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Introduction

An R4 Analog Clock Cube is a 4x4x4 Revenge Cube used for indicating time. Analog clocks usually indicate
time using angles. The most common clock face uses a fixed numbered dial or dials and moving hand or hands.
It usually has a circular scale of 12 hours, which can also serve as a scale of 60 minutes, and 60 seconds if the
clock has a second hand.

Clock — Useful Links
http://en.wikipedia.org/wiki/Clock http://en.wikipedia.org/wiki/Clock face
http://en.wikipedia.org/wiki/24 hour analog dial http://en.wikipedia.org/wiki/\WWatch

The time of the day can be displayed on a selected Cube Face by rotating and twisting some parts of the Cube.
When this has been achieved, we say that the Cube has been solved. The following example shows the initial
state of the Cube where '12:00' is displayed on the front face.
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Design Features

The 24 centers of a 4x4x4 cube are used for displaying clock hands. The cube can display 3 different hand types
on center facelets: Hour, Minute and Second. The clock can be used in 4 modes:

1

Single-Sided Analog Clock Mode:
From 0:00 up to 11:55 in 5-minute steps — Hour + Minute hands only — Seconds displayed as tick marks
2- Chronometer Mode:
From :00:00 up to :00:55 in 5-second steps — Second hand only — Minutes displayed as tick marks
3- Compass Mode:
From 0° to 330° in 30° steps — Second + Minute hands used as a red/white compass needle
4- Double-Sided Analog Clock Mode:
From 0:00:00 up to 11:55:55 in 5-second steps — Hour + Minute hands on front face — Second hand on
right face
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R4 Analog Clock Cube — Examples

4x4x4 Analog Clock Cube — Clock Mode
Hours:Minutes Hours:Minutes + Seconds Tick Marks

2:50:00 2:50:35
2:50:00 MU' MF MU MF' MB2 MR' MB2 MF MR MF'
2:50:35 MU' MF MU MF' MB2 MR' MB2 MF MR MF' MD' MU B2 MU' MD MU B2 MU'

4x4x4 Analog Clock Cube — Chronometer Mode
Seconds Seconds + Minutes Tick Marks

0:00:25 0:55:25
0:00:25 CU2 MB2 MR' MB2 MR MU MF' MU' MF MD' MB MD MB'
0:55:25 CU2 MB2 MR' MB2 MR MU MF' MU' MF MD' MB MD MB' ML B2 ML' MR ML B2 ML' MR’
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4x4x4 Analog Clock Cube — Compass Mode
Degrees Degrees + Tick Marks

210° 210° + 30° Tick Mark
210° Cuz MB2 MR' MB2 MR B MU MF' MU' MF MR' MF MR MF' B'
210° + 30° CuU2 MB2 MR' MB2 MR B MU MF' MU' MF MR' MF MR MF' B' MD' B2 MD MU' MD' B2 MD MU
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R4 Double-Sided Analog Clock Cube

4x4x4 Double-Sided Analog Clock Cube

Analog Clock Cube Texture Virtual Analog Clock Cube
4x4x4 Double-Sided Analog Clock Cube — Examples
Hours:Minutes:Seconds Hours:Minutes:Seconds

6:35:05 11:05:55
6:35:05 ™MD ML MD' ML' MF MB ML2 MB' ML2 MF' MR' MF2 MR MF2
11:05:55 MF ML2 MF' ML2 MD MB ML MB' ML' MD' B MU MF' MU' MF MR' MF MR MF' B'
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Examples of Analog Clocks
The most common clock face has 3 hands:
- 1 hour hand

- 1 minute hand
- 1 second hand

Analog Clocks

Google Gadget: Analog Clock A wall clock, with 3 dials and 5 hands ~ Two’hand Wistwatch
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4x4x4 Analog Clock Cube Design

Clock Layout
There are 12 edge + corner facelets on each of the 6 faces of a 4x4x4 Revenge cube. If these are numbered
from 1 to 12, they can be used as hour marks on a scale of 12 hours or as 5 minute marks on a scale of 1 hour

or as 5 second marks on a scale of 1 minute. The 24 center facelets can be used for displaying hour, minute and
second hands.

R4 Clock Cube layout example displaying 2 o’clock on front face
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Basic Hand Orientations

All hands patterns on the 24 center cubes can be obtained by rotating a few basic hand patterns by a turn angle
of 90°, 180° or 270°. A basic hand pattern is limited to the first top right quarter of the clock cube. There are 3
basic orientation lines for each basic pattern, namely: 0°, 20° and 70° North. There are 24 basic patterns on the
24 center cubes, numbered from P1 up to P24.

X2
X
% O

The 3 basic hand orientation lines: 0° (North), 20°, 70°
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Hour Hand Patterns
There are 3 isolated Hour hand patterns. They need 3 centers.

So, there are 24 — 3 = 21 centers left for other patterns.

<P <P

Hour hand orientation: 0° Hour hand orientation: 20° Hour hand orientation: 70°
Minute Hand Patterns

There are 3 isolated Minute hand patterns. They need 3 centers.

So, there now are 21 — 3 = 18 centers left for other patterns.

VRO

Minute hand orientation: 0° Minute hand orientation: 20° Minute hand orientation: 70°
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Hour + Minute Hand patterns

There are 3 Hour + Minute hand patterns when both hands are aligned and oriented in the same direction. They
need 3 centers.

