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1. 

COUPLER FOR ELECTRIC VEHICLE 
CHARGING STATION 

FIELD OF ART 

Aspects of the disclosure generally relate to securing a 
coupler of an electric Vehicle charging station, and in particu 
lar, a locking mechanism of the coupler to secure the coupler 
to the electric Vehicle charging station or an electric Vehicle 
inlet. 

BACKGROUND 

Demand for electric Supply equipment is growing as the 
desire to reduce the global dependency on fossil fuels 
increases. AS technology related to electric motors advances, 
more and more electric motors replace combustion engines. 
This effect has already begun in the automotive industry. 
Today, hybrid and electric Vehicles are becoming increas 
ingly popular. Accordingly, demand for Supplying these 
vehicles with electric power is rising. 

To meet this demand, individuals and corporations have 
been increasing production and installation of electric Vehicle 
charging stations, also referred to as electrical vehicle Supply 
equipment (EVSE). Among other components, this equip 
ment typically includes a coupler at one end of a cable for 
connecting the charging station to an electric Vehicle so that 
an electric Supply may be delivered from a power Supply 
Source to the electric vehicle. For practical purposes, stan 
dards have been developed to bring uniformity to the design 
of couplers. Due to these standards, users of electric vehicles 
can be assured that they will find an electric vehicle charging 
station with a coupler adapted to fit their particular electric 
vehicle. While standards serve an invaluable purpose, they 
also set limits on the design of the couplers. 
The coupler is an important component of the charging 

station because without it power cannot be Supplied to electric 
vehicles. In addition to performing a meaningful function, the 
coupler itself may have considerable monetary value. For 
these reasons, couplers may be targets of vandalism. Among 
all the components of the charging station, the coupler may be 
most Susceptible to vandalism, in part, because it is necessar 
ily exposed to the environment Surrounding the charging 
station so that it may be readily accessible. 

Further, couplers may be particularly vulnerable to theft 
and/or vandalism because charging stations may be installed 
in numerous locations. That is, the charging stations may be 
spread out over a large area instead of being grouped together 
as traditional gas pumps are at a gas station. Therefore, it may 
be especially difficult for an owner or operator to monitor 
multiple charging stations. 

Accordingly, new systems and methodologies are required 
to secure the couplers of charging stations while maintaining 
user friendliness, safety, and cost of ownership. 

BRIEF SUMMARY 

In light of the foregoing background, the following pre 
sents a simplified Summary of the present disclosure in order 
to provide a basic understanding of some aspects of the inven 
tion. This summary is not an extensive overview of the inven 
tion. It is not intended to identify all key or critical elements 
of the invention or to delineate the scope of the invention. The 
following Summary merely presents some concepts of the 
invention in a simplified form as a prelude to the more 
detailed description provided below. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Currently, couplers can be disconnected from charging 

stations and electric Vehicles by anyone. That is, there is no 
locking mechanism that prevents or hinders a person’s ability 
to disconnect the coupler from the charging station and the 
electric vehicle whenever he/she desires. Aspects of the 
present disclosure provide a locking mechanism within the 
coupler that secures the coupler to the charging station and/or 
the electric vehicle. Notably, the locking mechanism may 
include a pushbutton, actuator (e.g., Solenoid), and Snap. The 
actuator may move between a lock position and unlock posi 
tion. When the actuator is in the lock position the pushbutton 
is prevented from being pushed down, and therefore, the Snap 
cannot be moved. Meanwhile, when the actuator is in the 
unlock position, the pushbutton may be pushed down causing 
the Snap to release from the charging station or electric 
vehicle. 

Because the locking mechanism is included within the 
coupler, no external components are needed to modify the 
charging station or electric Vehicle. Moreover, the locking 
mechanism of the present disclosure may control who is able 
to disconnect the coupler and/or at what times the coupler 
may be disconnected. The coupler may interface with a pro 
cessor or other device for determining whether a user is 
authorized to unlock the coupler. For example, the coupler 
may include a fingerprint reader integrated with the push 
button for identifying a user in order to determine whether the 
user is authorized to unlock the coupler. 

Another aspect of the locking mechanism is that it may be 
implemented in any coupler complying with any known and 
foreseeable standard. In particular, the locking mechanism 
may be incorporated in a coupler that is compatible with the 
following standard: “SAE Recommended Practice J1772, 
SAE Electric Vehicle and Plug in Hybrid Electric Vehicle 
Conductive Charge Coupler (hereinafter referred to as SAE 
J1772). Accordingly, this disclosure provides a coupler that 
may be universally implemented. 

Aspects of the disclosure address one or more of the issues 
mentioned above by disclosing methods, computer readable 
media, and apparatuses for providing an improved charging 
station having a specially designed coupler. For example, 
aspects of the disclosure provide a method of using the charg 
ing station, and, in particular, a method of using the coupler. 
Further, example steps are provided to explain how and when 
a coupler may be locked and unlocked. 
Of course, the methods and systems of the above-refer 

enced embodiments may also include other additional ele 
ments, steps, computer-executable instructions or computer 
readable data structures. In this regard, other embodiments 
are disclosed and claimed hereinas well. The details of these 
and other embodiments of the present disclosure are set forth 
in the accompanying drawings and the description below. 
Other features and advantages of the invention will be appar 
ent from the description and drawings and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure is illustrated by way of example and 
is not limited in the accompanying figures in which like 
reference numerals indicate similar elements and in which: 

FIG. 1 is a diagram illustrating an example configuration of 
an electric Vehicle charging station according to an aspect of 
the present disclosure. 

