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The RKS Cylinder

The RKS cylinder is a purely mechanical device that uses a combination type of lock
mechanism, however, with a vast increase in the number of combinations (keyspace)
from conventional high security manually operated combination locks. There is no
keyway and it cannot be finger manipulated. The mechanical design yields several
billion possible combinations. The Plug only consists of 12 unique parts with a total of
about 36 parts. The embodiment of the RKS shown in FIG. 1 is a drop in replacement
for current high security keyed cylinders.
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FIGUREL

The primary external features of the cylinder include a socket with a registration notch, a
drive shaft with a ADo0 interface and an engra
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FIGURE2
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Over all cylinder dimensions are shown FIG. 2. Note that the tail piece is not shown for
clarity. The tail piece is removable and can be customized for specific applications. Also
note that there is a version of the cylinder (plus adaptor kit) that is compatible with large
format changeable core cylinder hardware.

The Cylinder Assembly

The Plug assembly is a simple mechanism that can be easily disassembled and re-
assembled.

APPLY SMALL AMOUNT OF LITHIUM GREASE TO
EACH SHIM FACE AND DRIVE SHAFT

APPLY LITHIUM GREASE INTO
EACH C'BORE TO RETAIN SPRINGS

NAME SCIPART NO. TYPE

1 1 FRONT_101107 9000-1025-01 PART

2 [ [swim_101107 9000-1025-02 PART

3 1 DISC_101107-1 8000-1000-02 ASSEMBLY
4 |4 |pIsC_101107-1-1 9000-1000-02 ASSEMBLY
5 |2 |THRUST_WASHER_125X250 |9000-1020-08 PART

[ 1 DISC_DRV101105-8 9000-1000-03 ASSEMBLY
7 |1 SPRING_BALL_101107_CL 9000-1020-01 PART

8 |2 [THRUST_WASHER_101107 9000-1020-02 PART
E BALLPIN_101107 9000-1025-08 PART

10 |1 REAR_101107 9000-1025-07 PART

11 |3 |o-80_FH_82DEG_UC_125 9000-1000-04 PART

12 |2 [SPRING_SB_101107 8000-1020-03 PART

13 [1 SIDEBAR_101107 9000-1025-08 PART

FIGURE3
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The Discs and Disc Pack

RKS cylinder plug assemblies are assembled with a default configuration. The default
configuration is depicted in the FIG. 4.

Discl  Disc2 Disc3  Disc4  Discd

FIGURE4

The Discs

Each disc has a Side A, the driven side and a Side B, the driving side. There are 8

possible cam locations on each disc. Thecamshavea. 0090 screw d0-i ver sl
90 thread that facilitates assembly and re-configuration. Disc 1, the last disc to be

positioned during alignment, is only driven and thus only has a Cam on Side A. The

Drive Disc only has a Cam on its Side B, the driving side, because it is not driven by

another disc.

FIG. 5 below shows a Disc assembly (disc and cams) with the Cams in their factory
default locations; Side A position 1 and Side B position 8.

Gate

Cam

False Gate (4X)

4

SIDEA SIDEB
(driven side) (driving side)

FIGURES
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It is useful to have a way to designate a discs configuration. One system for designating

the discs that describe the default disc assembly is[1-0]{8-0}. 6 [ . . ] 6 desi gnat e ¢
ando{. .} 06 de s-0]designates th& thereis aBCam 4t frosition 1 on Side A,
theseconddigit , 6006 i ndi cat eeacondtam bn Sidd A §{8-€} indicatesr ot a

that Side B has only cam and it is located at position 8 (second Cams described later).

Using this designation system the default disc pack shown in FIG. 4 would be described
as: [1-0]:{NA}, [1-0]:{8-0}, [1-0]:{8-0}, [1-0]:{8-0}, [1-0]:{8-0}, [NA]:{8-0}.

