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Principals of Judging.

This is a competitive sport in which a presentation of flying skill, precision and aircraft performance is made to a set of judges. The presentation is flying a set of geometric figures set forth in the rulebook and the flyer, who in the judges opinion, best performs those figures to the rule book requirements wins. Judging is not an exact science, it is subjective, therefore limited by human frailties of inconsistency, fatigue and emotion. Performance is estimated subjectively by a group of human judges and the scores are averaged. Subjectively, meaning - “from one‘s own view point”. 

The sole purpose of the judge is to render a decision as to relative placement of the flyers (1st, 2nd, 3rd, etc). Scoring is only a means by which we keep track of the judge’s opinion on each maneuver. Other than its relative value for placement, it means nothing.

Judges will vary in point awards, mainly on the value an error. The variation is twofold; what is a minor error to one judge can be a major one for another and a major deduction for one judge is 10 points, for another judge it is 5 points - and so on. The point is that we have to contend with this in subjective judging and only good training and experience will reduce these variances. To win, at any given contest, you must impress the judges that ere on the field. Regardless of the competency of the judges, you must fly what pleases them.

Protesting of the scores of a flight already flown is useless. The subjective score give by a judge will not be changed under any circumstance. Errors in tabulation or a flagrant breach of the rules can be protested and corrected, but the number given by a judge cannot be changed.

To get the best performance possible out of the judges we must train them, encourage them to practice and arrange the contest format to give them the best possible conditions to evaluate flyers. These are major factors in running a fair competition

1. The Basics

The best place to start in teaching stunt is an understanding of the elements that are the foundation of the sport. We group these foundation elements into the following Basics:

1.1 Take off, Level Flight, Inverted, Bottoms & Landing Basics

All of these maneuvers deal with the level flight zone or flat plane at 4‘ to 6’. This plane forms a “0" degree point, or bottom, of the hemisphere in which the pattern is flown. All other points (45, 38 & 90 degrees) are referenced to this plane. If this plane is not held nothing else is correct.

The take off should leave the ground smoothly and, in one lap, climb steadily, with no discernable deviations, to level flight and continue there for two more laps. Level Flight at, nominal 5‘,  enerally puts the lines parallel to the ground (except in the case of a very short or very tall flyer). Inverted Flight should be steady for the entire 6 laps even though only the middle two are judged.

Landing should be a smooth, steady continuous descent from the point that the airplane starts down with a smooth no bounce touchdown.

Level flight within the 4 to 6’ zone is established by the take off maneuver as the rulebook states in Par11.1 “All flyers shall attempt to perform maneuvers of approximately the same angular dimensions”. This sets the requirement for size and position consistency throughout the pattern. This includes bottoms (“0" degrees) used in most maneuvers in the pattern as well as the height of both level and inverted flight. How well the flyer does in maintaining consistent size and  position from maneuver to maneuver throughout the pattern affects scores given.

We emphasize that the lines should be approximately parallel to the ground, or horizon, and sweep a flat 360 degree plane at 4‘ to 6’ that is the “0" degree flat plane from which 38, 45 and 90 
degree points are referenced. Once a flyer commits to a height (4‘, 5’ or 6‘) they must stick with it throughout the flight for maximum points.

One of the reasons for emphasizing the “0" degree or level flight is that it is the most easily  udged of the points in the pattern. Any good judge can tell the difference between 4’ and 6‘.

However with the variety of line lengths and lack of reference no judge can accurately judge 45 degrees within 2’.

1.2 Square Corners

It is speculated that if you recorded a corner with a high-speed camera, a stunt ship is not  apable of flying a 5’ radius as required for a square corner. Who cares - this is a sport judged by human beings - if it looks square to the judge - it is square!

Human perception of a moving object is based on about 30 images per second being captured. This is why we need about 30 frames per second in movies or video to see a smooth flow of events. If we apply this to our sport it means that we see the position of the moving airplane about every 1/30th of a second and the brain fills in between. At a 5 second lap speed on 70‘ of line the judge only sees the airplane about every 3 to 4 feet in corners and the brain “interpolates” the rest of the movement. Bottom Line - again if it looks square to you it is square!! Each judge makes their own judgment as to which or who’s corner “looks” sharper to them

1.3 Shape, Balance & Overlay Basics

This is basic geometry being flown in the pattern - Rounds should be round and squares square -

etc. Eights should be balanced (inside portion the same size as the outside portion) and the 2nd

maneuver should overlay the 1st within 2 ft.

1.4 Size and Position Basics

In order to maintain rulebook size the “0" Deg. (”Normal level Flight“) 45 Deg., 90 Deg. & 38 Deg.

(Clover) points must be maintained. Look for consistency from maneuver to maneuver as well as

proper rulebook position in each maneuver. Note that the bottoms of maneuvers (when specified)

must be at the 4‘ to 6’ height or the rest of the maneuvers size and position points are suspect.

Again we reference the statement in Par11.1 “All flyers shall attempt to perform maneuvers of approximately the same angular dimensions”. These means all maneuvers with common reference points should all be the same size.

The maneuver has to be in the correct position in reference to the flat “Level Flight” ground plane. Correct size means hitting all the Rule Book size reference points (0, 45, 90, 38, etc.). Correct position is putting the entry point where it should be per the Rule Book entry point references (level flight, 45 degrees, etc.). Position basics include intersections as missing an intersection puts that maneuver out of shape or out of position.

Also keep in mind the length of the lines affects size - i.e. the longer the lines the larger the maneuver. Round, Square and Triangular elements (except for the clover) should all be the same

size. While no judge can accurately evaluate the 38 & 45 degree points, from their upwind position,

they can evaluate consistency in size by comparison with the previous maneuver(s)

1.5 Smoothness, Tracking & Precision Basics

The error sections of each maneuver in the Rule Book use several words to describe errors.  Such as “bounces”, “not gradual”, “not smooth”, “wobbles”, “rough”, “irregular”, “not precise”, “not straight”, “wobbles on turns” etc.

The overall message here is - the model should fly a precise smooth track through the maneuver  without deviation. This should be maintained throughout the entire pattern. Poor tracking, kinks, wobbles, bounces and rough irregular maneuvers are grounds for significant point deduction, even though the size and shape are basically maintained. The model should maintain a smooth steady heading or attitude with it‘s thrust line parallel to, and centered on, the maneuver track.

 (disarikan dari “Judges’ Guide”, Technical ruled for R/C Aerobatic model F3A – ANNEX 5B)


1. 
Maksud dan tujuan : Maksud dan tujuan buku pedoman ini adalah untuk memberikan keterangan mengenai cara-cara penjurian yang benar dan petunjuk untuk menghasilkan standar penjurian yang sama bagi para juri. Petunjuk ini disarikan dari peraturan F3A-“Technical rules for radio controlled aerobatic models class F3A – Judges’ Guide” sebagai acuan internasional untuk pedoman perwasitan F3A.

2. 
Prinsip dasar :  Prinsip dasar penjurian untuk F3A model ini didasari oleh bagaimana pesawat model tsb. melakukan manuver sempurna seperti yang dimaksud dalam lampiran gerakan/manuver

Secara umum, prinsip dasar untuk menilai tingkat kesempurnaan dari gerakan  adalah :

1. Presisi dari gerakan (Precision of the manoeuvre)
2. Kehalusan dan keindahan dari gerakan tersebut (Smoothness and gracefulness of the manoeuvre)
3. Posisi dari gerakan (Positioning or display of the manoeuvre)
4. Besar dari gerakan tersebut relatif terhadap area manuver dan manuver lainnya. (Size of the manoeuvre relative to the manoeuvring area and other manoeuvres in the flight)
3. Penjurian yang konsisten  dan akurat

Hal yang terpenting untuk mendapatkan penjurian yang konsisten adalah setiap juri harus menetapkan standarnya dan secara konsisten menerapkannya selama pertandingan berlangsung. Oleh sebab itu sangat disarankan sebelum diadakan pertandingan, panitia perlombaan, melaksanakan konferensi untuk mendiskusikan masalah penjurian ini sehingga tercipta standar penjurian yang sama diantara juri. Disarankan juga untuk mengadakan simulasi pertandingan dengan tes penerbangan dimana semua juri melakukan penjurian. Setelah penerbangan berlangsung, dilaksanakan diskusi dan disepakati mengenai kesalahan yang dibuat oleh penerbangan tsb. sehingga pada saat pertandingan setiap juri telah mempunyai standar yang sama tidak berubah oleh segala kondisi.

Seperti yang diterangkan diatas, penjurian yang konsisten adalah penting, tetapi keakurasian penjurian sangat penting sekali. Menjadi juri yang konsisten (baik memberikan nilai rendah atau tinggi) tidak akan berarti jika angka yang diberikan tidak merefleksikan nilai gerakan yang diperagakan sesuai dengan kriteria yang berlaku.

4. Kriteria untuk menilai gerakan/manuver

Setiap gerakan mempunyai rincian diskripsi bagaimana sebuah gerakan seharusnya dilaksanakan (manoeuvre description) dengan kemungkinan pengurangan-pengurangan nilainya (terlampir). 

Harus diperhatikan bahwa pada hakekatnya, setiap gerakan akan dikurangi nilainya berdasarkan  hal-hal berikut ini :

1. Tipe kesalahan yang dibuat .

2. Besar kesalahannya.

3. Jumlah kesalahan yang dibuat .

4. Posisi gerakan tersebut pada waktu melaksanakan gerakan.

5. Besar dari gerakan  tersebut relatif dengan gerakan lainnya dalam sebuah manuver.

Nilai sempurna atau tinggi hanya diberikan jika tidak ada kesalahan yang diketemukan dan gerakan tersebut dilaksanakan diposisi yang benar. Jika anda ragu berikanlah nilai yang lebih rendah.

