(s) aPPlied 16

to documen@l’

/ON D/

In claim 53, page/k{, lines 2-7, delete,

“a USB input charge circuit connecting the USB connector to the power supply, the USB

11,/29/2021

input charge circuit comprising a DC/DC converter, the USB input charge circuit configured for
converting power from the external USB charger to charge voltage and current for charging the
power supply,

wherein the DC-DC converter can be turned on and off by an output of the

microcontroller.”, and insert, -- a USB input charge circuit connecting the USB connector to the
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AS AMENDED, AND NOTICE OF INVESTIGATION, pages 98-102.

Halo?2Cloud, LLC and ZAGG Inc_, U.S. International Trade Commission, Investigation No. 337-TA-1256,
41 RESPONSE OF HALO2CLOUD, LLC AND ZAGG INC TO THE SECOND AMENDED COMPLAINT AND NOTICE OF
INVESTIGATION, pages 141-142.

QVC, Inc., U.S. International Trade Commission, Investigation No. 337-1256, RESPONSE OF QVC, INC. TO THE

42 BECOND AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 144-145.
43 IP re Certain Portable Battery Jumpstarters and Components Thereof, 3370TA01256, United States International
rade Commission (March 17, 2021); Respondents Initial Invalidity Contentions, 14pages

44 Fairchild MC78XX/LM78XX/MC78XXA 3-Terminal 1A Positive Voltage Regulator
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Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT At Uni
.. nit 2859
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO

Aftorney Docket Number 054985-000055-UUS-05

45 | JSB Battery Charging 1.2 Compliance Plan, Rev. 1.0

46 |Kysemi XR3403

47 |ITexas Instruments LM2621

48 1JSB Implementers Forum, Inc., Battery Charging Specification, Revision 1.1
49 [Carku Epower-20B catalog information

50 1 JSB Power Delivery Specification 1.0, July 16, 2012, Exhibit 1045

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if

English language translation is attached.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16450422
Filing Date 2019-06-24
First Named Inventor | NOOK

Art Unit 2859

Examiner Name

DIAO

Aftorney Docket Number

054985-000055-Us-05

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

CERTIFICATION STATEMENT

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

statement. See 37 CFR 1.97(e){(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

form of the signature.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

Signature Michael Messinger/

Date (YYYY-MM-DD) 2022-08-17

Name/Print Michael Messinger

Registration Number 44677

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

VA 22313-1450.
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NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 2212



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PO Box 1480

UNITED STATES e 2 Box 1480
PATENT AND TRADEMARK OFFICE A, v aioto o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/450,422 08/17/2022 06:12:33 PM ET 054985-000055-US-05

Title of Invention

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND
JUMPER CABLE DEVICE THEREOF

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 1008 FILED BY Lisa Elliott
PATENT CENTER # 60883538 FILING DATE 06/24/2019
CUSTOMER # 20230 FIRST NAMED Jonathan Lewis Nook
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Michael Messinger
ADDRESS

Documents TOTAL DOCUMENTS: 2
DOCUMENT PAGES DESCRIPTION SEEE (KB
S082-06-10 - DS - 2-4 - 14 information Disclosure 1415 KB
16450422 - 054985-000055- Statement (108} Form {SBOE)

US-05 . pdf

T 2 Transmiltal Lelter 241 KB
Digest
DOCUMENY MESSAGE DIGEST{SHASTE)
2022-06-10 - 108 - 2-4 - SESASRELSF1OF430C81 24007 7EAZO41DET 18841 BABEEDEERD
10450422 - D54885-000055- AGAOOF30450802742D16 123586807 716844105CEA4COONTREAC
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Tl opdt GES4AGUT13585096BAADAC448ABRCT47CCZ2220D120DECETTIF
ALGEBASSTEARBOCEC2ERECEC4380308008G ARSI OF48FFS
BE7D7TAGEEFAFFRBCORTAEFACERE30E

This Ackrnowledgemeant Re&eir‘i gvidences racaipt on the notad date by the USPTO of the indicated documents, characlarized
oy the apohcant, and including page counts, whera appicabie. i serves as evidence of raceint similar o a Post Card, as
deseribed in MPEP D3,

Naw Applications Under 35 U.8.C 11

i a new application is baing filed and the application in 3 the necessary components for fing date {

and MPEP 508), a Filing Receipt (37 OFR 1.54) will be issued in due course and the dats shown on this Acknowiadgement
Receipt will astablish the filing date of the applicalion

ot ey R B s Vi f
e ses 37 OFR 1.53(b)-{d

o

q
e

National Stage of an inlernational Application under 35 U.S.C. 371

If a timely submission o anter the national stags of an international apphication is compliant with the conditions of 35 U.S.C.

3,75 and other applicable requirements a Form POT/DOEGANE indicating acceplancs of the application as a national stage
praission under 35 UB.C. 371 will be issuad in addition to the Filing Receipl, in due course.

