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Well, 2011 is winding down for sure now.  
Haven’t you heard?  It’s December!  I hear tell 
Alabama actually had snow the week after 
Thanksgiving.  There was no accumulation in 
my area, but a cousin up on the mountain had a 
blanket of the fluffy stuff in her yard.  Maybe I 
should move, huh? 

Happy Belated Birthday to columnist Ed 
Moorman!  He turned 29 on November 29.  
Drop him an email and send along your best 
wishes! 

Would love to hear from you all out there about 
what Santa left under the tree for you…or what 
you gifted yourselves with this year.   Send me  

 

some pictures and make all your friends 
jealous! 

The Kindle version slipped past us last month.  
Please accept my apologies for that.  It’s a 
completely different process than the upload 
and it just got overlooked this month.  Look for 
the December issue in a few days. 

I have a couple of different email distribution 
lists hanging around in my utlook.  If you are 
an iPad user; you can have the PDF version 
emailed to you each month.  Kindle and Nook 
users can request that the Kindle version be sent 
to you also.  I have also created a list for 
subscribers who are having difficulty 
downloading the PDF.  Please email me if you 
would like to be added to one of these lists with 
the list you want to be added to in the subject 
line. 

We are still socializing on Facebook.  Join us!  
Click the Facebook icon to go directly to our 
home page! 

 

 

 

 

Wishing you all a very Merry Christmas and a 
Happy New Year!  God Bless! 

Bye for now, 

Julia 

OFFICE NOTES 

http://www.facebook.com/home.php
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Smile! You could be the next 
Winner! 

    
 

Smiley Face Contest #12, 2011! 
Throughout this issue we have placed five or more Smiley Face Figures like the one shown here ( ), but as 
before this page doesn’t count. Write us and tell us where at least five are, and you’ll be eligible for a random 
drawing in which the winner will receive a free 12-month Premium Subscription to RC Report Online.  The 
subscription may be used as a renewal or be gifted to someone else. Winners will be selected by a random 
drawing from all the correct entries received no later than December 31, 2011. No entries will be accepted after 
this date. Entries must be sent via US mail or E-mail only, and reference the correct contest number in subject 
line or address. Hobbico employees, RC Report Online employees, columnist and advertisers are ineligible for 
prizes. No Purchase Required. Valid in USA and Canada only.  smileys@rcreport.net   Subject line: Smiley 
Face Contest #12, 2011 

US Mail: Smiley Face Contest #12, 2011   PO Box 12051 Huntsville, Al 351015 

All terms subject to change without notice. This contest is void in any area, state, or locality where taxed or prohibited. 
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Hey! 

11 smiley’s for 11 of 2011! 

Happy Thanksgiving to RC Report Online! 

Larry S 

Twas not on purpose, Larry, but thanks for 
pointing it out!   Julia 

 

Dear Julia, 

I'm late this month; my excuse is the crazy weather 
here in Maine. After receiving several inches of 
snow on Halloween weekend we got almost 
summer weather again, so I went from no flying at 
all to some beautiful sunny flying days. The 
magazine had to wait! 

Now I've scanned it from end to end, finding that I 
really need to go back and read Brian Winch's 
engine column and Tony's battery info. Most of the 
other magazines don't get down to good basic stuff 
for modelers the way you do.  Now if only a couple 
more experienced writer/modelers would join your 
"staff" I'd have good reading for the whole month. 

This month I found ten little grins (you don't have 
to tell me how many I missed but I know you will.) 
They are on pages 8, 8, 32, 34, 36, 40, 42, 43, 44 
and 45. 

Frank Maguire 

Frank, it would be no fun if I didn’t, but quite 
honestly, I forget sometimes how many there 
actually are.   I do try to plan ahead so I can 
remember and even that doesn’t work all of the 
time.   Julia 

 

 

Smiley Face Contest # 11 2011  

ELEVEEN! 

That is enough for this month. 

Greetings from North Dakota,  

Manfred Decker 

You found every last one, Mr Decker, so I would 
say so!   Julia 

 

EIGHT! 

Dan Schaller 

 

Please note that not all Smiley Face 
entries will be published each month.  
On occasion, I finish this page early in 
the month, but all entries are considered 
when determining the winner. 

Julia 

 

Still loving the smileys! The winner will be 
announced in the January issue. The winner 
will receive a 12-month premium subscription 
to RC Report Online. Keep searching those 
articles and columns. 

Total Smileys for the November 2011, issue was 
eleven! 

ctober’s winner is H. B. "Skip" Delius! 

Thanks for your submission, Skip! 

Julia Coberly 
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Mail 

Call       
 

 

 

 

 

 
Well, folks keep your questions, 
comments and jokes coming.  
 
A little Christmas funny (that I saved from last 
year) from Larry: 
 
There was a man who worked for the Post Office 
whose job was to process all the mail that had 
illegible addresses.  One day, a letter came 
addressed in a shaky handwriting to God with no 
actual address. He thought he should open it to see 
what it was about.  The letter read: 
 
Dear God, 
I am an 83 year old widow, living on a very small 
pension.  Yesterday someone stole my purse.  It 
had $100 in it, which was all the money I had until 
my next pension payment.  Next Sunday is 
Christmas, and I had invited two of my friends over 
for dinner.  Without that money, I have nothing to 
buy food with, have no family to turn to, and you 
are my only hope. Can you please help me? 
Sincerely, Edna 
 
The postal worker was touched.  He showed the 
letter to all the other workers.  Each one dug into 
his or her wallet and came up with a few dollars.  
By the time he made the rounds, he had collected 

$96, which they put into an envelope and sent to 
the woman.  The rest of the day, all the workers felt 
a warm glow thinking of Edna and the dinner she 
would be able to share with her friends.  Christmas 
came and went.  A few days later, another letter 
came from the same old lady addressed to God.  
All the workers gathered around while the letter 
was opened.   It read: 
         
Dear God, 
How can I ever thank you enough for what you did 
for me?  Because of your gift of love, I was able to 
fix a glorious dinner for my friends.  We had a very 
nice day and I told my friends of your wonderful 
gift.  By the way, there was $4 missing.  I think it 
must have been those jerks at the post office. 
Sincerely, Edna 
 
Another Christmas funny from Larry:  (And while 
it is funny; I’m not quite sure of the truth in it!) 
 
When four of Santa's elves got sick, the trainee 
elves did not produce toys as fast as the regular 
ones, and Santa began to feel the pre-Christmas 
pressure.  
 
Then Mrs. Claus told Santa her mother was coming 
to visit, which stressed Santa even more.    
 
When he went to harness the reindeer, he found 
that three of them were about to give birth and two 
others had jumped the fence and were out, heaven 
knows   where.    
 
Then when he began to load the sleigh one of the 
floorboards cracked, the toy bag fell to the ground, 
and all the toys were scattered.    
 
Frustrated, Santa went into the house for a cup of 
apple cider and a shot of rum.  When he went to the 
cupboard, he discovered that the elves had drunk 
all the cider and perhaps the liquor too (he couldn't 
find it!).  In his frustration he accidentally dropped 
the cider jug, and it broke into hundreds of little 
pieces all over the kitchen floor.  He went to get the 
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broom and found that the mice had eaten all the 
straw off the end of the broom.    
 
Just then the doorbell rang and an irritated Santa 
marched to the door.  He   yanked it open, and 
there stood a little angel with a great big Christmas 
tree.     
 
The angel said very cheerfully "Merry Christmas, 
Santa.  Isn't it a lovely   day?  I have a beautiful tree 
for you.  Where would you like me to stick 
it?"...and so began   the   tradition of the little angel 
on top of the Christmas tree.      
 
One more, from my dear friend, Mel:  (Just because 
I want to leave you with a note about the true 
meaning of Christmas.) 
 
The "W" in Christmas  
Each December, I vowed to make Christmas a calm 
and peaceful experience. I had cut back on 
nonessential obligations -- extensive card writing, 
endless baking, decorating, and even overspending. 
Yet still, I found myself exhausted, unable to 
appreciate the precious family moments, and of 
course, the true meaning of Christmas.   
  
My son, Nicholas, was in kindergarten that year. It 
was an exciting season for a six-year-old. For 
weeks, he'd been memorizing songs for his school's 
"Winter Pageant."  
 
I didn't have the heart to tell him I'd be working the 
night of the production. Unwilling to miss his 
shining moment, I spoke with his teacher. She 
assured me there'd be a dress rehearsal the morning 
of the presentation. All parents unable to attend that 
evening were welcome to come then. Fortunately, 
Nicholas seemed happy with the compromise.  
 
So, the morning of the dress rehearsal, I filed in ten 
minutes early, found a spot on the cafeteria floor 
and sat down. Around the room, I saw several other 
parents quietly scampering to their seats. As I 
waited, the students were led into the room. Each 
class, accompanied by their teacher, sat cross-

legged on the floor. Then, each group, one by one, 
rose to perform their song.  
 
Because the public school system had long stopped 
referring to the holiday as “Christmas," I didn't 
expect anything other than fun, commercial 
entertainment - songs of reindeer, Santa Claus, 
snowflakes and good cheer. So, when my son's 
class rose to sing, "Christmas Love," I was slightly 
taken aback by its bold title.   
 
Nicholas was aglow, as were all of his classmates, 
adorned in fuzzy mittens, red sweaters, and bright 
snowcaps upon their heads. Those in the front row-
center stage -- held up large letters, one by one, to 
spell out the title of the song. As the class would 
sing "C is for Christmas," a child would hold up the 
Letter C. Then, "H is for Happy," and on and on, 
until each child holding up his portion had 
presented the complete message, "Christmas 
Love."  
 
The performance was going smoothly, until 
suddenly, we noticed her; a small, quiet, girl in the 
front row holding the letter "M" upside down -- 
totally unaware her letter "M" appeared as a "W."  
The audience of 1st through 6th graders snickered 
at this little one's mistake. But she had no idea they 
were laughing at her, so she stood tall, proudly 
holding her "W." Although many teachers tried to 
shush the children, the laughter continued until the 
last letter was raised, and we all saw it together. A 
hush came over the audience and eyes began to 
widen. In that instant, we understood the reason we 
were there, why we celebrated the holiday in the 
first place, why even in the chaos, there was a 
purpose for our festivities.  
For when the last letter was held high, the message 
read loud and clear:  
"C H R I S T W A S L  V E"  
And, I believe, He still is. 
Amazed in His presence; humbled by His love.  
May each of you have a Merry Christmas as you 
reflect on His Amazing Love for us.  
Hope you all have a wonderful Christwaslove 
holiday season. 
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~It’s Classified~ 
Non-Commercial Ads 

Ads from subscribers are published free of charge for one month on a space available basis.  Free ads are 
limited to one per subscriber per month and may contain up to ten items.  Add $1.00 per each item over ten.  
Add a photo for $5.00.  Please email your ads to juliac@rcreport.net.  Include your name and email address.  

Phone numbers are optional.  Modeling items only! 

Commercial Ads 
Commercial Ads are those offering a service, more than one of the same item, soliciting business, etc.  If in 
doubt, call or email for details.  Commercial rates are $.25 per word and must be prepaid.  Please contact the 
office for special multiple-month discounts.  Cancellations will be accepted by mail, email or phone, but are 

non-refundable. 

RC Report Online Classifieds 

PO Box 12051 

Huntsville, Alabama 35815 

 

. 