FIG. 2 is a diagram illustrating another view of the electric 
vehicle charging station according to an aspect of the present 
disclosure. 
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FIG.3 is a diagram illustrating an example configuration of 
a coupler of the electric vehicle charging station according to 
an aspect of the present disclosure. 

FIG. 4 is a diagram illustrating another view of the coupler 
of the electric Vehicle charging station according to an aspect 
of the present disclosure. 

FIG. 5 is a flow diagram illustrating an example method 
according to an aspect of the present disclosure. 

FIG. 6 is a block diagram of an example computing device 
that may be used according to an illustrative embodiment of 
the present disclosure. 

DETAILED DESCRIPTION 

In accordance with various aspects of the disclosure, meth 
ods, computer-readable media, and apparatuses are disclosed 
to lock a coupler to a charging station or electric vehicle. 
Herein, locking a coupler may refer to preventing or hinder 
ing the coupler from being disconnected. The coupler may be 
configured so that it may only be unlocked after electronically 
identifying an authorized user. Moreover, the coupler may be 
further configured to include a locking mechanism having an 
actuator within a handle of the coupler. Because the actuator 
is within the coupler, it may be capable of locking the coupler 
to an electric vehicle. The actuator may move between an 
unlock and lock position to control whether a push button on 
the coupler may be pushed down by a user. When the push 
button is capable of being pushed down, a lever connected to 
the pushbutton may move causing a Snap at the other end of 
the lever to release the coupler from the charging station or 
electric vehicle. Specifically, the snap may rise above a 
groove on the receptacle of the charging station or electric 
vehicle. With the snap positioned above the groove, the cou 
pler may be pulled away from the receptacle of the charging 
station or electric Vehicle thereby disconnecting the coupler. 

Further, to control the actuator, a communication wire may 
be connected between a processor in the charging station and 
the actuator. In addition, another communication wire may be 
connected between an identification device on the coupler 
and the charging station. Herein, an identification device may 
be any device. Such as a fingerprint Scanner, for capturing 
identification information of a user. The identification device 
may transmit the identification information to the charging 
station via a communication wire so that a processor or appli 
cation specific integrated circuit (ASIC) at the charging sta 
tion may perform the identification and authorization. In an 
example embodiment, the identification device may include a 
fingerprint scanner incorporated into the push button. 

Although each of the example embodiments illustrated in 
the figures is in compliance with SAE J1772, it is contem 
plated that one of ordinary skill in the art would be capable of 
adapting the example embodiments to Suite other standards 
now available or to come. Further, it should be understood 
that aspects of the disclosure may be applicable to other types 
of electric Supply equipment having couplers with similar 
standards. 

FIG. 1 is a diagram illustrating an example configuration of 
an electric Vehicle charging station (hereinafter referred to as 
a charging station) 100 according to an aspect of the present 
disclosure. It should be understood that FIG. 1 does not show 
all components of the charging station 100, and instead 
focuses on some basic components of the charging station 
100, as specified in SAE J1772. Further, FIG. 1 shows the 
charging station in a state in which the coupler 101 is con 
nected to the charging station itself, and therefore, is not 
charging an electric Vehicle. 
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4 
As shown in FIG. 1, the charging station 100 may include 

a coupler 101, a charging station control box 102 having a 
bracket 102a, a charging station receptacle 103, a cable 104, 
control electronics 105, and a user interface 106. FIG. 1 also 
illustrates that the charging station 100 is connected to an 
electric power source 107. The electric power source may 
Supply alternating current (AC) power and/or direct current 
(DC) power. Also, the electric power source may be config 
ured to supply various levels of electric power. For example, 
the electric power source may provide 120VAC and/or 240 
VAC. Moreover, in a case in which AC power is supplied, the 
frequency of the alternating current may vary (e.g., 60 Hz, 50 
HZ, etc.). During charging, the electric poweris Supplied from 
the electric power source 107 to the cable 104. 
The cable 104 may include a plurality of conductors. Some 

of the conductors in the cable 104 may be used to deliver the 
electric power during charging while others may serve other 
purposes, such as monitoring the state of the coupler 101. In 
addition, the cable 104 may include an insulator for insulating 
the conductors inside. As shown in FIG. 1, the cable 104 
connects the charging station control box 102 at a fixed posi 
tion 108 to the coupler 101. In some embodiments, the cable 
104 may be fixedly or removably connected to the charging 
station control box 102 and/or the coupler 101. However, 
from a safety or regulatory standpoint, it may be desirable to 
fixedly connect the cable 104 to the charging station control 
box 102 and the coupler 101. 