New Infornational Application Flled with the USPTO as a Recslving Office

f o new miernational appiication is being fed and the intermalional application includes i'e necessary components for an
international iing dads (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number and of the

international Filing Dals (Form POT/RON0E) will be issuad in dus courss, subject 1o prascr ui;omz concaming national sacuriy,
|

3

and the date shown on this Acknowledgemant Receipt will sstablish the infaralional Hling date of the application.
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Doc Code: TRAN.LET

Document Description: Transmittal Letter

TRANSMITTAL
FORM

PTO/SB/21 (07-09)
Approved for use through 12/31/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

a co er.
ion Number 16450422

Flllng Date 2019-06-24
First Named Inventor NOOK
Art Unit 2859

Examiner Name

(to be used for all correspondence after initial filing) DIAG
Attorney Docket Number
k Total Number of Pages in This Submission 054985-000055-US-05 j
ENCLOSURES (Check all that apply)

I:l Fee Transmittal Form

D Fee Attached

Amendment/Reply

|:| After Final

D Affidavits/declaration(s)

[

Extension of Time Request

Express Abandonment Request

RICIC

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

(1 [

Looood O

Drawing(s)

Licensing-related Papers

Petition

Petition to Convertto a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund
CD, Number of CD(s)

D Landscape Table on CD

After Allowance Communication to TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Ooog od

Remarks

Submitting IDS form to correct issue with truncation on NPL numbers 28 and 38, per Examiner

phone call August 17, 2022.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

Vorys, Sater, Seymour and Pease LLP

Signature Michael Messinger/

Printed
rinted hame Michael Messinger

Date 2022-08-17

Reg. No.

37575

( CERTIFICATE OF TRANSMISSION/MAILING

\

the date shown below:

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

Signature

Qped or printed hame

Date j

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 5§52) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 2217



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008
20230 7590 08/23/2022 | A AMINGR |
Vorys, Sater, Seymour and Pease LLP
1909 K St., NW DIAO, MBAYE
9th Floor
Washington, DC 20006-1152 | ART UNIT | paper~vMBER |
2859
| NOTIFICATION DATE | DELIVERY MODE |
08/23/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

patlaw @vorys.com
vorys_docketing @cardinal-ip.com

PTOL-90A (Rev. 04/07) NOCO Exhibit 2005
xhibi

ADC v. NOCO
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mect Application No. Applicant(s)
Not COfA//ed bili 16/450,422 Nook et al.
olice of Allowabliity Examiner ArtUnit | AIA (FITF) Status
M'BAYE DIAO 2859 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.[¥) This communication is responsive to RCEX filed on 6/10/22, Preliminary Amendment filed 6/23/22.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 08/17/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. ¥} Other RUSH OF 08/10/2022.

of Biological Material .
4. Interview Summary (PTO-413),
Paper No./Mail Date.
/M BAYE DIAO/ 08/18/2022
Primary Examiner, Art Unit 2859

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220818
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Continuation Sheet (PTOL-37) Application No. 16/450,422

Continuation of 3. The allowed claim(s) is/are: 1-10,12-23,29-60 (renumbered 1-54)
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Receipt date: 08/17/2022 16/450,422 - GAU: 2859

Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16450422
Filing Date P019-06-24
INFORMATION DISCLOSURE First Named Inventor |[NOOK
STATEMENT BY APPLICANT [ — —
( Not for submission under 37 CFR 1.99)
Examiner Name DIAO
Aftorney Docket Number 054985-000055-US-05
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
/M.D7 |4 h740740 1988-0426  |[TARANTO et al.
2 H831350 1998-11-03 McCONKEY et al.
3 B057667 P000-05-02 MILLS
4 5144110 P0O00-11-07 MATSUDA et al.
5 F160381 P000-12-12 PETERZELL
6 5249106 P001-06-19 TURNER et al.
7 5271605 P001-08-07 [CARKNER et al.
8 B774607 P004-08-10 MOSENEDER et al.
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Receipt date: 08/17/2022

16/450,422 - GAU: 2859

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor

NOOK

Art Unit

Examiner Name DIAO

Aftorney Docket Number

054985-000055-Us-05

PYRYAL 5856764 p005-02-15  |HIGUMA
10  |[p919704 P005-07-19  |HEALEY
11 |[339347 p008-03-04 | FLDER etal.
12 |f508171 p009-0324  |CARRIER etal.
13 |f579811 p009-0825  |ISATL etal.
14 |[514900 D009-04-07  |ISANDER et al.
15  |f675261 p010-0309 | [ELDER etal.
16 |[791319 p010-09-07  |VESELIC etal.
17 |[847520 p010-1207  |VESELIC etal.
18 |[868582 p011-01-11  ||SANDER et al.
19 |[B030900 p011-10-04  |HUSSAIN et al.
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Receipt date: 08/17/2022

16/450,422 - GAU: 2859

Application Number 16450422
Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT [ — -
( Not for submission under 37 CFR 1.99)
Examiner Name DIAO
Aftorney Docket Number 054985-000055-UUS-05
20 B125181 P012-02-28 GREGG et al.
/M.D/
21 B686688 P014-04-01 HAN et al.
22 B786247 P014-07-22 SHINO et al.
23 BO04327 P015-03-31 KUSCH et al.
24 0007023 P015-04-14 DAO
25 0263717 P016-02-16 NAKANO et al.
26 0263907 P016-02-16 RICHARDSON et al.
27 0287725 P016-03-15 HUFFMAN et al.
28 0718419 P017-08-01 PROEBSTLE
29 0871392 P018-01-16 DURANDO et al.
30 0874611 P018-01-23 MVHITING et al.
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Receipt date: 08/17/2022 16/450,422 - GAU: 2859

