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MECHANICAL LOCK-OUT MECHANISM FOR MOTOR LATCH COUPLER

This application is being filed on 14 August 2015, as a PCT

International patent application, and claims priority to U.S. Provisional Patent

Application No. 62/037,395, filed August 14, 2014, the disclosure of which is

hereby incorporated by reference herein in its entirety.

BACKGROUND

[0001] A coupler is typically used to connect a component to a receiving

device, for example to connect an ink cartridge to a printer. When the component is

connected to the receiving device, a material in the component comes in contact

with a material in the receiving device. When an incorrect component is connected

to the receiving device, the materials in both the component and the receiving device

may become contaminated.

[0002] One or more mechanical methods may be used to attempt to

prevent an incorrect component from being connected to a receiving device. In one

method, the component and receiving device may be keyed, so that only a specific

type of component may be connected to a receiving device. In another method,

components and receiving devices may be fabricated of different sizes and shapes so

that only a specific size and shape of component may be connected to the receiving

device. In a third method, the component may include an electronic tag, such as a

radio frequency identification (RFID) tag. Using the third method, a connection is

permitted only when the RFID tag is identified as a correct tag by a RFID reader in

the receiving device.

[0003] Limitations may be associated with each of these methods. The

mechanical methods typically increase a company's costs because of the plurality of

components, for example cartridges, that may be required and because of an

overhead associated with managing the components. The electronic method may

provide an indication that an incorrect component is being used; however the

electronic method does not prevent the incorrect component from being inserted into

the receiving device.



SUMMARY

[0004] According to one aspect, a motorized coupler assembly

comprises: a coupler for coupling an insert to a receiving device; a plurality of

movable components that cover an opening of the coupler; an electric motor; and an

electronic sensing device, wherein, when the electronic sensing device detects an

insert of a correct type, the movable components rotate to uncover the opening of the

coupler and permit the insert to come into contact with the coupler.

[0005] According to another aspect, a method for connecting an insert of

a component to a motorized coupler assembly comprises: detecting the insert at the

motorized coupler assembly; determining whether the insert is of a correct type for a

latch coupler; when a determination is made that the insert is the correct type for the

latch coupler, moving a movable iris on the motorized coupler assembly into an

open position to allow insertion of at least a portion of the insert into the motorized

coupler assembly; and when a determination is made that the insert is not the correct

type for the latch coupler, maintaining the movable iris in a closed position to

prevent the insertion of the insert into the motorized coupler assembly.

[0006] In yet another aspect, a motorized coupler assembly comprises: a

coupler for coupling an insert to a receiving device; a movable iris that covers an

opening of the coupler, the movable iris comprising a plurality of blade components,

each blade component including at one end gear teeth and at a second end a curved

shape that may cover a portion of the opening of the coupler; an electric motor; a

ring gear attached to a shaft of the motor, the ring gear including gear teeth

receptacles for receiving the gear teeth from each of the blade components; an

eccentric bearing attached to the shaft of the motor, the eccentric bearing being

rotated when the shaft of the motor rotates; a plurality of optical sensing devices,

each optical sensing device including an optical emitter and an optical receiver; two

vanes oriented offset from each other that are attached to the shaft of the motor; and

a radio frequency identification (RFID) antenna, wherein, when the RFID sensing

device senses an insert of a correct type, the shaft of the motor rotates to open the

movable iris and permit the insert to come into contact with the coupler.



DESCRIPTION OF THE DRAWINGS

[0007] Non-limiting and non-exhaustive embodiments are described with

reference to the following figures, which are not necessarily drawn to scale, wherein

like reference numerals refer to like parts throughout the various views unless

otherwise specified.

[0008] Figure 1 is a perspective view of a lock-out coupler.

[0009] Figure 2 is a front view of the lock-out coupler of Figure 1.

[0010] Figure 3 is a top view of the lock-out coupler of Figure 1.

[001 1] Figure 4 is a side view of the lock-out coupler of Figure 1.

[0012] Figure 5 is a cross-section drawing of the lock-out coupler of

Figure 1.

[0013] Figure 6 is a perspective cut-away view of the lock-out coupler of

Figure 1 with the outer housing shown in phantom.

[0014] Figure 6A is a perspective cut-away view of the lock-out coupler

of Figure 6 with an insert included.

[0015] Figure 7 is a block diagram of electrical components of the lock¬

out coupler of Figure 6.

[0016] Figure 7A is a block diagram of an example system with four

lock-out couplers.

[0017] Figure 8 is a perspective view of a front cover of the lock-out

coupler of Figure 1.

[0018] Figure 9A is a top view of the front cover of Figure 8.

