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UNDERSTANDING THE DIMENSIONS OF A BICYCLE WHEEL IS ESSENTIAL FOR VARIOUS REASONS, INCLUDING CALCULATING DISTANCE
TRAVELED, UNDERSTANDING GEAR RATIOS, AND PERFORMING MAINTENANCE. ONE FUNDAMENTAL MEASUREMENT RELATED TO
WHEELS IS THE CIRCUMFERENCE, WHICH DIRECTLY IMPACTS HOW FAR A BICYCLE MOVES WITH EACH ROTATION. IN THIS ARTICLE,
WE WILL EXPLORE HOW TO DETERMINE THE CIRCUMFERENCE OF A BICYCLE WHEEL GIVEN ITS RADIUS, DELVE INTO THE
MATHEMATICAL PRINCIPLES INVOLVED, AND HIGHLIGHT THE IMPORTANCE OF THIS KNOWLEDGE IN EVERYDAY BIKING AND
ENGINEERING CONTEXTS.

UNDERSTANDING THE BAsics: RAabius AND CIRCUMFERENCE

BEFORE WE PROCEED TO THE CALCULATIONS, IT’S IMPORTANT TO ESTABLISH A CLEAR UNDERSTANDING OF THE BASIC CONCEPTS
INVOLVED.

WHAT Is THE RADIUS OF A \WHEEL?

THE RADIUS OF A WHEEL IS THE DISTANCE FROM THE CENTER OF THE WHEEL TO ANY POINT ON ITS OUTER EDGE. |T IS A KEY
MEASUREMENT IN DEFINING THE SIZE OF A \WHEEL AND IS TYPICALLY EXPRESSED IN CENTIMETERS (CM), METERS, INCHES, OR OTHER
UNITS.

WHAT |s THE CIRCUMFERENCE OF A \WHEEL?

THE CIRCUMFERENCE IS THE TOTAL LENGTH AROUND THE OUTER EDGE OF THE WHEEL. |T REPRESENTS THE DISTANCE A BICYCLE
WOULD TRAVEL IN A SINGLE FULL ROTATION OF THE WHEEL. CALCULATING THE CIRCUMFERENCE ALLOWS CYCLISTS AND
ENGINEERS TO ESTIMATE DISTANCE COVERED OVER A CERTAIN NUMBER OF WHEEL REVOLUTIONS.

MATHEMATICAL ReLATIONSHIP BETWEEN RADIUS AND CIRCUMFERENCE

THE RELATIONSHIP BETWEEN THE RADIUS AND THE CIRCUMFERENCE OF A CIRCLE (OR \X/HEEL) IS GOVERNED BY A FUNDAMENTAL
GEOMETRIC CONSTANT CALLED P (I'I)

THe FORMULA FOR CIRCUMFERENCE

THE FORMULA TO CALCULATE THE CIRCUMFERENCE (C) OF A CIRCLE WHEN THE RADIUS (R) IS KNOWN IS:

\[C=2\prir\]

\W/ HERE:

-\(C\) IS THE CIRCUMFERENCE

-\(r\) IS THE RADIUS

-\C\p1 \) (P1) 1s APPROXIMATELY 3.14159

\WHY P1? UNDERSTANDING THE CONSTANT

P1 IS AN IRRATIONAL NUMBER THAT REPRESENTS THE RATIO OF A CIRCLE’S CIRCUMFERENCE TO ITS DIAMETER. SINCE THE DIAMETER
1s TWICE THE RADIUS (\( D = 2r \)), THE FORMULA CAN ALSO BE WRITTEN AS:

\[C=\piD\]



IN THE CASE OF A BICYCLE WHEEL WITH KNOWN RADIUS, THE FIRST FORMULA IS MOST DIRECT.

CALCULATING THE CIRCUMFERENCE OF A BicYcLE WHEEL WITH A RADIUS OF
28 Cm

GIVEN THAT THE RADIUS OF THE BICYCLE WHEEL IS 28 CENTIMETERS, LET’S PERFORM THE CALCULATION STEP BY STEP.
/

STeP 1: WRITE DowN THE KNOWN V ALUES

-Rabus, \(r = 28\, \text{cM} \)
- P, \(\pi \APPrOX 3.14159 \)

STEP 2: APPLY THE FORMULA

\[C=2\pir\]
\[C=2\7TiMes 3.14159 \1imes 28 \]

STeP 3: PERFORM THE MULTIPLICATION

\[ 2 \7TiMes 3.14159 = 6.28318 \]
\[ 6.28318 \TiMes 28 = 175.929\]

STeP 4: FINAL RESuLT

THE CIRCUMFERENCE OF THE WHEEL IS APPROXIMATELY 175.93 CENTIMETERS.