4.1
Arah pesawat (Attitude) dan Jalur terbang (Flight Path)

Jalur terbang (Flight path) adalah trayektori terbang dari titik gaya berat (centre of gravity) pesawat model. Arah pesawat (Attitude) adalah arah dari badan pesawat (fuselage center line) terhadap garis terbangnya.

Segala penjurian dinilai berdasarkan garis terbangnya (ingat bukan arah pesawatnya/attitude), kecuali jika ada keterangan lain yang merubahnya.

4.2. 
Peraturan 1 (Satu) angka per 15 derajat


Secara umum, kriteria pengurangan angka untuk deviasi gerakan dari geometri yang telah ditentukan adalah pengurangan 1 angka terhadap setiap 15 derajat deviasi geometri. Deviasi gerakan yang mengandung garis (lines) harus lebih diperhatikan dibandingkan deviasi yang terjadi pada roll atau yaw.

4.3. 
Kriteria penjurian untuk setiap komponen gerakan
Sebagai pedoman, kriteria berikut dipakai untuk mengurangi nilai dari deviasi yang dilakukan terhadap bentuk geometri gerakan. Secara umum gerakan dibagi atas beberapa komponen yaitu : Garis (lines), gerakan melingkar (Loops), gerakan mengguling (rolls), stall turns, snap-rolls, kombinasi spins- loop- roll. 
4.3.1. Garis (Lines) : 

Semua gerakan aerobatik harus dimulai dan diakhiri oleh garis horizontal. Jika tidak ada garis/jeda antara 2 gerakan yang berurutan, maka gerakan berikutnya harus dikurangi nilai 2.

Panjang garis vertikal pada saat model melakukan pendakian (climbing), yang dihasilkan oleh kemampuan pesawat, bukan merupakan kriteria pengurangan. Kemampuan pesawat tidak seharusnya menjadi pedoman penjurian.

Semua garis didalam suatu gerakan harus terlihat mempunyai awal dan akhir. Biasanya garis ini memulai atau mengakhiri sebuah gerakan, contoh : loops,  atau gerakan lainnya. Panjang garis tidak merupakan faktor pengurang, kecuali jika gerakan tersebut mengandung beberapa garis yang saling berhubungan, seperti dalam gerakan square loop. Jika terlihat kesalahan kecil dimana tidak terlihat hubungan yang jelas pada gerakan tersebut maka 1 poin akan dikurangi, untuk kesalahan lebih besar, pengurangan yang lebih besar dapat dilakukan.

Untuk gerakan yang mengandung roll, panjang garis sebelum dan sesudah roll tsb. harus sama. Untuk perbedaan yang sedang maka 1 poin akan dikurangi, dan untuk perbedaan yang cukup mencolok maka pengurangan sebesar 2 sampai 3 dapat dilakukan.

4.3.2 Gerakan Melingkar (Loops) : 

Definisi gerakan  loop adalah sebuah gerakan melingkar pada bidang vertikal yang mempunyai radius yang konstan. Gerakan ini dimulai dan diakhiri dengan garis(line) yang jelas, untuk gerakan melingkar penuh, garis tersebut merupakan garis horizontal. Untuk gerakan loop yang tidak penuh (contoh half loop), garis tersebut mungkin berada pada garis lain yang diminta pada gerakan tersebut.


Gerakan loop yang tidak penuh (part loop) juga harus mempunyai radius yang sama. Kesalahan kecil pada radius mengakibatkan pengurangan 1 angka, dan kesalahan besar dapat mengakibatkan pengurangan 2 sampai 3 poin.

Setiap loop atau part loop harus terlihat sebagai kesatuan yang tidak terputus. Setiap segmen/bagian yang terlihat tidak menyatu dengan gerakan tersebut harus dikurangi angka 1.

Jika loop tersebut tidak berada dalam satu bidang vertikal, contohnya tertarik kesisi luar, pengurangan 1 angka akan dilakukan pada kesalahan kecil, dan beberapa poin dapat dikurangi untuk kesalahan yang lebih besar.

Pada loop yang tidak berbentuk bundar seperti square loop, angka yang besar tidak akan diberikan untuk penerbang yang melakukan gerakan balik yang sangat kecil dan mempunyai sudut loop yang kecil pula (high G). Kriteria untuk gerakan ini adalah terlihatnya garis dalam manuver tersebut dan bagian loop-nya (1/4 loop) mempunyai radius yang sama.

4.3.3. Gerakan berputar (rolls)
Gerakan berputar (roll) dapat diterbangkan sebagai gerakan tunggal atau merupakan bagian dari sebuah gerakan. Sebagai acuan, kriteria berikut berlaku pada setiap gerakan berputar (roll):
· Kecepatan beputar (the rate of the roll) harus konstan. Variasi kecil akan dikenakan pengurangan angka 1, dan kesalahan lebih besar akan dikenakan pengurangan yang lebih besar.

· Gerakan berputar (roll)  harus terlihat jelas(crisp) dan mempunyai awal dan akhir yang jelas terlihat. Jika awal dan akhir gerakan berputar tsb. tidak terlihat jelas, 1 angka akan dikurangi untuk setiap kesalahan.

· Gerakan berputar (roll) yang dilakukan dalam sebuah garis diantara part loop, harus dilakukan tepat ditengah garis tersebut. Untuk pengurangan dapat dipakai acuan 4.3.1.

· Point roll (contohnya 8 point roll) harus terlihat berhenti dengan waktu yang sama. 1 angka akan dikurangi untuk variasi berhenti yang kecil dan pengurangan yang besar untuk kesalahan pemberentian yang miss-timing. Jika terlihat 1 atau lebih poin yang terlewatkan atau kelebihan, maka pengurangan angka akan dilakukan sangat besar (5 atau lebih).

4.3.4. Stall turns
Secara umum gerakan ini berhubungan erat dengan garis (lines), garis yang dibuat harus tepat vertikal (pada saat naik dan turun) dan tetap berada pada bidang terbang yang horizontal. 

Radius maksimum pada waktu berputar adalah 1/2 panjang sayap, jika lebih maka gerakan tsb. mengalami pengurangan angka yg. besar. Jika setelah berputar, model bergerak seperti pendulum maka akan dikurangi 1 poin.

Awal dan akhir gerakan harus terdiri dari bagian loops dengan radius yang sama dan konstan.

Jika didalam gerakan yangn diminta ada kombinasi dengan gerakan berputar (roll), maka  roll harus dilakukan ditengah garis (lines). Panjang garis vertikal tidak merupakan kriteria penjuriaan.

4.3.5. Snap Rolls
Gerakan Snap Rolls merupakan gerakan berputar yang cepat dimana model berada dalam kondisi arah pesawat yang stall (stalled attitude)

Untuk ketentuan bagaimana mengawali dan  mengakhiri gerakan ini, dan bagaimana mempertahankan jalur terbang (flight path),  gerakan Snap Rolls mempunyai kriteria penilaian yang sama seperti rolls. 

Karena model berada pada kondisi stall pada  waktu gerakan berlangsung, jalur terbang (flight path) dan arah pesawat (attitude) terlihat terputus pada waktu gerakan dimulai. Jika stall tidak terjadi dan model berputar seperti barrel roll, gerakan tsb. dinilai 0.

Snap Rolls dapat dilakukan secara positif atau negatif dimana kriteria untuk keduanya adalah sama. Jika ditengah gerakan Snap Rolls model menjadi tidak stall maka pengurangan angka dengan  jumlah besar akan dilakukan.

4.3.6. Spins
Spin harus dimulai dan diakhiri oleh garis horizontal. Untuk memulai spin, model harus dalam kondisi stall.  Gerakan dimulai dengan garis terbang horizontal dengan hidung pesawat mulai turun karena kecepatan berkurang. Seketika waktu hidung pesawat model turun, model memasuki kecepatan stall, diikuti dengan sayap yang berputar kearah spinnya. Jika model tidak stall atau tidak berputar secara snap (snap-rolled) maka manuver tsb. Diberi nilai 0.

Setelah melakukan jumlah putaran spin yang diminta, penilaian mengenai bagaimana model harus berhenti adalah sama seperti penilaian gerakan roll, contoh: 1 angka pengurangan pada setiap deviasi 15 derajat kesalahan.

Setelah melakukan gerakan spin, model meluncur kebawah dengan garis yg. hampir vertikal. Gerakan Pull atau push-out untuk keluar dari gerakan ini dinilai seperti gerakan part-loop (contoh: ¼ loop). Harus diingat bahwa setiap model akan stall pada kondisi arah pesawat (attitude) yang berbeda, keadaan tsb. tidak merupakan kesalahan sepanjang model tsb. Stall.

4.3.7. Kombinasi loop & roll
Gerakan kombinasi ini biasanya digunakan pada waktu model melakukan gerakan berbalik arah (turn around manoeuvre). Gerakan ini sangat beragam yang merupakan kombinasi loops, rolls, snap rolls, dan garis (lines). Semua kriteria utk. gerakan dasar tsb. berlaku untuk setiap kombinasi gerakan tsb.

Walaupun demikian, ada beberapa gerakan yang memerlukan keterangan lebih lanjut seperti berikut ini : 

Pada immelman turn, half roll harus dilaksanakan segera (tanpa jeda) setelah half loop. Terlihatnya garis antara dua gerakan tsb. menyebabkan pengurangan angka sebesar 2 poin.

Pada half cuban 8 dan half reserve cuban 8, roll harus berada ditengah garis tsb. Radius dari 1/8 loop harus sama dengan 5/8 loop.
Pada humpty-bumps, loop yang dilakukan  untuk berbalik harus mempunyai radius yg. konstan dan mempunyai radius  yg. cukup besar. Radius yg. kecil atau gerakan seperti terjatuh (falling forward) harus dikenai pengurangan angka.