[0019] Figure 9B is a cross-section view of the front cover of Figure 8.

[0020] Figure 10 is a perspective view of a ring gear of the lock-out

coupler of Figure 6.

[0021] Figure 11A is a top view of the ring gear of Figure 10.

[0022] Figure 1IB is a front view of the ring gear of Figure 10.

[0023] Figure 11C is a side view of the ring gear of Figure 10.

[0024] Figure 1 is a perspective view of a vane of the lock-out coupler

of Figure 6.

[0025] Figure 13A is a top view of the vane of Figure 12.

[0026] Figure 13B is a front view of the vane of Figure 12.

[0027] Figure 13C is a side view of the vane of Figure 12.



[0028] Figure 14 is a perspective view of a radio frequency identification

(RFID) assembly of Figure 6.

[0029] Figure 15A is a top view of the RFID assembly of Figure 14.

[0030] Figure 15B is a front view of the RFID assembly of Figure 14.

[0031] Figure 15A is a side view of the RFID assembly of Figure 14.

[0032] Figure 15D is an electrical conductor trace pattern of example

components of the RFID assembly of Figure 14.

[0033] Figure 16 is a perspective view of a cam shaft assembly of Figure

6.

[0034] Figure 17A is a top view of the cam shaft assembly of Figure 16.

[0035] Figure 17B is a front view of the cam shaft assembly of Figure

16.

[0036] Figure 17C is a side view of the cam shaft assembly of Figure 16.

[0037] Figure 18 is a perspective view of a motorized latch coupler of

the lock-out coupler of Figure 1.

[0038] Figure 19A is a top view of the motorized latch coupler of Figure

18.

[0039] Figure 19B is a front view of the motorized latch coupler of

Figure 18.

[0040] Figure 19C is a side view of the motorized latch coupler of Figure

18.

[0041] Figure 19D is a cross-section view of the motorized latch coupler

of Figure 18.

[0042] Figure 20 is a flow chart for a method for using a lock-out

coupler.

DETAILED DESCRIPTION

[0043] Various embodiments will be described in detail with reference to

the drawings, wherein like reference numerals represent like parts and assemblies

throughout the several views. Reference to various embodiments does not limit the

scope of the claims attached hereto. Additionally, any examples set forth in this

specification are not intended to be limiting and merely set forth some of the many

possible embodiments for the appended claims.



[0044] The systems and methods of the present disclosure are directed to

a fluid coupler with one or more lock-out mechanisms, referred to herein as lock-out

couplers. In one example, a lock-out coupler comprises a motorized latch coupler

and a lock-out mechanism for the motorized latch coupler. The lock-out mechanism

comprises a movable iris that opens or closes an opening of the lock-out coupler.

The movable iris includes a plurality of moveable blade components that rotate in a

clockwise or counterclockwise direction under control of a motor. In an example

embodiment, when the blade components rotate in a clockwise direction, the blade

components move away from each other, creating an opening in the lock-out coupler

so that the coupler can be connected to a mating coupler. When the blade

components rotate in a counterclockwise direction, the blade components move

towards each other, closing the opening of the lock-out coupler so that the coupler

cannot be coupled to a mating insert.

[0045] The lock-out mechanism permits an insert of a correct component

to be inserted into the motorized latch coupler and prevents an insert of an incorrect

component from being inserted into the motorized latch coupler. As used in this

disclosure, an insert is an elongated portion of a component such as a cartridge. The

cartridge contains a liquid material, for example a colored ink that may be connected

through the motorized latch coupler to a receiving device such as a printer. As used

in this disclosure, a correct component is one, such as a cartridge, that is of a type

compatible with the receiving device. An incorrect component is one that is an

incorrect match for the receiving device.

[0046] In an example embodiment, when an insert of a component is

moved to a close vicinity of the lock-out coupler, a determination is made as to

whether the insert is a correct match for the motorized latch coupler. When a

determination is made that the insert is a correct match, the movable iris opens and

the insert is moved through an opening of the lock-out coupler to the motorized latch

coupler. Conversely, when a determination is made that the insert is not a correct

match, the movable iris does not open, preventing the insert from being inserted into

the lock-out coupler.

[0047] The determination as to whether the insert is a correct match for

the motorized latch coupler can be made via a wireless technology, such as radio

frequency identification (RFID). In an example embodiment, each insert includes an



RFID tag. In addition, in this embodiment the lock-out coupler includes an

electronic sensing device. In this embodiment, the electronic sensing device is an

RFID antenna, although other electronic sensing devices may be used. The RFID

antenna is connected to an RFID reader device. The RFID reader device reads a

serial number for a component, for example a cartridge, to which the insert is

attached. When a determination is made that the component identified by the serial

number is of a correct type for the receiving device, a determination is made that the

insert is a correct match for the motorized latch coupler. Combining RFID

identification with a mechanical lock-out mechanism, permits all inserts to be of the

same size and shape, thereby saving money and overhead.