 

 

 

mailto:juliac@rcreport.net
http://bocabearings.com
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From Royce Tivel:  I have just received a Telemaster Electro ARF from Hobby Lobby. I have attached a 
photo showing the fuselage on my improvised workbench (which resides in my trailer bedroom). As you 
can see, I've just about reached the limit of the size airplane I can put together. I Plan to put the 
Telemaster on floats and have ordered floats from Ralph Smith at planefunfloats.com. Both Ralph and 
Jason Cole, from Hobby Lobby, are giving me great support with the project. I will also be getting 
support from the experienced members of my float club. I am documenting the project as I go along and 
plan to submit an article to you when the project is completed. I have been a member of the local float 
club for a long time, now, and it will be nice to actually fly with the group. 
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Another one from Royce:  As for flying indoors, I am sure that will begin before too long. I have attached 
an image from one of our "fly-ins." It is great fun and a club member let me fly his helicopter last year. 
For the first time, I realized that a beginner *can* fly one of these micro aircraft. It's loads of fun, too, 
especially when there are several aircraft in the air at the same time. Fortunately, the aircraft are very 
rugged and easy to repair. One of the best aircraft features is that they are not expensive--ready to fly. 
Perhaps I'll be able to put an article together about indoor flying when we start up again. 
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Hello Julia, 

Thank you for the RC Report Online subscriptions.  Attached is a photo showing some of the shoppers 
looking over the 175 tables of goodies. 

 I hope you have a wonderful Thanksgiving and again on behalf of the Middle TN R/C Clubs Association 
we appreciate your support. 

Charles Waterson 
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SUPER TIGRE GS 45  BRIAN WINCH 
CONFIGURATION  ABC RINGLESS, FRONT INTAKE, SIDE EXHAUST 

DISPLACEMENT 7.5 CC 

BORE   21.85 mm   

STROKE  20.0 mm   

WEIGHT   524 g  

STATED POWER 1.45 BHP @ 16,000 rpm 

R.P.M. RANGE  Idle to 16,000 

PROP’ RANGE 9 x 8 - 11 x 6 

FUEL   18 - 20% oil - up to 15% nitro methane   

SHAFT THREAD UNF ¼ x 28 tpi 

SUPPLIED WITH Glow plug, exhaust system, Allen key, instruction manual, decals, and 3 year warranty. 

AVAILABLE FROM: THE HOBBY HEADQUARTERS- most model shops.   
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FOREWORD 

Before we move into the review - let’s clear 
some air. The term ‘ABC’, has crept into model 
engine terminology as an, almost, generic 
classification for any engine that is not fitted 
with a piston ring. This is incorrect. We now 
have ABC (Aluminum/Brass/Chrome) - AAC 
(Aluminum/Aluminum/Chrome), ABN 
(Aluminum/Brass/Nickel) as 3 examples and 
these initials (almost accepted as acronyms) 
refer to the piston (Aluminum) - the liner 
(Brass) and the coating on the liner or direct 
onto the inner cylinder wall as Chrome or 
Nickel. Any of these configurations could also 
include a piston ring (R.) as in, for example, a 
Saito engines which are of AAC configuration 
with a piston ring. This engine on test is ABC 
configuration - no ring. Of special interest is 
that Super Tigre engines set the bench mark for 
this configuration as Jaures Garafoli, the 
original designer and manufacturer (in Italy) 
was the first manufacturer to develop and use, 
successfully, the ringless aluminum piston in a 
chrome plated liner for his high speed engines. 
When Mr Garafoli moved onto matters 
celestial, the business moved to China and the 
manufacturers there continue to produce the 
engines with the same very high quality and 
performance. If anything, they have improved 
the engines to some degree as the carburetors 
are now extremely smooth and even in 
operation plus, with the ringed engines, the 
need for a protracted run-in period is now gone 
as they will perform almost out of the box. 
Much the same for the ABC non ringed 
engines. They need a reasonable brief run-in at 
close to full tune and RPM then straight into a 
model for a short continuous run-in, then full 
blast. It is a bad mistake to attempt to run-in this 

configuration engine with overly rich running. 
The engine needs almost full operating 
temperature to expand the liner and relieve the 
tight fit of the piston at Top Dead Centre as is 
felt by the ‘pinch’ when the engine is turned 
over cold. To run the engine very rich, and 
subsequently, cold, is more likely to damage the 
engine or, at the very least, cause premature 
wear in the piston/liner fit. Okay, let’s see what 
I did on the bench to get it screaming. 

 

A proven design that goes back to the earliest 
RC-ST engines. 

Using 20% Coolpower blue oil, 10% nitro and 
70% methanol, I primed the engine then gave it 
a couple of flicks to ensure it was well 
lubricated for the initial start, connected the 
plug, opened the throttle about ¼ and flicked it 
into life with the first flick. It was really 
humming right from the start. My method is to 
run the engine up to full RPM at a slightly rich 
setting while I hold the cylinder head. As soon 
as my fingers start to sizzle I stop the engine 
and let it get absolutely cold - no residual heat 
whatsoever. (I go and do something else while 
it cools). I repeat this procedure 5 to 10 times - 
depending on the engine while monitoring the 
rising RPM and engine temperature. When both 
are stable I get right into it - let it howl, scream 
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and generally perform in the manner for which 
it was intended. Still monitoring the RPM and 
temperature, I record the RPM then continue on 
with the different propellers. The ABC Tigres 
are really enjoyable to run like this as they are 
so willing to perform and they really get 
howling. During the running and use of various 
propellers, I record my observations of the 
process as follows. 

BENCH NOTES 

The engine ran first hit out of the box - the 
piston pinch was quite evident when cold and 
still could be felt even when the engine was just 
stopped after a test run. This is good for hot 
starts by hand (if this is how you start the 
engine). The engine was rearing to go every 
propeller change and the RPM climbed steadily 
as I advanced the throttle and made minor 
tuning changes to suit the different propeller 
load and change of RPM. At full throttle it was 
steady as a rock; idle was a gentle, reliable 
tickover never missing a beat and the transition 
was like tearing calico - an instant ‘rip’ up the 
RPM scale. As soon as the engine reached 
operating temperature it was quite smooth with 
a very low vibration level. The engine was quite 
cool (no overheating) and the lower crankcase 
never got much more than finger touch warm - 
indicating a well aligned front housing and 
bearing arrangement. The tuning was 
responsive; muffler quite acceptable in sound 
and the engine was clean as new after all 
testing. All in all - quite enjoyable to run and 
good fun if you like to hear the sound of 
powerful, high RPM. 

I have run two of these engines in the past and 
recorded the RPM so I had a reference for the 
propeller range and RPM for comparison. The 

very slight changes I recorded would be due to 
different weather conditions and the very small 
variations you would expect from a mass 
produced engine. 

Now for a brief examination of the parts. 

CRANKCASE 

 

Look at the ‘45’and note the stylized ‘G’ 
surrounding it. 

High quality aluminum alloy casting, fine 
details and no blemishes in the material. Of note 
is the stylized letter ‘G’ surrounding engine size 
designation. This will forever stand as a 
reminder of the founder - ‘G’ for Garafoli. 

 

This unique manifold provides almost unlimited 
muffler positions. 
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The engine mounts are sturdy and the holes well 
spaced (wide spacing reduces vibration 
transmission to the airframe), exhaust manifold 
is very solid and the method of muffler 
retention is by ‘through’ bolts - bolts through 
from the rear of the engine case - that retain the 
separate muffler manifold with spring washers 
and nuts. The carburetor is retained by a pinch 
bar (don’t over tighten this) and this allows you 
to fine tune the carby position if you like the 
needle as far back from the prop as possible (or 
to fine tune your throttle linkage if needed). 
There is no law that states carbies must be at 
ninety degrees to the crankshaft - angle it if you 
like. 

The front housing is short and well braced with 
two ball bearings to support the crankshaft. 

All neat and nice. 

 

Typical ST head - note the brass thread for the 
plug. 

Of note is the cylinder head with its typical ST 
deep finning, ‘hemi’ combustion chamber, and 
rare these days, a threaded brass insert for the 
glow plug. 

 

 

INNER WORKINGS 

 

The machine marks on the piston are from the 
honing process to ensure perfect roundness. 

The chrome plated brass liner is an easy slip fit 
into the finned barrel, the piston is externally 
honed for absolute roundness and it is cast in 
very high tensile and thermally stable aluminum 
alloy - a very tough customer with a very long 
life potential. 

 

One piece high tensile steel - fine surface finish is 
typical of ST crankshafts. 

The conrod is a bit of a benchmark for ST 
engines - super tough - fully machined and 
bronze bushed both ends. 

The crankshaft is another tough customer 
machined from bar stock high tensile steel 
alloy, heat treated and super finely surface 
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machined on all working sections. The cast, 
26.2mm propeller drive hub is well splined, 
propeller washer is taped face aluminum and 
the propeller nut is 11 AF (Across the Flats). 
Neat, nice and trouble free. 

 

Thick walled brass liner with the hard chrome 
inner plating. 

IN AND OUT 

The carburetor is the typical Super Tigre style - 
fuel metering (needles for both mixture ranges), 
rubber sealed to prevent grit wearing the throttle 
rotor or the carburetor inner surface, throttle 
arm is the long standing clamp on composite 
piece that allows infinite adjustment for 
position and throw trimming, the main needle is 
very accessible with a good finger grip plus a 
sturdy ratchet and the idle mix adjustment has a 
cross slot head for easy adjustment with a flat 
blade screwdriver. On the top of the body is a 
spring loaded screw that acts as a throttle stop 
for idle speed - little used as it would prevent 
shutting the engine right down when the flight 
is finished. In the event of a ‘nasty’ landing that 
damages the carburetor, the mainjet and needle 
assembly is replaceable simply by accessing 

two small cross slot screws - a long standing 
feature of ST carbs. 

 

Undo two screws and you can replace the 
complete fuel metering system. 

The ‘quiet’ series muffler clamps onto an 
exhaust stub attached to the engine manifold. 
This design allows for almost a full circle 
adjustment of the muffler position - a point 
often missed by modelers. For an in-cowl 
installation, the muffler can be set to point up, 
down, straight back or at many angles to suit 
the model. As far as I know, this is the only 
engine muffler that allows such a great range of 
positioning. 

 

The ‘Quiet’ muffler - set it at the desired position 
then lock it in place with the clamp screw. 
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SUMMING UP 

I have had Super Tigre engines from way back 
in the dim past and they have always been great 
performers. This engine is no exception - in fact 
- it is a little surprising as to just how well it 
performs with its ease of operation and use. 
Definitely a good bit of gear that will give many 
hours or even years of reliable service. See just 
how it performed with the prop tests. 