Manual Dialing

The Manual Dialer for the Robotic Key System (RKS) provides three valuable
functions:

1. When the combination is known it provides a way to manually dial the
combination of a RKS cylinder.

2. When the RKS cylinder is re-combinated it provides a way to observe the new
combination sequence which can then be used to program the Robotic Dialer.

3. The Manual Dialer provides a tactile interface to the RKS cylinder to facilitate
observation and understanding of the RKS Cylinder mechanism.

Zero Index

Zero Position

Marker \

Dialing Knob 0.300 Dia. €

Keyed Drive Shaft

64 Position

Index Wheel Torque Wheel Registration Pin

FIGUREG

The combination for the default configuration is >>>>>49,<<<<<25 >>>28 <<<13,>8,<0

Note that small variations in the combination numbers between different default cylinder
assemblies and Manual Dialers may occur due to manufacturing tolerances.

To dial the combination of the default cylinder use the following procedure:

1) Align dialer registration pin with notch in front cavity of cylinder and fully insert
shank into cavity.
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2) Rotate dial until drive shaft on dialer and cylinder are engaged. Rotate dial to
assure that the drive shafts are coupled. Dial should spin freely.

3) While observing the index wheel and zero marker, rotate the dial so that the zero
index passes the zero marker 6 times (>>>>>>), continue turning knob
clockwise and stop at 49

4) Rotate dial counterclockwise so that the zero index passes the zero marker 5
times (<<<<<), continue turning the dial counter clockwise and stop at 25.

5) Rotate dial clockwise so that the zero index passes the zero marker 3 times
(>>>), continue turning the dial clockwise and stop at 28.

6) Rotate dial counterclockwise so that the zero index passes the zero marker 3
times (<<<), continue turning the dial counter clockwise and stop at 13.

7) Rotate dial clockwise so that the zero index passes the zero marker 1 time (>),
continue turning the dial clockwise and stop at 8.

8) Rotate dial counter clockwise stop at 0.
9) Gates on all discs should be aligned with sidebar.

10)Grip fingers on outside edge of torque wheel and turn counter clockwise to
unlatch (dial and torque wheel move in unison)

Re-Configuring The Cylinder

The RKS cylinder is a simple mechanism with a relatively low part count. No special
tools or skills are required for assembly or disassembly. However, care should be taken
to keep the cylinder mechanism and components free of debris. The tools required are:

e #0 Phillips Tip Screw Driver to remove the Rear

e Slotted Tip Miniature ScrewDr i ver , Tip Width ~.0®50 |,
the Cams

¢ Self-Closing Tweezers, good for handling the shims

To re-configure the cylinder; refer to assembly drawing, FIG. 2 and carefully
disassemble the cylinder. Disassemble the cylinder on a clean surface. To operate
properly the cylinder components must be free of any debris or foreign objects.

1 or more discs can have their cams re-arranged, however the following rules apply:

e Cams cannot occupy the same the same position on both sides of a disc
e Cams cannot occupy the same position on facing sides of adjacent discs
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The cam screws are very small components so special care should be taken during
handling. The thread pitch is 00-90 and they are made from 300 series stainless steel
and therefore have little to no magnetic properties. Be careful not to over tighten during
assembly. Over tightening may damage the head and or the threads.

Example:

Re-configuring the discs as shown in FIG. 7 yields a designation of:
[2-0], [1-0]:{7-0}, [2-0]:{8-0}, [1-0]:{7-0}, [3-0]:{7-0}, {1-0}

and a combination of:

>>>>>>34<<<<56>>>61<<<36>25<0

FIGURE7
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FIG. 8 is an exploded view of the re-configured cylinder with all parts except sidebar
shown.
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Disc, Drive

{10

FIGURES
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Double Cams

To greatly increase the number of possible combinations, not only can the cams be
moved to different locations but a second cam can be added to Side A and/or Side B.
Adding a second Cam adds another variable, cam width. FIG. 9 illustrates the number

of variations for a disc with 8 Cam mounting holes.

Single Cam Double Cam

POS ( | |

1 ° |9 . o R . . .