[0048] As an aid to an operator, the example lock-out coupler also

includes a plurality of light emitting diodes (LEDs) that provide a visible status of

the lock-out coupler. Both red and green LEDs are provided. Light from these LEDs

is visible from the front of the lock-out coupler. Initially, when an insert is not in

close vicinity to the lock-out coupler, the green LEDs flash, indicating that the lock¬

out coupler is ready to receive an insert. When an insert is brought into close vicinity

of the lock-out coupler and a determination is made that the insert is of a correct

type, the green LEDs change from flashing to steady illumination. However, when a

determination is made that the insert is not of the correct type, the red LEDs

illuminate.

[0049] In a typical embodiment, the lock-out coupler is connected to an

electronic control panel. The control panel may comprise a touch screen or other

similar device. The connection may be a wired or wireless connection. Typically, the

movable iris opens automatically when a correct insert is in close vicinity of the

lock-out coupler. This permits the insert to be inserted into the motorized latch

coupler. When the insert is to be removed from the motorized latch coupler, an

operator uses the touch screen to initiate a command to eject the insert from the

motorized latch coupler. After the insert is ejected, the red LEDs flash, providing a

warning to the operator that the movable iris is about to close.

[0050] Referring to Figures 1-6, an example lock-out coupler 100 is

shown. The lock-out coupler 100 is enclosed by two plastic clam shells 106, 108.

The plastic clam shell enclosure houses the motorized latch coupler and other

components.



[0051] The lock-out coupler 100 includes a front cover 102, vanes 104

and a coupler body 302. Vanes 104 comprise a moveable iris that opens to permit

insertion of an insert. The coupler body 302 includes a hose barb 304 that can be

connected to a receiving device (e.g., threaded onto a receiving device like a

printer). The lock-out coupler 100 also includes a RFID antenna / LED board 608,

vanes 104, a ring gear 604, a gear motor 612, a cam shaft 610, an eccentric bearing

502, an electronics board 614, two optical interrupters 616, 618 and two vanes 620,

622 oriented offset from each other on the cam shaft 610.

[0052] When an insert to be inserted is moved to a close vicinity of the

lock-out coupler 100 and a determination is made via RFID that the insert may be

inserted in the lock-out coupler 100, gear motor 612 is activated causing cam shaft

610 to rotate. As discussed in more detail later herein, when cam shaft 610 rotates,

ring gear 604 also rotates.

[0053] In the embodiment shown in Figure 6, vane gear teeth 602 at one

end of each of six vanes 104 are inserted into corresponding gear segments on ring

gear 604. When ring gear 604 rotates, each of the vanes 104 also rotates. As stated

earlier and discussed in more detail later herein, vanes 104 comprise a moveable iris.

When the ring gear 604 and the vanes 104 rotate, the iris either opens or closes. The

vanes 104 are shaped so that when the ring gear 604 and vanes 104 rotate in a

clockwise direction, the vanes 104 spread apart, opening the lock-out coupler 100.

When the ring gear rotates in a counterclockwise direction, the vanes 104 come

together, closing the lock-out coupler 100.

[0054] When the cam shaft 610 rotates, the eccentric bearing 502 on the

cam shaft 610 also rotates. As explained in detail later herein, when the eccentric

bearing 502 rotates, the eccentric bearing 502 comes into contact with a latch plate

of the coupler body 302, causing the coupler body 302 to open. When the coupler

body 302 opens, the insert is released from the coupler body 302.

[0055] The position of cam shaft 610 is determined via optical

interrupters 616, 618 and vanes 620, 622. Each optical interrupter 616, 618 includes

an optical emitter on one side and an optical a receiver on the other side. Each of the

two vanes 620, 622 is configured to fit inside one of the optical interrupters 616, 618

when the cam shaft 610 rotates. As shown in Figure 6, vane 620 is configured to fit



inside optical interrupter 616 and vane 622 is configured to fit inside optical

interrupter 618.

[0056] When a vane 620, 622 is positioned inside an optical interrupter

616, 618, light emitted from the optical interrupter 616, 618 is blocked from being

received at the receiver of the optical interrupter 616, 6 18. Therefore, each optical

interrupter 616 has two logical states, referred to herein as a logical zero state and a

logical one state. For an example logical one state, a vane is positioned inside the

optical interrupter, blocking light from the emitter. For an example logical zero state,

a vane is positioned outside the optical interrupter, permitting light from the emitter

to be received at the receiver.

