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CONTROL SYSTEM COMPONENTS WITH
KEY

BACKGROUND

[0001] The present exemplary embodiment relates to the
field of automation control systems, such as those used in
industrial and commercial settings. It finds particular appli-
cation in conjunction with providing, accessing, configuring,
operating, or interfacing with input/output (I/O) devices that
are configured for coupling and interaction with an automa-
tion controller, and will be described with particular reference
thereto. However, it is to be appreciated that the present
exemplary embodiment is also amenable to other like appli-
cations.

[0002] Automation controllers are special purpose comput-
ers used for controlling industrial automation and the like.
Under the direction of stored programs, a processor of the
automation controller examines a series of inputs (e.g., elec-
trical input signals to the automation controller) reflecting the
status of a controlled process and changes outputs (e.g., elec-
trical output signals from the automation controller) based on
analysis and logic for affecting control of the controlled pro-
cess. The stored control programs may be continuously
executed in a series of execution cycles, executed periodi-
cally, or executed based on events. The inputs received by the
automation controller from the controlled process and the
outputs transmitted by the automation controller to the con-
trolled process are normally passed through one or more I/O
devices, which are components of an automation control sys-
tem that serve as an electrical interface between the automa-
tion controller and the controlled process.

[0003] Traditional I/O devices typically include a base con-
figured to couple the /O device with a bus bar or the like, a
terminal block for communicatively coupling the I/O device
with field devices, and an /O module that includes circuitry
for performing communication functions and/or logic opera-
tions. During maintenance ofthe I/O devices, the /O modules
and/or the terminal blocks of the I/O devices may be removed
from their respective bases to facilitate performing diagnos-
tics and troubleshooting of the I/O devices. Sometimes, when
the I/O modules and/or the terminal blocks are re-inserted
into their respective bases (e.g., once maintenance has been
completed), one or more of the I/O modules and/or terminal
blocks may be inadvertently re-inserted into a base for which
it was not intended. As such, inadvertent mismatches of I/O
modules and terminal blocks may occur. As a result, unex-
pected control issues may arise due to such mismatches.
[0004] Past attempts to address the problem of inadvertent
mismatching of /O modules have included mechanical key-
ing of I/O modules and bases. For example, an I/O module is
provided with a female key component that is intended to
mate only with a male key component on a base (or vice
versa) with which the /O module is intended to function.
While these attempts have been successful to some extent,
there remains room for improvement.

BRIEF DESCRIPTION

[0005] Inaccordance with one aspect, a system comprises a
base mountable to a rail, the base including a receptacle for
receiving an input/output (I/O) module, and an (I/0) module
attachable to the base, the /O module including communica-
tion circuitry disposed within a housing of the [/O module
configured to communicate, via a terminal block, with one or
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more field devices configured to monitor and/or control an
industrial automation process. The base and /O module
include mating male and female components, and the mating
male and female components have a cross-sectional shape
having a wedge portion and a radius portion, the wedge por-
tion extending along a major portion of a midpoint axis
bisecting the wedge portion and the radius portion.

[0006] The cross-sectional shape can be symmetrical about
the midpoint axis bisecting the wedge portion and the radius
portion. The male component can be supported by the base
and the female component can be supported by the I/O mod-
ule, and at least one of the male or female components can be
rotatable relative to the base or I/O module by which it is
supported. The at least one male or female component that is
rotatable can be rotatable to eight discrete angular positions.
Seven of the eight discrete angular positions can correspond
to interference (non-mating) positions, each of the seven
interference positions having an interference ratio of at least
0.15. The at least one male or female component that is
rotatable can include a plurality of retention tangs adapted to
cooperate with the base or I/O module to retain said compo-
nent therein, and the base or I/O module can include a detent
adapted to be received between adjacent retention tangs to
restrict rotation of said component. The detent can include a
flexible detent, the flexible detent configured to flex radially
outwardly to permit rotation of said component when suffi-
cient torque is applied thereto. The male component can
include a cylindrical base, and a protrusion extending from
the cylindrical base having the cross-sectional shape having
the wedge portion and the radius portion. The cylindrical base
can include an axial face having a plurality of markings
surrounding the protrusion, the plurality of markings corre-
sponding to a number of discrete angular positions of the male
component.