In an aspect of the disclosure, the coupler 101 may be 
configured to connect to the charging station receptacle 103. 
The configuration of the charging station receptacle 103 may 
vary, but may include certain features, such as a groove (not 
shown), for interfacing with coupler 101. In some embodi 
ments, the charging station receptacle 103 may be configured 
to electrically connect to the coupler 101, whereas in other 
embodiments the charging station receptacle 103 may 
include other mechanical components. Also, as shown in FIG. 
1, the charging station receptacle 103 may be situated on the 
charging station control box 102 at a location that is readily 
accessible by users. The charging station receptacle 103 may 
aid in protecting the cable 104 and coupler 101 from being 
damaged as it may keep the coupler 101 and cable 104 off of 
the ground where, for example, it may be run over by a 
vehicle. 
The charging station control box 102 may refer to a main 

structure that houses one or more components of the charging 
station 100. Although shown as a single structure, the charg 
ing station control box 102 may be the compilation of mul 
tiple separate structures. FIG. 1 illustrates that the charging 
station control box 102 may house control electronics 105. 
The control electronics 105 are depicted as a block with 
dashed borders to illustrate that the control electronics 105 
may be housed inside the charging station control box 102 
(i.e., that they might not be exposed to the environment). The 
control electronics 105 may be configured to open and close 
a contactor (not shown) to control delivery of the electric 
power Supply, and thus, control a charging operation. The 
control electronics 105 may also perform other functions 
Such as monitoring the connection of the coupler 101 and 
locking and/or unlocking the coupler 101 as described in 
further detail below. To perform these functions, the control 
electronics 105 may comprise various circuit components, 
Such as resistors, capacitors, inductors, etc., and/or one or 
more integrated circuits. In some embodiments, the control 
electronics 105 may be implemented on a printed circuit 
board (PCB). Additionally, or alternatively, the control elec 
tronics 105 may include one or more processors and memory 
for storing computer-executable instructions that may be per 
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formed by the one or more processors. Although not shown in 
FIG. 1, the control electronics 105 may be electrically con 
nected to a conductor in the cable 104, and therefore, may also 
electrically connect to the coupler 101. 

Furthermore, the control electronics 105 may be electri 
cally connected to the user interface 106. The user interface 
106 may include an input unit. Such as a keypad, touchscreen, 
magnetic card reader, fingerprint scanner, a radio frequency 
identification (RFID) reader, etc., and/or a display unit, such 
as a screen, a light emitting diode (LED) display, etc. In 
particular, the user interface 106 may include a credit card 
reader so that users may perform a payment transaction. Like 
the charging station receptacle 103, the user interface 106 
may also be positioned on the charging station control box 
102 at a location that is readily accessible by users. 

FIG. 2 illustrates another example view of the charging 
station 100. As shown in FIG. 2, the charging station 100 may 
be connected to an electric vehicle 210. Specifically, the 
coupler 101 of the charging station 100 is connected to an 
electric vehicle inlet 211 of the electric vehicle 210. The 
electric vehicle inlet 211 may be configured to electrically 
connect to one or more of the conductors in the cable 104. In 
particular, the electric vehicle inlet 211 may be configured to 
connect to the cable 104 to receive electric power. Further, the 
electric vehicle inlet 211 may be configured to transfer the 
electric power to a battery so that the electric vehicle 211 may 
be charged. In addition to being configured to electrically 
connect to the coupler 101, the electric vehicle inlet 211 may 
also be configured to mechanically connect to the coupler 
101. That is, the electric vehicle inlet 211 may include a 
groove or other mechanical component for the coupler101 to 
latch onto. 

FIG. 2 also shows elements similar to those shown in FIG. 
1. Like elements have been assigned like reference charac 
ters, and thus, further description of such elements will be 
omitted. 

FIG. 3 illustrates a face of the coupler 101 in accordance 
with an aspect of the disclosure. As shown, the face of the 
coupler 101 may include five contacts 320 configured to 
electrically connect the conductors of the cable 104 with 
conductors of the electric vehicle inlet 211. The five contacts 
320 may include two power contacts for Supplying electric 
power, a ground contact for connecting a ground terminal of 
the electric vehicle inlet 211 to an equipment ground of the 
charging station 200, a proximity line contact for use in 
detecting the connection of the coupler 101 to the electric 
vehicle inlet 211, and a pilot contact for use in monitoring the 
charging of the electric vehicle 210. 

FIG. 4 illustrates an example configuration of the coupler 
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the coupler 101 shown in FIG.3 along line A-A. The outside 
of the coupler 101 may be referred to as a handle 430. The 
handle 430 may include the face of FIG. 3 having the five 
contacts 320 therein. Further, the handle 430 may be a shell 
made of plastic or another Suitable material for enclosing 
many of the components of the coupler 101. The handle 430 
may be shaped so that the coupler101 may be easily gripped. 
That is, the handle 430 of the coupler 101 may have an 
ergonomic design. 

At the end of the handle 430, the coupler 101 may expose 
the five contacts 320 (not shown in FIG. 4). The handle 430 
may also connect the cable 104 of the charging station 100 to 
the five contacts 320. As explained above, the cable 104 may 
include a plurality of conductors. In addition to the conduc 
tors described above, the cable 104 may also include a com 
munication wire 431 for connecting an actuator 432 to the 
charging station 100. In some embodiments, the communi 
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6 
cation wire 431 may include one or more wires for Supplying 
electric current to the actuator 432. The actuator 432 may be 
configured to move in response to an electrical signal trans 
mitted via the communication wire 431. The actuator 432 
may be a Solenoid, rotative motor, or other similar device. 
Where the actuator is a Solenoid, moving in response to the 
electrical signal may include extending an armature or 
plunger of the Solenoid. Although only one actuator 432 is 
shown in FIG. 4, one or more actuators may be incorporated 
into the handle 430. The actuator 432 may move a stopper 433 
configured to physically block (or stop) a push button 434 
from being pushed down. In some embodiments, the stopper 
433 may simply be an end of the actuator 432 itself. The 
actuator 432 may move between a lock position and an unlock 
position, and therefore, the stopper 433 may also move 
between a lock position and an unlock position. When the 
stopper 433 is in the lock position, the stopper 433 physically 
blocks the push button 434 from being pushed down. Mean 
while, when the stopper 433 is in the unlock position, the push 
button 434 may be pushed down. 
As shown in FIG.4, the pushbutton 434 may be exposed to 