PRACTICAL IMPLICATIONS OF THE W/HEEL'S CIRCUMFERENCE

KNOWING THE CIRCUMFERENCE OF A BICYCLE WHEEL HAS SEVERAL PRACTICAL APPLICATIONS:

1. ESTIMATING DISTANCE TRAVELLED

BY COUNTING THE NUMBER OF WHEEL ROTATIONS, CYCLISTS CAN ESTIMATE THE DISTANCE TRAVELED.

- FOR EXAMPLE, IF THE WHEEL COMPLETES 1000 ROTATIONS, THE TOTAL DISTANCE COVERED IS:

\[ 1000 \1imMes 175.93\, \Text{cM} = 175,930\, \Text{cM} = 1,759.3\, \TexT{MeTeRS]} \APPROX 1.76),
\texT{xm} \]

2. CALCULATING SPeep AND CADENCE

UNDERSTANDING THE CIRCUMFERENCE HELPS IN CALCULATING THE BIKE’S SPEED BASED ON WHEEL ROTATIONS PER MINUTE, WHICH
IS USEFUL FOR TRAINING AND PERFORMANCE ANALYSIS.

3. GEAR RATIOS AND MecHANICAL DESIGN

MANUFACTURERS AND ENGINEERS USE WHEEL DIMENSIONS TO DESIGN GEAR SYSTEMS THAT OPTIMIZE PERFORMANCE AND COMFORT.



ADDITIONAL CONSIDERATIONS IN \W/HEEL MEASUREMENT

W/HILE CALCULATING THE CIRCUMFERENCE FROM THE RADIUS IS STRAIGHTFORWARD, REAL-WORLD FACTORS CAN AFFECT
MEASUREMENTS AND CALCULATIONS.

1. TIRe THICKNESS AND DIAMETER

THE ACTUAL OUTER DIAMETER OF THE WHEEL MAY VARY DEPENDING ON TIRE THICKNESS, WHICH CAN SLIGHTLY ALTER THE
TOTAL CIRCUMFERENCE.

2. MEASUREMENT ACCURACY

FoRr PRECISE CALCULATIONS, IT’S BEST TO MEASURE THE WHEEL DIRECTLY OR VERIFY THE MANUFACTURER’S SPECIFICATIONS.

3. CONVERSION BETWEEN UNITS

DEPENDING ON YOUR NEEDS, CONVERTING THE CIRCUMFERENCE FROM CENTIMETERS TO INCHES OR METERS CAN BE USEFUL.
- TO CONVERT CENTIMETERS TO INCHES, DIVIDE BY 2.54.
- TO CONVERT CENTIMETERS TO METERS, DIVIDE BY 100.

ConcLusioN: WHY KNowING THE CIRCUMFERENCE MATTERS

CALCULATING THE CIRCUMFERENCE OF A BICYCLE WHEEL IS A FUNDAMENTAL SKILL THAT INTERSECTS MATHEMATICS, PHYSICS,
AND PRACTICAL CYCLING. W/ITH A RADIUS OF 28 CM, THE WHEEL’S CIRCUMFERENCE IS APPROXIMATELY 175.93 cMm, A
MEASUREMENT THAT ENABLES CYCLISTS TO ESTIMATE DISTANCES, ENHANCE TRAINING, AND UNDERSTAND THEIR BIKE’S MECHANICS
BETTER. W/HETHER YOU ARE A CASUAL RIDER, A COMPETITIVE CYCLIST, OR AN ENGINEER DESIGNING BICYCLE COMPONENTS,
UNDERSTANDING HOW TO DETERMINE AND UTILIZE WHEEL CIRCUMFERENCE IS INVALUABLE. BY MASTERING THESE CALCULATIONS,
YOU CAN IMPROVE YOUR RIDING EXPERIENCE, OPTIMIZE YOUR BIKE’S PERFORMANCE, AND DEEPEN YOUR APPRECIATION FOR THE
ENGINEERING MARVELS THAT KEEP US MOVING FORW ARD.

