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0.0 Introduction

The DR-109 is an amateur-built two-seat monoplane, designed by Dan Rihn of California to perform unlimited category contest aerobatics, air shows, recreational aerobatics, and to train pilots for the DR-107.  Like the single-seat DR-107, it has a traditional tube steel fuselage and a wooden cantilever wing.

However, where the DR-107 uses a four-cylinder Lycoming engine, the DR-109 uses a six-cylinder Lycoming engine.  Both are equipped with full inverted fuel and oil systems.

Neither the DR-107 or DR-109 have flaps.  Their wing loading is in excess of the allowable value in TCA Ch 549 and hence both require single-pilot high performance aircraft type ratings to act as PIC in Canada.
CAR Std 421.40(3)(c) addresses the requirements for single-pilot high performance aircraft type ratings.  This course is intended to directly satisfy those requirements so that after successful completion of this course, a TCA form 26-0083 may be sent to TCA, and after successful review, TCA will mail a new label with a DR-109 type rating to the applicant, to be placed in his Aviation Document Booklet.
Note that an applicant for a single-pilot high performance aircraft type rating must have logged a minimum of 200 hours in aeroplanes.
As of this date, C-FFBH is currently the only DR-109 on the Canadian aircraft registry.  While this DR-109 type rating course is generic as possible, some of this material (e.g. weight & balance) is unavoidably specific to that aircraft.  Every amateur-built aircraft is slightly different, and that must be taken into account when operating each individual aircraft.
1.0 Ground Training
As required by CAR 421.40(3)(c)(i):
DR-109 construction, specifications and systems:
1.1 Fuselage

· steel tube – conventional truss
· fabric covered with removable turtledeck
· single large canopy

· dual controls both seats
· seats inclined 30 degrees for increased G tolerance

1.2 Wing
· mid-wing

· cantilever – no external bracing
· wooden internal structure

· symmetrical airfoil

· 24 foot wing span

· 114 sq ft wing area

· no flaps

· spades below ailerons to reduce stick forces in roll
1.3 Landing gear

· one-piece aluminum spring landing gear

· 5.00-5 wheels and cleveland disc brakes with wheel pants
· steerable tailwheel

1.4 Engine

· Lycoming AEIO-540D4A5 “parallel valve” (54 lbs lighter)
· high compression (10:1) pistons

· cold air induction

· free-flow dual exhaust

· 300+ HP

1.5 Prop

· MT 3-blade:   MTV-9-B-C Hub / C203-20D blades
· low polar moment of inertia due to composite blades

· minimal gyroscopic effects (e.g. little pitch/yaw coupling)

· constant speed w/governor

· counterweighted – oil pressure loss, DECREASE RPM

1.6 Fuel system

· 30 gallon internal fuselage tank, ahead of front seat
· wing (aux) tanks not connected

· unlimited inverted time

· mechanical fuel pump on engine

· electrical inline fuel pump - ON for takeoff and landing
· 30 gph fuel flow on takeoff

· 15 gph fuel flow in slow cruise (with leaned mixture)

1.7 Oil system

· Christen 801 inverted oil system

· wet sump

· oil pressure only during positive and negative G – not zero/knife edge

· unlimited inverted time

· air/oil separator – can run full oil capacity without loss
1.8 Electrical system

· 12VDC

· sealed battery (front seat)
· belt-driver alternator 

· combined voltage regulator/overvoltage relay

· B&C lightweight starter

1.9 Smoke system

· tank installed at front of left wing root

· not plumbed, no pump – not functional

1.10 Weight & balance
· see front of Journey Log

· C-FFBH empty weight 1518 lbs & 73.6” C of G
· max gross weight 2300 lbs

· limit forward C of G 76.1”

· limit aft C of G 81.7” (aerobatic category, dual and solo)

· limit aft C of G 82.5” (normal category)

· C of G datum point 52.5” forward of firewall (at spinner)

· fuel at station 65” (max 180 lbs with 30 US gallons)

· front seat at station 90”

· rear seat (solo pilot) at station 125”

· baggage max 20 lbs, behind rear seat at station 158”
· sample W&B loadings – full fuel solo, full fuel dual

Sample loading C-FFBH: solo 200 lb pilot in rear seat, full fuel

	
	Weight (lbs)
	Arm (inches aft datum)
	  Moment (in-lbs)

	Empty
	1518
	73.6
	111,724.8

	Fuel
	180
	65
	11,700

	Front Seat
	0
	90
	0

	Rear Seat
	200
	125
	25,000

	Baggage
	0
	158
	0

	Total
	1898
	78.2
	148,424.8


→ Weight below 2300, C of G at 78.2 within aerobatic limits
Sample loading C-FFBH: 200 lb pax in front seat, 200 lb pilot in rear seat, full fuel