[0007] Inaccordance with another aspect, a key system for
control system components comprises mating male and
female components, each of the male and female components
being associated with a respective control system component,
wherein the mating male and female components have a
cross-sectional shape having a wedge portion and a radius
portion, the wedge portion extending along a major portion of
a midpoint axis bisecting the wedge portion and the radius
portion. The cross-sectional shape can be symmetrical about
the midpoint axis bisecting the wedge portion and the radius
portion. The male component can be rotatable relative to the
control system component with which it is associated. The
male component can be rotatable to eight discrete angular
positions. Seven of the eight discrete angular positions can
correspond to interference (non-mating positions), each of
the seven interference positions having an interference ratio
of at least 0.15. The male component can be generally cylin-
drical and can include a plurality of circumferentially-spaced
retention tangs adapted to cooperate with the associated con-
trol system component to retain the male component therein.
The male key component can include at least one gap between
adjacent circumferentially-spaced retention tangs, the gap
adapted to receive a detent of the associated control system
component to restrict rotation of said male component. Rota-
tion of the male key component can urge the detent radially
outwardly to permit rotation of the male key when sufficient
torque is applied thereto. The male key component can
include a cylindrical base, and a protrusion extending from
the cylindrical base having the cross-sectional shape having
the wedge portion and the radius portion. The cylindrical base
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can include an axial face having a plurality of markings
surrounding the protrusion, the plurality of markings corre-
sponding to a number of discrete angular positions of the male
component.

[0008] In accordance with another aspect, a method com-
prises providing a first control system component having a
rotatable male key with a cross-sectional shape having a
wedge portion and radius portion, the wedge portion extend-
ing along a major portion of a midpoint axis bisecting the
wedge portion and the radius portion, providing a second
control system component having a fixed female key slot for
receiving the male key of the first control system component
when the first and second control system components are
coupled, rotating the male key to match an angular position of
the female key slot, and coupling the first and second control
system components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG.1is aschematic diagram of an exemplary con-
trol and monitoring system;

[0010] FIG.2 is a perspective view of an exemplary system
in accordance with the present disclosure;

[0011] FIG. 3 is a partially exploded view of FIG. 2;
[0012] FIG. 4 is a plan view of components of the exem-
plary system of FIG. 2;

[0013] FIG. 5 is a perspective view of an exemplary male
key component in accordance with the present disclosure;
[0014] FIG. 6 is a perspective view of the male key com-
ponent of FIG. 6 installed in base;

[0015] FIGS. 7(a)-7(c) illustrate various key cross-sec-
tional shapes and corresponding interference surface areas;

[0016] FIG. 8 is an illustration of an exemplary cross-sec-
tional shape for a key in accordance with the present disclo-
sure.

DETAILED DESCRIPTION

[0017] With reference to FIG. 1, a diagrammatical repre-
sentation is shown of an exemplary control and monitoring
system adapted to interface with networked components and
configuration equipment in accordance with embodiments of
the present techniques. The control and monitoring system is
generally indicated by reference numeral 10. Specifically, the
control and monitoring system 10 is illustrated as including a
human machine interface (HMI) 12 and an automation con-
troller or control/monitoring device 14 adapted to interface
with components of a process 16. It should be noted that such
an interface in accordance with embodiments of the present
techniques may be facilitated by the use of certain network
strategies. Indeed, an industry standard network may be
employed, such as DeviceNet, to enable data transfer. Such
networks permit the exchange of data in accordance with a
predefined protocol, and may provide power for operation of
networked elements.

[0018] The process 16 may take many forms and include
devices for accomplishing many different and varied pur-
poses. For example, the process 16 may comprise a compres-
sor station, an oil refinery, a batch operation for making food
items, a mechanized assembly line, and so forth. Accordingly,
the process 16 may comprise a variety of operational compo-
nents, such as electric motors, valves, actuators, temperature
elements, pressure sensors, or a myriad of manufacturing,
processing, material handling, and other applications. Fur-
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ther, the process 16 may comprise control and monitoring
equipment for regulating process variables through automa-
tion and/or observation.

[0019] For example, the illustrated process 16 comprises
sensors 18 and actuators 20. The sensors 18 may comprise
any number of devices adapted to provide information
regarding process conditions. The actuators 20 may include
any number of devices adapted to perform a mechanical
action in response to a signal from a controller (e.g., an
automation controller). The sensors 18 and actuators 20 may
be utilized to operate process equipment. Indeed, they may be
utilized within process loops that are monitored and con-
trolled by the control/monitoring device 14 and/or the HMI
12. Such a process loop may be activated based on process
inputs (e.g., input from a sensor 18) or direct operator input
received through the HMI 12.