Application Number 16450422
Filing Date 2019-06-24
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14 International Pty Ltd_, August 7, 2020

15 [5erman Patent Opposition. German Patent Application No. 102014114997

16 P21 advertisement brochure of the opponent transmitted on 12-22-2013.
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[THE NOCO COMPANY v. RING AUTOMOTIVE LIMITED, HP-2020-000022, Grounds of Invalidity, In the High Court

24 bf Justice Business And Property Courts of England and Wales Intellectual Property List {ChD) Patents Court, 2 pages

he making available to the public by supply, description and/or use of the HP2200 jump starter described in the
25 manual dated August 2013 at Annex A Before 3 July 2014 including in and after August 2013(*HP2200') {cited on page
Il of reference THE NOCO COMPANY v. RING AUTOMOTIVE LIMITED, HP-2020-000022, Grounds of Invalidity).

he Carku E-Power 21 device in so far as it is established to have been made available to the public in the Eariler
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| IMITED, HP-2020-000022, Grounds of Invalidity)
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barly as 11/5/2(113; The Lightning 12V Jump Starter (*Lightning Jump Starter), offered for sale by Pilot, Inc. at least as
barly as 3/2014; The |3 Model Jump Starter, offered for sale by Shenzhen Tsevie Company as Early as 5/19/2019_
[THE NOCO COMPANY, INC. v. SHENZHEN CHANGXINYANG TECHNOLOGY CO., L1D., Case No. 1:17-cv-02209,
Defendents’ Amended Final Invalidity and Unenforceability Contents, US District Court of North. Ohio, East. District.
28 Powerall PBJS12000RD Jump Starter (“Powerall Jump Starter”), sale by Gryphon Mobile Electronics as early 11/5/13;

| ightning 12V Jump Starter (“Lightning Jump Starter), sale by Pilot, Inc. as early 3/14; L3 Model Jump Starter, sale by
Bhenzhen Tsevie Co as early 5/19/19.

Notification of Material filed under Section 27, Australian Government IP Australia, November 8, 2016 (3 pages);
Declaration of Sheridan Lee (8 pages); Annexure SL-1 (8 pages); Annexure SL-2 {10 pages); Annexure SL-3 (9
bages); Annexure SL-4 (18 pages); Annexure SL-3, JP 3185027 (14 pages); Annexure SL-6 of English Translation of
P 3185027 (17 pages) and US 2004/0130298 (14 pages).

29

IThis Portable USB Charger Battery Pack Can Also Jump Start Your Car (viewed on Intemet on October 27, 2020]
30 KURL: https:/iwww_howto geek.com/179499/this-portable-usb-charger-battery-pack-can-also-jump-start-your-car/>,
bublished on January 13, 2014.

Clore Automotive, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF

31 CLORE AUTOMOTIVE, LLC TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 150-151.
32 Peltran USA, LLC, U.S. Intermnational Trade Commission, Investigation No. 337-TA-1256 DELTRAN USA, LLC'S
RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 196-219.
Bchumaker Electric Corporation and Schumacher Power Technology (Binhai) Co. Ltd., U.S. International Trade
33 Commission, Investigation No. 337-TA-1256, RESPONSE OF SCHUMACHER ELECTRIC CORPORATON AND

BCHUMACHER POWER TECHNOLOGY (BINHAI) CO. LTD., TO THE COMPLAINT OF THE NOCO COMPANY
UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND NOTICE OF INVESTIGATION, pages 180-184.
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37 INC. AND BEST PARTS, INC.'S RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION.

henzhen Carku Tech. Co., Ltd., 7OMAI Co._, Ltd., Antigravity Batteries LLC, Gooloo Tech. LLC, Great Neck Saw
I\Ilanufactures, Inc., Horizon Tool, Inc., MATCO Tools Corp., Nekteck, Inc_, Paris Corp., Powermax Battery (U.S.A),
nc., and Shenzhen Gooloo E-Commerce Co., Ltd. U.S. Inll. Trade Commission, Invest. No. 337-TA-1256,
RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, Exhibit B, pages 1-3.

38

almart Inc_, U.S. Intemational Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF WALMATR INC._,
39 O THE COMPLAINT OF THE NOCO COMPANY UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND
NOTICE OF INVESTIGATION

Bmartech Products, Inc., U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONDENT
40 EMARTECH PRODUCTS, INC.’S RESPONSE TO THE COMPLAINT UNDER 337 OF THE TARIFF ACT OF 1930,
AS AMENDED, AND NOTICE OF INVESTIGATION, pages 98-102.

Halo2Cloud, LLC and ZAGG Inc., U.S. International Trade Commission, Investigation No. 337-TA-1256,
41 RESPONSE OF HALO2CLOUD, LLC AND ZAGG INC TO THE SECOND AMENDED COMPLAINT AND NOTICE OF
INVESTIGATION, pages 141-142.