	
	Weight (lbs)
	Arm (inches aft datum)
	  Moment (in-lbs)

	Empty
	1518
	73.6
	111,724.8

	Fuel
	180
	65
	11,700

	Front Seat
	200
	90
	18,000

	Rear Seat
	200
	125
	25,000

	Baggage
	0
	158
	0

	Total
	2098
	79.3
	166,424.8


→ Weight below 2300, C of G at 79.3 within aerobatic limits

· with zero fuel, both of the above have C of G ahead of aft limit


· exercise for student – calculate zero fuel solo & dual

1.11 Operating limits and performance
· no front seat solo.  Rear seat solo only!
· Vs 65 mph
· Airspeed indicator markings:

· 65 to 160 mph – Green arc

· 160 to 240 mph – Yellow arc

· 240 mph – Redline (Vne)
· design G limits: +/- 10G solo, +/- 8.5G dual

· see Dan Rihn V-G diagram

· takeoff ground roll:  600 feet

· takeoff over 50 foot obstacle: 1800 feet

· rate of climb 2,800 FPM

· roll rate: 360 degrees/second

· aerobatic maneuvers approved – none, currently
· snap roll entry maximum entry speed (inside + outside) will be:
· 160 mph (top of green arc on ASI)

2.0 Flight Training
As required by CAR 421.40(3)(c)(ii):

2.1 Preflight

· fuel
· quantity (normally full)
· cap - secure
· quality (drains)

· oil

· max 12 qts

· min 8 qts

· obstructions / control locks

2.2 Start

· master on

· fuel on

· prime as required (cold/hot start) with electric boost pump & mixture
· prop control forward

· magnetos on, engage starter

· engine oil pressure

· slow idle first minute to allow oil to circulate

· lean mixture, 1100-1200 RPM idle
· avionics on

2.3 Taxi

· test brakes

· MUST s-turn for forward visibility due to aircraft cowling and wing

2.4 Runup

· into wind, tailwheel straight, brakes

· engine temperatures + pressures

· 1700 RPM

· engine temperatures + pressures

· magneto check

· prop cycle

· electrical system charging

2.5 Takeoff

-     canopy locked, trim set

· prop and mixtures in, electric boost pump on

· angle on the numbers for visibility down the runway until takeoff
· line up, smoothly full power (2 seconds to WOT)

· stick forward slightly to raise tail (forward visibility, crosswind)

· RIGHT RUDDER for runway alignment

· initial climb 100 mph over obstacles

· enroute climb 120 mph.  Frequent turns to clear forward
2.6 Maneuvering flight
· Level turns

· gentle: 30 degree bank

· normal: 45 degree bank

· steep: 59.9 degree bank

· Climbing and Descending Turns

· Spiral Dive Recovery
· Slipping Turns & Sideslips

· Slow Flight 
· note very high deck angle – no flaps!  Limited forward vis
· Stalls:
· power off, power 1500 RPM  

· Entries: wings level, level turns, climbing and descending turns
· Spins (both directions) power off:

· ¼ turn (incipient wing drop + immediate recover)
· ½ turn

· Full turn

· Recovery:  power off, rudder opposite yaw, neutralize stick

2.7 Approach/Circuit

· pre-landing checks

· fuel quantity

· mixture rich, boost pump on

· prop forward

· no flaps or gear (speeds) to worry about!

· 120 mph on downwind abeam runway threshold

· Reduce power to idle

· Continuous descending “U” turn to slant final

· Identical to any WWII “warbird”
· 100 mph minimum on base

· 90 mph minimum on final (Vs 65 mph x 1.3 = 85 mph)

· Too slow results in high AOA and loss of forward visibility

· Over runway threshold, flare to three-point attitude, power off
· Complete loss of forward and downward visibility due to cowling and mid-wing

· Visibility in landing attitude worse than Pitts

2.8 Landing / Touchdown
· freeze controls in three-point attitude – NO PIO
· with power off, airspeed will decrease and aircraft will touch down

· rollout is as expected with a tailwheel aircraft

· stick all the way back

· stay straight with your feet – minimal brakes until slowed down

2.9 Shutdown

· mixture idle cutoff

· magnetos off

· master off

· fuel off

3.0 Qualifying Flight
As required by CAR 421.40(3)(c)(iii): within 12 months of application, under the supervision of a qualified person IAW CAR 425.21(7)(a): CPL/ATPL with 10 documented hours on type.
After successful completion of ground training (section 1.0) and dual flight training (section 2.0)

Qualifying flight will successfully cover all items listed in section 2.0 

Normally conducted with “qualified person” observing and non-participating in front seat, and candidate in rear seat.

*** NOTHING FURTHER FOLLOWS ***