FREQUENTLY AskeD QUESTIONS

W/HAT IS THE FORMULA TO FIND THE CIRCUMFERENCE OF A BICYCLE WHEEL?

THE CIRCUMFERENCE OF A CIRCLE (OR \X/HEEL) IS CALCULATED USING THE FORMULA C = 2I'IRI WHERE R IS THE RADIUS.

How DO YOU CALCULATE THE CIRCUMFERENCE OF A BICYCLE WHEEL WITH A RADIUS OF
28 cm?

UsEe THE ForMULA C = 2MR. So, C=2 X 3.1416 X 28 cMm=~ 175.93 cm.

\WHAT IS THE APPROXIMATE CIRCUMFERENCE OF A BICYCLE WHEEL WITH A RADIUS OF
28 cm?

THE APPROXIMATE CIRCUMFERENCE IS 175.93 CENTIMETERS.

\WHY IS UNDERSTANDING THE WHEEL'S CIRCUMFERENCE IMPORTANT FOR CYCLISTS?

KNOWING THE CIRCUMFERENCE HELPS IN CALCULATING DISTANCE TRAVELED PER WHEEL REVOLUTION AND ASSISTS IN GEAR



CALCULATIONS AND SPEED ESTIMATIONS.

IF THE RADIUS OF A BICYCLE WHEEL IS DOUBLED , HOW DOES THAT AFFECT THE
CIRCUMFERENCE?

THE CIRCUMFERENCE DOUBLES BECAUSE IT IS DIRECTLY PROPORTIONAL TO THE RADIUS; IF R DOUBLES, C DOUBLES.

WHAT IS THE VALUE OF N USED IN CALCULATIONS FOR THE WHEEL’S CIRCUMFERENCE?

THE VALUE OF N COMMONLY USED IS APPROXIMATELY 3.1416.

CAN THE CIRCUMFERENCE OF A BICYCLE WHEEL BE USED TO DETERMINE THE DISTANCE
TRAVELED IN ONE ROTATION?

YES, THE CIRCUMFERENCE DIRECTLY REPRESENTS THE DISTANCE TRAVELED IN ONE COMPLETE ROTATION OF THE \WHEEL.

How DOES THE SIZE OF THE BICYCLE WHEEL AFFECT RIDING PERFORMANCE?

L ARGER WHEELS CAN COVER MORE GROUND PER ROTATION, POTENTIALLY IMPROVING SPEED AND STABILITY, WHILE SMALLER
WHEELS MAY OFFER BETTER MANEUVERABILITY.

\WHAT ARE SOME PRACTICAL APPLICATIONS OF KNOWING A BICYCLE WHEEL’S
CIRCUMFERENCE?

[T HELPS IN SETTING SPEEDOMETERS, CALCULATING TRAVEL DISTANCES, DESIGNING GEAR RATIOS, AND CUSTOMIZING BIKE
PERFORMANCE.

ADDITIONAL RESOURCES

BicycLe WHeeL CIRCUMFERENCE CALCULATION: UNDERSTANDING THE BASICS AND BEYOND

\W/HEN DISCUSSING BICYCLES AND THEIR COMPONENTS, THE WHEEL IS UNDOUBTEDLY ONE OF THE MOST VITAL PARTS. ITS sizE
INFLUENCES EVERY THING FROM RIDING COMFORT TO SPEED, EFFICIENCY, AND EVEN THE OVERALL DESIGN OF THE BICYCLE. A
FUNDAMENTAL ASPECT OF A BICYCLE WHEEL THAT OFTEN COMES UP IN MAINTENANCE, DESIGN, OR PHYSICS DISCUSSIONS IS ITS
CIRCUMFERENCE. KNOWING HOW TO CALCULATE THE CIRCUMFERENCE OF A BICYCLE WHEEL CAN HELP IN MULTIPLE WAYS, SUCH
AS DETERMINING THE DISTANCE TRAVELED PER PEDAL REVOLUTION, SELECTING APPROPRIATE TIRES, OR UNDERSTANDING THE
RELATIONSHIP BETWEEN \WHEEL SIZE AND BIKE PERFORMANCE.