an outside of the handle 430, so that a user may push down on 
the pushbutton 434. The pushbutton 434 may be connected 
to a lever 435. The other end of the lever 435 may be con 
nected to a Snap 436. In some embodiments, the pushbutton 
434, lever 435, and snap 43.6 may be a single piece (i.e., may 
be made from a single mold). The pushbutton 434, lever 435, 
and snap 43.6 may be configured so that when the pushbutton 
434 is in an up position (i.e., when the push button 434 is not 
being pushed down), the Snap is in a down position. However, 
when the push button 434 is pushed down into a down posi 
tion, the lever 435 may move the snap 436 into an up position. 
Further, the snap 43.6 may be shaped so that when a force is 
applied to the coupler 101 in the X1 direction, the snap 436 
may snap onto a groove 440. In particular, the Snap 43.6 may 
include an inclined surface for forcing the snap 436 to slide up 
and over the groove 440. The groove 440 may be a part of an 
electric vehicle inlet 211 or a charging station receptacle 103. 
When the snap 436 snaps onto the groove 440, the coupler 
101 is latched to whatever structure includes the groove 440 
(e.g., the charging station receptacle 103 or electric Vehicle 
inlet 211). Once latched, the coupler 101 may not be remov 
able from the structure it is latched to unless the pushbutton 
is pressed down. By pressing down on the push button 434. 
the lever 435 may raise the snap 436 above the groove 440 so 
that the coupler 101 may be pulled back in the X2 direction 
without being stopped by the groove 440. 

In light of the above, the coupler 101 may be locked to a 
structure, such as the charging station receptacle 103 or elec 
tric vehicle inlet 211, when the snap 436 is latched onto the 
groove 440 and the stopper 433 is in the lock position. In this 
case, the stopper 433 prevents the pushbutton 434 from being 
pressed down, and therefore, the snap 436 cannot be raised 
above the groove 440 in order to release the coupler101. Once 
locked, the coupler 101 may only be released if the actuator 
432 is activated to move the stopper 433 to the unlock position 
or to cease providing a force to keep the stopper 433 from 
moving to the unlock position. 

In Some embodiments, the coupler101 may also include an 
identification device (ID device) 437. For example, as illus 
trated in FIG. 4, the ID device 437 may be implemented as a 
fingerprint reader. Moreover, for user convenience, the fin 
gerprint reader may be incorporated into the push button 434 
so that the fingerprint reader may obtain a user's fingerprint 
when the user presses his/her finger against the push button 
434. An example fingerprint reader that may be suitable for 
the coupler 101 is the XB5S HarmonyTM Biometric Switch 
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produced by Schneider Electric USA, Inc. The ID device 437 
may capture identification information, which may be any 
information (e.g., image data, Voice data, alphanumeric 
string, etc.) from which a user may be identified. In the case 
where the ID device 437 includes a fingerprint reader, the 
identification information may be a fingerprint image. Instead 
of a fingerprint reader, the ID device 437 may be implemented 
with a camera, retinal scanner, RFID reader, magnetic strip 
reader (e.g., credit card reader), keypad, microphone, etc. 
Where the coupler 101 includes an ID device 437, the 

coupler 101 may also include a second communication wire 
438. As shown in FIG.4, the second communication wire 438 
may be included in the cable 104. In some embodiments, the 
second communication wire 438 may include one or more 
wires for supplying electric power to the ID device 437. The 
second communication wire 438 may be configured to com 
municate the identification information obtained by the ID 
device 437 to the charging station 100. Specifically, the iden 
tification information may be transmitted via the second com 
munication wire 438 to a processor of the charging station 
100, which may process the identification information to 
determine whether a user is authorized to unlock the coupler 
101. Therefore, because of the second communication wire 
438, authentication steps may be performed outside the cou 
pler 101. 
As mentioned above, FIG. 4 is an example embodiment of 

the coupler 101. Other configurations of the coupler 101 may 
accomplish similar results. For example, the coupler 101 may 
be configured so that the actuator 432 directly moves the lever 
435 and/or Snap 436 in response to receiving a signal indicat 
ing that a user is authorized to remove the coupler 101. In such 
an embodiment, if the identification information obtained 
from the ID device 437 indicates an authorized user, the 
actuator 432 may directly move the lever 435 and/or snap 436 
so that the user does not have to press a pushbutton 434. In yet 
another embodiment, the coupler101 may be designed so that 
the snap 43.6 may be extended and retracted in response to the 
actuator 432. In this case, extending the Snap 436 may latch 
the snap 436 to a groove 440 while retracting the snap 436 
may pull the snap 436 over the groove 440 thereby unlatching 
the snap 436. 

Further, although a pushbutton 434 is primarily described 
above, other types of buttons may be implemented instead. 
For example a button (or switch) that slides sideways may be 
used instead of the push button 434 to raise the snap 436. 
Moreover, the coupler 101 may include additional compo 
nents other than those shown. For example, the coupler may 
include a spring for applying a downward force to the lever 
435 and/or snap 436. Also, the coupler 101 may include a 
processor for processing data obtained by the ID device 437 
and/or a battery for supplying electric power to the ID device 
437. 