[0057] In an example implementation, because vane 622 is configured to

be larger than vane 620 and because vanes 620 and 622 are offset from each other

on cam shaft 610, four rotational areas of cam shaft 610 may be defined. Each

rotational area may correspond to a logical state of the vanes 620, 622 and the

optical interrupters 616, 618.

[0058] Rotational positions of cam shaft 610 may be defined by the

logical states and by a transition from one rotational area to another. For example, an

open position may be defined by a cam shaft 610 position whereby eccentric bearing

502 is pressing against the latch plate of coupler body 302, thereby opening the

coupler body 302. Because the orientation of the eccentric bearing 502 in relation to

vanes 620 and 622 is known, the open position corresponds to a specific logical

state. Similarly, a closed position, defined by a cam shaft 610 position whereby

eccentric bearing 502 is not pressing against the latch plate of coupler body 302,

may be defined by a different specific logical state.

[0059] In an example implementation, gear motor 612 is a small

permanent magnet direct current motor with a 1000:1 gear box. A resultant no-load

shaft speed is about six RPM. Gear motor 612 is a 6-volt motor that is driven by a 5-

volt motor driver, through the 1000:1 gear box. Gear motor 612 is directly connected

to cam shaft 610.

[0060] Figure 6A shows a cut-away of the lock-out coupler 100 with an

insert 624 inserted. As shown in Figure 6A, vanes 104 and ring gear 604 have

rotated to open the iris and permit insert 624 to be inserted. Also, as shown in Figure

6A vanes 620 and 622 have also rotated such that vane 622 is positioned inside



optical interrupter 618 and vane 620 is positioned outside optical interrupter 616.

Using the example logical state designations above, this orientation of vanes 620,

622 corresponds to a logical state of 1-0.

[0061] Figure 7 shows an example control system 700 for the lock-out

coupler 100. The control system 700 includes a control unit 702 and electronics

board 614.

[0062] The control unit 702 is a user interface, for example a touch

screen, which permits an operator to control the gear motor 612. By controlling the

gear motor 612, the operator can cause the coupler body 302 to be in an open or

closed position. For example, when an insert is inserted into the coupler body 302,

the operator can issue a command to release the insert from the coupler body 302.

For example, the operator may press an eject button on the control unit 702. This

action may cause gear motor 612 to rotate cam shaft 610 such that eccentric bearing

502 presses against the latch plate of coupler body 302, causing coupler body 302 to

open. The rotational position of cam shaft 610, as determined by the logical states,

as discussed above, determines how long the cam shaft 610 rotates. Other operator

commands are possible.

[0063] The electronics board 614 includes RS-485 interface 704, main

processor 706, photo interrupter circuitry 708, motor drive circuitry 710, LED drive

circuitry 712 and power supply 714.

[0064] RS-485 interface 704 provides a bidirectional interface between

control unit 702 and main processor 706. RS-485 is an electrical standard for drivers

and receivers that may be used for multi-drop communications. As discussed later

herein, control unit 702 may control a plurality of lockout couplers using RS-485.

[0065] Main processor 706 is a microprocessor that includes instructions

for operating various aspects of lock-out coupler 100. Operation aspects controlled

by processor 706 include determining a rotational position of cam shaft 610,

controlling operation of gear motor 612 and controlling operation of the LEDs on

RFID antenna / LED board 608. Main processor 706 also receives instructions from

control unit 702 to release an insert from lock-out coupler 100.

[0066] Photo interrupter circuitry 708 includes optical interrupters 616,

618 and circuitry that determines whether light emitted from an emitter of optical

interrupters 616, 618 is received by a receiver of optical interrupters 616, 618. As



discussed, when a vane 620, 622 is positioned inside one or optical interrupts 616,

618, light from an emitter of optical interrupters 616, 618 is blocked from being

received at a receiver of optical interrupters 616, 618. A current status of optical

interrupters 616, 618 is sent to main processor 708 so that a logical state of optical

interrupters 616, 6 18 may be determined and a rotational position of cam shaft 610

may be identified.

[0067] Motor drive circuitry 710 includes a motor driver for controlling

gear motor 612. The motor driver is a pulse width modulated full bridge driver with

current limiting. The motor driver provides dynamic breaking for stopping gear

motor 61 at an appropriate position.

[0068] LED drive circuitry 712 includes an LED driver for providing

current to the LEDs on the RFID antenna / LED board 608. The LED driver is a

constant current driver which drives one or two banks of four LEDs in parallel.

[0069] The power supply 714 provides electrical power, for example 3.3

volts, to components on electronics board 614. The components include RS-485

interface 704, main processor 706, photo interrupter circuitry 708 and LED drive

circuitry 712.