IN THIS COMPREHENSIVE REVIEW, WE WILL DELVE INTO THE CALCULATION OF THE CIRCUMFERENCE OF A BICYCLE WHEEL WITH A

RADIUS OF 28 CENTIMETERS, EXPLORING FUNDAMENTAL CONCEPTS, DETAILED CALCULATIONS, REAL-WORLD APPLICATIONS, AND
THE PHYSICS BEHIND WHEEL MEASUREMENTS.

UNDERSTANDING THE KEY CONCEPTS: RADIUS, DIAMETER, AND CIRCUMFERENCE

BEFORE JUMPING INTO CALCULATIONS, IT IS ESSENTIAL TO UNDERSTAND THE BASIC GEOMETRIC CONCEPTS RELATED TO CIRCLES,
AS THESE FORM THE FOUNDATION FOR UNDERSTANDING WHEEL MEASUREMENTS.



THE RADIUS

- THE RADIUS (DENOTED AS R) IS THE DISTANCE FROM THE CENTER OF THE CIRCLE TO ANY POINT ON ITS PERIMETER.
- IN THIS CONTEXT, THE BICYCLE WHEEL HAS A RADIUS OF 28 CM, WHICH IS THE DISTANCE FROM THE HUB (CENTER) TO THE
OUTER EDGE WHERE THE TIRE CONTACTS THE GROUND.

THe DIAMETER

- THE DIAMETER (D) IS THE STRAIGHT-LINE DISTANCE ACROSS THE CIRCLE PASSING THROUGH THE CENTER.
- |T 1S TWICE THE RADIUS, SO MATHEMATICALLY:

\[

D=2R

\]

- FOR OUR WHEEL, THIS WOULD BE:

\[

D=2 \Times 28\, \text{cM} = 56\, \texT{cm}
\]

THe CIRCUMFERENCE

- THE CIRCUMFERENCE (C) IS THE LENGTH OF THE BOUNDARY AROUND THE CIRCLE.
- |T IS THE TOTAL DISTANCE TRAVELED IF YOU GO ALL THE WAY AROUND THE WHEEL ONCE.
- THE FORMULA CONNECTING RADIUS AND CIRCUMFERENCE IS:

\[

C=2\rir

\]

- ALTERNATIVELY, USING DIAMETER:
\[

C=\riD

\]

- Here, n (P1) IS A MATHEMATICAL CONSTANT APPROXIMATELY EQUAL TO 3.1415926535...

CALCULATING THE CIRCUMFERENCE OF THE BICYCLE W/HEEL

GIVEN THE RADIUS OF 28 CM, CALCULATING THE CIRCUMFERENCE INVOLVES STRAIGHTFORW ARD USE OF THE FORMULA!

\[
C=2\rir
\]

STEP-BY-STEP CALCULATION:

1. IoenTIFY THe RADIUS: \(R = 28\, \TexT{cM} \)



2. Use THE vaLUE oF nm: \(\pI \apProx 3.1415926535))

3. PLUG INTO THE FORMULA:

\[
C=2\1Mes 3.1415926535 \1imes 28\, \TexT{cM}

\]

4. PERFORM THE MULTIPLICATION:

\[
C=6.283185307 \TiMes 28\, \text{cm}

\]

\[
C \approx 175.929\ \text{cm}

\]

RESULT:

\[

\Boxen{

\TexT{Circumrerence} \approx 175.93\, \TexT{cm}
}

\]

THIS MEANS THAT IF YOU WERE TO TRACE AROUND THE WHEEL ONCE, YOU WOULD COVER APPROXIMATELY 175.93
CENTIMETERS.

PRACTICAL IMPLICATIONS OF W HEEL CIRCUMFERENCE

UNDERSTANDING AND CALCULATING THE CIRCUMFERENCE OF A BICYCLE WHEEL HAS SEVERAL REAL-\WORLD APPLICATIONS:

1. DiIsTANCE MEASUREMENT AND SPEED CALCULATION

- THE WHEEL'S CIRCUMFERENCE DIRECTLY RELATES TO HOW FAR A BICYCLE TRAVELS PER PEDAL REVOLUTION.
- KNOWING THE CIRCUMFERENCE ALLOWS CYCLISTS AND ENGINEERS TO DETERMINE SPEED AND DISTANCE TRAVELED WITH HIGH
ACCURACY, ESPECIALLY WHEN COMBINED WITH CADENCE SENSORS OR ODOMETERS.