[0020] Asillustrated, the sensors 18 and actuators 20 are in
communication with the control/monitoring device 14 and
may be assigned a particular address in the control/monitor-
ing device 14 that is accessible by the HM112. The sensors 18
and actuators 20 may communicate with the control/monitor-
ing device 14 via one or more [/O devices 22 coupled to the
control/monitoring device 14. The I/O devices 22 may trans-
fer input and output signals between the control/monitoring
device 14 and the controlled process 16. The I/O devices 22
may be integrated with the control/monitoring device 14, or
may be added or removed via expansion slots, bays or other
suitable mechanisms. For example, as described in greater
detail below, additional I/O devices 22 may be added to add
functionality to the control/monitoring device 14. Indeed, if
new sensors 18 or actuators 20 are added to control the pro-
cess 16, additional I/O devices 22 may be added to accom-
modate and incorporate the new features functionally with the
control/monitoring device 14. The addition of I/O devices 22
may include disassembly of components of the /O devices
22. It should be noted that the I/O devices 22 serve as an
electrical interface to the control/monitoring device 14 and
may be located proximate or remote from the control/moni-
toring device 14, including remote network interfaces to asso-
ciated systems.

[0021] The I/O devices 22 may include input modules that
receive signals from input devices such as photo-sensors and
proximity switches, output modules that use output signals to
energize relays or to start motors, and bidirectional I/O mod-
ules, such as motion control modules which can direct motion
devices and receive position or speed feedback. In some
embodiments, the 1/0 devices 22 may convert between AC
and DC analog signals used by devices on a controlled
machine or process and DC logic signals used by the control/
monitoring device 14. Additionally, some of the I/O devices
22 may provide digital signals to digital I/O devices and
receive digital signals from digital /O devices. Further, in
some embodiments, the I/O devices 22 that are used to control
machine devices or process control devices may include local
microcomputing capability on an /O module of the I/O
devices 22.

[0022] In some embodiments, the /O devices 22 may be
located in close proximity to a portion of the control equip-
ment, and away from the remainder of the control/monitoring
device 14. In such embodiments, data may be communicated
with remote modules over a common communication link, or
network, wherein modules on the network communicate via a
standard communications protocol. Many industrial control-
lers can communicate via network technologies such as Eth-
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ernet (e.g., IEEE802.3, TCP/IP, UDP, EtherNet/IP, and so
forth), ControlNet, DeviceNet or other network protocols
(Foundation Fieldbus (H1 and Fast Ethernet) Modbus TCP,
Profibus) and also communicate to higher level computing
systems.

[0023] Turning to FIGS. 2 and 3 an exemplary 1/O device
22 is illustrated connected to an /O adapter 24 in accordance
with embodiments of the present disclosure. The /O adapter
24 is configured to provide system power to the I/O module
22, as well as to enable conversion between the communica-
tions protocols of the 1/O device 22 and the control/monitor-
ing device 14. As illustrated, the I/O adapter 24 and the /O
devices 22 are mounted to a DIN rail 26, which is an industry
standard support rail for mounting control equipment in racks
and cabinets. It will be appreciated that, although not shown,
a plurality of I/O devices can be mounted to one or more [/O
adapters on the DIN rail 26, as in conventional. Each of said
plurality of I/0 devices can be electronically coupled to each
other. In this regard, the plurality of I/O devices 22 can be
electrically coupled in series along the DIN rail 26 such that
field power and system information and power may be com-
municated between the 1/O devices 22, and back through the
1/0O adapter 24 to the control/monitoring device 14. In other
embodiments, the DIN rail 26 may be replaced with a differ-
ent type of mounting structure.

[0024] The I/O device 22 includes a base 28 for physically
and communicatively connecting the /O device 22 to the DIN
rail 26, the I/O adapter 24 and/or adjacent I/O devices 22. In
addition, the I/O device 22 includes a terminal block 30
(which, in certain embodiments, may be removable from the
base 28) for electrically connecting the I/O device 22 to field
devices, such as the sensors 18 and actuators 20 illustrated in
FIG. 1. Furthermore, the I/O device 22 includes one or more
1/0 modules 32, which include I/O control circuitry and/or
logic. In general, the /O module 32 receives input signals
from the field devices, delivers output signals to the field
devices, performs general and/or specific local functionality
on the inputs and/or outputs, communicates the inputs and/or
outputs to the control/monitoring device 14 and/or other [/O
devices, and so forth.