 

PROPELLER TESTS  

APC 

9 x 8  15,100 

9 x 9  14,150 

9 x 10  13,090 

10 x 6  14,560 

10 x 9  11,950     

10 x 10 11,180     

BOLLY      

11 x 6  13,930  2,200 idle 

APC       

11 x 7  12,325  2,180 idle 

 

STRESS TEST 

11 x 4  14,617  2,150 idle 

 

 

 

  

 

                              

 

 

Engine dimensions 
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NGH - GT25   BRIAN WINCH 
CONFIGURATION  Single cylinder two stroke - spark ignition - petrol fuel 

DISPLACEMENT   25cc 

BORE    33.2mm  

STROKE   29mm  

WEIGHT     960g complete  

STATED POWER  2.7HP @ 11,000 RPM 

R.P.M. RANGE   1,600 - 11,000 

PROP’ RANGE  15 x 10 - 17 x 6 (tested) 

FUEL    3% oil general running   

SHAFT THREAD  UNF 5/16” x 24 

SUPPLIED WITH  All running equipment, toolkit, spare gaskets, operation manual 

AVAILABLE FROM:  CHRISTIAN TRADERS 
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FOREWORD 

For readers who have not yet seen or read about 
this brand of engine, let me assure you that it is 
of very high quality, designed from the 
blueprints up solely for use in model aircraft 
and a brand we are going to see more of as time 
moves on. The owner of the manufacturing 
company has a long history in the field of 
model engine production having produced a 
range of very successful two stroke glow 
engines for many years. He contacted me some 
time back to discuss the needs of modelers 
interested in petrol engines as to styles, designs 
and sizes. I was able to offer some assistance in 
that area and suggested attention to some of the 
areas of design lacking in so many petrol 
engines now on the market. We need engines 
purpose designed for model aircraft use - 
engines with specific characteristics including 
external features such as carburetor positioning, 
ease of throttle connection, uncomplicated 
mounting and flexibility in regards the position 
and mounting of mufflers or header pipes. One 
other factor that is always on my mind is the 
balance of the engine. Many of the converted 
hand tool engines (chainsaws, leaf blowers, 
whipper snippers and the like) are balanced 
generally for the main operating RPM which is 
usually full speed or very close to it. The loads 
on these engines are greatly different to the 
loads we impose with the range of propellers 
and this requires operation as smooth as is 
possible (for a single cylinder engine) at any 
operational speed. It is not possible to balance a 
single cylinder engine totally and all engines 
have a harmonic period - brief period of 
vibration over an RPM range but...it the engine 
is balanced as much as is possible for varying 
RPM operation, it suits our application really 

well. You will find this engine is particularly 
smooth in operation - really smooth for a single 
cylinder 25cc capacity engine - and it boils 
down to quality of manufacturing, absolute best 
balancing and…a point often missed - low 
compression.  

 

Carburetor is angled for easy access to the 
throttle arm and the tuning needles. 

Regarding the features of design, note the 
carburetor position for a start. On the front of 
the engine using a port in the crankshaft (as the 
common design of so many of our glow 
engines), it is canted around to one side and 
mounted directly onto a purpose (cast in) 
manifold that is part of the main case. The 
reason for the angle position is to allow for 
absolute direct connection from the throttle 
servo to the throttle arm - no bellcranks, bent 
wires, binding cables - a simple, straight 
connection. This also puts the mixture 
adjustment needles well back from the propeller 
and extremely easy to access for those minor 
adjustments from time to time. I do not 
recommend adjusting the needles when the 
engine is running, but it is nice to be able to 
access them without, virtually, standing on your 
head to do so as is often the case. Another 
consideration regarding the carburetor position 
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is that it is a ‘clean’ air position - no high/low 
troughs or passing air to create a problem as is 
the case with many side mount carbies and no 
hot, stale air as can be a problem with some rear 
mount carbies. The carby is subjected to a 
clean, fresh airflow at all times from the 
forward motion of the aircraft and the backwash 
of the propeller. 

Next feature is the beam mounting and this is 
always a winner with me. From way back in 1cc 
diesel days (first engine in 1949) I found the 
beam mounting to be the easiest to set up and 
the best for reducing the engine vibration from 
being transmitted throughout the airframe. 
Engines are less likely to ‘free flight’ off the 
front of the model - often taking the firewall 
with them and it is an easy operation to check 
the mounting bolts from time to time. Ideally, a 
pair of hardwood rails built into the front of the 
model as part of the construction is the better 
way to set up the mounting platform. However, 
if you have an ARF model or a model you wish 
to adapt for this engine, a set of aluminum 
mounts firmly attached to a well fitted firewall 
is a second option. 

 

Good, wide exhaust manifold. Note the throttle 
arm position. 

 

The muffler can exhaust up - down or sideways 
at almost a full circle. 

Next consideration is the muffler and here we 
have a winner. As the engine is supplied, the 
exhaust system is bolted onto the solid and 
substantial side exhaust manifold in the 
common style. Perhaps this does not suit your 
model or will not fit in the cowl of your scale 
model so you have to layout lumps of money 
for an expensive - and often stifling after market 
muffler to put the exhaust at the up or down 
(inverted or upright running. Well, here’s the 
good news. The supplied muffler is universal in 
this respect in that the outlet can be pointing 
down (for an upright engine) or up (which is 
also down) when the engine is inverted. In my 
photo you can see the muffler outlet pointing 
down with the engine upright for the test 
running. I later re-mounted the muffler to have 
it still pointed down when I ran the engine 
inverted which, as many modelers know, is 
ideal for petrol engines - they don’t care which 
way they are - they just keep running. 
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Having a front carburetor and a compact 
muffler provides a narrow profile to fit inside 
almost any cowl. 

BENCH NOTES 

Right then, starting to like what you read? Stay 
with me and read my first impressions noted 
during the (laboratory type) testing on my test 
bench. 

When hot the engine will hand start with a good 
flick or two but an electric starter spin has it 
purring instantly. The transition was smooth 
and responsive, RPM at all ranges was steady 
and even, the vibration was very low (as 
mentioned above), and within the operational 
range requirements, the engine ran cool and 
cooled quickly when stopped. (If an engine runs 
too cold it is not efficient). The tuning was quite 
simple with less than ¼ turn required for all the 
different propeller loads and different RPM, 
except for a small seep from the muffler at the 
start, the engine was quite clean after all the 
testing was carried out. Summing up - a very 
friendly engine that grows on you after not 
much running. 

Okay, a brief look at the makeup. 

THE PARTS STORY 

 

Note the gudgeon pin retained by the stepped 
hole in the boss. The conrod is all bronze. 

The cylinder liner is heat treated steel (long life 
job) that is a snug fit in the cast barrel. The 
piston is machined from a permanent mould 
casting and is high tensile, controlled expansion 
aluminum alloy; one cast iron ring is fitted. The 
gudgeon pin is retained by one circlip plus a 
stepped hole and it pivots in a very nice bronze 
connecting rod - ideal for the low oil content in 
the fuel.  

 

Very reliable Rcexl ignition equipment is now 
used on many engines – even badged with the 
particular engine brand. 

The crankshaft is a nice bit of work fully 
machined in one piece of high tensile steel. The  
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Very substantial crankshaft machined in one 
piece from high tensile alloy steel. 

main journal (thickest shaft section) is 20mm 
diameter providing loads of strength around the 
15mm port bore. The blue anodized 34mm 
diameter propeller drive hub is machined from 
aluminum alloy bar stock and it is driven by a 
Woodruff key (half moon shape) in the 
crankshaft. This provides the drive and also 
maintains the timing position for the magnet 
that excites the ignition sensor. Propeller 
washer is tapered face steel and the nut is 13mm 
AF (Across the Flats). The groove in the shaft 
journal (see photo) is an annular ring for oil 
retention (lubrication of the port area) and also 
prevents oil from moving forward along the 
front housing. As the front bearing is full 
sealed, it is lubricated for its life so it needs no 
further lubrication from the engine. 

 

 

 

 

Well cast, finely finished maincase. Note the 
Tygon connection from the transfer passage to 
the intake manifold to drive the fuel pump. 

The carburetor is a genuine Walbro - extremely 
popular carby for so many engines - and is a 
model WT6640 that requires an external pulse 
from the engine to operate the pump diaphragm. 
In the photo you will see the Tygon tube 
connection from the front bypass (transfer 
passage) to the intake manifold. The mixture 
needles were set spot for basic running as the 
engine came from the box. Only a very minor 
adjustment was needed as mentioned above. 
Take the hint, don’t fiddle with these needles - 
it they ever need adjusting it is only the smallest 
amount - just a few degrees. 

 

 

http://www.rtlfasteners.com
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Ever popular reliable Walbro carburetor. Keep 
the fuel clean, don’t fiddle and they will perform 
for years, trouble free. 

The muffler is cast aluminum alloy with a baffle 
and the rear section can be rotated to suit your 
application.  

CASTING OFF 

Quite a pleasant engine - runs very well, well 
made and for a really good price from the 
authorized distributor - an excellent first petrol 
engine. The testing was carried out on the 
26:10:11 with the temperature at 16.7C and 
humidity at 79%. Fuel was unleaded petrol and 
5% Coolpower blue oil. (Oil supplied by Tates 
Toys and Hobbies) 

 

 

The combustion chamber shape is known as a 
‘hemi head’ due to the hemispherical shape. 

PROPELLER FIGURES:  APC 
PROPELLERS USED 

15 x 10 8,928  1,760 Idle 

15 x 12 8,450 

15 x 14 7,960 

16 x 8  8,325  1,420 Idle 

16 x 10 8,690 

17 x 6  8,990 

 

Double transfer ports in the liner provide a 
smooth flow into the transfer passages. 
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“All I want for Christmas is…”  I have not quite 
made up my mind.  What do you want?  Mom tells 
me she would appreciate an extended vacation and 
someone to help her with the Christmas baking.  
Anyone out there interested in spending Christmas 
in Alabama learning how to make oatmeal cream 
cookies?  Email Mom if you want to visit.  We can 
cuddle under the Christmas tree and drink eggnog.  
I am allowed to have a little as long as it doesn’t 
have any alcohol in it. 

Happy Belated Birthday to Ed Moorman!  Sorry I 
missed you last month, Ed!  Hope you are staying 
warm down in sunny Florida! 

Let’s see what happening in 2 12! 

1/6/2012 - 1/8/2012 -- Ontario, CA (E) AMA 
EXPO. Site: Ontario Convention Center. Lora 
Knowlton CD Email: cocoug@aol.com.  Visit: 
www.amaexpo.com.  This three day expo provides 
a world-class display of the latest and greatest 
products for the modeling enthusiast and fun 
activities the whole family can enjoy, including 
flying demos, model rocket and plane build and fly 
stations, as well as interactive displays, static 
model competitions and guest speakers. With more 
than 100 unique exhibitors and expert modelers on 
hand, the expo will be entertaining for all modelers. 
Sponsor: ACADEMY OF MODEL 
AERONAUTICS 

 

 

 

 

1/8/2012 -- Celina, OH (E) 25TH ANNUAL RC 
SWAP MEET. Site: Celina Senior Hs Auditorium. 
Timothy Moorman CD PH: 419-678-3211 Email: 
timbob@bright.net.  7:30AM vendor set up, table 
rent $10 reserved, $12 at the door. Reserved tables 
must be paid in advance. Reserved tables held until 
8:45 day of show. 50/50 drawing, planes boats and 
cars welcomed. Sponsor: CELINA FLYING 
SPORTSMEN 

1/8/2012 -- Waukesha City, WI (E) 34TH 
ANNUAL AUCTION AND SWAP SHOP. Site: 
Waukesha City Airport Expo. Scott Jones CD PH: 
414-461-6013 Email: onehobby@happyhobby.com.   
Sponsor: MILWAUKEE ASSOCIATION OF R/C 
CLUBS 

 

 

TAILS FROM THE OTHER SIDE  ISABELLE  

mailto:cocoug@aol.com
http://www.amaexpo.com/
mailto:timbob@bright.net
mailto:onehobby@happyhobby.com
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1/14/2012 -- Angola, IN (E) TRI STATE RC 
SWAP MEET. Site: Indiana National Guard 
Armory. Stephen White CD Email: 
ssw3@verizon.net.  The swap meet runs from 9AM 
to 12PM. Tables rent for $12 and admission is $5. 
A free admission is included with the rental of two 
tables. Prizes will be given. There will be a 50/50 
raffle. RC airplanes, cars, trucks and boats are all 
welcome. Free coffee and sweet rolls will be 
available. Sponsors: STEUBEN MODEL 
AIRCRAFT KLUB, BALSA BUTCHERS 

1/14/2012 -- Urbana, OH (E) THE MOST 
UNIQUE RADIO CONTROL SWAP MEET. Site: 
Grimes Field Airport. David Millner CD Email: 
dmillner@woh.rr.com.  Visit: www.flyurbana.com.  
The swap tables are located under the wings of real 
B-25 and C-47. Admission $5 suggested donation 
going to Aviation Museum. Sponsor: MAD RIVER 
FLYING ASSOC 