EXAMPLE:

- IF A cycLIST PEDALS AT 60 REVOLUTIONS PER MINUTE (RPM), THE DISTANCE TRAVELED PER MINUTE IS:

\l

\TexT{DisTANCE PEr MINUTE} = \TEXT{CircUMFereNcE]} \TIMES \TEXT{REVOLUTIONS PER MINUTE}

\]
\[
= 175.93\, \Text{cm} \TiMes 60 \approx 10,555.8\, \texT{cM} \approx 105.56\, \TexT{MeTERS}
\]

- THErerORE, AT 60 RPM, THE CYCLIST COVERS APPROXIMATELY 105.56 METERS PER MINUTE.



2. TIRe SeLECTION AND COMPATIBILITY

- \WHEN REPLACING OR UPGRADING TIRES, KNOWING THE WHEEL'S CIRCUMFERENCE AIDS IN SELECTING THE CORRECT TIRE SIZE.
- THE OUTER DIAMETER OF THE TIRE AFFECTS THE OVERALL WHEEL SIZE, WHICH INFLUENCES RIDE COMFORT AND PERFORMANCE.
- THE CIRCUMFERENCE HELPS VERIFY THAT THE NEW TIRE'S SIZE MATCHES THE EXISTING WHEEL TO PREVENT FITMENT ISSUES.

3. GEAR RATIOS AND MECHANICAL ADVANTAGE

- BICYCLE MECHANICS OFTEN USE WHEEL CIRCUMFERENCE TO ANALYZE GEAR RATIOS.

- THE GEAR RATIO, WHICH DETERMINES HOW MANY PEDAL TURNS ARE NEEDED FOR ONE WHEEL REVOLUTION, CAN BE UNDERSTOOD
BETTER WITH PRECISE WHEEL MEASUREMENTS.

- THIS UNDERSTANDING INFLUENCES GEAR SELECTION AND OVERALL BIKE EFFICIENCY.

ADDITIONAL CONSIDERATIONS IN \WHEEL MEASUREMENT

W/HILE THE SIMPLE CALCULATION PROVIDES A THEORETICAL VALUE, ACTUAL WHEEL MEASUREMENTS CAN VARY DUE TO
SEVERAL FACTORS:

1. TIRE WIDTH AND PRESSURE

- THE TIRE'S WIDTH AND PRESSURE CAN SLIGHTLY ALTER THE OVERALL DIAMETER AND THUS THE CIRCUMFERENCE.
- HIGHER PRESSURE CAN CAUSE THE TIRE TO EXPAND SLIGHTLY, INCREASING THE EFFECTIVE DIAMETER.
- WIDER TIRES MIGHT ALSO HAVE DIFFERENT CROSS-SECTIONAL SHAPES, AFFECTING THE ACTUAL ROLLING CIRCUMFERENCE.

2. MANUFACTURING T OLERANCES

- SLIGHT VARIATIONS IN MANUFACTURING CAN LEAD TO SMALL DIFFERENCES IN WHEEL SIZE.
- REAL-WORLD MEASUREMENTS MAY DIFFER BY A FEW MILLIMETERS FROM THEORETICAL CALCULATIONS.

3. WEAR AND TEAR

- OVER TIME, TIRES WEAR DOWN, REDUCING THEIR DIAMETER AND CIRCUMFERENCE.
- REGULAR MEASUREMENT CAN HELP IN MAINTENANCE AND ENSURING ACCURATE SPEED AND DISTANCE CALCULATIONS.



ADVANCED ToPICS: RELATIONSHIP BETWEEN W/HEEL SI1ZE AND BICYCLE
DyYNAMICS

UNDERSTANDING THE CIRCUMFERENCE ISN/T_JUST ABOUT BASIC MEASUREMENT,; IT CONNECTS DEEPLY WITH BICYCLE PHYSICS AND
RIDER EXPERIENCE.

1. IMPACT oN RiDE COMFORT AND EFFICIENCY

- LARGER WHEELS (\X/ITH BIGGER CIRCUMFERENCE) TEND TO ROLL OVER OBSTACLES MORE SMOOTHLY, PROVIDING A MORE
COMFORTABLE RIDE.
- SMALLER WHEELS ACCELERATE FASTER BUT MAY BE LESS EFFICIENT OVER LONG DISTANCES OR ROUGH TERRAIN.