4.4.
Koreksi terhadap angin

Semua gerakan harus dikoreksi terhadap angin sedemikian rupa sehingga bentuk gerakan seperti yang disyaratkan terbentuk pada jalur terbang(flight path) yang telah ditentukan (ingat bukan terbentuk pada arah pesawat/attitude !!!!)

4.5.
Posisi gerakan (positioning)

Untuk menghindari pengurangan angka,  seluruh gerakan harus berada pada area aerobatik. Titik tengah gerakan pada waktu melaksanakan rangkaian gerakan harus berada ditengah (90 derajat dari garis juri). Jika titik tengah gerakan tidak berada ditengah pengurangan angka sebesar 1 sampai 4 dapat dilakukan tergantung besarnya kesalahan.

Jika keseluruhan gerakan (termasuk pada saat mulai dan selesai) berada diluar daerah aerobatik, maka akan dinilai 0. Untuk gerakan yang sebahagian manuvernya diluar daerah aerobatik, maka akan dikurangi nilainya secara proporsi sesuai dengan kesalahannya. Contoh: gerakan yang dilakukan melewati garis batas 60 derajat akan dikurangi 1 poin  jika hanya sebagian kecil yang keluar, pengurangan akan ditambah (contoh 2-3) jika lebih banyak bagian gerakan yang melewati area aerobatik.

Model yang diterbangkan jauh sehingga menyebabkan juri tidak bisa menilai secara benar akan dikurangi nilainya secara banyak. Kriteria utama adalah ketampakan (visibility). Sebagai acuan, untuk pesawat model yang cukup besar, jarak terbang sekitar 175m didepan garis pilot dapat diterima. Untuk model yang lebih kecil jaraknya dapat diperpendek menjadi 140-150m. Gerakan yang dilakukan melebihi 175m didepan pilot sehingga sangat susah untuk dilihat harus dikurangi nilainya.

Secara umum gerakan memutar (turn-around manouevre) adalah gerakan untuk mencari posisi terbang baru, oleh sebab itu ketinggian awal dan akhir gerakan ini tidak boleh sama jika penerbang membuat perubahan ketinggian.

Tabel Penjurian – F3A


	Kategori
	Jenis Kesalahan
	Jumlah Pengurangan
	Keterangan

	Geometri Gerakan
	Deviasi dari gerakan
	1 untuk setiap 15( deviasi
	Deviasi pada gerakan yg. Mengandung gasis (Lines) harus lebih diperhatikan daripada deviasi pada roll / yaw

	Garis/Lines
	Tidak ada garis/jeda antara 2 gerakan/manuver
	2
	

	
	Tidak ada hubungan yang jelas pada sebuah gerakan
	( 1
	Tergantung besarnya kesalahan

	
	Panjang garis sebelum dan sesudah gerakan tidak sama
	1-3
	Tergantung besarnya kesalahan

	Loops
	Radius gerakan tidak sama
	1-3
	

	
	Loop tidak terlihat sebagai suatu kesatuan yang tidak terputus
	1
	

	
	Loop tidak berada dalam satu satu bidang vertical (tertarik kesisi dalam/luar)
	1-2
	

	Rolls
	Kecepatan berputar tidak konstan
	1-2
	Untuk segala hovering manuver, model harus berhenti disetiap titik stop selama min. 2 detik.

	
	Tidak terlihat awal/akhir gerakan
	1 untuk setiap kesalahan
	

	
	Point roll dilakukan tidak dengan waktu jeda yang sama/misstiming
	1 untuk setiap kesalahan
	

	
	Point roll : 1 point atau lebih terlewatkan/kelebihan
	( 5
	Pelanggaran yang sangat serius

	Stall Turns
	Radius putar melebihi ½ panjang sayap
	1 per ½ panjang sayap
	

	
	Model bergerak seperti pendulum setelah Stall Turns
	1 untuk setiap gerakan pendulum
	

	Snap Rolls
	Model tidak Snap, tetapi berputar seperti barrel roll
	Nilai = O
	Pelanggaran yang sangat serius

	
	Pengurangan lain sama seperti Roll
	
	

	Spins
	Model tidak stall atau dipaksa stall (snap)
	Nilai = O
	Pelanggaran yang sangat serius

	
	Model berhenti pada posisi yang terlewatkan/kurang
	1 untuk setiap 15( deviasi
	

	Kombinasi Loop & Roll 
	Immelman Turn : Half roll tidak dilakukan setelah half loop
	2
	

	
	Half Cuban : Roll tidak dilakukan ditengah radius gerakan
	1-2
	

	
	Humpty-Bumps : Loop harus dilakukan untuk gerakan berbalik dengan radius yang cukup. Gerakan terjatuh (falling forward) tidak diizinkan
	( 5
	Pelanggaran yang sangat serius

	Posisi gerakan
	Gerakan tidak dilakukan ditengan area aerobatic
	1-4
	

	
	Gerakan dilakukan sebahagian diluar area aerobatik
	1-10
	Tergantung persentase gerakan diluar daerah aerobatik

	
	Model terbang sangat jauh sehingga susah untuk dinilai
	( 5
	Tergantung dari besar/kecilnya model, gerakan biasanya dilakukan antara 140-175 dari gasris pilot


Catatan :

1. Semua gerakan harus dikoreksi thd. Angin sedemikian rupa sehingga bentuk gerakan yang diminta terbentuk pada jalur terbang (Flight Path), koreksi arah pesawat (attitude) tidak mengurangi nilai.

(disarikan dari “Judges’ Guide”, Technical ruled for R/C Helikopter model F3C – ANNEX 5E)

1. 
Maksud dan tujuan : Maksud dan tujuan buku pedoman ini adalah untuk memberikan keterangan mengenai cara-cara penjurian yang benar dan petunjuk untuk menghasilkan standar penjurian yang sama bagi para juri. Petunjuk ini disarikan dari peraturan F3C-“Technical rules for radio controlled Helichopter models class F3C – Judges’ Guide” sebagai acuan internasional untuk pedoman perwasitan F3C.

2. 
Prinsip dasar :  Prinsip dasar penjurian untuk F3C model ini didasari oleh bagaimana helikopter model tsb. melakukan manuver sempurna seperti yang dimaksud dalam lampiran gerakan/manuver. 

Secara umum, prinsip dasar untuk menilai tingkat kesempurnaan dari gerakan  adalah :

5. Presisi dari gerakan (Precision of the manoeuvre)
6. Kehalusan dan keindahan dari gerakan tersebut (Smoothness and gracefulness of the manoeuvre)
7. Posisi dari gerakan (Positioning or display of the manoeuvre)
8. Besar dari gerakan tersebut relatif terhadap area manuver dan manuver lainnya. (Size of the manoeuvre relative to the manoeuvring area and other manoeuvres in the flight)
5. Penjurian yang konsisten  dan akurat

Hal yang terpenting untuk mendapatkan penjurian yang konsisten adalah setiap juri harus menetapkan standarnya dan secara konsisten menerapkannya selama pertandingan berlangsung. Oleh sebab itu sangat disarankan sebelum diadakan pertandingan, panitia perlombaan, melaksanakan konferensi untuk mendiskusikan masalah penjurian ini sehingga tercipta standar penjurian yang sama diantara juri. Disarankan juga untuk mengadakan simulasi pertandingan dengan tes penerbangan dimana semua juri melakukan penjurian. Setelah penerbangan berlangsung, dilaksanakan diskusi dan disepakati mengenai kesalahan yang dibuat oleh penerbangan tsb. sehingga pada saat pertandingan setiap juri telah mempunyai standar yang sama tidak berubah oleh segala kondisi.

Seperti yang diterangkan diatas, penjurian yang konsisten adalah penting, tetapi keakurasian penjurian sangat penting sekali. Menjadi juri yang konsisten (baik memberikan nilai rendah atau tinggi) tidak akan berarti jika angka yang diberikan tidak merefleksikan nilai gerakan yang diperagakan sesuai dengan kriteria yang berlaku.

6. Kriteria untuk menilai gerakan/manuver

Setiap gerakan mempunyai rincian diskripsi bagaimana sebuah gerakan seharusnya dilaksanakan (manoeuvre description) dengan kemungkinan pengurangan-pengurangan nilainya (terlampir). 

Harus diperhatikan bahwa pada hakekatnya, setiap gerakan akan dikurangi nilainya berdasarkan  hal-hal berikut ini :

6. Tipe kesalahan yang dibuat .

7. Besar kesalahannya.

8. Jumlah kesalahan yang dibuat .

9. Posisi gerakan tersebut pada waktu melaksanakan gerakan.

10. Besar dari gerakan  tersebut relatif dengan gerakan lainnya dalam sebuah manuver.

Nilai sempurna atau tinggi hanya diberikan jika tidak ada kesalahan yang diketemukan dan gerakan tersebut dilaksanakan diposisi yang benar. Jika anda ragu berikanlah nilai yang lebih rendah.

4.1
Arah helikopter (Attitude) dan Jalur terbang (Flight Path)

Jalur terbang (Flight path) adalah trayektori terbang dari titik gaya berat (centre of gravity) helikopter model. Arah helikopter (Attitude) adalah arah dari badan helikopter (fuselage center line) terhadap garis terbangnya.

Segala penjurian dinilai berdasarkan garis terbangnya (ingat bukan arah helikopternya/attitude), kecuali jika ada keterangan lain yang merubahnya.