1/15/2012 -- Mars, PA (E) M.A.R.S. ANNUAL 
SWAP MEET. Site: VFW Post 7505. John 
Froehlich CD Email: frodove@comcast.net.  Visit: 
www.marsrcclub.com.  Forty-five 8' tables at $15 
per table; in advance only. Admission $3 adults, 
children under 10 free. Door prizes. Always a 
sellout, register early. Send checks to MARS c/o 
Chuck Dufford, 106 David Dr Butler PA 16001. 
All tables are first come first serve, do not count on 
getting one at the door. Sponsor: MODEL 
AIRCRAFT RECREATION SOC 

 

 

 

 

 

1/21/2012 -- Springhill, TN (E) CRCFM 
SNOWTIME SWAP MEET. Site: Uaw Local 1853. 
Sherman Maggard CD Email:  
smags11@gmail.com. Visit: www.columbiarc.com.  
8AM to 2PM. Auction to follow. 140+ tables, buy, 
sell, and trade all types of remote control airplanes, 
helicopters, gas, electric. Full range of equipment. 
Please call for reservations. Sponsor: COLUMBIA 
RC FLYING MODELERS 

1/29/2012 -- Iowa City, IA (E) 9TH ANNUAL 
IOWA CITY AEROHAWKS SWAP MEET AND 
AUCTI. Site: National Guard Armory. Richard 
Vedepo CD Email: rich.vedepo@3e-co.com.  Visit: 
www.iowacityaerohawks.com.  The area's largest. 
Our 120+ tables sell out early, so book soon! Set up 
8AM, sales 9AM, auction at noon. Great, new 
location. Easy park/unload. Admission $4, 12 and 
under free. 6' tables $11 (includes 1 admission). 
Additional tables $9. Sponsor: IOWA CITY 
AEROHAWKS INC 

1/29/2012 -- Billerica, MA (E) MIDDLESEX 
COUNTY RC FLIERS 20TH HOBBY AUCTION. 
Site: Marshall Middle School. Gerald Crowley CD 
Email: info@mcrcf.org.  Visit: www.mcrcf.org.  
Registration 11:30AM, auction 12:30AM to 4PM. 
Refreshments available. SS radio and 50/50 raffles, 
cash only, 10% of sale to club. Visit website for 
details/rules. Sponsor: MIDDLESEX COUNTY R-
C FLIERS 

1/28/2012 -- Prague, OK (E) SHAWNEE 
THUNDERBIRDS SWAP MEET. Site: Prague 
Community Center. Roger Radell CD Email: 
prgeyedr@yahoo.com.  Admission $5, tables free. 
8:30AM until ? Directions from Hwy 62, go north 
on Westlawn for one block. Sponsor: SHAWNEE 
THUNDERBIRDS 

mailto:ssw3@verizon.net
mailto:dmillner@woh.rr.com
http://www.flyurbana.com/
mailto:frodove@comcast.net
http://www.marsrcclub.com/
mailto:smags11@gmail.com
http://www.columbiarc.com/
mailto:rich.vedepo@3e-co.com
http://www.iowacityaerohawks.com/
mailto:info@mcrcf.org
http://www.mcrcf.org/
mailto:prgeyedr@yahoo.com
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Maybe there are places that are still warm enough 
to fly… 

1/7/2012 - 1/8/2012 -- Cedar Falls, IA (C) EXPO 
IN THE UNI DOME. Site: Uni Dome. Stan Sweet 
CD Email:  sweet@cfu.net.  Visit: 
www.expodome.org.  Sat 9AM to 8PM, Sun 8AM 
to 5PM. Open flying all time except air show at 
1PM both days. Pre-arrange exhibition flights with 
CD. Pre-registration recommended, see website for 
details. Sponsor: BLACK HAWK RC PILOTS 
INC 

1/14/2012 - 1/16/2012 -- Eloy, AZ (C) 
SOUTHWEST REGIONALS RC OLD TIMERS. 
Site: Toltec Rd. Robert Angus CD Email: 
bangus@comcast.net.  Sponsor: SOUTHWEST 
REGIONALS MODELERS ASSOCIATION INC 

1/14/2012 - 1/16/2012 -- Dade City, FL (C) 
FLORIDA WINTER FLY SAM RC CONTEST. 
Site: Withlacoochee River Park. Fred Mulholland 
CD Email: fredbarb1@verizon.net.  Events 1/2A 
Texaco O & R sp, O & R 23, C Glow LER, Elec 
LMR, Elec Texaco, C Ign LER, A/B Glow LER, 
Brown Jr LER, Spirit of SAM elec Wakefield, Elec 
speed 400, Nostalgia, A/B Ign LER Texaco comb, 
Antique Comb, Fox a Coy, A Texaco. Sponsor: 
FLORIDA FLYERS 

1/22/2012 -- Laurel, MD (C) FSA WINTER 
INDOOR FUN FLY. Site: Laurel Armory. Rob 
Clark CD Email: rotorheadbob@mac.com. Visit: 
www.freestateaeromodelers.org.  This event is for 
slow flying micro radio controlled airplanes and 
helicopters. This is the third year of FSA's indoor 
fun fly series and we're having a blast. Come join 
us. The largest plane is 50 grams; the largest 
helicopter is a Blade SR 120. This event runs from 
1PM to 4PM. Sponsor: FREE STATE 
AEROMODELERS 

1/21/2012 -- Spring Hill, TN (C) INDOOR OPEN. 
Site: Club Field. Tom Chism CD Email: 
tom chism@yahoo.com.  Visit: 
www.columbiarc.com.  Come to our swap meet 
then fly indoors with us. Flying starts after swap 
meet around 3PM. No landing fee. 16 oz max 
weight airplanes, helis or anything that flies. 
Sponsor: COLUMBIA RC FLYING MODELERS 

1/21/2012 -- Chantilly, VA (C) NVRC SNOW 
FLY. Site: Poplar Ford Park. Harold Chadsey CD 
Email: fly.bear@verizon.net.  Visit: 
www.1nvrc.org.  Events include loops, rolls, timed 
flight and spot landing. Sponsor: NORTHERN VA 
RC CLUB INC 

1/26/2012 - 1/29/2012 -- Mesa, AZ (C) 8TH 
ANNUAL ARIZONA ELECTRIC FESTIVAL. 
Site: Superstition Airpark. Aaron Lichtenwalner 
CD Email:  aaronl12@cox.net.  Visit: 
www.arizonaelectricfestival.com.  Visit website for 
event information and updates. Sponsor: 
ARIZONA MODEL AVIATORS 

1/27/2012 - 1/29/2012 -- Geneva, FL (A) THE 
BLUE MAX. Site: Club Field. Phillip Spain CD 
Email:  pespain@att.net.  Visit: 
www.thebluemaxrc.com.  Event 523(JSO). The 
Blue Max is an adjudicated event that combines a 
traditional, informal "dawn patrol" style fun fly for 
scale models of flying machines from the earliest 
years of aviation. Participation is limited to aircraft 
built between 1903-1919. Flying fee $20 per pilot. 
Camping on site, no hook ups. Concession stand, 
cook out on site. Sponsor: SANFORD AER  
MODELERS 

 

 

mailto:sweet@cfu.net
http://www.expodome.org/
mailto:bangus@comcast.net
mailto:fredbarb1@verizon.net
mailto:rotorheadbob@mac.com
http://www.freestateaeromodelers.org/
mailto:tom_chism@yahoo.com
http://www.columbiarc.com/
mailto:fly.bear@verizon.net
http://www.1nvrc.org/
mailto:aaronl12@cox.net
http://www.arizonaelectricfestival.com/
mailto:pespain@att.net
http://www.thebluemaxrc.com/
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1/29/2012 -- Wapakoneta, OH (C) LARKS 6TH 
ANNUAL ELECTRIC INDOOR FLY IN. Site: 1 
Redskin Trail. Rodney Metz CD Email: 
dts@bright.net.  Visit: 
www.larksclub.homestead.com.  Fee $10 includes 
$3 admission. Sponsor: LARKS 

There seems to be a little more going on in January 
than last month.  Aren’t you glad?  Merry 
Christmas and Happy New Year!  Be blessed and 
know the true meaning of 
Christmas!   

Let me hear from you!  Send in 
your event information by email, 
via the office:  
juliac@rcreport.net, with 
information concerning 
upcoming events that you are 
aware of – no matter how big or 
small!  Attach a flyer, too!  If 
you don’t tell the RC world 
about it, the RC world will 
never know to visit and fly with 
you in your part of the country! 

Isabelle 

Spay and neuter your pets and 
ADOPT – don’t buy!  Rescued 
is my favorite breed! 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

mailto:dts@bright.net
http://www.larksclub.homestead.com/
mailto:juliac@rcreport.net
http://balsausa.com


       

       
        

              
  

 
  

     

    



  
    

     
      

      
       

   

            
           

   

 

  
   

    
   

 
    

   
  
 
  

  
 

  
  
  

   
  

  
  

 

   
   

    
   

  
    

   
   

   
  
   

    
    
   

    
  
   
    

    
        

  
  



        
         

        
     

 
    

  

 
  

  
  
   

  
  

   

  
  
 

 
 
 

 



   

     
 

                          
  

                        
  

                         
  

     
  

   
  

                          
  

    
  

   
  

    
     

      
  

      
  

 
                        

  
                

   
    

    
     

    
                    

  
         

    
     

  
    

  
                        

      
                      

     

   

       
      

        
  

                     
  

      
  

        
  

                       
  

                   
                        

            



 
 

    

    

    
  

     
   
   

  

  
      

      

               
   

               
        

     
      

          
      

       

   
    

        

 
            

         

            
    
   

            
      

    

    
 

      
     

    

   
   

            

   

      
         

  

    
       

   

  
 

    
    

  
     

             
    

  
         

      
             

     
           

          
     
  
    

      
     

     
      
       

    
   
   

       
     

     
    

     
       

        
     

      
      
      

   
      

       
       

      
     

        
      

     
      
      

       
      

     
        

      

     
      

     
     

       
      

      
     

      
      

       
     
      

     
      
     

     
       

      
      

    
     
     

      
       

    
     
     

     
      

        
      

     
    

 
      

      
    

    
     

     
      
       

       
    

    
    

     
      

    
     

     
       

     



   
   
     

      
       

       
        

      
      
     

     
    

      
    

      
    

   

  
 

  

    

 
 
 
 
 
 

        
    

           
      

         
        

         
        

        
   

           
          

         

          

          
      

        
           

       
  

         

         
       

 
            

         
     

   

    

       

  

       
       

                   



   

    
     

      
    

    
      

       
      

     
 

      
    

   
    

      
     

      
      

       
     

        
        
      

        
 

     
        

       
      

     
       

       
     

      
      

      
        

      
       

      
       

      
    

      
     

      
       

     
       
      
      

      
   
     
     

       
      

 
    

      
       
       

       
       

      
    

    
    
    

     
        

     
   

      
     

     
      
        

         
      

       
      

       
      

  

     
      

       
     

     
      
        

     
       

     
      

      
       
       

 
     

      
     

      
       

      
     

 
      
      

        
       
        
        

       
      
       

      



   

   
      

 
          

     
        

           
      

      
     

             
          

          
         

       
    

        
  

       
     

      
      

   
     

       
       
        

      
      

        
      

      
     

    
    

       
      

       
    

       
      

       
      

      
     
     

      
     

       
   

     
      

     
     

      
      

      
       
        

       
       
       

      
       

     
  

       
      

    
      
       
      
      

      
      

     
        

     
     

      
        

     
      

      
       