Additionally, while FIG. 4 illustrates the coupler 101 
including the ID device 437, the ID device 437 may instead be 
located on/in the charging station control box 102. For 
example, the charging station control box 102 may include a 
fingerprint reader as the ID device 437 such that a user may be 
required to touch the fingerprint reader on the charging station 
control box 102 before he/she can move the coupler 101. In 
some embodiments, the ID device may be integrated with the 
user interface 106. For example, the user interface 106 may 
include a touchscreen for displaying information to the user 
and for capturing fingerprint data of a user. 

FIG. 5 illustrates a flow diagram of a method of the present 
disclosure. Specifically, the flow diagram shows steps of a 
process for using the coupler 101. The process of FIG. 5 
assumes that the coupler 101 is coupled to the charging sta 
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8 
tion receptacle 103 at the start of the process. Under this 
assumption, the process begins with step 501 in which a user 
inputs identification information. As described above, iden 
tification information may be any information from which a 
user may be identified. Various ways may be implemented to 
input identification information. For example, identification 
information may be input by Swiping a card (e.g., a credit 
card), entering a password on a keypad, Scanning a finger 
print, etc. Also, the identification information may be input 
via an ID device 437 on the coupler and/or an input device of 
the user interface 106 on the charging station control box 102. 
Once a user input is received, identification of the user 

based on the user input is performed at step 502. In step 502, 
identification may simply include determining that the user 
input corresponds to identification information and storing 
the identification information. In some embodiments, the 
identification information included in the user input may be 
compared with known identification information (e.g., previ 
ously entered information or information in a database) in an 
attempt to identify the user. If the user cannot be identified, 
the process may return to step 501. In some cases, a user may 
be notified that identification failed. On the other hand, if 
identification is successful, the received identification infor 
mation and/or an identifier (e.g., a name, ID number, etc.) for 
identifying the user may be stored in memory (e.g., a buffer). 
After the charging station 100 determines that identification 
is successful at step 502, the process may proceed to step 503. 
At step 503, the coupler 101 may be unlocked. That is, a 

signal may be transmitted via the communication wire 431 to 
operate the actuator 432 to move the stopper 433 (or allow the 
stopper 433 to move) into an unlock position so that the push 
button may be pushed down. In some embodiments, trans 
mitting a signal to operate the actuator 432 may include 
Supplying electric power to the actuator 432 so that it may 
move. For example, step 503 may supply electric power to a 
Solenoid causing an armature (or plunger) of the Solenoid to 
move thereby pushing a stopper into a locked or unlocked 
position. Where the coupler 101 includes more than one 
actuator 432, Step 503 may include transmitting a signal to 
one or more of the actuators 432. 

In some examples, a light or other indicator may also be 
controlled to indicate that the push button has been released 
(e.g., that the push button may be pushed down). Further, 
when a push button is released, the charging station 100 may 
store a status indicatorindicating that the status of the coupler 
101 is such that it is released or unlocked. By storing and 
updating a status indicator, the charging station 100 may 
monitor a status of the coupler 101. 

In step 504, the user may push down on the pushbutton 434 
to move the snap 436 above a groove 440 of the charging 
station receptacle 103. With the push button 434 in the down 
position, the user may then pull the coupler101 away from the 
charging station receptacle 103 to release the coupler 101. 

Next, at step 505, the user may connect the coupler 101 to 
an electric vehicle inlet 211 by pushing the coupler 101 
towards the electric vehicle inlet 211 so that the snap 436 may 
snap (or latch) onto a groove 440 of the electric vehicle inlet 
211. Performing this latching may also electrically connect 
the coupler 101 to the electric vehicle inlet 211. Once the 
electrical connection is established, the control electronics 
105 may detect that the coupler 101 is connected to the 
electric vehicle 210. Specifically, the control electronics 105 
may include a monitoring circuit for monitoring a pilot line in 
the cable 104 to detect the connection. 

In step 506, the coupler 101 may be locked to the electric 
vehicle 211. That is, in response to detecting the connection in 
step 505, the control electronics 105 may transmit a signal via 
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the communication wire 431 to the actuator 432 to move the 
stopper 433 into a lock position thereby preventing the push 
button 432 from being pushed down. Notably, because the 
coupler 101 may be designed so that the snap 436 latches to 
the groove 440 before (or soon after) the coupler 101 is 
electrically connected, the charging station 100 may ensure 
that the snap 436 is latched onto the groove 440 of the electric 
vehicle 210 when the actuator 432 goes to move the stopper 
433 into the lock position. 

With the coupler 101 electrically connected and locked to 
the electric vehicle inlet 211, the charging station 100 may 
begin charging the electric vehicle 210 at step 507. Specifi 
cally, electric power may be delivered from the charging 
station 100 via the cable 104 to the electric vehicle inlet 211, 
which in turn may deliver the electric power to a battery of the 
electric vehicle 210. While the electric vehicle 210 is charg 
ing in step 507, a user may feel comfortable walking away 
from the electric vehicle 210 knowing that the coupler 101 is 
secured to the electric vehicle 210 such that another person 
might not be able to remove the coupler 101. For example, a 
user may desire to go into a store located nearby the charging 
station 100 while the electric vehicle 210 is charging and not 
have to be concerned that another person might disconnect 
the coupler 101 from the electric vehicle 210 and charge their 
electric Vehicle. Thus, user concerns that electric power may 
be stolen can be alleviated. Similarly, when a user is at home, 
he/she may be concerned that another person, e.g., a child, 
might disconnect the coupler 101 from the electric vehicle 
210 while the electric vehicle 210 is charging. Therefore, 
knowing that the coupler 101 is secured to the electric vehicle 
210 while at home may also alleviate safety concerns. 