4.2. 
Kriteria penjurian untuk setiap komponen gerakan
Sebagai pedoman, kriteria berikut dipakai untuk mengurangi nilai dari deviasi yang dilakukan terhadap bentuk geometri gerakan. Secara umum gerakan dibagi atas beberapa komponen yaitu : Takeoffs, Mendarat (landings), Stop (stops),   Garis (lines), berputar (rotations), gerakan melingkar (Loops), gerakan mengguling (rolls), Stall turns.
4.2.1. Takeoffs : 

Takeoffs harus dimulai dari tengah bundaran helipad berdiameter 1,2 m untuk mendapatkan nilai maksimum. Takeoffs harus smooth dan naik secara vertikal ketinggian level mata. Takeoffs dari pinggir helipad akan dikenakan pengurangan 1 angka. Jika pada waktu take-off  model bergerak kedepan-kebelakang sebanyak setengah fuselage akan dikenakan pengurangan angka ½.

4.2.2. Mendarat (Landing) : 

Mendarat harus ditengah bundaran helipad berdiameter 1,2 m untuk mendapatkan nilai maksimum. Jika satu skid berada diluar lingkaran maka 1 angka akan dikurangi. Jika mendarat diluar lingkaran, maka 2 angka akan dikurangi. Jika sebelum mendarat model bergerak kedepan-kebelakang maka ½ angka akan dikurangi. Mendarat harus smooth dan helikopter tidak boleh di-reposisikan kembali setelah heli mendarat. Jika model di-reposisikan maka gerakan berikutnya dinilai 0.

4.2.3. Stop

Untuk gerakan hovering, model harus berhenti selama 2 detik atau lebih disetiap titik stop. Semua stop harus mempunyai lama stop yang sama. Jika stop kurang dari 2 detik, maka ½ angka akan dikurangi. Jika stop lebih dari 2 detik, tidak ada pemotongan angka sepanjang model tidak bergerak.

4.2.4. Garis

Untuk gerakan hovering secara umum panjang garis didefinisikan sebagai 10m persegi. Untuk gerakan aerobatik, gerakan harus dimulai dan diakhiri oleh garis horizontal sepanjang minimum 10m. Panjang garis mendaki/vertikal dikarenakan kemampuan model tidak menjadi kriteria penjurian. Panjang garis sebelum dan sesudah gerakan harus sama. 1 poin akan dikurangi untuk panjang garis yang tidak sama. Jika tidak terlihat adanya garis sebelum/sesudah gerakan, maka 2 angka pengurangan akan diberikan.

4.2.5. Berputar (Rotation)
Selama berputar, jika model terlihat bergerak vertikal atau lateral maka 1 angka akan dikurangi. Jika pergerakan tsb. cukup signifikan (lebih dari 25 cm), maka 2 angka atau lebih akan dikurangi. Hal ini berlaku untuk gerakan melingkar sambil naik secara vertikal.

4.2.6 Gerakan Melingkar (Loops) : 

Definisi gerakan  loop adalah sebuah gerakan melingkar pada bidang vertikal yang mempunyai radius yang konstan. Gerakan ini dimulai dan diakhiri dengan garis(line) yang jelas, untuk gerakan melingkar penuh, garis tersebut merupakan garis horizontal. Setiap loop harus terlihat sebagai kesatuan yang tidak terputus. Setiap segmen/bagian yang terlihat tidak menyatu dengan gerakan tersebut harus dikurangi angka 1. Jika loop tersebut tidak berada dalam satu bidang vertikal, contohnya tertarik kesisi luar, pengurangan 1 angka akan dilakukan pada kesalahan kecil, dan beberapa poin dapat dikurangi untuk kesalahan yang lebih besar.

4.2.7. Gerakan berputar (rolls)
Gerakan berputar (roll) harus mempunyai kecepatan beputar (the rate of the roll) yang konstan. Variasi kecil akan dikenakan pengurangan angka 1, dan kesalahan lebih besar akan dikenakan pengurangan yang lebih besar. Gerakan berputar (roll)  harus terlihat jelas(crisp) dan mempunyai awal dan akhir yang jelas terlihat. Jika awal dan akhir gerakan berputar tsb. tidak terlihat jelas, 1 angka akan dikurangi untuk setiap kesalahan.

4.2.8. Stall turns
Secara umum gerakan ini berhubungan erat dengan garis (lines), garis yang dibuat harus tepat vertikal (pada saat naik dan turun) dan tetap berada pada bidang terbang yang horizontal. Model harus berada pada kondisi stop sebelum dilakukan stall-turn dengan baling-baling ekor dengan titik pusat shaft helikopter, jika adanya pergerakan horizontal maka 1 angka dikurangi. Jika setelah berputar, model bergerak seperti pendulum maka akan dikurangi 1 poin. Gerakan masuk dan keluar terdiri dari partial loop dengan radius yang sama. Jika ada roll maka harus berada ditengah garis vertikal. Garis haris terlihat dengan minimum 1 panjang helikopter.

4.3.
Koreksi terhadap angin

Semua gerakan harus dikoreksi terhadap angin sedemikian rupa sehingga bentuk gerakan seperti yang disyaratkan terbentuk pada jalur terbang(flight path) yang telah ditentukan (ingat bukan terbentuk pada arah helikopter/attitude !!!!)

4.4.
Posisi gerakan (positioning)

Untuk menghindari pengurangan angka, gerakan harus berada pada area aerobatik. , 60 derajat vertikal dan 120 derajat horizontal. Gerakan yang tidak dilakukan ditengah akan dikenakan pengurangan sesuai dengan kesalahannya sebesar 1 sampai 4 poin.

Titik tengah gerakan pada waktu melaksanakan rangkaian gerakan harus berada ditengah (90 derajat dari garis juri). Jika titik tengah gerakan tidak berada ditengah pengurangan angka sebesar 1 sampai 4 dapat dilakukan tergantung besarnya kesalahan.

Jika keseluruhan gerakan*) (termasuk pada saat mulai dan selesai) berada diluar daerah aerobatik, maka akan dinilai 0. Untuk gerakan yang sebahagian manuvernya diluar daerah aerobatik, maka akan dikurangi nilainya secara proporsi sesuai dengan kesalahannya. Contoh: gerakan yang dilakukan melewati garis batas 60 derajat akan dikurangi 1 poin  jika hanya sebagian kecil yang keluar, pengurangan akan ditambah (contoh 2-3) jika lebih banyak bagian gerakan yang melewati area aerobatik.


Catatan *) Ingat….. bahwa untuk helikopter gerakan balik tidak merupakan bagian penilaian, jadi tidak ada masalah jika diluar area manuver. Yang harus diperhatikan adalah gerakan aerobatiknya…!!!!!!

Model yang diterbangkan jauh sehingga menyebabkan juri tidak bisa menilai secara benar akan dikurangi nilainya secara banyak. Kriteria utama adalah ketampakan (visibility). Gerakan yang dilakukan melebihi 100m didepan juri sehingga sangat susah untuk dilihat harus dikurangi nilainya.

Tabel Penjurian – F3C


	Kategori
	Jenis Kesalahan
	Jumlah Pengurangan
	Keterangan

	Geometri Gerakan
	Deviasi dari gerakan
	1 untuk setiap 15( deviasi
	

	Takeoff
	Takeoff tidak dari tengah lingkaran
	1
	

	
	Model bergerak kebelakang/kedepan lebih dari setengah panjang pesawat
	½ pergerakan
	

	Mendarat/Landing
	Satu skid model mengenai garis lingkaran helipad
	1
	

	
	Model bergerak kedepan/kebelakang lebih dari setengah panjang pesawat sebelum mendarat
	½ pergerakan
	

	
	Model direposisikan setelah mendarat 
	Nilai = O untuk gerakan berikut
	Pelanggaran yang sangat serius

	STOP
	Model tidak STOP kurang dari 2 detik
	½ 
	Untuk segala hovering manuver, model harus berhenti disetiap titik stop selama min. 2 detik.

	Garis/Lines
	Panjang garis sesudah dan sebelum gerakan tidak sama
	1
	

	
	Tidak terlihat garis sebelum dan sesudah gerakan
	2
	

	Rotation/Berputar
	Model terlihat bergerak lateral/vertical
	1
	

	
	Model terlihat bergerak lateral/vertical lebih dari 25 cm
	2
	Berlaku untuk gerakan berputar sembari naik secara vertikal

	Loops
	Radius gerakan tidak sama
	1-3
	

	
	Loop tidak terlihat sebagai suatu kesatuan yang tidak terputus
	1
	

	
	Loop tidak berada dalam satu satu bidang vertical (tertarik kesisi dalam/luar)
	1-2
	

	Rolls
	Kecepatan berputar tidak konstan
	1-2
	Tergantung besarnya kesalahan

	
	Tidak terlihat awal/akhir gerakan
	1 untuk setiap kesalahan
	

	Stall Turns
	Model tidak dalam posisi berhenti pada saat stall turns
	1
	

	
	Adanya pergerakan horizontal pada waktu stall turns
	1
	Titik pusat stall turn adalah baling-baling ekor,

	
	Model bergerak seperti pendulum setelah Stall Turns
	1 untuk setiap gerakan pendulum
	

	Posisi gerakan
	Gerakan tidak dilakukan ditengan area aerobatic
	1-4
	

	
	Gerakan dilakukan sebahagian diluar area aerobatik
	1-10
	Tergantung persentase gerakan diluar daerah aerobatik

	
	Model terbang sangat jauh sehingga susah untuk dinilai
	( 5
	Tergantung dari besar/kecilnya model, gerakan biasanya dilakukan antara 75-100m didepan juri


Catatan :

1. Semua gerakan harus dikoreksi thd. Angin sedemikian rupa sehingga bentuk gerakan yang diminta terbentuk pada jalur terbang (Flight Path), koreksi arah pesawat (aittitude) tidak mengurangi nilai.