QVC, Inc., U.S. International Trade Commission, Investigation No. 337-1256, RESPONSE OF QVC, INC. TO THE

42 BECOND AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 144-145.
43 IP re Certain Portable Battery Jumpstarters and Components Thereof, 3370TA01256, United States International
rade Commission (March 17, 2021); Respondents Initial Invalidity Contentions, 14pages

44 Fairchild MC78XX/LM78XX/MCT78XXA 3-Terminal 1A Positive Voltage Regulator
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Case 3:23-cv-00642-SK Document 25 Filed 03/13/23 Page 1 of 1

AD 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court

[J Trademarks or

Northern District of California

on the following

A Patents. ( [7] the patent action involves 35 U.S.C. § 29_2.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
23-cv-642 2/14/2023 Northern District of California
PLAINTIFF DEFENDANT
The NOCO Company Hulkman LLC and Shenzhen Konghui Trading Co., LTD,
D/B/A Hulkman Direct
PATENT OR DATE OF PATENT R, o -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,770,992 9/26/2017 The NOCO Company
2 10,328,808 6/25/2019 The NOCO Company
3 10,981,452 4/20/2021 The NOCO Company
4 11,254,213 212212022 The NOCO Company
5 11,447,023 9/20/2022 The NOCO Company

In the above—entitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED
31 1331'2023

INCLUDED BY

IZT Amendment

[ Answer O Cress Bill [J Other Pleading

PATENT OR DATE OF PATENT , e o
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 11,584,243 212172023 The NOCO Company
2
3
4
5
In the above—entitled case, the following decision has becn rendered or judgement issued:
DECISIONAJUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy te Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 8:123-0v-00289-CIC-DFM Document 31 Filed GB/04/23 Page Lof 1 Page 1D #3141

AQO 120 (Rev. 08/103

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

Mail Stop 8
Birector of the U.S. Patent and Trademark Office
P.O. Box 1458
Alexandria, VA 22313-14588

T

{n Compliance with 33 U 3.& 8290 and/or 13 UL L. 811G you are hereby advised thal a court action has been
filed i the U.S. Instuct Court Central District of California
] Trademarks or i Patents.

on the following

{ ] the patent action invoives 35 U8L.8.282.

GRS ORI SRAER R

DATE FILED UL DISTRICT COURY

1288-CFC 201412023 Central District of California
PLAINTIF DEFENDANT
The NOCO Company Winplus North America, Inc., Winplus NA, LLG, and ADC
Solutions Auto LLC
PATENTOR DATE OF PATENT TR PATTIT (R TR ATTMARE

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
LHEI0.881.482 4/20/2021 The NOCO Company
2. 08.71.854.213 22212022 The NOCO Company
3. U8 114847823 9720/2022 The NOCO Company
4
5

In the above—entitled case, the following patent(s) trademark(s} have been included:

DATHIL \él’ig%}(}£3 NCLUDED BY
e j Amendment [ Answer 3 Cross Bill [ Gther Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT

HOLDPR OF PATENT OR TRADEMARK
OF TRADEMARK HOLDER OF PATENT OR TRADEMARIK

LS. 14,584,243 &2 2023 The NOCO Company

{n the above-—eniitled case, the following decision has been rendered or judgernient issued:

DECISIONAUDGEMENT
Order granting Defendants Winplus North America, Inc., Winplus NA, LLC, and ADC Solutions Auto
LLC'S Unopposed Motion to Stay by Judge Camey. Case Terminated.

CLERK

Kiry K. Gray

DATE
SI423

(BY) DEPUTY CLERE
Trina DeBose

Copy 1—Upon initiation of action, mail this copy o Director  Copy 3—Upon termination of action, mail this copy to Birector

{opy 2—Upon fHling document adding patent(s), mail this copy to Birector

Copy 4

Case file copy
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Case §23-0v-00208-CIC-DFM Document 4 Filed 02/14/23 Page 1 of 1 Page 1D #1104
AO 120 (Rev, 08/10)
O Mail Stop 8 REPORT ON THE
o Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
{n Compliance with 35 ULR.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed o the U.S. [hstniet Court Ceniral District of California on the following
] Trademarks or ¥ Patents.  ( [} the patent action involves 35 US.C.§292.):
DOCEET NO, DATE FILED LS DISTRICT COURT
8:23-0v-269 2/14/2013 Central District of California
PLAINTIFF DEFENDANT
The NOCO Company Winplus North America, Inc., Winplus NA, LLG, and ADC
Solutions Auto LLC
PATENT OR DATE OF PATENT o T DATTIT (VR TR AT AR
TRADEMARK NQ, OR TRAIFEMARK HOLDER OF PATENT OR TRADEMARK
PoULE 10,881 452 4/20/2021 The NOCO Company
2 U8 11,254,213 2{2212022 The NOCQO Company
3 US. 11,447,023 /2012022 The NOCO Company
4
5
In the above—entitled case, the following patent(s) trademark(s} have been included:
DATE INCLUDED INCLUDED BY
T Amendment [ Answer 3 Cross Bill [ Gther Pleading
PATENT OR DATE OF PATENT . OB DATTIT (SR TR AT AR
TRADEMARK NO. OF TRATFEMARK HOLDER OF PATENT OR TRADEMARK
5
4
5
{n the above-—eniitled case, the following decision has been rendered or judgement issued:
DECISIONAUDGEMENT
CLEREK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy o Director  Copy 3—Upon termination of action, mail this copy to Director
{opy 2—Upon filing document adding patent(s), mail this copy o Birector Copy 4—Case file copy
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PTOQ/AIAMA (1115}

