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TAKEOFF CHART TYPE 1
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LANDING CHART TYPE 1
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Take-off Chart type 2 - Linear Take-off chart
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Landing Chart type 2 - Linear Landing chart
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LOADING SYSTEM CHARLIE

A third type of loading system is presented on page 13 of the supplement. Loading system Charlie is very 
similar to loading system Bravo except for the centre of gravity envelope. 

In the case of loading system Bravo, the envelope is presented as a graph of weight against moment. In 
loading system Charlie, the envelope is presented as a graph which plots weight against centre of gravity 
position [or arm].

Let's work through the example given below.

We still begin by completing a load sheet which totals weight and moment index as usual.
Note that in this case the moment index is obtained by multiplying weight in kg by arm in mm and dividing 
the result by 100 [not 1000 as with Bravo]. The empty aircraft weight and moment are given as 687 kg and 
19 522 index units.

ITEM						      WEIGHT		  ARM		  MOMENT
Empty aircraft 					     687						      19 522
Full oil*						      7			   1230			   86
1 pilot and 1 passenger in Row 1		  140			   2750			   3 850
2 passengers in Row 2				    160			   3600			   5760
Baggage						      20			   4210			   842
ZFW							      1014						      30 060
Fuel							       99			   2950			   2 920
Take-off						      1113						      32 980
	
* Note that like Bravo, this loading system does not include engine oil with the empty aircraft weight. Oil 
must be added as an item in the load sheet for each calculation [Please don't ask me why?].

To check the Zero Fuel Weight condition, it is necessary to find the centre of gravity position [i.e. arm] when 
the weight is 1014 kg and the moment is 30 060 index units.

Since the weight multiplied by the arm gives the moment, it follows that the moment divided by the weight 
gives the arm. To find the ZFW centre of gravity position as mm aft of the datum, we must multiply 30 060 
by 100 to turn it into kgmm, then divide it by the weight.

30 060 x 100 ÷ 1014 = 2964 mm aft of the datum. When we go to the centre of gravity envelope, we plot 
the weight of 1014 kg against the centre of gravity position of 2964, call this point A.

Now check the take-off condition. Let's assume that we have 99kg of fuel on board at take-off. The centre 
of gravity position at take-off is:
32 980 x 100 ÷ 1113 = 2963 mm aft of the datum. Plot 1113 kg against 2963 mm and call it Point B.

Since both point A and point B fall within the envelope, we can be sure that the aircraft will remain in balance 
at all stages of the flight [Fig 1.26].
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Another example
An aircraft with a Charlie loading system is loaded at take-off as follows:
Gross weight 1050 kg Moment Index 31668.

Find the minimum amount of weight that must be off-loaded from the baggage compartment to
place the aircraft within the centre of gravity limits [Fig 1.27].

Solution :
The centre of gravity at present is 31 668 x 100 ÷ 1050 = 3016 mm aft of the datum. Plot this
point and call it point A. This is outside the aft limit of the centre of gravity envelope. Subtract
any convenient weight from the baggage compartment [say 100 kg].*

	 ITEM 			  WEIGHT 		  ARM 		  MOMENT
Present condition 		  1050 			   3016 		  31 668
Subtract from baggage* 	 -100 			   4210 		  -4210
New condition 		  950 			   2890 		  27458

The centre of gravity position is now 27 458 x 100 ÷ 950 = 2890 mm aft of the datum. Plot this
point and call it point B. Join point A to point B and note the point where this line crosses the
back of the envelope. Estimate the weight loss this represents on the weight scale. It is about 10
kg. So 10 kg must be off loaded from the baggage compartment.

Fig 1.27
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