2. Untuk helicopter, gerakan balik tidak merupakan bagian dari penilaian dan dapat dilakukan diluar area manuver mengacu kepada ketentuan keselamatan penerbangan digariskan dalam flight area.
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1. Starting

2. Takeoff

3. Reverse Wingovers

4. 3 Consetutive Inside Loops

5. Inverted Flight

6. Consecutive Outside Loops

7. Inside Square Loops

8. Outside Square Loops

9. Inside Triangular Loops

10. Horizontal Eights

11. Horizontal Square Eights

12. Vertical Eights

13. Hour Glass

14. Overhead Eights

15. Four Leaf Clover Flat Projection
16. Landing, Approach & Touchdown
1. Takeoff.

A correct takeoff consists of the model rolling smoothly along the ground for a distance of not less  than 4.5 meters (14.8 feet), but not greater than one quarter of a lap. The model then rises smoothly into the air with a gradual climb and a smooth leveloff to normal flight level over the point at which the model commenced its ground roll. The model continues on for two (2) smooth laps of normal level flight to point of original leveloff. 
Maximum 40 points. Minimum 10 points. 

Errors:
The model bounces or becomes airborne too soon, or too late. 
Takeoff, climb or leveloff is not gradual and is smooth. 
Leveloff occurs too soon, or too late. 
Leveloff and normal flight level are not within a height of 1.2-1.8 meters (3.9-5.9 feet).

2. Reverse Wingovers(One Required).

Correct reverse wingovers are judged when the model starts from normal flight level, makes a vertical climb and dive, passing directly over the flier‘s head, cutting the ground circle in half, and recovers in an inverted position at normal flight level. The model continues for half a lap inverted, to the starting point, then makes a vertical climb and dive over the center of the circle from inverted flight, recovers at normal flight level. All turns to and from normal level flights shall be of approximately 1.5 meters (4.9 feet) radius.

Maximum 40 points. Minimum 10 points.

Errors: 
First half: The model starts at other than normal flight level, wobbles when going into climb or turn exceeds 2.1 meters (6.9 feet) radius. 
The model does not cross directly over the flier’s head. 
The model does not cross the circle in a straight line. 
The model wobbles or recovers at other than normal flight level in an inverted position or turn exceeds 2.1 meters (6.9 feet) radius. 
The model does not cut the circle in the same position and direction in the second part of the maneuver. Second half: Scored same as first half, reversing the entry and recovery positions.


3. Consecutive Inside Loops (Three (3)Required). 
Correct loops are judged when the model starts from normal flight level and  makes a series of three (3) smooth, round loops, all in the same place with the bottoms of the loops at normal flight level and the tops of the loops with the line(s) at 45 degrees elevation. The model then continues for another half loop, recovering inverted and descending to normal flight level, flying two (2) laps before being judged for inverted flight.

Maximum 40 points. Minimum 10 points.

Errors: Loops are rough and irregular (i.e., eggshaped, hexagonal, etc.). 

Bottoms of loops are not at 1.2-1.8 meters (3.9-5.9 feet) height. 

Tops of loops vary more than 0.6 meter (2 feet), plus or minus, of the 45 degrees elevation point. 

Second and third loops vary more than 0.6 meter (2 feet) from the path of the first loop.
4. Inverted Flight (Two (2) Laps). 

Correct inverted flight is judged when the model makes two (2) smooth, stable laps at normal flight level.

Maximum 40 points. Minimum 10 points.

Errors: Height is not 1.2-1.8 meters (3.9-5.9 feet). Height varies more than 0.6 meter (2 feet)

5. Consecutive Outside Loops (Three (3)required). 
Correct loops are judged when the model starts from inverted position at normal flight level and makes a series of three (3) smooth, round loops, all in the same place, with the bottoms of the loops at normal flight level and the tops of the loops with the line(s) at 45 degrees elevation. The model then continues for another half loop, recovering at normal flight level.

Maximum 40 points. Minimum 10 points.

Errors: 
Loops are rough and irregular (i.e., eggshaped, hexagonal, etc.) 
Bottoms are not at 1.2-1.8 meter (3.9-5.9 feet) height. 
Tops of loops vary more than 0.6 meter (2 feet), plus or minus, of the 45 degrees elevation point. 
Second and third loops vary more than 0.6 meter (2 feet) from the path of the first loop.
6. Consecutive Inside Square Loops (Two (2) required).

Consecutive inside square loops are judged correct when the model starts from normal flight level and flies a square course consisting of two (2) loops, each with four (4) inside turns of approximately 1.5 meters (4.9 feet) radius and straight sized segments with bottom segments at normal flight level and top segments as inverted level flight at 45 degrees elevation. The two (2) bottom corners are equal and so are the two (2) top

corners. The maneuver begins and ends with the model in level flight at the point of start of the first turn. 

Maximum 40 points. Minimum 10 points.

Errors: 
Model wobbles on turns. 
Lower height is not between 1.2-1.8 meters (3.9-5.9 feet). 
Upper height is not within 0.6 meter (2 feet) of the 45 degrees elevation point. 
Turns are not precise and exceed 2.1 meters (6.9 feet) radius. 
Side of loops are not equal. Second loop is not in the same flight path as the first loop.

7. Consecutive Outside Square Loops (Two (2) required).

Consecutive outside square loops are judged correct when the model starts from level flight at 45 degrees elevation and flies a square course (starting with a vertical dive) consisting of two (2) loops, each with four (4) outside turns of approximately 1.5 meters (4.9 feet) radius and straight equal sized segments with bottom segments inverted at normal flight level and top segments as level flight at 45 degrees elevation. The two (2) bottom corners are equal and so are the two (2) top corners. The maneuver begins and ends with the model in level flight at the point of start of the first turn. The model recovers into normal level flight.

Maximum 40 points. Minimum 10 points. 

Errors: 
Model wobbles on turns. 

Lower height is not within 1.2-1.8 meters (3.9-5.9 feet). 

Upper height is not within 0.6 meter (2 feet) of the 45 degrees elevation point. 

Turns are not precise and exceed 2.1 meters (6.9 feet) radius.

Sides of loops are not equal. Second loop is not in the same flight path as the first loop.

8. Consecutive Inside Triangular Loops.(Two (2) required). 

Correct triangular loops are judged when the model starts from normal level flight and flies a triangular  course, starting at the base turn. The three (3) sides of equal length and the three (3) corner angles of equal size. The top corner must be placed at 45 degree elevation. The second triangular loop must be flown in the same flight path as the first one. All corners must be smooth, precise and of approximately 1.5 meters (4.9 feet) radius.

Maximum 40 points. Minimum 10 points.

Errors: 
Model starts at a height other than between 1.2-1.8 meters (3.9-5.9 feet). 
Turns are rough and wobbly or exceed 2.1 meters (6.9 feet) radius. 

Peak of second turns is not within 0.6 meter (2 feet) of the 45 degrees elevation point. 
Sides are wobbly and not equal in length. 

Second loop is not in the same flight path of the first loop
9. Horizontal Eights (Two (2) required). 

Horizontal eights are to be entered and completed at the intersection point of the circles and exit at the same point. The inside loop must be flown first. Correcteights are judged when the model makes two (2) eights,  each consisting of two (2) round circles or loops of the same size, tangent to each other, and in a horizontal line. The model must enter the eight from normal flights level and be vertical at the intersection point of tangency of the circles. The eights must be symmetrical. At the top of each circle the model must be at the 45 degrees elevation point; the bottoms of circles must be at normal flight level. 

Maximum 40 points.  Minimum 10 points. 

Errors: 
Model is not vertical at entry. Model at top of circles is not within 0.6 meter (2 feet) of 45 degrees elevation point. 

Bottoms of circles are not within 1.2-1.8 meters (3.9-5.9 feet) height. 

Loops are not round and equal in size. 
Point of intersection varies. 
Second eight is not in the same position as the first.

10. Square Horizontal Eights (Two (2) required). 

The eight is to be entered in the direction of the climbing sides of the loops, and after completion of two (2) eights the exit is made in the same direction. The inside loop must be flown first. Correct eights are judged when the model starts a vertical climb and makes a modified inside square loop followed by a modified outside square loop ending with a vertical climb at the same point. The loops are modified so their climbing sides are vertical, and the loops are tangent to each other along these sides, and the turns starting and ending the climbs are 90 degrees. The top sides are slightly shorter than the remaining sides which are of equal length. The maneuver is repeated to form two (2) eights. Tops of loops must be at 45 degrees elevation, bottom of loops must be at normal flight level, and all turns must be smooth, precise, and of approximately 1.5 meters (4.9 feet) radius. 

Maximum 40 points. Minimum 10 points. 

Errors: 
Corners exceed 2.1 meters (6.9 feet) radius. 

Sides are not straight. 

Vertical sides and bottom sides are not equal in length. 

Loops are not equal in size. 

Top and bottom sides are not horizontal. 

Turns starting and ending the climbs are not 90 degrees. 

Tops of loops are not within 0.6 meter (2 feet) of 45 degrees elevation. 

Bottom of loops are not within 1.2-1.8 meters (3.9-5.9 feet) in height. 

The position of the climbing side varies. 

Second eight is not in the same position as the first one.

11. Vertical Eights (Two (2) required). 

Vertical eights are to be started at the point of 45 degrees elevation and finished at the same point in inverted flight. The inside loop must be flown first. Correct eights are judged when the model makes two

(2) eights, each consisting of two (2) round circles or loops of the same size, tangent to each other, and in a

vertical line. The model must be horizontal at the intersection point of tangency of the circles. The

eights must be symmetrical, the top of the eights at a point 90 degrees over the flier‘s head, and the bottom

of the eights at normal flight level. 

Maximum 40 points. Minimum 10 points.

Errors: 
Model is not horizontal at entry. Entry is not within 0.6 meter (2 feet) of the 45 degrees elevation point.