[0070] Figure 7A shows an example system 750 in which one control

unit 702 controls four lock-out couplers 100, 754, 756 and 758. An operator at

control unit 702 can eject an insert from any of lock-out couplers 100, 754, 756 and

758 by pressing one of four buttons on control unit 702. Each button controls the

ejection of an insert for a specific lockout coupler.

[0071] System 750 also shows an example in which one control unit 702

controls an RFID reader 752 for receiving RFID signals from up to four lockout

couplers. An RFID antenna for each of lock-out couplers 100, 754, 756 and 758 is

connected to one of four ports on RFID reader 752. As discussed, a particular insert

is identified via an RFID tag on the insert. When an insert is in close vicinity to a

lockout coupler, an identification signal is sent to RFID reader 752 from the RFID

antenna in the lockout coupler.

[0072] Referring now to Figures 8 and 9, an example front cover 102 of

lock-out coupler 100 is shown. Figure 8 shows a perspective view of front cover

102. Figure 9A shows a top view of front cover 102. Figure 9B shows a cross-

section of a front view of front cover 102.



[0073] Front cover 102 includes a coupler-through-hole 800. The

vanes 104 appears through the opening when lock-out coupler 100 is in a closed

position. When lock-out coupler 100 is in an open position, vanes 104 spread apart to

permit an insert to be inserted through the coupler-through-hole 800.

[0074] Front cover 102 also includes six vane pivot bearings 802 for

securing each of the six vanes 104 to front cover 102. As discussed in more detail

later herein, each of the vanes 104 includes a pivot shaft that fits inside one of six

vane pivot bearings 802. As shown in Figure 9B, a height of each pivot shaft

(indicated by reference 802 in Figure 9B) corresponds approximately to a thickness

of the top of front cover 102.

[0075] Referring now to Figures 10 and 11, an example ring gear 604 of

lock-out coupler 100 is shown. Figure 10 shows a perspective view of ring gear 604.

Figures 11A, 1IB and 11C show top, front and side views, respectively of ring gear

604.

[0076] Ring gear 604 fits between front cover 102 and RFID antenna /

LED board 608. Ring gear 604 includes six gear vane engagement teeth segments

1002 for securing each of the six vanes 104 to ring gear 604. Gear teeth 602 on an

end of each vane 104 fit into corresponding vane engagement teeth segment 1002 on

ring gear 604.

[0077] In addition, ring gear 604 includes cam shaft engagement teeth

1004 for connecting to a spur gear on an end of cam shaft 610. As discussed in more

detail later herein, when cam shaft 610 rotates, the spur gear on the end of cam shaft

610 cause ring gear 604 to rotate. As discussed previously, when ring gear 604

rotates, vanes 104 rotate, causing vanes 104 to either open or close, depending on

the direction in which ring gear 604 rotates.

[0078] Referring now to Figures 12 and 13, an example vane 104 of

lock-out coupler 100 is shown. Figure 12 shows a perspective view of the vane 104.

Figures 13A, 13B and 13C show top, front and side views, respectively of vane 104.

[0079] Each of the six vanes 04 includes gear teeth 602 and a vane

blade 1206. In addition, each of the six vanes 104 includes a vane pivot shaftl202 on

one side of each vane 104 and a vane pivot shaft 1302 on a second side of each vane

104. As discussed earlier, the gear teeth 602 for each vane 104 fit into corresponding

vane engagement teeth 1002 on ring gear 604. Also, as discussed earlier, each vane



pivot shaft 1202 on the six vanes 104 fits into one of six vane pivot bearings 802 on

front cover 102 to secure each vane 104 to the front cover 102 and to permit each

vane 104 to pivot around a vane pivot bearing 802.

[0080] Also, as discussed earlier, each vane blade 1206 is not a separate

part but is rather an area on an end of each vane 104. When lock-out coupler 100 is

closed, each vane blade 1206 is visible from a view of lock-out coupler 100 via the

front cover 102. A combination of six vane blades 1206 comprise the iris formed by

moveable vanes 104, as shown in Figures 1 and 2.

[0081] Each vane pivot shaft 1302 on the second side of each vane 104

fits into one of six vane pivot bearings 1402 on RFID antenna / LED board 608.

Thus, each vane 104 is secured between front cover 102 and RFID antenna / LED

board 608.

[0082] Referring now to Figures 14 and 15, an example RFID antenna /

LED board 608 of lock-out coupler 100 is shown. Figure 14 shows a perspective

view of the RFID antenna / LED board 608. Figures 15A, 15B and 15C show top,

front and side views, respectively of RFID antenna / LED board 608.