     

       
   

     
        

       



   
       
        

      
    

       
       
      

  
     
      

        
    
     

       
      

       
       

      
         
        

          
       
     
      

      
       

       
     

       
        
        

     
      

      
       
       
     

     
       

    
     

     
     

       
      

      
     

      
      

      
      

       
     

       

  
  

 
  
  
  
 

   
 
  
  
  
  
  
  
  
 
 

      
      
      

     
         

          

    
      

      

   

     
     

      
      

      
      

      
       

       
    
      

       
      

       
     

         
       

     
      
        

       
       
     

     
    

 
     

      

       
       

      
      
      

      
        

    
      

    

    
       
       

  
  

        
   

     
      

    
     

      
     

   
     

     
    

      



   

      

      

      

    

          
    

       

   
       

       

        

       

      

     
   

    
   

     
   

    
 

     
      
      

 

             
              

           

       
    

    
    

           
            

             
           

 
  

   

    
    

   
  

 

   



  
  

    
      

      
       

         
     

      
     
      
     

       
 
     

      
   
    
    

     
     
       
      

 
       

        
 

    
     

     
     

    
  

     
    

     
       

     
     
     
     

     
       

      
      

      
     

     
      
     

      
      
        

     
 

 
      

        
     

       
     

      
       

      

 

     
       

     
       

       
        
      

       
    

     
    

      
     

      
     

     
    
  

     
       

        
       

   
  

     
       

     
     

   

  
     

   
    

     

     
   

       
      

    
      

   

    
     

     
       

      

  
 



      
    

     
      

 
       

       
       
       

 
       

      
       

      
    

      
      

      
       

       
 

     
     

     
      

      
       
      

       
  

      
        

      
       

   
      

      
     

  

  
    
    

   
    

    

   
    
    

     
       
       

       
        

      
 

       
      
       

       
    

      
     

    
   

 
    

   
      

       
       

  
       

       

 
    

      
       

      
     

  
  

     
    
      

      

  

        

  
     
    

         
      
      
     

     
     
  

  
      

   
       

      
      

   

  
    

      
     

     
      

    
       

     
      

        
  

    
     

     
    

      
     

      
       
      

       
      
     

     
    

    
     

    
   

   
   

      

 

 

           

             



   
      
     

   

  
   

       
      

  
    

       
        

    
     

     
     

     
     

     
 

      
      

  
    

      
       

       
       

  
    
      

       
       
        

    

     
        

     
       

     
     

      
 

     
      

       
      

       
      

  
    
     

       
        

      
      

      
 

  
     

      
       

       
       

     
      
      

       
       

       

    

      
       

      
     
      
    

      
      

       
       
      

        
      

     
      

      
     
       

     
        

     
       

       
        
      

   
    

      
   

    
    

      
      

      
        

   
 

     
      

      
        

      
     

      
        

       
      

      
       

     
     

       
  



   
     

        
      

       
 

       
       
        

      
       

   
     

     
      
     

     
    
    

     
     

     
       

  
      

     
     

      
      

     
    

 
   

  
    

      
        
   

     
      
     
     

      
     

        
  

    
     

     
       

   

 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

        
   

  
  

  

    
   
   

   
   
   

    
    
    
    
    

   
   
   
   
   
   
   
   

  
  
  

 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

   
  
  

     
     
    
      

    
     
     
     
    
     

      
     
     
     

     
    

    
    

  

    

 
 
 

 

 
 
 

 

 
 
 
 

        

   
   

   
   
   
   

 
 
 
 
 
 

   

 
 

  
  

 
 

   
     

        
          

       
            

   

 
      
     
       

   
   
       
      
    

   

  
  

  
    

   
   

     

     

  

     
    
    

    
       

      
 
 

 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 

 

 
 

 
 
 

 
 
 
 

     
     

    
     
         
          

         
   
    

      
      

     
     
     

      
     

      

     
      
     
     

     

     
     

    
    
   

    
    

    

    
    
    
       
    

    
         

   
   
     

 
 
 
    

   
 
 
 

             

  
  
  
  
  

     

      

 

 
   

    

 

    

  

   
    
    
    
    
    

              

      

         
       

     

     
 

        
      

        
         
        

     

           



   

    
     

       
        

     
       

      

   
   

   
 

     
      

   

 
        

       
    
      

      
      

       
       
        
      
       

     
      

       
        

     
      

      
      
       

        
      
       

       
      

       
     

  
       

      
         

  
       

       
        

         
 

      
      
     

 
       

    
     

    
     

       
      

  
 
 
 

       
       
   

   
  

    

 
 
 



       
       

      
      

       
       

      
  

    
       

      
       

       
      

      
     

      
       

     
       

         
      

      
      

 
      
       

       
      

        
       

       
       

        
        

       
        

        
     

       
       
      

       
       

        
      

      
      

      
       

       
      
      

       

    
     

      
        

      
        

        
         

       
     

        
      

       
        

        
    

   
 

     
     

      
      

         
      

     
     

        
      
       

        
      

       
 

       
        

       
        

      
         

       
       

       
       

         
       

      
      

       
     

      
        

       
      

    
     

         

  

     
  

    
  
   

  

  

     
        

      
    

   
  

 
  

      
     

       
         

   



        
        
        

 
       

       
        

       
       

       
      

      
        
      

        
    

 
     

        
      

        
       

     
      

 

    
    

      
       

    

           
      

      

          
      
   

   

    
        
       

   

       
     

       
        

    
      

       
      

      
     
   

    
    

     

    
   

     
       

   

   
           

          
          

      
         
         
        
        
         
     
     

           

       

      

    
   

      
      

        
       

       
     
       

        
     

         
       

    
   
   

     

   

    
    
    

    
    

    
   

       
      

      
       

        
      

         
       

        
      
     

      

  
     

      
       
       

      
      

      
  

   

    
 

   
   

      
         

        
       

         
        
       

             
             

          
                  



   

    
 

      
     

      
       

       
       
    

      
        
       
     
      

       
       

     
       
      

       
      

        
       

       
      

     
      

    
      

       
      

       
      

      
      
       

      
     

     
     

     
      

    
 

      
       

   

     
     

       
       

    
  

     
       

      
      
     

     
       

    

     
    

     
      

      
      

        
       

 
       

     
         

   

  

     
       

       
      

    
  

 
      

    
     

       
  

     
      

      
          

                  
      

              

      
     
      



 
       

      
        

      
     

      
    

    
    

      
     

     
      
     

       
       

        
        

       
       
       

      
       
      
       

       
      

    
      

       
      

      
    
     
       

        
    

 
      

        

         
          



  
 

   
   
  

     
    
    

   
  

   
 

 
 

        
     

     
 

   
   

 
        
      

      
  
       

      
    
     

     
     
       

      
      
       

      
        

      
      

     
     
         

      

  

  
 

       
     

       
        

          
      

        

 

     



      
       

      
      

       
       

      
       

         
         

     
      

      
        

     
        

        
      
       

       
 
      

      
     

      
        

       

   
 

 
  

  
    

 

 
 

 
      

     
     
  

    
   
   

     
    

     
   

    
   

   

   

          
           

         
         

          
          

              

             
                

             
           
          

       
      

     
  

 
    

       
     
     
     

       
     

      
       

         
     

       
     

     
      

      
      

       
      

       
     

  
      
      
       

     
    

       
      

      
     

     
        

    
       
      

       
       

      
      

 
     
      

      
        

  
     

      
     

    

      
      

 

      
      

     
       

        
      

     
     

      

    
       

  
     

    



   

        

                 
        

         

         
       

    
        

  
 

           
          
       
        
      

        
        

    
    

      
    
    

        
      

     
      
       
      
      
       
        
       
       

          
     
     
          

   

               
           

     
      
       
      

 
      
      
       
        
      

       
      

     
      

          
         
      
      

         
         
        
        
          
        
        

  
         
          
       
        
      
     

     
      

  
       

       
   

            

  
     

       
         
        

      
     

   
     
     
      

          
      
          
          
     
       
        
       
       

         
         

   
       
       
       

       
    

   
     

      
      

         
     

   
      
      
      

       
        
        

   
   

      
         
       

 
          

      
        
     

       
          

             
      

          
     

          
     

  
       
         

         
        
       

       
       
         

          
        
          

    
     

        
      

            



   

   

      
       

        
  

     
       

      
     

    
     

       
      

       
     

      
      

      
       
       
     

        
     
     

      
    
      

    
      
      

       

     
     

       
      

      
       

    
      

      
     

       
      

     
    

      
        

    
       

   
  
      

         

 

   

  
  

 
 

 
 

 
 
   
  

     
     

     
     

    
     

      

    
     
     
   
     
     

   
    

   
     



    

   
       

  
            

        
           

        
        

      
   

       
   

              
           

          
             
         
            
      

  

       
        

       
      

      
       

       
      

     
        

   
      

        
        
       
       

        

      
      

        
        

       
      

       
      
      

        
        

      
        

      
      

     
        

 
      
       

        
        

      
    
      

      
   
      

       
       

      
      

       
       



             

 
  

  
 

     
    

     
  

   
   
    

   
   

    
    

  
  

   
    

  

    
  

    
      

      
     

    
        

     
      

          
  
      

        
      

      
       

        
       

     
       

       
      

       
       
      

      

  
   

  
   

   
   

  
   

       
     

    
      

  
     
     

      
     

     
       

     
     
       
     

    
      

       
       

     
      

       
       

     
       



     
      

    
    

     
       

      
        

       
       

       
     

     
        

      
        

       
     

       
        

     
     

       
     

   

   

  
  

 

   

 

    

  

   

    

    

   

  

   

    
   

    

    

    

   

   

        

          

           

     
     
    

                                   

                 
                

               
               

              
             

      
     

  
    

       
      

      
       

      
       

       
       

     
     

        
        

     
     

      

             
           

        
          

            
           

             
       

      
       

        
     

      
      

        
    

       
      

     
      

      
      

     
    

      
     

     
  

 
      

      
      





 
 
  

  
   

   

       

      
     

      
      

     
   
   
   

      
      

     
      

       
     

      
    

          
  

   
     

     
     

          
        

   
    

           
  

 

    



 

   

   
     
      

    
     

      
     

       
      

         
      

        
       
        

      
      

       
    

             
              
 
       

  
     

      
      
      

      
      

     
     

      
      
      

       
       

        
       

       
      

       

     
    

      
  

     
    
    
     

  
    

 

  
      

     
   

      

       
      

   

  
       

       



   

     
                       

                   
               

                
                  

      

     
    

    
    
    

    
  
    

     

    
    

 
 
 
 
 
 
 
 

 

                       
                

      
       

    
     

  
    

      
      
      

      

     
      

      
    

      
     

      
       

      
      

      
      

       
      

     
    

     
      

       
    

   

 
 

  

      
     

       
    
     
    
      
     
       

  
  

          
       

   

     

    



   
 

  
 

   
 

  
 

 

   
 

  
 

   
 

  
 

            
           

   

   
 

  
 

          
           

                
                 

                 
        

                
              

          

      
        
        

           
          
        

      
        

           
           
         

          
 

       
      
     
      
    
    
      

   
           

 
          

   
           

          
   

           
                

  
                 



        
        

       

       
             

    
 

     
 

             

       
     

      
        
       
      

      
       
    

     
     

        
       
        

         
     
      

        
        

       
     

       
      
      
        

      

      
       

      
       
       

       
       

 
      
     

     
      

       
       
       

     
        
      

    
     

      
       
        

      
      

       

      
     

    
      
     

 
      

      
       

       
      

     
      

      
      

     
       

       
       

       



   

    
         

          

         
           

          
           
    

       
          

          
           

       

  
            

          
             