2 | . lT . . ' . .

3 ol o t P ) o R

4 o o v ] ISR .

5 - 9 o | e ol [ofd

6| ° : ‘e JRIEIEBE

7| efes » O ST [

8 ot : : T s 1 11
s ! ° > 4 3 36 variaIZns/disc and1~2 X100

permutations for 6 disc cyl.

Rules:
1. Cams cannotoccupy same position on A& B sides of same disc.
2. Cams cannotoccupy same position onfacing sides of adjacentdiscs.

FIGURE9

FIG. shows an example of a Disc with 2 Cams on each side, it would have the
designation [2-4]:{5-6}.

Camsat5 & 6

)
Camsat2&4 5 (5-6}

sbEA ¢ [2-4] SIDE B

(driven side) (driving side)

FIGUREL0
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RKS Dialer
Introduction

The only user controls on the RKS Dialer are the power ON/OFF switch and the keypad
for entering information.

The RKS Dialer is a portable electro-mechanical device that engages the RKS cylinder,

once authorized (optional) the Dialer retrieves the opening combination from an

onboard or database and openst he | ock by driving the cylinde
clockwise and counter-clockwise sequence.

Because the possible features and functions for the dialer are virtually limitless (GPS,
biometrics, encryption, RFID, cellular and wireless etc.), the strategy of Stanton
Concepts is to provide a basic platform that includes an inexpensive and widely used
PIC microcontroller (Microchip PIC16F917), motor controller, clock and EPROM and a
DC servomotor. The basic dialer shown in FIG. 11 can store a multitude of lock
combinations, uses PIN based access control, has programmable time out periods for
specific locks and operators, and keeps a record of all activity. The dialer also has an
USB interface to facilitate communication with a PC or Mac. This basic platform may be
used for real world physical security applications or as a development platform.

The Dialer shown in FIG. 11 is comprised entirely of off the shelf electronic components
and the PCB assembly is a low track and part density 2 sided board.

The Dialer package size can be much reduced by eliminating the keyboard and LCD
and further engineering of the mechanical design.

The Robotic Dialer is a natural for Open Source development. While the lock cylinders
may be part of an installed base perhaps located in uncontrolled environments the
dialer is portable and free to evolve independently and in real time. There is really no
limit to the technology the Robotic Dialer could employ. The dialer could also be well
suited for an iPhone or similar application.
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Keypad

LCD Display \

ON/OFF Switch T

Drive Shank

Drive Shaft \ Cover Screws

(3ea.side)

USB Port

FIGURE11l

Quick Start (To Open Cylinder With Default Configuration)

The RKS dialer is pre-programmed to open a RKS cylinder with a default number
desi gnai1odi camddiadlacombination; >>>>>>49,<<<<<25,>>>28,<<<13,>8,<0
(Disc Pack = [1-0], [1-0]:{8-0}, [1-0]:{8-0}, [1-0]:{8-0}, [1-0]:{8-0}, {8-0}).

Note:Ea c hé 6i>ndi cates 6006 passi@ddgc |}positlonZnEhe Gockwised er en c e
direction one time. 0>>>06 indic&®bebpobitbdintheassi ng t
clockwise direction three ti mes. dockiiseidinedtioncat es t h
See the Manual Dialing Section for more information.

e Turn the power switcht o i ®he diquid crystal display (LCD) then shows
ASTANTON CONCEPTSO on 2 I|lines for 3 second
2 lines for 2 secloondosn, tahned tfio*rp= QAMNMCGE f or 2 s

e After 5 seconds, the LCD continuously alternates between 7 seconds of the
current (military) time of day in the format Hour:Minute:Second on top line with
Month/Date/Year-r2 000 on bottom I ine, followed by 5
A(#. .. .#)0 on two | ines.

Note: The time set at the factory is Eastern Standard Time and will remain so until the dialer

is programmed at which time the dialer will retrieve time and date information from the
programming computer.
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