[0025] InFIG. 3, the I/O module 32 is shown disconnected
from the base 28, which is itself removed from DIN rail 26. It
will be appreciated that that I/O module 32 can be coupled to
the base 28, both mechanically and electrically, by inserting
the I/O module 32 into a mating receptacle 48 of the base 28.
When the I/O module 32 is inserted into the receptacle 48 of
the base 28, the /O module 32 becomes electrically coupled
to the terminals of the terminal block 30 via internal circuitry
within the base 28. As such, the terminal block 30, the base
28, and the 1/0 module 32 are all electrically and communi-
catively coupled together such that signals to and from the
field device to which the I/O device 22 is connected can be
shared between the terminal block 30, the base 28, and the I/O
module 32.

[0026] In addition, the I/O device 22 may also be electri-
cally coupled to an /O adapter electrically upstream, and/or
other I/O devices electrically upstream or electrically down-
stream via electrical coupling features of the I/O device 22, as
mentioned above.

[0027] In certain embodiments, adjacent 1/O devices 22
may be mechanically attached to each other via one or more
connection features (e.g., slots, tabs interlocks, etc.). In cer-
tain embodiments, connection features of an I/O device 22
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may slide into mating connection features of an adjacent I/O
device 22, thereby physically attaching the adjacent 1/O
devices 22.

[0028] As described above and illustrated in FIG. 3, in
certain embodiments, the base 28, terminal block 30, and I/O
module 32 of the I/O device 22 may be separate components
that may be physically, electrically, and communicatively
coupled and decoupled from each other as needed. For
example, in certain embodiments where the terminal block 30
is a removable terminal block 30, the terminal block 30 may
be removed from the base 28 of the I/O device 22 to investi-
gate connections between the base 28 and the terminal block
30 without disturbing the connection of field wires from the
field device to which the I/O device 22 is connected. As
another example, different I/O modules 32 may be inserted
into the base 28 ofthe I/O device 22 to provide different levels
of I/O functionality. For example, certain [/O modules 32 may
provide general functionality, such as receiving signals from
the field device to which the I/O device 22 is connected,
transmitting the received signals to an automation controller
(e.g., the control/monitoring device 14 of FIG. 1), receiving
control signals from the automation controller, and transmit-
ting the control signals to the field device. However, other I/O
modules 32 may provide more specific functionality, such as
performing specific operations on the signals that are received
from the field device, the automation controller, and so forth.
For example, certain /O modules 32 may include specific
software for performing specific operations relating to par-
ticular types of equipment, particular industry applications,
particular local control functions (e.g., performed within the
/O module 32), and so forth. Therefore, although the bases 28
of'adjacent 1/O devices 22 may remain attached to each other
and/or the DIN rail 26 during operation of the /O devices 22,
the terminal blocks 30 and/or /O modules 32 of the 1/O
devices 22 may often be removed and re-inserted for diag-
nostics and troubleshooting of one or more 1/O devices 22
and/or for changing the functionality of one or more of the [/O
devices 22. Indeed, this is an advantageous aspect of the
modular nature of the terminal blocks 30 and the I/O modules
32 illustrated in FIGS. 2 and 3.

[0029] Occasionally during maintenance, more than one
terminal block 30 and/or I/O module 32 are removed from a
series of interconnected I/O devices 22. As such, when the
terminal blocks 30 and the /O modules 32 are re-assembled
together, a terminal block 30 and/or I/O module 32 may be
inadvertently re-inserted into a base 28 to which the terminal
block 30 and/or I/O module 32 is not associated, which can
lead to unexpected control issues if not addressed. Additional
details of I/O devices can be found in U.S. Pat. No. 8,628,004,
which is hereby incorporated herein by reference in its
entirety.

