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Rule References: 

16. MANUAL POWER AND STORED ENERGY  

16.1 Power for the adjustment of the control surfaces shall only be:  

  (a)  from manual power;   

  (b)  as allowed in Rule 16.2; or   

  (c)  from the effect of gravity and the direct contact with wind or sea on that control 
surface, except that:  

(i)  rudder rotations (including a rudder wing that is connected to a rudder) about 

the axis on the hull centerplane may be linked; and   

(ii)  power from one daggerboard rotation or translation shall not be used to adjust a 

different rotation or translation of that daggerboard.   

  For the purposes of Rule 16.1, wing is considered as a single control surface.   

16.2  The use of stored energy and non-manual power is prohibited, except for:  

(a)   small springs (or collections thereof), shock cords (or collections thereof), and 
similar passive devices that deliver less than:  

(i)  50 J of energy; 

(ii)  500 N of force; and 

(iii)  10 Nm of torque.   

(b)   nominal amounts of energy stored in hydraulic systems that when isolated from the 
hydraulic accumulators permitted in Rules 16.2(c), 16.2(d), and 16.2 (e) deliver 
less than 0.25 liters hydraulic oil from all hydraulic systems combined, when the 
system is discharged after pressurizing to maximum pressure;  

(c)   low pressure hydraulic or gas accumulators of less than 6 bar which provide back 
pressure to a hydraulic system to prevent cavitation, but do no significant work 

themselves;   

(d)   one manually-pressurized hydraulic pressure accumulator as specified by the 
Measurement Committee before September 1, 2015, used to energize the 
hydraulic system that controls appendage rotations about their rake axes and any 
incidental rotation of the daggerboard in the cant axis as permitted in Rule 
15.3(b); 

(e)   two manually-pressurized hydraulic pressure accumulators as specified by the 
Measurement Committee before September 1, 2015, used to energize the 
hydraulic system that controls daggerboard extension and retraction. These 
accumulators in 16.2(e) may be linked;  

 

Questions: 

The two rams shown in the arrangement below are linked together in a master/slave 

configuration. 



 

AC Class Rule Interpretation No.81  Page 2 of 2 

 

 
 

The fluid in the back of the rams could either be air (as shown), or hydraulic oil.  The system 

complies with the requirements of AC Class Rule 16.2 (b) in that the nominal amount of energy 

stored in the entire system delivers less than 0.25l of hydraulic oil in all configurations. 

 

Note that the rams act only on rigging, such that no significant work is done by the back 

pressure in either cylinder. 

 

1. If the backs of the rams and the piping linking the rams are filled with hydraulic oil, does 

this general arrangement comply with the AC Class Rule? 

2. If the backs of the rams and the piping linking the rams are filled with air, does this 

general arrangement comply with the AC Class Rule? 

3. If the backs of the rams and the piping linking the rams are filled with hydraulic oil, but 

(as is unavoidable) small amounts of air are trapped in the piping and back of rams, 

does this general arrangement comply with the AC Class Rule?   

4. If the answer to c) is yes, is there is a specific limit on the oil/air ratio? 

 

Interpretation: 

1. Unable to make a determination. The legality of this arrangement depends on how the 

two cylinders are used. Note that Rule 16.1 (c) places restrictions on cylinders operating 

on different control surfaces. Furthermore, the arrangement shown may contravene 

Rule 15.2 (a) depending on how it is used. 

2. No. The system depicted is similar to those forbidden by Interpretation 43 and 56. 

3. See answer to 1 above. Small amounts of air dissolved in the oil may be unavoidable, 
but they shall be minimal and not introduced deliberately. 

4. See answer to 3 above. 

END 

 Issued by the America’s Cup Measurement Committee on March 25, 2017 
 