          
        

      

          
          
            
           

      
      

           
        

          

     
          

         
         

       

       
           

    

            

                     
                        

            
          

        
      

      
        
       
       
     

       
     

       
      

     
       

     
     

     
      

     
       

      
  

      
      

     
      

       

       
      

      
     
       

      
       

      
       

      
      

       
       

       
       

        
     
       

       
      

        
         
        

      
       
      

       
       

      
        

      
       
      

      
       

     
    

      
      

     
      
     

      
       

       
      



 

              
      

         
          

         
        
                    

     
         

       
           

         
           

        
        

         
      

          
        

         
         

         
       

        
       

        
       

           

        
           
          

        

       
   

      
      

   

     
    

      
   

     
    

       
  

 
   
  

 

    
        

         
         

      
      

  
         

         
     
         

       
    

        
       

        
     

        
         

      
        

          
        

       

 
 

       

              

 
    

      
      
       
     
       
      
        
          

        
       
            

       
           
           

    

        
        

      
     

       
      

     
      
       

        

       
       

      
      

 
  



   

 
 
 

 
 

 

 

  

 
    

   
    

      
   
    
   

   
  

  

 

    

    
 

       

    
   

   

      
 

   

  
     

     
     
     

   
  

    

  
 

 
    
    

     

 
     

 
  
 

  
   

   
   
     
    

   
 

  

    
       

   
     

   
     

 
       

  
     

      
      

      



 

   

     
     

    
     

    
     

     
      

       
      

       
      

      
       

     
      

     
     

     
     
     

       
       

     
      

     
     

   

      
     

      
     

   
     
       

      
     

      
      

      
      

   
      

     

   

     
        

      
    

      
     

     
     

       
      

   
     

        
    
      

       
      

    
     

     
     

     
     

            



   

                  
              

                    
                    

                
              

      
       
      

    
     

     
    

     
    

     
     

     
   

   
    

    
    

   
     

    
      

    

      
      
       

         
      

       
     

     
     

      
   

      
    
        
      

       
      

     
     

      
       
      

            



     
       

      
     

     
       

     

       
    

      
    

       
      
      

    
    

     
     

     
       

      
      
      
      
        

  
 
     

       
     
      

      
      

     
   

      
      

      
      

       
      

      
     

      
      

     
    

      
     

  
      

      
     

   

             
     

     
    

      
     

    
 

    
      

       
       

       
     

      
       

     
    

    
     

      
     

      
      

     
     

     
     

     
       

       
        

       
      

        

    
      

     
      

     
      

     
       

      
      

        
 
      

       
      

      
      
     

      
      

       
        

      
       
       
      

     
     

     
      

    
      
       



     
      

     
        

       
     

      
    

       
 

      
     

       
        

     
    

     
       

     
     

     
     

      
      

    
    

     
        

    
      

    
   

    
  

      
       

     
     

     
      

       
     

    

    

  
     

   

  
  

 
   

     
 

      
      

      
    

       
      

       
     
      
      

       
       

  
       

       
      

      
      

    
   

     
       

      
     

     
       

     
       

     
    

   

  
   

  

      
        

      
       

        
      
      

  



  
   

      
    

      
     

    
    

     
     

   
   

      
   

     
     

      
     
     

   
     

     
        
     
     
      
     

     
     

       
 

     
      
     

   
      

    
     

      
       

     
     

      
     

      
      

     
     

      
      

     
       

      

   

     

    
     

       
       

      
      

     
  

 
       

      
        
      
    

     
     

       
      

     
      
     

     
       
  

  
      

       
      

        
   
     

      
     
    

 
      

     
     

      

         
    

 
   

  
       

      
      

     
     

 



 

  

      
    

    
       

      
      

      
      

     
      

      
        

      
       

      
      

     
        

       
     

      
      

      
       
       
       

    
      

      
      

      
      

    
      
     
     

    

    
    

     
      

   
     

      
     
       

      
  

     
       
    

        
        

     
     

         
    

     
       

       
    

        
    

   
       

         
      
       

       
        

    
   

      
     

     
      

      

            
    

               
  



 

             
             

                
            

               

             
            

               

       
   

    

  
  

     
  
    

   

  
 

   
   

    

  

  
  

 

     

   
   

  

   
     

   

                  

             
               



   
       

     
       

              
           

      
        
     

         
       

       
      

    
     

     
      

   
     

      
    

     
     

      
  

       
     

    
     

    
     

      
    
     

      
     

       
      

      
       

       
     

 
     

     
       

 
       

      
      

        
      

      
       

     
    
       

  

 

      

          
       

     
      

      
        

      
   

   

   
    

    
 

        



     
     

       
      

     
      

       
      

       
      

   
     

       
        

       
  

     
     

     
        

      

    
     

       
     

   
      

      
       

      
      

     
   

      
      

       
       

   
        

      
      

       
        

     
      

   

    
    

    

        
    

     
      

      
     

    
     

       
   

        
     

     
      

      
     

     
      

       
 

        
       

    

     

       
        

       
      

       
       

        
        

         

       
      

           
          

          
        

         
        

        
        

     



   

   
   

     

  

     

    
      

    
       

    

    

      
      

     
     

       
 

     
       
      

       
       
   

      
      

       
       

   
      

        
      

 
     

     
        
      

       
      

    
    

      
    

     
      

      
       

     
     

     
     

      
      
    

  

  
  

 

  
  

 

      
        

  

 
 

    
    
     
   

    
    

     
     
    

    
      

    
    

   

      
      

     
     

     
       

   
   

 



 
         

          
          

      
      

     
    

      
    
       

    
      
     
      

      

  
   

 

  
 

        

           
        

         
      

         
                

               
    

   

     

 
     

        
        



   

   
       

     
       

       
   

 
       

    
                           
                        
   

                      
           
             
                   
      

   
                 

      
        

      
     

  
                     

     
       

      
      

    
      

      
    

       
        

        

        
          

 

         
         

        
        

    
         

            
         

       
       

    
        

         
          
           

         
         
          

    



    
        

      
   

       
      

      
     
     

     
     

     
     
       

       
     

         
   

     
    
      
      

      
       

      
     
     

     
       

     
       

 
    

     
     

     
      

      
      

 
  

   

   
 

 
 

 
  

 

   
   

   
 

   
   
  

    
    

        
        

        
           

         
     

 
            
              

            
           

             
             

          
            

        
           

       

       

     
       
   

      
      
     

     

   
     

    
     

    
     

     

     
     

                    



   
      

     
    
      

      
     

       
      

    
     

     
     

      
      

     
      

        
       

      
     

        
      

     
      
      

       
       

    
     

       
       

        
        

     
        

      
     
      

      
     

  

   
  

  

       

  
      

 

    
  

    
     
   
   

   
   

    

     
      

    
     

   
    

     
    

        
                   

      
       

       
      

      
     

      
      

    
       
       

     
     

       
     
      

     
      

     
     

       
     

     
      
      

     
       

    
      

        
       

      
       

     
      

      

     
     

  
   

       
    
     

       
      

      
      

   
 

      
      

  

  
    

      

   
 

    

 

         
    

        

  

      

        

  

  



 

 
 
 

 
  

 

 

 
 

 

  

  
 

       

 
 

 

 

 

 
           

         
         
       

 

  

          
           

         
          

  

   

          

   
 

 
 

 
    

    
 

   

 
           

          
          

          
           

        

 

   

 
          

          
       

        

          
          



   

      

 
 

 
 

 

       

      
    

            
          
         

  

  
 

 
 

 
 

 

     
    

   
     

     
       

    
     

     
    
    
     

    
   
  

     
  

    

           

         
           

           
          
        

    
 
  
 
  

   
  

   
   
 
  

  
  

   
   

  

 
    

 

           
          

         
        

    
    

  
  
 

  
   
  
 

   
   

 
   

  
  

   
    

  
   

           
           

          
            

           
          
       



     
       

     
     

       
      
        

        
       
       

    
      

  

   

  

  
     

       
     
      

       
         

         
           

           
              

            
           

        

           
             

          
            

         
    

        

            
         

          
             
    





  

   
    

          
   

   
  

              
   

   
     

                  

  
       

    
    

                
                
      
         
    

     
                          

      
       

       
        

         

   

   

       
         
     

 

  
        

     
         

       
       

       
         

   
      

      

    
    

 

     
        

   

          
       



   

      
       

 
      

    
      

     
    

      
     

    
    

  
    
     

    
   

     
       
     

     
      

      
     
     
      

       
     
       
    
   

     
    

     
      

     
     

       
        

    
     

      
     

     
    

      
       

    
        

    

     
      
      

         
      

     
     

      
      

        
        

        
     

       
      

      
      

    
        

        
     

     
      

      
        
      

      
      

     
        

      
       
      

    
      

        
        
        

      

      
       

       
      
       
      
     

       
       

     
      

       
      

      
       

       
     

    
      

      
     

      
       

      
       

       
     

      
        

     
     

       
       

     
        

      
 

       
       



       
     

     
       

      
       
       

      
     

      
      
      

       
   

     
     

       
     
        

     
      

       
        

      
        
      

     
    

      
       

      
     
     

     
       

       
      

       
    
      

       
      

     
      

     
       

       
     

     
       

      

      
      
       

      
     

 
    

     
     
      

     
        
        

     
       

       
        

       
 

    
       

       
     
       

     
     

     
        

     
      
       
  
       

      
       

        
        
      

     
      

    
   

     
       

      
       

     
    

      
     
     

   

       
    

      
      

       
       

      
        

     
       

       
      
      
       
      

    
    

       
      

      
       

      
     

    
      

        
      

        
      
    

        
      

     

  
   

   
    

  
     

   
         

        
         
       



   

 
   

  
  

     

     
       

        
      
     

      
       

  
    

       
       

       
     

 
     

      
      

       
      

     
       

      
     

       
  

     
      

     
      

    
     

 
      
     

       
        

     
     

 

   
   
   

 
                

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
              

 
                

                  
                  
              

 
                   
                
            

  
            
            
                
              
              
               
                
              

     
      
    
     
    
     
    
    
     
      
      
    
     
     
     
    
     
     
     
     
    
     
    
     
      
   



   
  

 
   

   

     
     

    
      

       
     

     
        

 
    

      
 

  
  

 
 
 

  
 

  
 

  
 

  
 
 

  
  

 
 

  
  
  
  
  
  
  

 
 

  
 

  
  
  

 
  
  

 
  

    
       

      
     

    
       
      

   
    

       
       

        
      

      

      
      

       

     
    

     
      

     
      

    

       
       

    
      

       
      

 

     
        
 

     
      

      
      
    
    

  
   

      
      

       
    

     
    

 
    
     

       

     
     

      
     

      
 

      

   

      
      

    
    

    
       
      
        

       
 

    
     
     

       
    

      
         

    
     

     
       

      
   

    

      
     

     
       

       
    

     

      
      

  
    

     
       

     
     

 

     
      

   
   

    
 



   

 

                       
     

    
   

   
  

        
                        

    
    

   
      

     
                           

                 
                      
      
                      
     
               
                 
      
       

         

   
     
        

    
                     
    

    
     

   

                  
                     
    

      
                   

                

         
         

       

        
         
         

          
       

      

   
          

   
   
   
   

   
     

   
   
   
   

   
   

   
   
   
   
   
   
   
   



 
 
 
 

 
 
 
 

   

 
 
 
 

                
   

    
    
            
   

    

    
    

   
   
   

    
    

    
     

     
   
  

    
     

      
  

      
     

     
        
       

    

  
  
  
  
  
  
  
  

 

 
 

 
  
  

 

  
  

 
  
  

     
      
     

     
      

       
     
    

      
      

      
     