[0083] The RFID antenna / LED board 608 comprises a printed circuit

board that houses a circular RFID antenna (not shown in Figures 14 and 15). The

RFID antenna connects electrically to an RFID reader. In some embodiments, the

RFID reader may be located on the electronics board 614. In other embodiments, the

RFID reader may be located external to lock-out coupler 100. The RFID reader, in

conjunction with the RFID antenna, reads an RFID tag on an insert of an insert to be

connected to coupler body 302.

[0084] The RFID antenna / LED board 608 also includes six vane pivot

bearings 1402. Each of the six vane pivot bearings 1402 is a receptacle for one of the

vane pivot shafts 1302 on one of the six vanes 104. The RFID antenna / LED board

608 also includes a cam shaft front bearing 1404. Cam shaft front bearing 1404

secures an end of cam shaft 610 to RFID antenna / LED board 608, as discussed

later herein.

[0085] Figure 15D shows an electrical conductor trace pattern of

example components of RFID antenna / LED board assembly 608. As shown in

Figure 15D, RFID antenna / LED board 608 includes four red LEDs 1502 and four

green LEDs 1504. Power for the LEDs is obtained from electronics board 614 via



LED wire attachment points 1510 and electrically connected to the LEDs 1502 and

1504.

[0086] The RFID antenna / LED board assembly 608 also includes an

RFID antenna 1506 and an antenna matching network 1508. An external RFID

reader, for example RFID reader 752, is connected to RFID antenna 1506. The

RFID antenna 1506 receives an RFID signal from an insert that is in close vicinity to

lock-out coupler 100. The RFID signal from the insert includes identification

information for the insert. The identification information is read by the external

RFID reader to identify the insert.

[0087] Referring now to Figures 16 and 17, a cam shaft 1600 of lock-out

coupler 100 is shown. Figure 16 shows a perspective view of the cam shaft 1600.

Figures 17A, 17B and 17C show top, front and side views, respectively of cam shaft

1600.

[0088] The example cam shaft 1600 includes a cam shaft 610, an

eccentric bearing 502, two vanes 620, 622, cam shaft spur gear 1602 and a cam shaft

front support shaft 1604. The cam shaft front support shaft 1604 fits into cam shaft

front bearing 1404 on the RFID antenna / LED board assembly 608 and secures the

cam shaft 1600 in the RFID antenna / LED board 608.

[0089] As discussed earlier herein, when an insert of the correct type

comes into close vicinity of the lock-out coupler 100, gear motor 612 causes cam

shaft 610 to rotate. When cam shaft 610 rotates, cam shaft spur gear 1602 engages

cam shaft engagement teeth 1004 on ring gear 604 and causes ring gear 604 to

rotate. In the present implementation, when ring gear 604 rotates in a clockwise

direction, vanes 104 open permitting the insert to be inserted through an opening in

the front cover 02 of lock-out coupler 100 and come into contact with coupler body

302.

[0090] As cam shaft 610 continues to rotate in the clockwise direction,

cam shaft spur gear 1602 disengages from cam shaft engagement teeth 1004. This

permits cam shaft 610 to continue rotating without further rotating ring gear 604.

When cam shaft 610 rotates, the eccentric bearing 502 also rotates. When cam shaft

610 continues rotating in the clockwise direction, eccentric bearing 502 comes into

contact with a latch plate on coupler body 302, pressing against the latch plate and



permitting coupler body 302 to open. When coupler body 302 opens, the insert is

released from coupler body 302.

[0091] After the insert has been released from coupler body 302, a

command from control unit 702 causes gear motor 612 to reverse direction. As a

result, cam shaft 610 rotates in a reverse direction. Cam shaft 610 rotates in the

reverse direction until cam shaft spur gear 1602 engages cam shaft engagement teeth

1004 again, causing ring gear 604 to rotate in a counterclockwise direction and

causing vanes 104 to close. In this example implementation, control unit 702 flashes

the red LEDs several times to signify that vanes 104 are about to close. If at any

time during the flashing of the red LEDs 1502, control unit 702 detects a new RFID

tag, vanes 104 open, thus preventing vanes 104 from closing on a coupler.

[0092] Also as discussed earlier herein, as cam shaft 610 rotates, vanes

620 and 622 change positions in relation to optical interrupters 616 and 618. In this

example implementation, vane 620 is at an orientation offset from vane 622. The

orientation between vanes 620 and 622 generate four unique logical states as cam

shaft 610 rotates. The four unique logical states provide feedback of the rotational

position of cam shaft 610 as cam shaft 610 rotates and permits control unit 702 to

issue commands to appropriately start, stop and reverse direction of cam shaft 610.