Tops of eights are not within 0.6 meters (2 feet) of the 90 degree point. Bottoms of eights are not at a height

between 1.2-1.8 meters (3.9-5.9 feet). 

Loops are not round and equal in size. 
Point of intersection varies.

Second eight is not in the same position as the first.
12. Hourglass Figure (One (1) required). 

The correct hourglass figure is judged when the model starts from normal flight level and flies an hourglass  course starting with an abrupt turn followed by an inverted climb, turns into a wingover path across the circle center for a distance equal to half the total climb, turns into an inverted dive, and recovers at normal flight level. The flight paths of the climb and the dive cross at 45 degrees elevation. The four rounded

corners of the figure shall have a radius of approximately 1.5 meters (4.9 feet) and the flight path  forms two  (2) equilateral triangles of equal size, turned peak to peak, and one (1) in vertical line above the other.

Maximum 40 points. Minimum 10 points. 

Errors: 
Maneuver starts at other than the normal flight level of 1.2-1.8 meters (3.9-5.9 feet). 

Turns are rough and wobbly or exceed 2.1 meters (6.9 feet) radius. 

Top of figure is not within 0.6 meter (2 feet) of the 90 degrees position over the pilot‘s head. 

Triangle segments are not of equal length. 

The maneuver is not symmetrical around the vertical line through the crossing point at 45 degrees elevation. Recovery is not at normal flight level of 1.2-1.8 meters (3.9-5.9 feet).
13. Overhead Figure Eights (Two (2) required). 

Overhead eights are to be entered and completed at the intersection point of the circles, directly over the flier‘s head, and exit from the same point. The inside loop must be flown first. Correct overhead eights are judged when the model makes two (2) eights, each consisting of two (2) round circles of the same size, with the intersection or point of tangency directly over the flier’s head. The model must enter the eights with a vertical climb through the center of the circle, and must always point in this direction at the center of the eights. The eights must be symmetrical and the model at the lowest point of each circle must be at a point of 45 degrees elevation. 


Maximum 40 points. Minimum 10 points. 

Errors: 
Model is not vertically overhead at entry. 

Low point of circles is not within 0.6 meter (2 feet) of the 45 degrees elevation point. 

Loops are not round and equal in size. 

Point of intersection varies. 

Second eight is not in the same position as the first.
14. Four Leaf Clover(One (1) required). 

The maneuver is entered from level flight at approximately 42 degrees elevation, and consists of one (1) full inside loop, level flight, three-fourths (3/4) of an outside loop, vertical climb, three-fourths (3/4) of an outside loop, level inverted flight, three-fourths (3/4) of an inside loop, and a vertical climb. The right loops are tangent to the left loops along a vertical plane of symmetry through the center of the clover leaf, and the 
bottom loops are tangent to the top loops. The loops are of equal size and they are connected by horizontal and vertical flight paths. The bottom points of the maneuver shall be at 1.5 meters (4.9 feet) height, and the top shall be tangent to the vertical plane through the circle center. When the last loop is performed, the maneuver is made complete by a vertical climb through the center of the four leaf clover. 

Maximum 40 points. Minimum 10 points. 

Errors:

Entry is not within 0.6 meter (2 feet) of 42 degrees elevation point.

Loops are rough or not of equal size. 

Paths connecting loops are not properly horizontal or vertical according to the maneuver sketch. 

Bottoms of lower loops are not at a height between 1.2-1.8 meters (3.9-5.9 feet). 

Tops of upper loops are not within 1.2 meters (3.9 feet) of the vertical plane through the circle center. 

Loops are not properly tangential to form a square pattern.

Model recovers before it has flown vertically through the clover pattern.
15. Landing. 

A correct landing is judged when the model descends smoothly to land with no bounce or unusual roughness, and without any part of the model other than the landing gear having touched the ground. Main wheel(s) or three-point landings are permissible. The duration of the flight ends when the model rolls to a stop. 

Maximum 40 points. Minimum 0 points.

Note: Illustrations are for anticlockwise flight and are reversed for clockwise flying. 

Errors:
An error is committed whenever the model bounces or when any part of the model other than the landing gear touches the ground. A crash, or a flip over, a belly or upside down landing receives no marks. An error occurs each time the model deviates from a smooth descent. Any unusual circumstances, outside the pilot‘s control, which may have caused one of the above mentioned errors will be taken into consideration by the judges. Note: It is permissible to extend (by whipping) the descent, to achieve the minimum two (2) laps between maneuvers, to maintain eligibility for pattern points.
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	Take-off sequence (not judged, not scored)

1. Rev. Split S & Split S Combo, 2/4-pt. roll first, full roll second, inv. exit

2. Half reverse cuban 8, two ½ rolls in opposite direction

3. Three horizontal rolls in opposite direction

4. Stall turn, 2/4-pt. roll up, ½ roll down 

5. Top hat, 4/8-pt. roll over top, inverted exit

6. Half outside loop

7. Triangle loop, with ½ rolls in each leg, inverted exit 

8. Figure 9, two ½ rolls in opposite direction on downline

9. Stall turn, ¾ roll up, 1¼ snap roll down

10.Pull-push-push humpty bump, ½ rolls up and down, inverted exit

11.Reverse 4-pt. roll (2/4-pt in one direction, 2/4-pt opposite), inverted exit

12. Half square loop, full roll up

13.Two outside loops from top, with fully-integrated roll on top

14. Two turn spin, inverted exit

15. Cuban 8, 4/8-pt. roll and full roll in 45 degree downlines

16. Half square loop on corner, ½ rolls 45 degree uplines, inverted exit. 

17. 45 degrees down, with snap roll, ½ roll on exit

Landing (not judged, not scored) 

Total
	4

3

4

3

4

1

4

3

5

3

4

2

5

3

4

3

5

60


Schedule P09 Description

P-09.01 Reverse Split S and Split S Combo, 2/4-pt roll first, full roll second, inverted exit: From upright, perform 2 points of a 4-pt roll, and push immediately to a half outside loop. Perform a full roll, followed immediately by a half outside loop, to exit inverted.

Judging notes:

· The outside half loops must follow immediately after the 2/4-pt roll and roll.

· The length of the upper horizontal line (including roll) is equal to the diameter of the half loops.The geometric shape is that of a Double Immelmann.

P-09.02 Half reverse Cuban eight, two ½ rolls in opposite direction: From inverted, push to a 45 inverted upline, and perform two half rolls in opposite direction. Pull through 5/8 of an inside loop,  to exit upright.

Judging notes:

· The two opposite half rolls are treated as a reverse 2-pt roll; the pause between the two half rolls is equal in duration/length to the half rolls.

P-09.03 Three horizontal rolls in opposite direction: From upright, perform three rolls on a horizontal line, each in opposite direction, to exit upright.

Judging notes:

· Pauses between rolls are very brief, and equal in duration.

P-09.04 Stall turn, 2/4-pt. roll up, ½ roll down: From upright, pull to a vertical upline, perform 2 points of a 4-pt. roll, followed by a stall turn. On the vertical downline, perform a half roll, and pull to exit upright.

P-09.05 Top hat, 4/8-pt. roll over top, inverted exit: From upright, pull to a vertical upline. Push to horizontal, and perform 4 points of an 8-pt. roll. Pull to a vertical downline, and push to exit

inverted.

Judging notes:

· The geometric shape of the top hat is square.

P-09.06 Half outside loop: From inverted, push to perform a half outside loop to exit upright.

P-09.07 Triangle loop, with ½ rolls in each leg, inverted exit: From upright, push to a 45 degree downline and perform a half roll. Pull through 135 degrees to horizontal, and perform a half roll. Push through 135 degrees, and perform a half roll. Pull through 45 degrees to exit inverted.

P-09.08 Figure 9, two ½ rolls opposite on downline: From inverted, push to perform ¾ of an outside loop. On the vertical downline, perform two half rolls in opposite direction, then pull to exit upright.

Judging notes:

· The two opposite half rolls are treated as a reverse 2-pt roll; the pause between the two half rolls is equal in duration/length to the half rolls.

P-09.09 Stall turn, ¾ roll up, 1¼ snap roll down: From upright, pull to a vertical upline, perform a ¾ roll, followed by a stall turn. On the downline, perform 1¼ snap roll, then pull to exit upright.

P-09.10 Pull-push-push humpty bump, ½ rolls up and down, inverted exit: From upright, pull to a vertical upline, perform a half roll, and push through a half outside loop. On the vertical downline, perform a half roll, and push to exit inverted.

P-09.11 Reverse 4-pt. roll (2/4-pt. roll in one direction, 2/4-pt. roll opposite), inverted exit: From inverted, perform 2 points of a 4-pt. roll in one direction, followed by 2 points of a 4-pt. roll in the opposite direction, to exit inverted.

P-09.12 Half square loop, full roll up: From inverted, push to a vertical upline, perform a full roll, and push to exit upright.

P-09.13 Two outside loops from top, with fully integrated roll on top: From upright, push to perform two consecutive outside loops, to exit upright. Perform a fully integrated roll during the last 45 degrees of the first loop, and the first 45 degrees of the second loop.

Judging notes:

· The roll must be fully integrated on the circular flight path of the loops.

P-09.14 Two turn spin, inverted exit: From upright, perform two consecutive spins, and push to exit inverted.

Judging notes:

· Snap-roll entry, zero points.

· Forced entry, downgrade.

P-09.15 Cuban 8, with 4/8-pt. roll and full roll in 45 degree downlines: From inverted, push through 5/8 of an outside loop to a 45 degree downline, and perform 4 points of an 8-pt. roll. Push through ¾ of an outside loop to a 45 degree downline, perform a full roll, and pull to exit upright.