Appraved for use through 043072017, OME 0651-0932

UE, Paterd gl Trademark Offies; US, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to s collection of information unless & contains a valid OB conlrol rpmber,

Attorney Docket Number | 054985.000055-US04

Application Data Sheet 37 CFR 1.76

Application Number

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

title of vention | -0 e nevIcE THEREOE

The application data sheetis part of the provisional or nonprovisional application for which it is being submitied. The following form contains the
hibliographic data arranged in a format specified by the United States Patent and Trademark Gifice as outlined in 37 CFR 1.76.

This document may he completed electronically and submitted to the Office in electronic format using the Elecironic Filing System (EFS) or the
document may be printed and included in 2 paper fited application.

Secrecy Order 37 CFR 5.2:

o Portions or all of the application associaled with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 OFR 5.2 {Paper filers only. Applications that fall under Secrecy Order may not be filed electronically)
Inventor Information:
Inventor 1
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Jonathan Lewis NGOK
Residence information (Select One} (o) US Residency (O Non US Residency (O Active US Military Service
City | Gates Mills State/Province | OH Country of Residence us
Mailing Address of Inventor:
Address 1 The Noco Company, 30339 Diamond Parkway, #1602
Address 2
City Glenwiliow i State/Province I OH
Postal Code 44139 | Countryi us
inventor 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
William Knight NGOK
Residence Information (Select One) (&) US Residency () Non US Residency () Active US Military Service
City | Shaker Heights State/Province | OH Country of Residencé | US
Mailing Address of inventor:
Address 1 The Noco Company, 30338 Diamond Parkway, #102
Address 2
City Glenwiliow | State/Province [ OH
Postal Code 44439 | Countryi us
Inventor 3
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
James Richard STANMFIZLD
Residence information (Select One) (o) US Residency () Non US Residency () Active US Military Ser@CO Exhibit 2005
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PTOAANA (1115}

Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

054885.0006055-U804

Aftorney Docket Number

Appiication Data Sheet 37 CFR 1.76

Application Number

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

Title of tnvention | & w1 e nevice THEREOR

City | Peoria StatefProvince | AZ | Country of Residencé | Us

Mailing Address of Inventor:

Address 1 The Noco Company, 30338 Diamond Parkway, #102
Address 2
City Glenwiliow State/Province I OH
Postal Code 44139 | Countryi us
inventor 4
tegal Name
Prefix| Given Name Middie Name Family Name Suffix
Derek Michael UNRERHILL
Residence information (Select One} (o) US Renidency () Non US Residency () Active US Military Service
City | Tempe State/Province | AZ Country of Residencd | US

Mailing Address of Inventor:

Address 1 The Noco Company, 30338 Diamond Parkway, #102

Address 2

City Gienwiliow | State/Province OH
Postal Code [ 44139 I Countryi us

All inventors Must Be Listed - Additional Inventor Information blocks may be
genearated within this form by selacting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33{(a).

[[] An Address is being provided for the correspondence information of this application.

Customer Number

Email Address

20230

Patlaw@vorys.com

Application Information:

PORTABLE VEMICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND
JUMPER CABLE DEVICE THEREQF

Title of the invention

Aftorney Docket Number| 054985.000065-U804

Small Entity Status Claimed

Application Type
Subject Matter

Monpravisional

Utifity

Totai Number of Drawing Sheets {if any) Suggested Figure for Publication {if any)

EFSWeb 2212
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PTOAANA (1115}

Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Aftorney Docket Number | 054985.000055-U804

Appiication Data Sheet 37 CFR 1.76

Application Number

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

Title of tnvention | & w1 e nevice THEREOR

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111} and 37 CFR 1.537(a). Do not comiplete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priorty information must be
provided in the appropriate section{s} below {i.e, “Domestic Bepefit'National Stage Information” and "Fareign Prioity information”.

For the purposes of a filing date under 37 CFR 1.53{b), the description and any drawings of the present application are replaced by this
reference to the previcusly filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM.DD)} Inteltectual Property Authority or Country
fited application

Publication information:

[} Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not o Publish. inereby request that the attached application not be published under

35 U.8.C. 122(b} and cerlify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral internationat agreement, that requires
publication at eighteen months after filing.

Representative Information:

Represeniative information should be provided for all prachiioners having a power of attorney in the application. Providing

this information it the Application Data Sheet does not constitute a power of atlomey in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Reprasentative Name section below. If both sections are compileted the customer
Number will be used for the Representative Information during processing.

