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Rule References: 

15.1 The management of power used to adjust control surfaces on an AC Class Yacht shall 
only be controlled by: 

(a)  manual input; 

(b)  Electrical or electronic systems, operated in compliance with the AC Class Rule 
and initiated by manual input; 

(c)  passive devices that limit power transmission or flow to one direction (check 
valves, relief valves, cams or ratchets, etc); and/or 

(d)  relief valves including counter balance valves that release hydraulic oil into a low 
pressure return.  

15.2  Control Systems in General 

(a) Except as provided in Rule 15.2(c) and 15.3, systems and devices used to adjust 
the control surfaces may only use direct manual input and/ or an internally 
generated timing signal initiated by manual input. Any input or feedback used by 
the control systems to adjust the control surfaces is not permitted unless 
specifically allowed by the AC Class Rule.  

(b) Except as provided in Rule 15.2(c) and 15.3, control systems used to adjust 
control surfaces shall not use positional information of the control surface or any 
part of the control system, whether that positional information is measured, inferred 
or indicated by any method, including electronic counting, indexing or pulsing (e.g. 
stepper motors and indexing actuators are not permitted).  

(c) A system controlling a hydraulic valve or drive clutch may use feedback from the 
internal state of that valve or drive clutch (e.g. to drive a cam or spool to a target 
position), providing that the feedback provides no information or indication as to the 
state of the control system outside that valve, drive clutch, or drive clutch actuator.  

15.3 Control Systems for Appendage rotation about the rake axis 

(a)  Positional feedback for adjustment of appendage rotations about the rake axis is 
permitted. Feedback and input to these control systems shall only be provided from 
the following: (i) input as allowed in Rule 15.2;  

(ii) appendage rotation about the rake axis directly measured relative to the 
hull to which they are attached; and/or  

(iii)  the extension of hydraulic rams and/or electrical actuators that are 
used to control the rotation of appendages about the rake axis, and 
whose extension is related only to the appendage rotation in Rule 
15.3(a)(ii).  

(b)  If as a result of daggerboard rotation about the rake axis, incidental 
rotation about the cant axis may occur but shall not exceed 3 degrees.  

15.4 Power delivery control devices: 

(a) shall have the wiring for devices permitted in Rule 15.2 isolated and clearly 
identifiable from the wiring systems permitted in Rule 15.3. The wiring for 
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devices described in Rules 15.2 and 15.3 shall be isolated and clearly 
identifiable from any other wiring system. Each of these systems shall have 
its own voltage supply which may be connected to a common battery 
provided each system is electronically isolated; and  

(b) shall be hard-wired and may use protocol-based communications (CAN, 
Ethernet, etc.)  

 
 
Background: 
 
AC Class Rule 15.4 requires isolation between the three systems described in AC Class Rule 
15.3, 15.2 and other systems (nominally called “instruments”). There are many potential 
arrangements that may or may not provide the required isolation. Three of these are shown 
below, but others having functional similarity are relatively straightforward to devise. 
 
Questions: 
 
Which, if any, of the following systems providing input for the adjustment of appendage 
rotations about the rake axes are legal for use on AC Class Yachts? 

 

System 1 

 
An upper joystick is driven by inputs from the instrument system (such as platform trim, platform 
heel, boatspeed, daggerboard rake position, daggerboard cant, daggerboard extension, 
rudder rake and appendages loads from strain gauges). This upper joystick moves as it is 
driven by servo motors directed by the instruments to indicate the optimal position of the control 
joystick.  
A lower joystick controls the daggerboard rake.   
 
Each system is isolated as required by the AC Class Rule, and is completely separated from 
the other electrically, electronically, and physically.  
 
In use, the operator grasps both joysticks.  The upper stick moves the operator’s hand, and the 
lower stick follows, moved by the hand of the crewmember.  
 
1) Does this arrangement comply with the AC Class Rule? If not, could the Measurement 
Committee provide guidance as to why it does not comply? 
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System 2 
 

 
 
A tablet device is wired to the 15.2 systems and instrument system.  The touch screen of the 
tablet controls daggerboard rake movement.  The screen displays the optimum place to touch 
the screen (calculated using inputs from the instrument system such as platform  trim, platform 
heel, boatspeed, daggerboard rake position, daggerboard cant, daggerboard extension, 
rudder rake and appendages loads from strain gauges ) .   
 
The operator follows the cue on the screen to move his/her finger to the optimum location. 
 
Without the operator’s touch on the screen, nothing moves. 
 
When the operator’s finger touches the screen, the daggerboard begins to move. 
When the operator removes his finger from the screen, the daggerboard stops at its position at 
that point in time. 
 
2) Does this arrangement comply with the AC Class Rule? If not, could the Measurement 

Committee provide guidance as to why it does not comply? 

 

System 3 

 
 

This system functions in the same manner as System 2, but in this case the tablet LCD screen, 
indicating the optimal location for the operator’s finger, is connected to the instruments system 
ONLY. 
A separate touch screen device is connected independently to the 15.3 control system, and 
there is an “air gap” between the two screens. 
  
No control surface moves unless the operator’s finger touches the surface of the touch screen, 
and there is no physical, electrical, or electronic connection between the two screens. 
 
3) Does this arrangement comply with the AC Class Rule? If not, could the Measurement 
Committee provide guidance as to why it does not comply? 
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Rationale:  

The nature of the Questions contained within this RFI 70 and a subsequent RFI 72 call into 
question the meaning of “Manual Input” as defined by the Rule and as interpreted by the 
Measurement Committee. 

The Measurement Committee offers this rationale with the caution that it is necessarily neither 
complete nor definitive. 

The Rule states: 

manual means the input is only provided by one or several crew member(s) and such 
input is not limited to actions with the crew’s hands 

The Measurement Committee further interprets manual input as being a crew member’s motor 
response to either cognitive reasoning or intuition, or as being from the unintended 
consequences of a crew member’s involuntary actions. The foregoing notwithstanding, manual 
input is never the result of the intended consequences of involuntary actions. 

By way of example, consider the following: 

 A crew member sees an indicator and responds by pressing a button. This is a motor 
response to cognitive reasoning and is permitted. 

 A crew member falls across the cockpit and lands on a push button. This is an 
unintended consequence of a crew member’s involuntary actions and is permitted. 

 A crew member falls across the cockpit and, during that fall, sees an indicator and 
presses a button. This is a motor response to cognitive reasoning and is permitted. 

 A crew member’s leg twitches in response to a shock delivered by the yacht’s 
instrumentation system, which causes the crew member’s foot to press a pedestal gear 
shift button. This is an intended consequence of an involuntary action and is prohibited. 

Answers:  

1) No. The input derived from the lower joystick has not been provided only by the crew 
member holding that joystick. 

2) The tablet device described is prohibited by 15.4, which requires that the wiring for those 
systems permitted by 15.3 be isolated from the wiring of other wiring systems. 

3) Yes. 

END 
Issued by the America’s Cup Measurement Committee on February 6, 2017 

 