[0030] Turning to FIG. 4, and in accordance with the
present disclosure, mating mechanical features of the I/O
modules 32 and bases 28 mechanically prohibit or restrict
certain modules 32 from being inserted into certain bases 28.
For example, as illustrated in FIG. 4, the base 28 may include
a mechanical keying feature in the form of a cylindrical male
key 68 positioned in a bottom of the recess 48 of the base 28.
The cylindrical male key 68 includes a protrusion 70 having
a cross-sectional shape that maximizes interference with a
mating female key slot 72 in the back of the /O module 32,
when the male and female key components are misaligned, as
compared to prior art key elements. An axial face 73 of the
cylindrical male key 68 includes a plurality of markings 74
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indicating a rotational position of the male key 68 when
aligned with a corresponding mark 75 on the base 28.
[0031] The cylindrical male key 68 of the base 28 illus-
trated in FIG. 4 can be rotatable, for example, between ten (or
more) rotational positions. In some embodiments, the mating
female key slot 72 in the back of the associated /O module 32
may similarly rotate between ten (or more) rotational posi-
tions. As such, the base 28 and associated [/O module 32 may
be set to the same rotational positions such that the /O mod-
ule 32 may be physically inserted into its associated base 28,
but not into bases that are set to the other nine rotational
positions. In some embodiments, one of the male key 68 or
female key slot 72 can be fixed in a given position, and the
otherkey can be rotatable to accommodate more than one key
slot position for use with various modules having various key
configurations.

[0032] With reference to FIGS. 5 and 6, to facilitate the
rotation of the male key 68, for example, flexible detents 76 of
the base 28 cooperate with a plurality of tangs 78 to restrict
rotation of the male key 68 within recess 80 of the base 28.
That is, male key 68 includes a plurality of circumferentially
spaced retention tangs 78 that snap fit against retention flange
84 to retain male key 68 in the recess 80. Flexible detents 76
engage within the gaps between adjacent retention tangs 78.
The gaps are aligned with a specific position of the male key
68 such that by way of interference, the flexible detents 76
restrict rotation of the male key 68 from a given rotational
position. It will be appreciated, however, that upon applica-
tion of sufficient torque to the male key 68, the angled termi-
nal ends 86 act as ramps and urge the flexible detents 76
radially outwardly until the flexible detents are no longer
engaged within the gaps between adjacent retention tangs 78
thereby allowing rotation of the male key 68. As the flexible
detents 76 move into each gap between adjacent retention
tangs 78, an audible click can be produced to signal seating of
the flexible detents 76.

[0033] As noted above, the unique cross-sectional shape of
the mating male and female key maximizes interference in
non-mating orientations as compared to other conventional
shapes. With reference to FIG. 7, three different cross-sec-
tional shapes (a), (b) and (c) of an 8-position rotatable male
key are shown along with the corresponding interference
surface area for each of seven non-mating positions. Cross-
sectional shape (a) corresponds to a general wedge shape,
while cross-sectional shape (b) corresponds to a general
T-shape. As shown in the corresponding tables, cross-sec-
tional shape (a) has at least one position where the interfer-
ence ratio is 0.08 (male key position 5) while cross-sectional
shape (b) has at least two positions wherein the interference
area ration is 0.08. (male key positions 4 and 6). It has been
found that an interference ration of 0.08 or less is easily
defeated. That is, the mating male and female keys do not
provide a suitable level of resistance to prevent installation of
a given 1/0 module to a given base when in such a configu-
ration.

[0034] It has also been found that an interference between
the two mating halves of the keys of greater than about 15%
provides an adequate level of resistance to prevent installation
of'a given 1/0 module to a given base to effectively prevent a
user from defeating the keying system. In contrast to the
cross-sectional shapes (a) and (b), the cross-sectional shape
(c) of the male and female keys in accordance with the present
disclosure has a minimum interference ration of 0.23. This
level of interference greatly increases the level of resistance
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and therefore is more effective at preventing installation of a
given I/O module to a given base when in non-mating con-
figurations.

[0035] FIG. 8 is an enlarged view of the cross-sectional
shape (¢). For purposes of this description, a vertical midpoint
axis Y and a horizontal midpoint axis X are illustrated bisect-
ing the cross-sectional shape into four quadrants I, IL, 11, and
IV. The cross-sectional shape (c) can be generally described
as including a wedge portion 102 and a radius portion 104.
The wedge portion 102 extends along the vertical midpoint
axisY to a point beyond the horizontal midpoint axis X where
it meets the radius portion 104. Accordingly, the wedge por-
tion resides in quadrants I, II, III, and IV, while the radius
portion resides in quadrants III and IV. In addition, the cross-
sectional shape (¢) is generally symmetrical about the vertical
midpoint axis Y. It will be appreciated that the female key slot
has a corresponding mating configuration to the cross-sec-
tional shape shown and described in FIG. 8.

[0036] The exemplary embodiment has been described
with reference to the preferred embodiments. Obviously,
modifications and alterations will occur to others upon read-
ing and understanding the preceding detailed description. Itis
intended that the exemplary embodiment be construed as
including all such modifications and alterations insofar as
they come within the scope of the appended claims or the
equivalents thereof.