Please Select One: {#) Customer Number (O us Patent Practitioner | () Limited Recognition (37 CFR 11.8)
Customer Number 20230

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 385(c), or 386(¢c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 LU.S.C. 118{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status { Pending

Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 16921792 2018-08-31

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
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PTOAANA (1115}

Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Aftorney Docket Number | 054985.000055-U804

Appiication Data Sheet 37 CFR 1.76

Application Number

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

Title of tnvention | & w1 e nevice THEREOR

Prior Application Status | Pending

Filing or 371{c} Dale

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16921792 Continuation of 15681884 2017-68-31

Prior Application Status | Palented

Application - ] Priey Application Filing Date . ] Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Numbey (YYYY-MM-DO)
15691884 Continuation of 14619655 2015-02-11 9770892 2017-08-26
Prior Application Status { Palented
Application o Prior Application Filing Date lssue Date
Number Continuity Type Nurnber (YYYY-mm-Dp) | PElentNumber | yyyy pnpo)
14519655 Division of 14325938 2014-07-08 ac07015 2015-04-14
Prior Application Status { Pending 7
Filing or 371{c} Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14325938 Continuation of PCTUS1445434 2014-07-03

Additional Domestic Benefit'National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority information:

This section allows for the applicant to claim priorty to a foreign application. Providing this information i the application data sheet
constitutes the claim for priority as required by 35 U.5.C. 118(b} and 37 CFR 1.55. When paority is claimed to a foreign application
that is eligible for retrieval under the pricsity document exchange program {PD}()’ the information will be used by the Office to
autornatically attempt retrieval pursuant to 37 CFR 1.58{i}{1} and (2). Under the POX program, applicant bears the ultimate
responsibitity for ensuring that a copy of the foreign application is received by the Office from the participating foreign inteflectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g}{1}.

Application Number C:(::untryi Filing Date {YYYY-MM-DD} Access Code! {if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

NOCO Exhibit 2005
ADC v. NOCO
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PTOAAAL (1113

Appraved for use through 043072017, OME 0651-0932
U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Attorney Docket Number | 054985.000055-US04
Application Data Sheet 37 CFR 1.76 Orney Locket umber 5

Application Number

Title of tnvention | & w1 e nevice THEREOR

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

This application {1} claims priority to or the benefit of an application filed before March 16, 2013 and {2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[} 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor fo file provisions of the AlA.

EFSWeb 2212
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PTOAANA (1115}

Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Aftorney Docket Number | 054985.000055-U804

Appiication Data Sheet 37 CFR 1.76

Application Number

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

Title of tnvention | & w1 e nevice THEREOR

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority
fo permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see paragraph A
in subsection 1 below) and the European Patent Office (EPQ} access to any search resuils from the instant application
{see paragraph B in subsection 1 below).

application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign P office(s). instead, Form PTO/SB/30 or PTO/SE/68 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Bocument Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization} is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{PO}. the Korean intelflectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China {8IPQ), the World intellectual Property Organization {WIPQ), and any other foreign intellectual property office
participating with the USPTQ in a bilateral or multilateral priority document exchange agreement in which a foreign
apptication claiming priority fo the instant patent application is filed, access to: {1} the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priarity or benefit is claimed by the
instant application and its related bibliographic data, and {3) the date of filing of this Authorization. See 37 CFR 1.14(h)
{1}).

B. Search Results from U.8, Application to EPQO - Unless box B in subsection 2 {opt-out of authorization} is checked,
the undersigned hereby grants the USPTO authority to provide the EPQ access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14{h}{2).

The applicant is reminded that the EPQ's Rule 141{1} EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Inteliectual Property Office(s)

[ 1 application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

[ ] application. if this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly avallable, the USPFTO may provide access to the
application in accordance with 37 CFR 1.14.

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 2242

EFSWeb 2212



PTOAAMA (T1-15)
Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Appiication Data Sheet 37 CFR 1.76

Aftorney Docket Number | 054985.000055-U804

Application Number

Title of invention

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

CABLE DEVICE THEREGF

Applicant Information:

Providing assigriment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR

o have an assignment recorded by the Office.

Applicant 1

i the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45}, this seclion should not ba compleled.
The information to be provided in this seclion i the name and address of the lagal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignes, person to whom the inventor is under an ohligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. i the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interast) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(&) Assignee

O Legal Representative under 35 U.8.C. 117

() Joint inventor

() Person to whom the

inventor is obligated to assign. Q Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor;

If the Applicant is an

Organization check heare.

Organization Name

THE NOCQO COMPANY

Mailing Address Information For Applicant:

Address 1 430338 Diaroond Parkway, #102____

Address 2

City i _Glenwillow _____ State/Province _|_ OH _____
Country | Us Postal Code 44139

Phona Number

Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee information inciuding Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title

37 of CFR to have an

assignment recorded by the Office.