P-09.16 Half square loop on corner, ½ rolls in 45 degree uplines, inverted exit: From upright, pull to a 45 degree upline, and perform a half roll. Push through 90 degrees to a 45 degree upline, perform a half roll in either direction, and pull to exit inverted.

P-09.17 45 degrees down, with snap roll, ½ roll on exit: From inverted, pull to a 45 degree  downline, and perform a snap roll. Push to inverted, and perform a half roll to exit upright
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Deskripsi gerakan : Mengacu Pada penjelasan gerakan AMA
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[image: image24.png]Al. DIAMOND - UPWIND/UPWIND

The model aircraft lifts off from the helipad and hovers at eye level. The model aircraft backs up and
climbs to stop and hover 2.5 metres above eye level (AEL) over flag 1(2). A 180d pirouette in either
direction is performed centred on flag 1(2). The model aircraft then backs up and climbs another
2.5m to stop and hover over the helipad at a height of 5 metres AEL. A 360d pirouette in either
direction is performed. The model aircraft then descends 2.5 metres and travels backward to arrive
over flag 2(1) to stop and hover. A 180d pirouette in either direction is performed centred over flag
2(1). The model aircraft then descends backwards to the helipad and stops to hover at eye level. The
model aircraft descends and lands on the helipad.

A2. INVERTED TRIANGLE — UPWIND/UPWIND

Model aircraft takes off vertically to eye level and hovers for 2 seconds. Model aircraft then ascends
backwards at 45d, while simultaneously performing a 180d pirouette in either direction to a spot
directly over flag 1(2) and stops. Model then flies horizontally while simultaneously performing a
360d pirouette in either direction to flag 2(1) and stops. Model then descends at 45d while
simultaneously performing a 180d pirouette in either direction. Model hovers above helipad and
descends vertically to a landing.

A3. HOVERING “M” - UPWIND/UPWIND

Model ascends vertically to eye level and stops. Model then flies backward to flag 1(2) and stops.
Model then ascends vertically 5 metres while simultaneously performing a 360d pirouette in either
direction and stops. Model then performs another 360d pirouette in the same direction while
descending at a 45d angle to eye level above the helipad and stops. Model then ascends at a 45d
angle while performing a 360d pirouette in the opposite direction to a point 5 metres above flag 2(1)
and stops. Model then descends to eye level while performing a 360d pirouette in the same direction



[image: image25.png]and stops. Model then flies backward to the helipad and stops. Model descends vertically and lands
on the helipad.

A4. ROLL REVERSAL - DOWNWIND/DOWNWIND

Model aircraft flies straight and level for a minimum of 10m. Model aircraft executes a roll in either
direction followed by a recognizable upright straight segment, followed by a roll in the opposite
direction while maintaining longitudinal axis in the direction of flight. Second roll must be executed
at same roll rate. The upright straight segment must be centred on the centre line. The total duration
of the two rolls must be four (4) seconds minimum.





[image: image26.png]AS5. DOUBLE ROLLING STALL TURN - UPWIND/UPWIND

Model aircraft flies straight and level for a minimum of 10 m, then transitions to a vertical ascent at
90 followed by a half roll in either direction and followed by a vertical ascent of one fuselage length
minimum. At the top, model aircraft executes a 180d pirouette so that the nose points downward.
After diving, the model aircraft makes a half inside loop into another stall turn at the same altitude
and executes a 180d pirouette so that the nose points downward. The model aircraft then makes a
half roll in either direction. The model aircraft then transitions back to same altitude and heading as
at beginning of manouvre.

Points will also be subtracted for the following reasons:
1. Rolls were not performed at same altitude
2. Pirouettes were not performed at same altitude.

A6. COBRA ROLL WITH HALF ROLLS — DOWNWIND/DOWNWIND

Model aircraft flies straight and level for 10m and enters the manoeuvre by pulling up into a 45
climb. After a 5 metres minimum straight segment the model aircraft performs a half roll in either
direction to the inverted position and continues to climb at 45d for 5 metres minimum. At this point
the model aircraft performs a % inside loop and enters a 45d dive inverted and after a 5 metres
minimum straight segment performs another half roll in either direction. Model aircraft continues for
5 metres minimum and then recovers at starting altitude in level flight for 10m to finish manoeuvre.

Points will also be subtracted for the following reasons:
1. Straight segments before and after half rolls were not recognisable.

A7. FLIPPING PULLBACK - UPWIND/UPWIND

Model aircraft flies straight and level for 10m and enters the manoeuvre by pulling up into a vertical
ascent after passing the centre line. After the model comes to a stop the model performs a backward
Y4 inside loop and flies backwards and performs a travelling, centred pushed flip at constant altitude.
This is followed by another backward % inside loop to a vertical nosed down stop. The model then
continues by descending on a path that mirrors the entry path. After the descent, model transitions to
same heading and altitude as at the start of the manoeuvre. Model continues for 10m to finish
manoeuvre.

A8. CUBAN EIGHT - DOWNWIND/DOWNWIND

Model aircraft flies straight and level for a minimum of 10m and executes a 5/8 inside loop. When
the model aircraft is in 45d descent and inverted it executes a %2 roll in either direction to upright and
enters a % inside loop. When the model aircraft is again in 45d descent and inverted it executes a
second Y2 roll in either direction and finishes the first partial loop in upright attitude.

Points will also be subtracted for the following reasons:




[image: image27.png]1. Half rolls were not centred nor superimposed.





[image: image28.png]A9. PUSH OVER WITH 360d PIROUETTE - UPWIND/UPWIND

Model aircraft flies straight and level for 10m minimum and then enters a 90d vertical ascent. When
model aircraft comes to a stop, model aircraft performs a % pushed flip to upright position and stops.
Model aircraft then executes a slow [4 sec minimum] 360 pirouette in either direction and stops.
Model aircraft then performs a % pushed flip to vertical (nose down) position followed by vertical
descent and % inside loop back to the same altitude and heading as at start of the manoeuvre. Flying
straight and level for 10m minimum completes manoeuvre.

Points will also be subtracted for the following reasons:
1. Pirouette was not 360d or 4 seconds duration..

Al0. AUTOROTATION WITH 180d TURN - DOWNWIND/UPWIND

Model aircraft flies at a minimum altitude of 20m. Manoeuvre begins when model aircraft crosses an
imaginary plane that extends vertically upward from a line drawn from the centre judge out through
the helipad. Model aircraft must be in the auto rotation state when it cuts this plane, the engine must
be off at this point and the model aircraft must be descending. The 180d turn must start at this point
and the turning and descending rate must be constant from this point to a point just before
touchdown on the helipad. The flight path of the model aircraft must appear as a semi-circle when
viewed from above, starting at the vertical plane and ending at a line drawn from the centre judge
through the helipad. The model aircrafts flight path must never be parallel to the ground or judges
line.

Scoring criteria :

Landing:

Inside 1 metre circle = Maximum 10 points.
Inside 3 metre circle = Maximum 8 points.
Outside 3 metre circle = Maximum 6 points.
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Gerakan-gerakan berikut ditandai dengan arah mulai dan akhir (U=upwind/Melawan angin ,
D=downwind/Searah angin).

1. Vertical Triangle with 180 Degree Pirouettes
2. Nose In Circle

3. Vertical Rectangle with 360 Degree Pirouettes
4. 540 Degree Stall Turn

5. Slow Roll

6. Immelmann S

7. Stall Turn with 1/2 Roll

8. Autorotation with 180 Degree Turn

Lihat gambar terlampir untuk rincian gerakan.

1. Vertical Triangle with 180 Degree Pirouettes Model is positioned on central helipad parallel to
judges. Model takes off from the central helipad and rises to eye level, pauses, hovers backward to
the edge of the box at a constant altitude, heading, and speed, pauses, rotates 180 degrees in either
direction, pauses, climbs 5m in altitude in a straight fine backwards at a 45 degree angle to the
central helipad, pauses, descends Sm to original altitude in a straight line backwards at a 45 degree
angle to the opposite side of the box, pauses, rotates 180 degrees in the opposite direction, pauses,
hovers backward to the central helipad, pauses, descends vertically to central helipad

2. Nose In Circle Model takes off from the central helipad and rises vertically to eye level, pauses,
hovers backwards in a straight line, at a constant altitude, heading, and speed to edge of box, pauses,
hovers either direction with nose pointing at the central helipad in a 5m radius circle passing over the
center of each side of the box, pauses, hovers forward in a straight line to the central helipad, pauses,
descends vertically to central helipad.

3. Vertical Rectangle with 360 Degree Pirouettes Model takes off from the central helipad and
rises vertically to eye level, pauses, hovers backwards in a straight line at a constant altitude,
heading, and speed, to the edge of the box, pauses, climbs vertically 2m, pauses, rotates 360 degrees
in either direction, pauses, climbs vertically 2m, pauses, hovers forward in a straight line over the
central helipad to the opposite side of the box, pauses, descends vertically 2m, pauses, rotates 360
degrees in the opposite direction, pauses, descends vertically 2m, pauses, hovers backward in a
straight line to the central helipad, pauses, descends vertically to central helipad.

4. 540 Degree Stall Turn Model flies straight and level for 10m then climbs with a smoothly
rounded curve of 90 degrees to a vertical climb. When the vertical climb stops, the model rotates 540
degrees about the yaw axis so that the nose points downward. While diving, the model follows the
same path as the beginning of the maneuver. Entry and exit should be at the same altitude. The





[image: image31.png]beginning and end of the pull ups should be on the midline and the vertical line offset in the
direction of flight.

5. Slow Roll Model flies straight and level for a minimum of IOm, rolls through one (1) complete
360 degree revolution maintaining the nose in the direction of flight, flies straight and level for the
same duration and at the same altitude as the entry. Maneuver is centered with the model inverted at
the midline and the roll portion of the maneuver should have a duration of 3 seconds minimum.