Next, user input is again received at step 508. As in step 501 
described above, the user input may be identification infor 
mation. In some embodiments, the user input received at Step 
508 may be different than the user input received at step 501. 
For example, a user may input identification information in 
step 501 by swiping a credit card whereas identification infor 
mation may be received in step 508 when a user touches a 
fingerprint reader. 

At step 509, authentication is performed. Specifically, step 
509 determines whether a user who inputted identification 
information in step 508 corresponds to the user identified in 
step 502. To perform authentication, the identification infor 
mation inputted in step 508 may be compared with the iden 
tification information inputted in step 501. Alternatively, 
where different types of identification information are input 
ted in steps 501 and 508, it may be determined whether the 
different types of identification information correspond to the 
same user. If the user is not authenticated at step 509 (e.g., the 
user is not the same person), the process returns to step 508 to 
wait for additional (or new) identification information. In 
Some cases, the user may be notified that he/she has not been 
authenticated so that he/she may be warned or may be 
instructed to input authentication information again. More 
over, in some examples, a reason for the failed authentication 
may be provided to the user. 

However, if authentication is successful, the process may 
proceed to step 510. In step 510, the actuator 432 may be 
activated to unlock the coupler 101. Step 510 may be per 
formed in a similar manner to step 503. 
Once unlocked, the coupler101 may be removed from the 

electric vehicle 210 at step 511. Step 511 may be performed 
in a similar manner to step 504. 

After releasing the coupler 101 from the electric vehicle 
210, the user may reattach the coupler 101 to the charging 
station receptacle 103 of the charging station 100. In order to 
incentivize a user to reattach the coupler 101 to the charging 
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10 
station 100, a billing transaction may remain incomplete. For 
example, a first user may have to reattach the coupler 101 to 
complete a payment in order to prevent the first user from 
being billed for subsequent uses of the coupler 101 by others 
and/or to receive a receipt. 

After the coupler101 is reattached in step 512, the coupler 
101 is again locked so that the coupler 101 is secured to the 
charging station 100 in step 513. In some embodiments, the 
charging station 100 may lock the coupler 101 in response to 
detecting that the coupler 101 electrically connected to the 
charging station receptacle 103. In other embodiments, the 
charging station 100 may lock the coupler 101 in response to 
detecting that the coupler 101 is reattached using a sensor 
(e.g., a pressure sensor) in the charging station receptacle 103. 
Still in other embodiments, the presence of the snap 436 at the 
charging station receptacle 103 may trigger the locking at step 
513. By securing the coupler 101 to the charging station 100, 
the likelihood of the coupler 101 becoming damaged may be 
reduced. For example, securing the coupler 101 to the charg 
ing station receptacle 103 may prevent the coupler 101 from 
falling to the ground and/or being run over by a vehicle. 
An example embodiment in accordance with the above 

process may include Swiping a credit card at an input device 
of the user interface 106 to unlock the coupler 101, reading a 
fingerprint of the user when the user goes to remove the 
coupler 101 from the charging station 100; locking the cou 
pler101 to the electric vehicle 210; releasing the coupler 101 
when the same fingerprint is detected; and incentivizing the 
user to reattach the coupler 101 to the charging station 100 
when the user is done charging an electric vehicle 210. 

Although the steps of FIG.5 describe reattaching the cou 
pler 101 after charging an electric vehicle 210, it should be 
understood that the same user may want to charge another 
electric vehicle 210. In such a situation, steps 505 through 511 
may be repeated for the other electric vehicle after performing 
step 511 a first time. These additional steps may be performed 
in a case where the user is an attendant (e.g., employee) of the 
charging station 100 or otherwise responsible for charging 
electric vehicles 210 for customers. 

Additionally, the charging station 100 may be configured 
to perform steps to monitor a status of the coupler 101. More 
specifically, the coupler 101 may be monitored to determine 
whether the coupler 101 is disconnected for a predetermined 
period of time. Where the charging station 100 determines 
that the coupler 101 has been disconnected for more than a 
predetermined period of time, the charging station 100 may 
alert the user oran owner/operator of the charging station 100. 
For example, the charging station 100 may detect that the 
coupler 101 has been disconnected from the electric vehicle 
210 for more than five minutes, and therefore, may sound an 
alarm or play a recording to indicate that the coupler 101 
needs to be reattached. 