       
      

      
    

     
       

       
     

       
 

       
     
       

      
    

        
  

       

   
 

 
 

 
  

      
     

      
    

       
     

      
     

         
      

       
    

    
    
     

      
       

     
        

       
      

      
     

    
 

      
       

       
      

        
 

     
       

     
      
   

       
        

     



   
      
    

     
      

       
       

      
     

    
     

      
     

        
       

        
     

  
   

       
        

     
       

     
       
       

       
        

    
     
    
      

       
     

      
 

      
     

      
     

         
   

    
      

     
       

     
      

     
     

      
      

     
      

       
       

      
      
      

      
    

      
       

      
        

     
      

      
     

     
      

        
     

       
    

       
       
      

       
      
      

     
     

    

      
     

       
      

       
      

     
       

       
      

       
       

      
     

    
  
     

     
      

      
      

      
       

      
        
        

     
     

     
     
       

      
      

      
        

    
       

         
       

       
     

   

     
     

      
      
       

      
   
     

     
     

     
      

      
      

       
      

      
      

         
            



           

    

  
  
  

   
 

 

     
    

    
      

   
    

  

 
   

    
      

     
           

            



                

       
        

    
     

        
      

       
     

        
       

     
       

    
     
      

          
         

             
          

           
              

              
            

        
         

           
           

          
             

           
      

            
              

           
           
           

                
          

             
            
          

            
          

               
            

       
            

             
           
            

                   

      
     

       
      
     

      
       

       
      
     

       
       

       
      

  
     

       
     

       
        

        
       

       
       

    
      

       
     

       
        

     
        

        
       

     
    

       
     

      
     

      
      

       
     

     
      

       
      

     



       
       

     
       

      
      

      
     

    
       

       
     

       
      
      

      
     

       
        

    
      

        
        

       
      

        
      

    
     

      
      

      
       

      
       

       
     

        
     

       
      

       
    
       

       
      
     

     
      
        
      

      
      

     

     
       

     
     

       
       
     

       
       

      
       

    
       

       
       

         
       
       

      
   

      
     

      
       

        
       

       
    
      

        
      

     
     

      
      

      
       

       
         

      
       

       
      

      
      

  
     

      
       

      
      
      

    
  

 
  

 
  

   
   
  

   
 

   
    

   
   
    

    
    

  
   

    
     
      

     
     

     
      

      
     

     
     
     

     
    

     
  

    
     
      

     
 

    
      
      

   
     

     
     
    

     
      

    
     



   
       
       

      
       

       
     

     
     

      
      

       
      

     
     

       
       

       
    
      

      
      

      
        

 
      

        
         

       
     

      
        

        
      

      
        

     
      

    
     

      
     

      
    

     
 

     
    

    
        

      
       

      
      
      

       
       

      
     

      
     
     

     
     

        
      

        
        

 
   

      
     

      
     

       
       

      
       

     
       

     
       

     
     

       
     

      
      

 
     

       
     

     
      

         

     
        

      
      

     
      

       
      

 
      

      
     
        

       
       

       
     

      
       

         
      

      
      

      
      

        
    

       
       

       
       

     
     

   
     

        
       

     
       

      
      

       
   

     
       
      

      
    

  
    
     

     
      
   



   

 
   

  
  

   
   
  

 
    

  

    



             
          

   
  

    
      

     
     
    

    

         
                                 

                         
                  
             

         

 
     

      
       

       
        

    
    

       
    

      

   

   
 

  
  

 
      

       
      

 
 

    
        

   
 

 
   

 

 
 
 
 
 
 

  
 

   

  
  

   
  

  
   

        
           

         
          

          
            

           
              

            
        

          
           

        
         

          

       
      
       

         
         

      
         
     

        
        

        
      

        
      

        

         
          

         
         

        
         

          
            

          

    

              
         
        

       
            

 



 
   

              
                 

          

   

    
    

       
     

      
     

        
       

     
      

     

 
  

  
  

       
       

       

    
    

      
    

      
          

   
      

       
       

                     
                 
               

 
              

     
      

       
      

    
    

   

  
 

   
    

    
   

 

    

  
  

    
     

    
   

    
     

      
      

     
      

     
    
     

     
      

    
      

   
    

     
     

     
         

     
   



   

    

    
     

      
   

      
     

  
       

      
      

      
     

      
        

      
      
      

      
      
      

 
    

     
      

        
       

       
  

      
      
       

        
 
     

    
     

       
      

        
       

   
    

    
       

    

  
 

      

    

    
     

      
       

     
 
     

     
      
       

   
     

       
       

      
      
     
       

        
       
      
    

     
     

     
    

   
      

     
     

     

     
     

      
    

     
      

     
     

    
   

    
 

     
      

     
     

      
     

   
     

      
      

      
     

      

     

   
   

     
      

     
      

  
  

    
  

   

  
   

      

  
    

        
 



     
      

     
     

     
   

      
    

    
      

       
    

     
      

         
      

     
    

   
     

      
       
      

       
     

      
     

   
     

     
    

    
    
    

       
       
 

  
    

    

   
     

 
     

      
     
      

      
      

      
      
      

      

      
     

       

     
     

    
    

      
  

   

   
     
     

    
     

     
      

    
       

     

   
  

    
    

     
      

    
   

     
    

  

   

    
     
   

    
    

     
       

      
       
     

    
    

      
     
      

     
   

       
      

    
    

   
     

     
    

  



   

    
       

     
     

     
      

     
     

    
      

      
       
      

     
     

      

      
      

      
     

      
       

       
     

   
     

   

   
   

  
      

        

      
      
      

     
  
     

       
       

        
     

     
 

     
       

     
     
      
      

      
     
    

    
   
   

 

    

     
     

     
     

      
     

      
   

      
       



   
   

   

    
   

      
     

   
 

     
                          

                
   

   
               

              
  

        
                       

     
     

    
      

       
        

        
  

  
                

     
         

        
         

         
     

     
          

      
     

       
         
    

         
        

            
       

        
         

            
        

        
       

         
       

          
         

          
         

 
           

          



   
     

     
      

    
    

      
    

     
       
     

       
      

    
  

    

      
     

      
      

      
     

       
      

      
     

     
        

     
     

        

       
      

        
     

       
      

      
      

       
      

      
     

      
     
     

       
     
    

      
     

        
       

      
       

     
    

    
       
     
      
      

     
    

       
      

      
        

       
     

        
    

      
 

      
     

    
      

     
      

       
       

      
    

     



  
      

    
     
      
       
     
      
      

       
         

     
   

     
       

     
     

      
     
      

    
     

     
 

      
       

      
      

     
       

      
      

     
       

      

  
     

      
    

     
     
     
       

      
          

       
     

      
     

      
     

        
    
      

         
       
     

     
      

     
       

    
      

       
      
     

        
       

       
     

    
     

    
      

    
      

      
      

          
       

        
    

   
    

     
    
 

     
     

    
   

    
    

    
   

   
    
   

    
  

  
   

    
  

   



   
      
     

 
     

       
      

      
       

      
     

      
      

     
       

      
      

     
       

      
      

     
     

      
      
     

 
     

      
       

      
        

        
     

        
     
     

     
     

       
     
     

      
      

     
      

    
      

    
      

       
       
      

     
    

   
 

  
    
      
    

   

  
 

 

        
     

   
    

  
    

    
   

        
   

       

  
     

      
      
      

     
      

      
      
     

     
      

      
      

     
       

      
       
     

     
      

       
      
 

      
        

      
     

       
       

       
     

       
      

        

       
  

       
         

       
 

  

  
   

   

     

    
    
    

   
 
 

  

     
       

  
    

   

  



    

    
    

                 
    

   
  

     
                             
               

   
   

             
   

          
    

    
                     

   
                       
      

        
    

          
       

   
                  

      
        

       
       
       

           
         

       
     

          
        

        
      

  
              

      
          

        
       

       
        



   

  
    

   
  

     
     

      
     
     

    
      

    
     

      
    

   

    
      

       
      
     

    
    

   

      
       

      
     

     
     

    
       

    
       

      
      

      
      
     

     
      

      
     

     
  

    
      

       
    

      
     

    
     

      
      

      
      

      
       
      
      

      
       
      
       

    
    

   
       

     
     

      
        
       

       
     
        
       
     

     
       

      
      

     
     

         
      

     
      

      
      

       
     

     
      

     
     

     
     

    
     

    



    
     

     
       

    
     

      
      

      
       
       

      
      

     
    

     
      

      
      
      

       
        
       

    
      

      
     
      

    
    

     
     

      
     
        

       
      
     

      
    

        
    
    

      
    

      
        

       
      
      

      

   

    
   

   
   

   
     

    
  

 
  

    
    

    
  

   

   
   

     
     

    
      

     
        
         

     
   

   

    
    

  

               
             

          

                  
             

    
      

    
      
     

       
     

    
    

      
       

      
      
      

        
     

     
      

     
      

      
      

      
     
     

    
      

       
      

      

     
     

     
     

      
      

      
       

       
     

      
        

     
      

      
   

     
      

        
       

      
      

  
       
      

     
      

  
      

      



   

    
      

         
      
    

           
          
       
       

      

  
   
      
       
      
      

  
       

   
       

    

       

              

     
       

        
      

       
      

      
      
     

        
       

      
      
      
       

     
     

      
       

      
        

     
        

    
       

     
      

       
     

        

    
     

         
      

    
     

       
      

       
      

      
      

      
     

    
     

       
      
        

      
      

     
       
      

     
     

      
      
       

        

      
     
      

       
        
      

       
       

       
       

      
     

     
     

       
      

     
      

       
       
      

     
      

     
     

      
       

     
      

   
       

      
      

       
     

     
     

   
      

     
       

      
  

    
     

      
       

        
    

       
       



    
 

   
     

      
       

      
      

      
       
       

      
       

      
       

    
     
        
      

    
       
      

      
   

     
      

      
       
      

      
       

      
        

     
       

        
     

       
     
       
      

     
         
 

      
     

       
     

      
      
      

    
     

     
     

     
      

     
      

       

       
     

     
      

       
      

    
     
    

       
      

       
       

      
      

        
      
       

      
      

     
       

      
      

      
      
        

        
   

     
      
        
       

        
    

   

      
    

     

    

   

     

     

     

     

     

   

      
        

       
      

       
       

        

    
 

  
 
   

 
 

 
 

    

 

   
          

           
       

   
          

           
           

    
             
           

  
         

        
   

              
       
 

                   
      

              
          



   

      
       
      

      
        

      
     

       
     

      
     

       
      

      
      

     
     

     
        

       
        

        

     
      

       
     

       
       

       
      
       

       
       

      

   
      

     
     
      

       
     
     

      
     
     
     

       
     
       

      
      

        
      

        
      

        

      
       

     
      

      
      
       
   

      
     
       

       

    
      

     
       
       

      
      

   
       

      
     

      
     

   

     
       

     
      

       
       

      
       

      
     

      
     

       
     

       
     

      
      

     
        

    
      

      
   

     
      

      



   



   

      

   
     

                      
       

   
 

     
    
                        
    

                       
                     
         
    
     

       
                     

      
         

    

  
       

     
        

     
             

                     

      
        
       

       
        

   

         
          

          
          

      



     
        

      
      

     
     

      
      

     
     

     
     

    
 
    

      
     

        
       

     
      

     
    

      
     
       

      
    
     

     
     

       
       
     

      
       
       

       
     

      

      
       

       
       

        
      

       
     
      

    
      

      
       
   

      
      

      
       

      
     
       
        

        
      

      
       

     
          
          

         
       
          

 

   
      

   
    

    
    

    
      

    
      

 
  

  
  

   
     

    
     
     
   