2. EFFECT ON PEDALING AND SPEED

- \WHEEL SIZE AFFECTS THE GEAR RATIO'S EFFECTIVENESS.

- LARGER WHEELS REQUIRE MORE TORQUE TO ACCELERATE BUT CAN ACHIEVE HIGHER TOP SPEEDS DUE TO LONGER TRAVEL PER
REVOLUTION.

- CONVERSELY/ SMALLER WHEELS ARE MORE RESPONSIVE AND BETTER SUITED FOR QUICK MANEUVERS.

3. DesiGN CONSIDERATIONS FOR DIFFERENT BICYCLES

- ROAD BIKES OFTEN FEATURE LARGER WHEELS (700C OR EQUIVALENT) FOR SPEED.

- MOUNTAIN BIKES TYPICALLY HAVE SMALLER, MORE DURABLE WHEELS FOR AGILITY AND OBSTACLE CLEARANCE.

- THE 28 cMRrADIUS (ABOUT 17 INCHES DIAMETER) IS QUITE SMALL FOR A TYPICAL BICYCLE WHEEL; MOST ADULT BIKES HAVE
LARGER SIZES, OFTEN IN THE RANGE OF 26 INCHES (~66 CM DIAMETER) OR MORE.

CoNcLUsION: THE SIGNIFICANCE OF PRECISE MEASUREMENTS

CALCULATING THE CIRCUMFERENCE OF A BICYCLE WHEEL WITH CARE AND UNDERSTANDING ITS IMPLICATIONS IS CRUCIAL FOR
BOTH ENTHUSIASTS AND PROFESSIONALS. THE STRAIGHTFORWARD FORMULA:

\[
C=2\rir
\]

ALLOWS ACCURATE DETERMINATION OF THE WHEEL'S BOUNDARY LENGTH, WHICH INFLUENCES SPEED CALCULATIONS, TIRE
SELECTION, AND OVERALL BIKE PERFORMANCE.

IN OUR SPECIFIC CASE, WITH A RADIUS OF 28 CM, THE WHEEL'S CIRCUMFERENCE IS APPROXIMATELY 175.93 cM. THIS
MEASUREMENT PROVIDES FOUNDATIONAL DATA FOR VARIOUS CALCULATIONS, SUCH AS:

- DISTANCE TRAVELED PER PEDAL REVOLUTION.
- ESTIMATION OF SPEED BASED ON PEDAL CADENCE.
- COMPATIBILITY WITH TIRES AND MECHANICAL COMPONENTS.

BEYOND THE RAW CALCULATION, APPRECIATING THE NUANCES, SUCH AS TIRE WEAR, MANUFACTURING TOLERANCES, AND REAL-
\WORLD CONDITIONS, ENSURES MORE PRECISE AND RELIABLE USE OF THESE MEASUREMENTS.



ADDITIONAL RESOURCES FOR ENTHUSIASTS AND ENGINEERS

- BicycLE SPEEDOMETERS: USE WHEEL CIRCUMFERENCE TO CONVERT ROTATIONS INTO SPEED.

- TIRe Size CHARTS: HELP IDENTIFY COMPATIBLE TIRES BASED ON WHEEL DIAMETER.

- PHYsIcs oF CYCLING: EXPLORE HOW WHEEL SIZE INFLUENCES ACCELERATION, MOMENTUM, AND ENERGY EFFICIENCY.
- WHEEL MEASUREMENT TECHNIQUES: USING TAPE MEASURES OR SPECIALIZED TOOLS FOR ACCURATE REAL-WORLD
MEASUREMENTS.

IN SUMMARY , UNDERSTANDING THE CIRCUMFERENCE OF A BICYCLE WHEEL WITH A RADIUS OF 28 CM IS NOT JUST A SIMPLE
MATHEMATICAL EXERCISE; IT IS A GATEWAY INTO THE BROADER PHYSICS, ENGINEERING, AND PRACTICAL CONSIDERATIONS OF
CYCLING. WHETHER YOU ARE A MECHANIC, A PHYSICS STUDENT, OR AN AVID CYCLIST, GRASPING THESE CONCEPTS ENHANCES
YOUR APPRECIATION AND MASTERY OF BICYCLE DYNAMICS.
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