FIG. 6 illustrates a block diagram of an example computing 
device 600 that may be used according to an illustrative 
embodiment of the present disclosure. In one or more 
embodiments of the present disclosure, the computing device 
600 may be incorporated into the charging station 100. In 
particular, the computing device 600 may be incorporated 
into the control electronics 105 of the charging station 100 or 
incorporated as a separate controller within the charging sta 
tion 100. 
As shown in FIG. 6, the computing device 600 may have a 

processor 601 that may be capable of controlling operations 
of the computing device 600 and its associated components, 
including memory 603, RAM 605, ROM607, an input/output 
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(I/O) module 609, a network interface 611, an actuator inter 
face 613, an ID device interface 615, and a control electronics 
interface 617. 
The processor 601 may be configured to perform many of 

the functions described herein, and in particular, many of the 
steps discussed above with regards to FIG.5. For example, the 
processor 601 may be configured to perform the identification 
and authentication steps. More specifically, the processor 601 
may be configured to execute computer-executable instruc 
tions, which may be stored on the memory 603. Further, 
memory 603 may store software used by the computing 
device 600, such as an operating system 625 and/or applica 
tion programs (e.g., a control application) 627, and may 
include an associated database 629. 
As shown in FIG. 6, the I/O module 609 may include an 

input device 619, a display device 621, and an output device 
623 (e.g., a light, an alarm, etc.). One or more of these devices 
may form the user interface 106 described above. Further, the 
network interface 611 allows the computing device 600 to 
connect to and communicate with other computing devices 
640 via a network 630 (e.g., the Internet) as known in the art. 
The actuator interface 613 may be configured to receive 

and transmit signals to/from the actuator 432 via the commu 
nication wire 431. For example, the actuator interface 613 
may transmit a digital or analog signal to the actuator 432 
instructing the actuator 432 to move the stopper 433 into the 
lock or unlock position. Additionally, the actuator interface 
613 may receive signals indicating a status of the actuator 432 
(e.g., indicating whether the actuator 432 is working properly, 
indicating whether the actuator 432 is in a lock or unlock 
position, etc.). 
The ID device interface 615 may be configured to receive 

and transmit signals to/from the ID device 437 via the second 
communication wire 438. For example, the ID device inter 
face 615 may receive identification information from the ID 
device 437 and forward the identification to the processor 601 
to determine whether a user is authenticated to remove the 
coupler 101. Additionally, the ID device interface 615 may 
transmit a signal instructing the ID device 437 to capture 
identification information. 

Additionally, the control electronics interface 615 may be 
configured to communicate with the control electronics 105. 
For example, the control electronics interface 615 may be 
configured to receive a signal from the control electronics 105 
indicating that the coupler 101 is connected to the electric 
vehicle 210 so that the computing device 600 can send a 
signal causing the actuator 432 to lock the coupler 101. 

In some embodiments, many of the steps discussed above 
with regards to FIG.5 may be implemented with an applica 
tion specific integrated circuit (ASIC). That is, the charging 
station 100 and/or coupler 101 may include an ASIC for 
performing various functions described herein, such as deter 
mining whether a user is authorized to remove the coupler 
101. Further, the ASIC may be implemented within or in 
communication with various devices provided herein. 

Aspects of the disclosure have been described in terms of 
illustrative embodiments thereof. Numerous other embodi 
ments, modifications, and variations within the scope and 
spirit of the appended claims will occur to persons of ordinary 
skill in the art from a review of this disclosure. For example, 
one of ordinary skill in the art will appreciate that the steps 
illustrated in the figures may be performed in other than the 
recited order, and that one or more steps may be optional in 
accordance with aspects of the disclosure. 
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What is claimed is: 
1. A method, comprising: 
receiving first identification information comprising a fin 

gerprint Scan from a fingerprint reader of a coupler, 
transmitting a first signal to unlock the coupler so that the 

coupler may be removed from a charging station, 
wherein transmitting the first signal comprises Supply 
ing electric power to an actuator within the coupler to 
move the actuator into an unlock position; 

detecting a connection between the coupler and an electric 
vehicle: 

transmitting a second signal to lock the coupler to the 
electric Vehicle in response to detecting the connection 
to the electric vehicle, wherein transmitting the second 
signal comprises Supplying electric power to the actua 
tor within the coupler to move the actuator into a lock 
position; 

allowing the charging station to charge a battery of the 
electric vehicle; 

determining whether a user is authorized to remove the 
coupler from the electric vehicle: 

transmitting a third signal to unlock the coupler so that the 
coupler may be removed from the electric vehicle in 
response to determining that the user is authorized to 
remove the coupler, whereintransmitting the third signal 
comprises Supplying electric power to the actuator 
within the coupler to move the actuator into the unlock 
position; 

detecting a connection between the coupler and a charging 
station receptacle of the charging station; and 

transmitting a fourth signal to lock the coupler to the charg 
ing station receptacle in response to detecting the con 
nection to the charging station receptacle, whereintrans 
mitting the fourth signal comprises Supplying electric 
power to the actuator within the coupler to move the 
actuator into the lock position. 

2. The method of claim 1, wherein the determining of 
whether the user is authorized comprises: 

receiving second identification information; and 
comparing the second identification information with the 

first identification information, 
wherein the user is authorized when the second identifica 

tion information matches the first identification infor 
mation. 