    
    

   
     
    

    

 
 
      

  
     

   
      

      
     

  
  

    

     
     

   
         

      
  

    
   

             



   

       
      

      
      

        
     
      

        
       

    
      

     
      

      
     

     
    

    
     

     
      

     
       

         
     

       
     

    
       
       

   
       

     
        

       
      

        
       

      
       

     
      

     
    

     
     

      
      

      
       

       
     

     
     

   

  

   

     
  

    

   
  
  

  
 

     
        
        
        

      

     
     

      
       

 
     

      
       
    

    
    

    

    
    
      

        
     

      
     

       
    

       
 
 

 
 

 
  

 

  
    

  
   

    
   

  
  

 
 
  

 

  
    

 

            
     

       
 

 



 

   

     
     
      

       
       
      

  
      

     
       

     
      

     
       
      

      
      

 
     

       
      

     
     

       
      

  

  
      

     
    

       
      

      
    

 
    

     
       

    
      
  

    
      

     
      

     
     

      
      

      
      

      
     

  
     

     
       

      
 

     
       

       
      

       
       

      
      

     
     

  

   
  

    

     
    

    
    

  
    

     
   

  
    

    
    

    

 
 

 
  

  
 

 

 
 

 

 

  
 
 
 



 

    
   

       
       

     
      

       
        

    
     

     
     

     
     

      
     
     

    
   

      
        

        
     

      

      
      

      
      

      
     

     
      

     
     

  

     
      

      
    
    

      
 

     

     
       

   

          

     
      

      
      

           
        

               
               

  
         

              

             
               



   

      
  

     
     

     
   

     
     

     
       

     
      

       
     
    

     
      

  
     
     

      
      
 

        
      
      
    

         
      

        
    

     
      

     
      

 

       
   

        
        

     
     

       
    

      
     

      
       

  
       

       
      

    
     

        
      

       
     

       
 

     
      

     
     

     
       

       
       

     
      

    
     

       
       

       
   

      
     
  

     
         
  

     
       
      

       
      

       
      

    
 

    
   

    
      

     
  

     
     

      
      
    

      
       
      
       
  

        
       

      
       

       
      

       
 

     



   

    
            

            
           

          

             
           

             
           

     
            

             
           

      

               
              
                
       

           
        

      
    

  

      
      
     

 
    

 
     

       
       

      
    

 
    

     
   

 
       

   
       

      
      
    
     

      

     
       

    
      

    
      

      
   

     
      
       
  

        
        

 
      

       
  

    
      

     
       

     
     

 
       

      
     

      
       

     

       
       

      
        
       
       

      
    
      

    
    

     
     

  
     

      
  



    
   

      
      

      
     

     
   

      
    

   
     

       
       

     
     

     
      

      
      

     
     
     

     
      

  

  
    

     
   

         
     

         

  
   

   
  

         

     
      

      
       
     

     
      
      

 

     
       

     
        

      
     

     
      

    
     

     
      

     
    

        
      

      
     

        
     

      
     

       
      

     
       
      

       
     

     
      

       
     

     
      

      
     

     
       

      

     
     

       
       
       

      
      

        
      

    
       
       

       
    

      
    

     
    
     
     

  
    

     

     
    

     
     

      
   

     
       
      

       
      
      

     
       

     

        
       

  
          

         
          

          
      

       
        

  
    

   
       



 
 

 
 

 

    
     

    
     

         
        

         
       

            
              

   

   

      

        

       
           



 
 
 

 
 
 
 
 
 
 

  

   
  

 
       

    
   

     
    

 

          
        

        
          

        
       

         

  
        

        
      

         
       

        
      

             
              

            

 

     
       

      
       

    
      

    

     
       
      
     

    

    

    
    

     
     

       
       
        

        
          

    
             

         
            

           
    

     
            

       
       



 

  

       
     

      
        

     
      
      

        
     

      
      
      

       
     

     
      
      

        
       

      
       

      
       

       
       

       
      
       

    
     

      
     
     

       
       

      
     

     
    

    
     

     
  

      
     

     
     
     

   
     

       
     

       
     

      
     

      
    

    
    

    
     

      
 

    
       

       
        
     
        

    

     
       

   
    
    

      
    

    
       

      
      

      
     

  

    
       
    

     
      

     
       

      
    

     
    

      
      
      

      
 

     



    
     

        
       

        
    

       
     

       
     
 

     
    

     
       

       
      

       
      

    
       
    

      
 

   
     

    
       
       

    
     

     
     

     
    
      

      
       

     
    

    
      

       
      

       
       

     
       

     
      
      

        

          

      
     
     

       
      

    
      
 

    
     

       
       

     
      
       

    

   
    

    
     
      

   
    

     

    
    

      
 

    
   

     
  



   

        

          

       
  

      
         

        
       

      
       
       

      

    
      

     
     

      
     

       
     

      
      

     
     
      

     
  

      
        

    
     

     
      

      
      

     
 

      
  

   
   

      
     

      
  

    
  



    

         

      
       

     
     

       
     

      
  

        
     

       
       

   
       

  

  
       

      
      

       
      
       

       
  

   
    

  
 

    
     

    
    

    
    

    
     

     
     

    
   

     
     

       
     

  
     

  



   

   

 

 
  

 

        
     

                    
                          

     
       

           

          
            

           

          
         
       
          

     
              
                          

           

     
 

 
 

  
 
 
 

             
                

 
  
  

 
  

  
  

 
  
  

  
 
 

  
          

          

     
   
       

   
       
   

      
 

       
 

       
 

      
 

      
       

   
      
  

     
 

      
       

 
      
      

  
       
   
       

 

     

       
 

       
  

       
 

       
  

      
   

        
        

 

     
    
      

       
      

       
     

       
     

     
     

   
     

      
       
      

      
       
     

       
      

      
       
       

      



   

        

      
     

       
      

      
      

     
        

      
       

     
      

       
     
     

     
       
      
       

       
       

      
        

       
      

        
       

      
 

     
        

    
        

      
     

       
      

       
       
       
      

      
       

      
      
       

      
 

     
     

      
      

      
      
      
      

      
      

  

  
    

   
   

     
     
   

  
  
     

   
    

    
    

  
    
   

  
   

   
   

  
   
    

   
   
    
   
  

 

   
    

    
     

   
   

   
   

  
  

    



    
    
     

       
     

     
      

       
     

     
     

     
     

  
     

 
      

      
    

      
      

      
       

      
      

        
      

    

  
  

       
      

       
  

       
       

      
       

      

      
   
      

        
       

   
        

         
      

         
            

  

       

        
       

      
         
            
                 
          

        
                
               
                                             
                          
                     

        



      
      

      
      

       
       
         

       
       

       
        

      
        

        
        

      
     

      
      

       

 
  

    
   

 

  
      
      
      
      

    
       

        
         

         

      
       

  

      
      

        
      

       
      

      
     

      
       
      

       
      

      
     

      
   
       

       
       

      
      

     
   

   
  

 

   
  

      
       

        
     

       
      

      
     

      
       

     
       
        

        
        

      
       

      
     

       
       

        
      

       

   
   

  

    
     

    
  

   
   
    

  
  



   

   
            

         
          
            

            
             

           

         
       

      
         
    

      
    

        
         
       

    
      

       
      

      
       

       
       

      
      

 
     

        
        

     

      
       
   
      
       
    

    
        

        

     
      

      
     
      

 
      
       

     
      

      
       

       
      

      
       

     
      

     
     

    
 

      
        

      

      
     

     
      

      
        

       
       

      
      

 
      

      
    

        
       
      

     
      
       
      

       
     

      
     

       



    
          
             
              
        
        

   
   
      
    

        
             

                      
            

                  
                    

                     
                  

      
       

      
        

    
      

       
     

     
       

      
     

   
  

        
        

            
              

             
         
             

               
              

 
      
           

       
              
             

   
       
      

            
     
 

    
     

         
 

       
       

       
      

       
       

       

   
      
      
               

     
      
       

  
        
         
        
        
  

    
     
  
      

 



   

     
      

      
      

    
     

     
      

        

  
   

 
   

    
 

  
   

   
  

    
    

    
   

    
    
    

     
    

    
 

    
    

      
     

  
       

  

      
      
      

    
    

     
       

       
       

      
     
     

   
      

       
     

     
      

      
      

      
   

    
     

       
      
      

  
  

       

       
       

  
       

     
       

     
 

   
      

      
      

       
    

       
       
      

      
      

      
       

       
       

  
       

     
    
  

      
  

      
      

         
      

 
    

       
      
      

     
       

   

      
    
       

       
   

  
   

   



  

 
     

     
    

      

 
    

      
      

        
    

     
     
     
     

    
    

    
      

     

 
     

      
    

       
  

     
     

     
    

     
     

    
      

    
      

    
  

    
       

   

  
       

       
        
       

     
      

 
 

        
      
      

   
      

   
     
   
   

    
             

   
     
   
     
             

    
             

                
             

     
   
       

         
       

     

       
     

    
      

      
     

       
     

      
      

       
     

    

       
       

       
       

    
     

       
      

       

   

  

 
 

     
      

     
    

    
     

    

     
      

     
    

     

   
     

       
       

       
       

     
     

     
   

       
      
       

 
     

   

   
   

      
      

      
      

   
    

   
 

   
   

   
     



   

     
         
       

        
       

    
   

    
  

     
      

      
      

      
         

    
       

      
      

       
  

   
    

      
       
    

     
   

     

 
 

     
       

       
        

      
      

      
         

       
       

        
     

      
    

 

    
         
       

     

        
       

     
       

 

     
      

      
    

     
     

 

      
        

      
      

      
     

    
 

      
        
        

      

  

      
      
      

      
  

      
      

       
       
        
     

      
  

      
        

       
      

      
 

      
      

     



         
      

      
        
        

      
  

      
       

      
      

  

      
      

     
    
     

      
      
    

 

     
      

       
      

      
  

    
       

      
     

       
      
       
      
     

      
      

    

     
     
     

       
       

    
 

      
     

       
     

 

      
      

     
      
       

     
     

    

        
        

       

   

       
  

     
       

      
       

     
       

       
       
     

      
      
       
    

 

      
      

    
  

      
     

      
        

     
      

     
     

    
  

       

     

    
          

         
             

         
         

           



   
       

      
     

   

      
      

      
       

    
      

      
     

 

      
     

       
 

     
      

       
       

     
     

    
   

    
      

                
     

    
                   

   
              
      
              

                
     
      

    
                

     
    
    

    
     

    
     
    

     
    

       
         

  
      

   
      

   
 

      
       

       
       

       
   

 

      
       
     

       
       

     
  

      
      

      
       

      

  
     

     
      

     
       

    
   
     
     
    

    
     

    
    
    

    
    

             
    

         
     
    

             
      
      

     
                 

     
     
            
    

    
   

      
        
      

      
      
     

     

     
       

      
      

     
    

     
     

     
      
      

     
 

    
                

    
                  

       
    

     
      

    
     

     
      
     
           

              
    

      
             

     
     

     
      

    
     

   
     

     
     

     
    
   



  
  

  

  

   

    
    

    
    

    
  

   
   

    
    

     
     

       
          

         
           

          
            

          
             

          
              

                  

  
  
  

   

      

        

 
   
     

  
   

        



 

 
 
 
 
 

    
  
   

  
  

   
    

 
  

      
   

   
   
   

   
   

    
   

 
   

    
     

     
   

    
    

   
    

   
   

   
     

    

        



                 
                         
                     

          
            

          
              

           
          

          
                     

                  
                  
                 

                
                 

                
                  

            

  
                                       



   
   

    
   

   

    
    

    
   
   

    
   

      
     
    

   
  

  