[0093] Referring now to Figures 18 and 19, an example motorized latch

coupler 1800 of lock-out coupler 100 is shown. Figure 18 shows a perspective view

of the motorized latch coupler 1800. Figures 19A, 19B, 19C and 19D show top,

front, side and cross-section views, respectively of the motorized latch coupler 1800.

The perspective view of the motorized latch coupler 1800 shown in Figure 18

corresponds to a perspective view of lock-out coupler 100 without front cover 102,

ring gear 604, vanes 104 and antenna/LED PC board 608.

[0094] The motorized latch coupler 1800 includes gear motor 612 and

coupler body 302 in an enclosure. In an example implementation, also included in

the enclosure are cam shaft 610, electronics board 614, optical interrupters 616, 618

and vanes 620, 622. The motorized latch coupler 1800 also includes a latch plate

that may be used to open and close coupler body 302. The latch plate is a part of

coupler body 302.

[0095] The coupler body 302 is normally spring-biased to a closed

position. When the coupler body 302 is in the closed position, an insert may be



physically inserted into the coupler body 302. The force of inserting the insert into

the coupler is sufficient to temporarily move the latch plate to an open position,

permitting the insert to be inserted into the coupler. When the insert is inserted into

the coupler while in the closed position, the insert is locked in the coupler and

prevented from being removed from the coupler. When the latch plate is set to an

open position, the insert may be removed from the coupler body 302. As discussed

earlier herein, the latch plate is controlled by rotation of the eccentric bearing 502.

[0096] Referring now to Figure 20, an example method 2000 used by

controller unit 702 to control a lock-out coupler is shown. For the example method

2000, the lock-out coupler is lock-out coupler 100.

[0097] At operation, 2002, an insert is detected near the lock-out coupler

100. The insert is part of a component, such as a cartridge, having a material that is

to be connected through the lock-out coupler 100 to a receiving device such as a

printer. The insert includes an RFID tag. When the insert is moved close to the lock-

out coupler 100, the RFID tag is detected and read by an RFID reader device. For

the example operation 2002, the RFID reader device is external to the lock-out

coupler 100. Instead, the lock-out coupler 100 includes an RFID antenna. The RFID

antenna is connected electrically to the RFID reader device.

[0098] At operation 2004, a determination is made as to whether the

component to which the insert is attached is a correct match for a receiving device

that is connected to lock-out coupler 100. The determination is made by reading a

serial number from the RFID tag, identifying the component from the serial number

and determining whether the component is a correct match for the receiving device.

[0099] At operation 2004, when a determination is made that the

component is not a correct match for the receiving device, at operation 2006 red

LEDs 1502 illuminate on lock-out coupler 100. The illumination of the red LEDs

1502 provides a visual indication that the component is not a correct match for the

receiving device. In addition, the vanes 104 on lock-out coupler 100 do not open.

Keeping vanes 104 in a closed position prevents an operator from inadvertently

connecting an incorrect insert to through lock-out coupler 100 to the receiving

device.

[00100] At operation 2004, when a determination is made that the

component is a correct match for the receiving device, at operation 2008 green



LEDs illuminate on lock-out coupler 100. The illumination of the green LEDs 1504

provides a visual indication that the component is a correct match for the receiving

device. In addition vanes 104 on lock-out coupler 100 open, permitting the insert of

the component to be placed into lock-out coupler 100. The vanes 104 stop when the

lock-out coupler 100 is in an open position.

[00101] At operation 2010, the insert is placed into coupler body 302 so

that the component is connected to the receiving device. The insert engages and

pushes a latch plate on coupler body 302 into an open position as it is inserted. The

latch plate springs back when a latch groove on the insert is reached, thereby locking

the insert into coupler body 302.

[00102] At operation 201 2, a command is issued to release the insert from

coupler body 302. The command is typically issued from a control device, for

example from control unit 702 by for example selecting an eject button on the

control device.

[00103] At operation 2014, gear motor 61 causes cam shaft 6 10 to rotate

such that eccentric bearing 502 presses against the latch plate and ejects the insert.

After the insert is ejected, control unit 702 commands the red LEDs 1502 flash on

lock-out coupler 100, indicating that the movable iris is about to close.

[00104] The various embodiments described above are provided by way

of illustration only and should not be construed to limit the claims attached hereto.

Those skilled in the art will readily recognize various modifications and changes that

may be made without following the example embodiments and applications

illustrated and described herein, and without departing from the true spirit and scope

of the disclosure.