EFSWeb 2212
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PTOAANA (1115}

Appraved for use through 043072017, OME 0651-0932

U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

054885.0006055-U804

Aftorney Docket Number

Appiication Data Sheet 37 CFR 1.76

Application Number

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

Title of tnvention | & w1 e nevice THEREOR

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired o be included on the patent
application publication. An assignee-applicant identified in the "Applicant information” seclion will appear on the patent application
publication as an applicant. For an assignee-applicant, complete thia section anly if identification as an assignae is also desived on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

%]

Organization Name THE NOCC COMPANY

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 30339 Diamond Parkway, #102

Address 2

City Glenwillow State/Province OH
Countryi us Postal Code 44139

Phone Number

Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button,

Signature:
NOTE: This Application Data Sheet must be sighed in accordance with 37 CFR 1.33(b}. However, if this Application

subsection Z of the "Authorization or OQpt-Qut of Authorization to Permit Acecess” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature Pwilliam L. Klima/ Date {YYYY-MM-DO)| 2012-06-24

First Name | William L. Last Name Klima 32422

Registration Number

Additional Signature may be generated within this form by selecting the Add button.

EFSWeb 2212
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PTOAAAL (1113

Appraved for use through 043072017, OME 0651-0932
U8, Patest and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Pageraork Reduetion Act of 1885, no persoas ars requived 1o respond to a coflection of information andess § containg a valid OB conteol ruprber,

Aftorney Docket Number

Appiication Data Sheet 37 CFR 1.76

054885.0006055-U804

Application Number

Title of tnvention | & w1 e nevice THEREOR

PCORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER

This coffection of information is required by 37 CFR 1.75. The information is required to obtain or retain a benefit by the public which
is to file {and by the USPTO to process} an application. Confidentialily is governed by 35 U.5.C. 122 and 37 CFR 1.14. Thia
collaction is estimated to take 23 minutes to complete, including gathering, preparing, and submitling the completed application data
shest form to the USPTG. Time will vary depending upon the individual case. Any comments on the amount of time you requise to
complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U8, Patent and
Trademark Cffice, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SERD TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Frivacy Act of 1974 (9.1, 93-579) requires that you be given certain information in conhection with your submission of the attached form refated to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: {1} the general authority for the collection of this infermation
fs 35 US.L 2{bXIL (2 fumishing of the infarmation solicited is voluntary; and {3) the principal purpose for which the information is used by the U5, Patent and
Trademark Office Is 1o process and/or examing your submission refated to & patent application or patent. you do not furnish the requested information, the U.S,
Fatent and Trademark Office may not be able to grocess and/for exarmine your submission, which iy resull in termination of procesdings or abandonrment of
the application or expiration of the patent.

The information provided by you i this form will be subijeat to the folfowing routine uses:
1 Theinformation on this form will be trested confidentially to the extent allowed under the Fresdom of Informastion Act (5 11.5.C. 552} and the Privacy
Act {5 US.LC 552a]. Records from this system of records may be disclosed 1o the Depariment of Justive to determine whether the Fresdorm of

information Act requires disciosure of these records,

2. Arecord from this systam of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, indluding disclosures to opposing coursel in the course of settlemant negotiations.

(%7}

Arecord in this system of records may be disclosed, a5 a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respeact to the subject matter of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a confractor of the Agency having need for the information in order to perform
acontracl. Recipients of information shall be required to comply with the reguirements of the Privacy Act of 1974, as amended, pursuant 1o 5 4.5.C.
552a{m).

5. Avrecord related to an Interbational Application filed under the Patent Cooperation Traaty in this system of records may be disclosed, as a routine use,
to the International Sureay of the World Intelleciual Property Organization, pursuant to the Patent Cooperationtraaty,

o

A record in this systam of records may be disclosed, 85 a routine use, to another feders) agenay for purposes of Nationat Security review {35 US.L 181
and for review purstant to the Atomic Snergy Act (42 LLS.C 218

7. Acrecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or histher designes, during sn
trspection of recortds conducted by GSA as part of that agencys responsibility to recommend improvements in records managemesnt practices and
programs, under authority of 44 1150, 2904 and 2906, Such disclosure shall be made inaccordance with the GSA regulations governing inspection of
records for this purpese, and sny other relevant e, GSA or Commarce) diractive, Such disclosura shall not be dsed 1o musks determinations about
individuals.

8. Acrecord from this system of records may be disclosed, as a routine use, to the public after either publlication of the application pursuant to 35 .S.C
122{b} of lssuance of 3 patent pursuant 1o 35 U.5.C 151, Further, & record may be disdosed, subject {o the imitations of 37 CFR 1,14, as 8 routine Use,
to the public if the record was filed in an application which berame abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local Iaw enforcement agency, if the USPTO becomes
aware of a violstion or potential violation of law or regulation.
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PTO/AIA/123 (08-12)
Approved for use through 09/30/2025. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

| | er.
W@Wﬂs Patent Number WWEM
CHANGE OF s

Issue Date

CORRESPONDENCE ADDRESS __ September 20, 2022
Patent Application Number 16/450,422
Address to: Filing Date June 24, 2019
Mail Stop Post Issue First Named Inventor
Commissioner for Patents Johnathan Lewis Nook
P.O. Box 1450
KAIexandria, VA 22313-1450 ngg Docket 054985-000055-US-05 /

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number:

20583
OR

Firm or

Individual Name
Address
City State ZIP
Country
Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTO/SB/47).

| am the:

Patentee.