6. Immelmann S Model flies straight and level, executes a 1/2 loop, flies level Sm minimum, rolls
360 degrees from inverted to inverted, flies level Sm minimum, executes a 1/2 loop back to original
altitude and flies straight and level. Maneuver begins and ends with level flight on the midline.

7. Stall Turn with 1/2 Roll Model flies straight and level for 10m, climbs vertically with a smoothly
rounded curve, stops, rotates 180 degrees so the nose is downward, executes 1/2 roll, either
direction, and recovers to straight level flight 10m at original altitude. Note: there should be a
helicopter length of straight flight between the rotation and the 1/2 roll, and between the 1/2 roll and
the recovery. Vertical line should be on the midline.

8. Auto Rotation with 180 Degree Turn Model flies at a minimum altitude of 20m with a speed
that is less than required for stationary flight, the engine must be stopped before the model crosses
the midline and begins a 180 degree turn to land on the central helipad. Maneuver begins at the
midline. If the skids are inside the central helipad, a maximum of 10 points can be earned. If the
skids touch the central helipad, a maximum of 9 points can be earned,. If the skids are outside the
central helipad, a maximum of 8 points can be earned. If the skids are on or outside the box, a
maximum of 5 points can be earned. If the motor is running after the model crosses the centerline, a
score of zero (0) shall be given.
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Gerakan-gerakan berikut ditandai dengan arah mulai dan akhir (U=upwind/Melawan angin .
D=downwind/Searah angin).

Class IT

1. Vertical Triangle (UU)

2. Constant Heading Eight

3. Vertical Rectangle (UU)

4. Spike with 90 and 180 Degree Pirouettes
5. Stall Turn (UD)

6. Cobra Vee

7. Loop (UU)
8. Translational Landing (DD)

Lihat gambar terlampir untuk rincian gerakan.

1. Vertical Triangle Model is positioned tail toward the pilot. Pilot stands on the 2m line in front of
the judges. Model takes off from the central helipad and rises vertically to eye level, pauses, hovers,
either direction, at a constant altitude, heading, and speed, to the edge of the box, pauses, rotates 90
degrees, nose toward the center of the box, climbs 2m in altitude in a straight line diagonally to the
central helipad, pauses, descends 2m back to eye level diagonally in a straight line to the opposite
side of the box, pauses, rotates 90 degrees in the opposite direction, hovers to the central helipad,
pauses, descends vertically to central helipad.

2. Constant Heading Eight Model takes off from the central helipad and rises vertically to eye
level, pauses, begins a forward hovering circle, maintaining a constant altitude, heading, and speed,
in either direction. The circle passes over the two (2) comer flags on one side of the box and back to
the central helipad, continues and makes another circle in the opposite direction to the central
helipad, pauses, descends vertically to the central helipad.

3. Vertical Rectangle Model takes off from the central helipad and rises to eye level, pauses,
hovers, in either direction at a constant altitude, heading, and speed, to the edge of the box, pauses,
climbs vertically 2m, pauses, rotates 90 degrees nose toward the center of the box, pauses, climbs
2m, pauses, hovers forward over the central helipad to the opposite side of the box, pauses, descends
vertically 2m, pauses, rotates 90 degrees in the opposite direction, pauses, descends 2m, pauses,
hovers to the central helipad, pauses, descends vertically to central helipad.

4. Spike with 90 and 180 Degree Pirouettes Model takes off from the central helipad and rises
vertically to eye level, pauses, rotates 90 degrees in either direction, pauses, climbs vertically 2m,
pauses, rotates 180 degrees in the opposite direction, pauses, descends vertically 2m, pauses, rotates
90 degree in the original direction, pauses, descends vertically to central helipad.

5. Stall Turn Model flies straight and level for 10m then climbs vertically with a smoothly rounded
curve of 90 degrees. When the vertical climb stops, the model rotates 180 degrees in yaw so the nose
of the model points straight downward. While diving, the model follows the same path as the
beginning of the maneuver. The start and finish of the pull up, should be on the midline and vertical
line is offset in the direction of flight.





[image: image34.png]6. Cobra Vee Model flies straight and level for 10m, climbs at a smoothly rounded curve of 45
degrees, flies straight a minimum of 10 meters, pushes over 90 degrees to descend at a 45 degree
angle, flies straight a minimum of 10 meters, recovers in a smoothly rounded curve, same as first
part of maneuver, to level flight, flies straight and level for IO meters at original altitude. Maneuver
should be centered on the midline.

7. Loop Model flies straight and level for 10m, performs a loop maintaining the nose in the
direction of flight, flies straight and level for 10m at the same altitude as the start of the
maneuver. Maneuver should be centered on the midline.

8. Translational Landing At an altitude of no less than 10m and on a heading parallel to the flight
line, the helicopter begins a constant rate translational descent to a landing on the central helipad. If
the skids are completely inside the central helipad, a maximum of 10 points can be earned. If the
skids are on the circle of the central helipad, a maximum of 9 points can be earned. If the skids are
inside the box, a maximum of 8 points can be earned. If the skids are on or outside the box, a
maximum of 5 points may be earned.
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1. Tail In Vertical Triangle

2. Constant Heading Circle

3. Tail In Vertical Rectangle

4. Spike with 90 Degree Pirouettes
5. Pass in Review

Lihat gambar terlampir untuk rincian gerakan.

Tail In Vertical Triangle Model is positioned tail toward the pilot. Pilot stands on the outer
helipad.. Model takes off from the central helipad, rises vertically to eye level, pauses, hovers
sideways with a constant altitude, heading, and speed, either direction, to the edge of the box,
pauses, rises 2m in altitude in a straight line diagonally to the central helipad, pauses, descends 2m in
altitude in a straight line diagonally to the opposite side of the box, pauses, hovers sideways back to
the central helipad, pauses, descends vertically and lands on the central helipad.

Constant Heading Circle Model takes off from the central helipad and rises vertically to eye level,
pauses, The helicopter completes a circle to the right or left, maintaining constant altitude, heading,
and speed. The circle passes over the two (2) comer flags opposite the pilot ending over the central

helipad, pauses, descends vertically and lands on the central helipad.

Tail In Vertical Rectangle Model takes off from the central helipad and rises vertically to eye level,
pauses, maintaining a constant altitude, heading, and speed, hovers sideways, either direction, to the
edge of the box, pauses, rises vertically 2m, pauses, hovers sideways over the central helipad to the
opposite side of the box, pauses, descends vertically 2m, pauses, hovers back to central helipad,
pauses, and descends vertically to the central helipad.

Spike with 90 Degree Pirouettes Model takes off from the central helipad and rises vertically to eye
level, pauses, maintaining a constant altitude, model rises vertically 2m, pauses, rotates 45 degrees in
either directions, pauses, rotates back to original position, pauses, and descends vertically to the
central helipad.

Pass in Review Model takes off vertically from the central helipa. and rises to eye level, pauses,
hovers sideways, either direction, maintaining a constant altitude, heading, and speed, to the edge of
the box, pauses, rotates 45 degrees nose into the box, pauses, hovers in a straight line over the central
helipad to the opposite side of the box, pauses, rotates 45 degrees in the opposite direction, pauses,
hovers sideways back to the central helipad, pauses, descends vertically to the central helipad
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PETUNJUK PENJURIAN RC AEROBATIC AEROPLANE








DESKRIPSI MANUVER CONTROL LINE - F2B








PETUNJUK PENJURIAN RC HELICOPTER








DIAGRAM MANUVER CONTROL LINE - F2B








DIAGRAM MANUVER F3A – P 09








DIAGRAM MANUVER RC AEROBATIC AEROPLANE INTERMEDIATE








DIAGRAM MANUVER F3C – SCHEDULE A





DIAGRAM MANUVER RC HELICOPTER CLASS II
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DESKRIPSI MANUVER CONTROL LINE - F2B
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DESKRIPSI MANUVER F3A – P 09
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DESKRIPSI MANUVER F3A – P 09








DESKRIPSI MANUVER RC AEROBATIC AEROPLANE INTERMEDIATE











DIAGRAM MANUVER RC AEROBATIC AEROPLANE SPORTSMAN








DESKRIPSI MANUVER RC AEROBATIC AEROPLANE ADVANCE








DESKRIPSI MANUVER RC AEROBATIC AEROPLANE SPORTSMAN








DIAGRAM MANUVER RC HELICOPTER FAI – F3C SCHEDULE A








DESKRIPSI MANUVER RC HELICOPTER FAI – F3C SCHEDULE A








DESKRIPSI MANUVER RC HELICOPTER FAI – F3C SCHEDULE A








DESKRIPSI MANUVER RC HELICOPTER FAI – F3C SCHEDULE A








DIAGRAM MANUVER RC HELICOPTER CLASS III








DESKRIPSI MANUVER RC HELICOPTER CLASS III








DESKRIPSI MANUVER RC HELICOPTER CLASS III








DESKRIPSI MANUVER RC HELICOPTER CLASS II








DESKRIPSI MANUVER RC HELICOPTER CLASS II








DIAGRAM MANUVER RC HELICOPTER CLASS I








DESKRIPSI MANUVER RC HELICOPTER CLASS I








DESKRIPSI MANUVER CONTROL LINE - F2B
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PETUNJUK PENJURIAN CONTROL LINE F2B








PETUNJUK PENJURIAN RC AEROBATIC AEROPLANE
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DIAGRAM MANUVER CONTROL LINE - F2B
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PETUNJUK PENJURIAN RC AEROBATIC AEROPLANE








PETUNJUK PENJURIAN RC HELICOPTER
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DIAGRAM MANUVER RC AEROBATIC AEROPLANE ADVANCE
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