So, there are now 18 — 3 = 15 centers left for other patterns.

P O

Hands orientation: 0° Hands orientation: 20° Hands orientation: 70°

There are 6 Hour + Minute hand patterns when hands are not in line, but on a same center cubie.

Hands orientation: 0°, 20°  Hands orientation: 0°, 20° Hands orientation: 70°, 90°

A

Hands orientation: -20°, +20°

So, there are now 15 — 6 = 9 centers left for other patterns.
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Second Hand patterns
There are 3 second hand patterns. They need 3 centers.

So, there are now 9 — 3 = 6 centers left for blank cubies

<D

Hand orientation: 0° Hand orientation: 20° Hand orientation: 70°

<

Blank Cubies

There are 6 blank cubies: 3 blanks for the Hour & Minute hands and 3 blanks for the Second hand

6 Blank cubies

O
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4x4x4 Cube Centers: Notations

Isolated (or strings of) letters, numbers, characters, symbols or pictures are placed on center cubies. These may
be oriented North (0°), East (90°), South (180°) or West (270°). Center cube notations are abbreviated as follows:

Center Top Left (CTL)
Center Top Right (CTR)
Center Bottom Left (CBL)
Center Bottom Right (CBR)

Notations & Solving Sequence
Center Cube Notations Solving Centers in 4 Steps CW

CTLRCTR Stepl Step 2
A A A A
CBL gCBR Step4 Step 3
A A A A

Center Cube Moves — Step 1
To Front Face — CTL North From Any Face—- NE S W

CTL
A

AS >2Z
< VYV m
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Center Cube Moves — Step 2
To Front Face — CTR North From Any Face—-WNE S

Py
<n AS
vm >»Z2

Center Cube Moves — Step 3
To Front Face — CBR North From Any Face—-SWN E

Vm <<wm
>z AS

Center Cube Moves — Step 4
To Front Face — CBL North From Any Face—ESW N

O
¥

&

>Z VYV m
AS <0
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Center Cubes Location

Up Up CTL CTR
Up Up CBL CBR
Left Left Front = Front | Right @ Right CTL CTR CTL CTR CTL CTR
Left Left Front | Front | Right Right CBL CBR CBL CBR CBL CBR
Down | Down Back Back CTL CTR CTL CTR
Down | Down Back Back CBL CBR CBL CBR
Center Cubes States Numbering and Orientation — Initial State (Texture State)
Intial State Numbering Initial State Orientation (degrees)
9 10 0 0
11 22 0 0
13 14 1 2 5 6 0 0 0 0 0 0
15 16 3 4 7 8 0 0 0 0 0 0
17 18 21 22 0 0 0 0
19 20 23 24 0 0 0 0
Example: Center Cubes States — Step 1: From R [CTL, N] To F [CTL, N]
Numbering Orientation (degrees)
9 10
11 22
13 12 5 2 18 6
15 16 3 4 7 8
17 1 21 14
19 20 23 24
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Algorithms

The following algorithms can be used to move edge or corner cubies to the Front face, without modifying the

center cubie layout on the Front face. More details on algorithms can be found in document:

CubeSynthesizer4C.pdf

Algorithms for Displaying Seconds as Tick Marks on the Hours & Minutes Dial
Cubie Dial Tick Mark

Edge
Edge
Corner
Edge
Edge
Corner
Edge
Edge
Corner
Edge
Edge
Corner

Algorithms for Displaying Minutes as Tick Marks on the Seconds Dial

© 00 ~NO UL WN P

10
11
12

Cubie Dial Tick Mark

Edge
Edge
Corner
Edge
Edge
Corner
Edge
Edge
Corner
Edge
Edge
Corner
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Algorithm
MU' MD B2 MD' MU MD B2 MD'
MD MU' B2 MU MD' MU' B2 MU
BDB'D'R'B2R
MR' ML B2 ML' MR ML B2 ML'
ML MR' B2 MR ML' MR' B2 MR
B'LB'L'D'B2D
MD' MU B2 MU' MD MU B2 MU'
MU MD' B2 MD MU' MD' B2 MD
BUB' UL B2L
ML' MR B2 MR' ML MR B2 MR’
MR ML' B2 ML MR' ML' B2 ML
B'UBURB2R'

Algorithm
MD' B2 MD MU' MD' B2 MD MU
MU B2 MU' MD MU B2 MU' MD'
BDB'D'R'B2R
ML' B2 ML MR' ML' B2 ML MR
MR B2 MR' ML MR B2 MR' ML'
B'LB'L'D'B2D
MU' B2 MU MD' MU' B2 MU MD
MD B2 MD' MU MD B2 MD' MU'
BUB' UL B2L
MR' B2 MR ML' MR' B2 MR ML
ML B2 ML' MR ML B2 ML' MR’
B'UBURB2R'
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Moves

~ 00 00 ~N 0000 ~NO0O~N 0

Moves

~ 00 00 ~N 000 ~NO0O~N 0
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4x4x4 Cube Wire Grid Model

Using a wire grid model, it is easy to see through the cube where letters are. This model can be used with pencil
and rubber to find a path on the cube.

This model may be used to find algorithms for moving a single character from a location to another.

A\

NI
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