What is claimed is:

1. A motorized coupler assembly, comprising:

a coupler for coupling a mating coupling device to a receiving device;

a plurality of movable components that covers an opening of the coupler;

an electric motor; and

an electronic sensing device,

wherein, when the electronic sensing device detects that the mating coupling

device is of a correct type, the movable components rotate to uncover the opening of

the coupler and permit the mating coupling device to come into contact with the

coupler.

2 . The coupler assembly of claim 1, wherein the movable components are blade

components, the blade components comprising a moveable iris.

3. The coupler assembly of claim 2, further comprising a ring gear attached to

the shaft of the motor, each blade component including at one end gear teeth that are

configured to be attached to a portion of the ring gear.

4. The coupler assembly of claim 1 further comprising:

an eccentric bearing attached to the shaft of the motor, the eccentric bearing

being rotated when the shaft of the motor rotates; and

a latch plate configured to lock the mating coupling device to the coupler.

5. The coupler assembly of claim 4, wherein when the eccentric bearing is

rotated so that the eccentric bearing presses down upon the latch plate, the latch

plate moves a sufficient distance to permit the mating coupling device to be

disconnected from the coupler.

6. The coupler assembly of claim 1, wherein the electronic sensing device is a

radio frequency identification (RFID) antenna.



7. The coupler assembly of claim 1, further comprising a plurality of optical

sensing devices.

8. The coupler assembly of claim 7, wherein the shaft of the motor further

comprises one or more vanes that are configured to be aligned with the optical

sensing devices.

9. The coupler assembly of claim 8, wherein the vanes are oriented offset from

each other.

10. The coupler assembly of claim 8, wherein a position of the one or more

vanes with respect to the optical sensing devices determines a rotational position of

the shaft of the motor.

11. The coupler assembly of claim 1, further comprising a plurality of light

emitting diodes (LEDs), the plurality of LEDs including a plurality of red LEDs and

a plurality of green LEDs.

12. The coupler assembly of claim 11, wherein the red LEDs are configured to

illuminate when the electronic sensing device senses an incorrect type for the mating

coupling device.

13. A method for connecting an insert of a component to a motorized coupler

assembly, the method comprising:

detecting the insert at the motorized coupler assembly;

determining whether the insert is of a correct type for a coupler;

when a determination is made that the insert is the correct type for the

coupler, moving a movable iris on the motorized coupler assembly into an open

position to allow insertion of at least a portion of the insert into the motorized

coupler assembly; and

when a determination is made that the insert is not the correct type for the

coupler, maintaining the movable iris in a closed position to prevent the insertion of

the insert into the motorized coupler assembly.



14. The method of claim 13, wherein when the determination is made that the

insert is the correct type for the coupler, further comprising opening a latch on the

coupler, the opening of the latch permitting the insert to be inserted into the coupler.

15. The method of claim 13, wherein detecting the insert at the motorized

coupler assembly comprises receiving a response from a radio frequency

identification (RFTD) tag on the insert.

16. The method of claim 15, wherein determining whether the insert is the

correct type for the coupler comprises determining whether the RFID tag identifies

the insert as being a match for the coupler.

17. The method of claim 13, wherein when a determination is made that the

insert is not the correct type for the coupler further comprising illuminating a

plurality of red light emitting diodes (LEDs) on the motorized coupler assembly.

8. The method of claim 13, wherein when the movable iris is in a closed

position, the insert is prevented from being inserted into the coupler.

19. The method of claim 13, further comprising:

receiving a command to release the insert from the motorized coupler

assembly;

after receiving the command, activating a motor in the motorized coupler

assembly; and

rotating an eccentric bearing attached to a shaft of the motor until the

eccentric bearing presses against a latch plate of the coupler, the pressing of the

eccentric bearing against the latch plate of the coupler causing the insert to be

released from the motorized coupler assembly.

20. A motorized coupler assembly, comprising:

a coupler for coupling an insert to a receiving device;



a movable iris that covers an opening of the coupler, the movable iris

comprising a plurality of blade components, each blade component including at one

end gear teeth and at a second end a curved shape that may cover a portion of the

opening of the coupler;

an electric motor;

a ring gear attached to a shaft of the motor, the ring gear including gear teeth

receptacles for receiving the gear teeth from each of the blade components;

an eccentric bearing attached to the shaft of the motor, the eccentric bearing

being rotated when the shaft of the motor rotates;

a plurality of optical sensing devices, each optical sensing device including

an optical emitter and an optical receiver;

two vanes oriented offset from each other that are attached to the shaft of the

motor;

and

a radio frequency identification (RFID) antenna,

wherein, when the RFID sensing device senses an insert of a correct type, the

shaft of the motor rotates to open the movable iris and permit the insert to come into

contact with the coupler.
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