If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

v Attorney or agent of record. Registration Number 47919

Patent practitioner acting in a representative capacity whose correspondence address is the correspondence
address of record. Notice has been given to the patentee or owner. Registration Number 47919

Signature /Joseph M. Sauer/

Typed or

Printed Name J0sePh M. Saver

Date 06 March 2024 Telephone 216-586-7506

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below*.

|:| *Total of forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-00**. Public burden for this form is estimated to average ** hour per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

; ; ; ; NOCO Exhibit 2005
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. The United States
Patent and Trademark Office (USPTO) collects the information in this record under authority of 35
U.S.C. 2. The USPTO’s system of records is used to manage all applicant and owner information
including name, citizenship, residence, post office address, and other information with respect to
inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection
with the invention for which a patent is sought or has been granted. The applicable Privacy Act
System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). https://
www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341. pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the
event that the system of records indicates a violation or potential violation of law; 2) a Federal, state,
local, or international agency, in response to its request; 3) a contractor of the USPTO having need
for the information in order to perform a contract; 4) the Department of Justice for determination of
whether the Freedom of Information Act (FOIA) requires disclosure of the record; 5) a Member of
Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6)
a court, magistrate, or administrative tribunal, in the course of presenting evidence, including
disclosures to opposing counsel in the course of settlement negotiations; 7) the Administrator,
General Services Administration (GSA), or their designee, during an inspection of records conducted
by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and any
other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review
(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of
Personnel Management (OPM) for personnel research purposes; and 9) the Office of Management
and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process
and/or examine your submission, which may result in termination of proceedings, abandonment of the
application, and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International
Bureau of the World Intellectual Property Organization, if the record is related to an international
application filed under the Patent Cooperation Treaty; 2) the public i) after publication of the
application pursuant to 35 U.S.C. 122(b), ii) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if
the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open
to public inspections, or an issued patent, or iv) without publication of the application or patent under
the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii), and/or 3) the National Archives
and Records Administration, for inspection of records.
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PTO/AIA/80 (07-17)

Approved for use through 03/31/2021. OMB 0651

-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number: | 20583
OR

I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Name Registration
Number Number

Name

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 20583
OR

Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: 1. yoco Company

30339 Diamond Parkway, #102
Glenwillow, OH 44139

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c)} may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

RN

Signature . Ne ¥ 4 Date September 12, 2022

Name Jonathan L. Nook Telephone 440-703-9065

Title President

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update

(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This

collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary

depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shoul
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

d
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Ao, Y e onto. oV
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/450,422 03/06/2024 03:03:55PMZET 054985-000055-US-05

Title of Invention

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND
JUMPER CABLE DEVICE THEREOF

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 11447023
under 35 USC 111(a)

CONFIRMATION # 1008 FILED BY  Erin Rosenfelder
PATENT CENTER # 64574973 FILING DATE  06/24/2019
CUSTOMER # 20230 FIRST NAMED  Jonathan Lewis Nook
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Joseph Sauer
ADDRESS

Documents TOTAL DOCUMENTS: 3
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

Signed_PoA.pdf 1 Power of Attorney 355 KB

aia0123.pdf 2 Change of Address 415 KB

SuppADS.pdf 10 Application Data Sheet 811 KB

Warning: This is not a USPTO supplied ADS fillable form. Data in the form cannot be
automatically loaded to other USPTO systems.

Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
Sianed PoA.odf 0C781EE1CBOEFDDFB9922F8D9E1FO0AFB68F612EF2B9A73F
ghea_ P CD605DD74481054D3F1OE203EABSCF88SC16070288@0%%%%“ 2005
ADC v. NOCO
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Page 2 of 2
5613644B8853A59435C332202CB71F84

C6A8C2245EF623858A997BF6A93A29636C1199144CF85599C7
aia0123.pdf AB72FBC850E20EABFESAAF6A245A415800D5C1DEFA58B669
5B718B64980D9CB952E69A5F41BD2B

3C16E872DBA2EDB5D8D2850530381A732C938024C9239FC06
SuppADS.pdf 21CCD9778B8674739A9F54CADAO3FO0B2C05BBA7443E6ABDB
D5540C9ACC55099FF64987E05E2E9B6

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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7 5% UNITED STATES PATENT AND TRADEMARK OFFICE

Ny 2 UNITED STATES DEPARTMENT OF COMMERCE
P ) United States Patent and Trademark Office
“ Address: (P;gMBMIISSION'ER FOR PATENTS
0. Box

450
Alexandria, Virginia 22313-1450
.EOV

Www.uspto,

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05
CONFIRMATION NO. 1008
20230 POWER OF ATTORNEY NOTICE
Vorys, Sater, Seymour and Pease LLP
1908 K St N O A A
0OC000000069699971

9th Floor
Washington, DC 20006-1152

Date Mailed: 03/15/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/06/2024.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/
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S .\%%"
S 2\ UNITED STATES PATENT AND TRADEMARK OFFIGE
N E UNITED STATES DEPARTMENT OF COMMERCE
P &\ United States Patent and Trademark Office
“ — Address: ggwIISSIONER FOR PATENTS

450
Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05
CONFIRMATION NO. 1008
20583 POA ACCEPTANCE LETTER
250 Vesoy Stret ARV AT

New York, NY 10281-1047
Date Mailed: 03/15/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/06/2024.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/

page 1 of 1

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671

Page 2253