3. The method of claim 2, wherein the second identification 
information is received from the fingerprint reader. 

4. A method, comprising: 
receiving first identification information; 
transmitting a signal to unlocka coupler so that the coupler 
may be removed from a charging station; 

detecting a connection between the coupler and an electric 
vehicle: 

transmitting a signal to lock the coupler to the electric 
vehicle in response to detecting the connection to the 
electric vehicle; 

allowing a charging of a battery of the electric Vehicle: 
determining whether a user is authorized to remove the 

coupler from the electric vehicle, wherein the determin 
ing of whether the user is authorized comprises: 
receiving second identification information; and 
comparing the second identification information with 

the first identification information, wherein the user is 
authorized when the second identification informa 
tion matches the first identification information; 
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transmitting a signal to unlock the coupler so that the 
coupler may be removed from the electric vehicle in 
response to determining that the user is authorized to 
remove the coupler; 

detecting a connection between the coupler and a charging 
station receptacle of the charging station; and 

transmitting a signal to lock the coupler to the charging 
station receptacle in response to detecting the connec 
tion to the charging station receptacle, 

wherein the first identification information and the second 
identification information are received from a common 
identification device (ID device), and 

wherein the ID device is located on the coupler. 
5. The method of claim 1, wherein the determining of 

whether the user is authorized comprises: 
receiving second identification information; and 
determining whether the second identification information 

identifies the same user that the first identification infor 
mation identifies, 

wherein the user is authorized when the second identifica 
tion information and the first identification information 
identify the same user, and 

wherein the first identification information and the second 
identification information are received from different 
devices. 

6. The method of claim 1, further comprising: 
identifying a user based on the first identification informa 

tion, 
wherein determining whether the user is authorized to 

remove the coupler includes determining whether the 
user is the identified user. 

7. The method of claim 1, wherein the actuator comprises 
a solenoid within the coupler. 

8. An electric vehicle charging station, comprising: 
a control box configured to house control electronics con 

figured to control an electric power Supply for charging 
an electric vehicle: 

a cable connected to the control box, the cable including a 
plurality of conductors for delivering the electric power 
Supply; 

a charging station receptacle located on an outside of the 
control box; and 

a coupler arranged at an end of the cable, the coupler 
comprising a fingerprint reader incorporated into a but 
ton and a locking mechanism configured to lock the 
coupler to the electric vehicle, to lock the coupler to the 
charging station receptacle, and to unlock the coupler in 
response to a signal indicating that a user has been autho 
rized to remove the coupler, wherein the locking mecha 
nism comprises an actuator, within the coupler, that is 
configured to move between a lock position and an 
unlock position in response to electrical signals pro 
vided by the electric Vehicle charging station. 

9. The electric vehicle charging station of claim 8, wherein 
the locking mechanism further comprises: 

a snap configured to move in response to movement of the 
button and to latch onto the charging station receptacle 
and the electric vehicle, 

wherein the actuator is configured to lock the coupler to the 
charging station or the electric Vehicle by preventing a 
user from moving the Snap. 

10. The electric vehicle charging station of claim8, further 
comprising: 

a processor; and 
memory storing computer-executable instructions that, 
when executed by the processor, cause the electric 
vehicle charging station to: 
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14 
receive identification information obtained by the fin 

gerprint reader, 
determine whether the identification information iden 

tifies a user who is authorized to remove the coupler; 
and 

output the signal to the actuator to unlock the coupler 
when determining that the user is authorized to 
remove the coupler. 

11. The electric vehicle charging station of claim 8. 
wherein the actuator comprises a Solenoid. 

12. The electric vehicle charging station of claim 8. 
wherein the coupler further comprises: 

a snap configured to latch onto a groove of the electric 
vehicle; and 

a lever configured to raise the Snap above the groove. 
13. The electric vehicle charging station of claim 8. 

wherein the coupler further comprises: 
a stopper configured to move between a stopper lock posi 

tion and a stopper unlock position in response to move 
ment of the actuator, wherein the stopper physically 
blocks the button from moving when the stopper is in the 
stopper lock position. 

14. A coupler, comprising: 
a handle including a face having contacts therein for elec 

trically connecting conductors in a cable of an electric 
vehicle charging station to an electric Vehicle inlet; 

a button attached to the handle and configured to move 
between a first position and a second position; 

a fingerprint reader incorporated into the button; and 
a locking mechanism configured to lock the coupler to a 

receptacle of the electric Vehicle charging station, to 
lock the coupler to the electric vehicle inlet, and to 
unlock the coupler in response to a signal indicating that 
the coupler is authorized to be removed, wherein the 
locking mechanism comprises an actuator, within the 
coupler, that is configured to move between a lock posi 
tion and an unlock position in response to electrical 
signals provided by the electric vehicle charging station. 

15. The coupler of claim 14, wherein the locking mecha 
nism further comprises: 

a snap configured to move in response to movement of the 
button and to latch onto the receptacle of the electric 
vehicle charging station and the electric Vehicle inlet, 

wherein the actuator is configured to move into the lock 
position to block the button from moving. 

16. The coupler of claim 15, further comprising: 
a communication wire configured to receive the electrical 

signals from the electric Vehicle charging station via the 
cable and to provide the electrical signals to the actuator 
to control movement of the actuator. 

17. The coupler of claim 15, further comprising: 
a communication wire configured to transmit identification 

information, which is obtained by the fingerprint reader, 
to the electric Vehicle charging station, 

wherein the actuator is within the handle and responsive to 
the fingerprint reader. 

18. The coupler of claim 14, further comprising: 
a stopper configured to move between a stopper lock posi 

tion and a stopper unlock position in response to move 
ment of the actuator, wherein the stopper physically 
blocks the button from moving into the second position 
when the stopper is in the stopper lock position. 
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19. The coupler of claim 14, wherein the actuator com 
prises a Solenoid. 

20. The coupler of claim 14, further comprising a Snap 
configured to latch onto a groove of the electric Vehicle. 
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