1. A system comprising:

a base mountable to a rail, the base including a receptacle

for receiving an input/output (I/O) module;

an (I/O) module attachable to the base, the /O module

including communication circuitry disposed within a
housing of the /0 module configured to communicate,
via a terminal block, with one or more field devices
configured to monitor and/or control an industrial auto-
mation process;

wherein the base and I/O module include mating male and

female components; and

wherein the mating male and female components have a

cross-sectional shape having a wedge portion and a
radius portion, the wedge portion extending along a
major portion of a midpoint axis bisecting the wedge
portion and the radius portion.

2. The system of claim 1, wherein the cross-sectional shape
is symmetrical about the midpoint axis bisecting the wedge
portion and the radius portion.

3. The system of claim 1, wherein the male components is
supported by the base and the female component is supported
by the I/O module, and at least one of the male or female
components is rotatable relative to the base or [/O module in
by which it is supported.

4. The system of claim 3, wherein the at least one male or
female component that is rotatable is rotatable to eight dis-
crete angular positions.

5. The system of claim 4, wherein seven of the eight dis-
crete angular positions correspond to interference positions,
each of the seven interference positions having an interfer-
ence ratio of at least 0.23.

6. The system of claim 3, wherein the at least one male or
female component that is rotatable includes a plurality of
retention tangs adapted to cooperate with the base or I/O
module to retain said component therein, and wherein the
base or 1/0 module includes a detent adapted to be received
between adjacent retention tangs to restrict rotation of said
component.
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7. The system of claim 6, wherein the detent includes a
flexible detent, the flexible detent configured to flex radially
outwardly to permit rotation of said component when suffi-
cient torque is applied thereto.

8. The system of claim 1, wherein the male component
includes a cylindrical base, and a protrusion extending from
the cylindrical base having the cross-sectional shape having
the wedge portion and the radius portion.

9. The system of claim 8, wherein the cylindrical base
includes an axial face having a plurality of markings sur-
rounding the protrusion, the plurality of marking correspond-
ing to a number of discrete angular positions of the male
component.

10. A key system for control system components compris-
ing mating male and female components, each of the male
and female components being associated with a respective
control system component, wherein the mating male and
female components have a cross-sectional shape having a
wedge portion and a radius portion, the wedge portion
extending along a major portion of a midpoint axis bisecting
the wedge portion and the radius portion.

11. The key system of claim 10, wherein the cross-sec-
tional shape is symmetrical about the midpoint axis bisecting
the wedge portion and the radius portion.

12. The key system of claim 10, wherein the male compo-
nent is rotatable relative to the control system component
with which it associated.

13. The key system of claim 12, wherein the male compo-
nent is rotatable to eight discrete angular positions.

14. The key system of claim 13, wherein seven of the eight
discrete angular positions correspond to interference posi-
tions, each of the seven interference positions having an inter-
ference ratio of at least 0.23.

15. The key system of claim 10, wherein the male compo-
nent is generally cylindrical and includes a plurality of cir-
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cumferentially-spaced retention tangs adapted to cooperate
with the associated control system component to retain the
male component therein.

16. The key system of claim 15, wherein the male key
component includes at least one gap between adjacent cir-
cumferentially-spaced retention tangs, the gap adapted to
receive a detent of the associated control system component
to restrict rotation of said male component.

17. The key system of claim 16, wherein rotation of the
male key component urges the detent radially outwardly to
permit rotation of the male key when sufficient torque is
applied thereto.

18. The key system of claim 10, wherein the male key
component includes a cylindrical base, and a protrusion
extending from the cylindrical base having the cross-sec-
tional shape having the wedge portion and the radius portion.

19. The key system of claim 10, wherein the cylindrical
base includes an axial face having a plurality of markings
surrounding the protrusion, the plurality of marking corre-
sponding to a number of discrete angular positions of the male
component.

20. A method comprising:

providing a first control system component having a rotat-

able male key with a cross-sectional shape having a
wedge portion and radius portion, the wedge portion
extending along a major portion of a midpoint axis
bisecting the wedge portion and the radius portion;

providing a second control system component having a

fixed female key slot for receiving the male key of the
first control system component when the first and second
control system components are coupled;

rotating the male key to match an angular position of the

female key slot; and

coupling the first and second control system components.
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