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Categories of Aircraft

Airplane
Rotorcraft

Powered-Lift
Glider

Balloon
small Unmanned Aircraft Systems

4



Federal Aviation
Administration

small Unmanned Aircraft Systems
Weighs between 250 grams and 25 Kilograms

(.55 pounds and 55 pounds)
Includes

A Small Unmanned Aircraft
A Control Unit and

A Communications Link
Maximum Authorized Speed = 87 kts (100 mph)

Maximum Authorized Altitude = 400 ft AGL
Flight Range =  Only to PIC’s Line of Sight
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Weight and Mass

At Launch,
What is the Weight of a 90,000 Cubic Foot Hot Air Balloon 

with a Pilot and Two Passengers on Board? 
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Weight and Mass

A Balloon is a Lighter-Than-Air Aircraft
Weight at Take Off Must Be Less Than Zero

And Yet
The Mass is Nearly 4 Ton (7,800 lb)

Envelope, Gondola, Fuel Tanks, Pilot, 2 Passengers and 
instruments = approx. 1,500 lb

90,000 cu ft of Hot Air = approx. 6,300 lb

7



Federal Aviation
Administration

Questions?
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Wait, its Weight

• The maximum landing weight (MLW) is the maximum aircraft
gross weight due to design or operational limitations at which an 
aircraft is permitted to land.

• The maximum takeoff weight (MTOW) or maximum gross 
takeoff weight (MGTOW) or maximum takeoff mass (MTOM) 
of an aircraft is the maximum weight at which the pilot is 
allowed to attempt to take off, due to structural or other limits. 
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Cessna CE-172R
Max TO Weight 2,450 lb; Fuel Capacity = 56 US gal

Empty Weight = 1,691 lb
Wingspan = 36 ft, 1 in; Length = 27 ft, 2 in

Height = 8 ft, 11 in
Cruise Speed = 122 kts

Maximum Endurance = approx. 4.5 Hours or
No Wind Range of 696 nm
Service Ceiling = 13,500 ft
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Gulfstream G550
Max TO Weight 91,000 lb; Fuel Capacity = 6,165 US gal
Max, Landing Weight = 75,300 lb:   Empty Weight = 48,300 lb

Wingspan = 93 ft, 6 in; Length = 96 ft, 5 in
Height = 25 ft, 10 in

Cruise Speed = 0.80 Mach (approx. 459 kts)
Maximum Endurance = approx. 14.7 Hours or

No Wind Range of 6,750 nm
Service Ceiling = 51,000 ft
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Boeing 747-800
Max TO Weight 987,000 lb; Fuel Capacity = 63,034 US gal

Max. Landing Weight = 688,000 lb
Operating Empty Weight = 485,300 lb

Wingspan = 224 ft, 7 in; Length = 250 ft, 2 in
Height = 63 ft, 6 in

Cruise Speed = 0.86 Mach (approx. 493 kts)
Maximum Endurance = approx. 16.2 Hours or

No Wind Range of 8,000 nm
Service Ceiling = 43,100 ft
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Questions?

Presenter
Presentation Notes
Own or operate a part 91 aircraft or know someone that does
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49 CFR 830.2 - Definitions

• Aircraft accident means an occurrence associated with the 
operation of an aircraft which takes place between the time 
any person boards the aircraft with the intention of flight 
and all such persons have disembarked, and in which any 
person suffers death or serious injury, or in which the 
aircraft receives substantial damage.

• For purposes of this part, the definition of “aircraft 
accident” includes “unmanned aircraft accident,” as 
defined herein.
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49 CFR 830.2 - Definitions
Fatal injury means any injury which results in death within 30 

days of the accident.

Serious injury means any injury which: (1) Requires hospitalization 
for more than 48 hours, commencing within 7 days from the date 

of the injury was received; (2) results in a fracture of any bone 
(except simple fractures of fingers, toes, or nose); (3) causes 
severe hemorrhages, nerve, muscle, or tendon damage; (4) 

involves any internal organ; or (5) involves second- or third-degree 
burns, or any burns affecting more than 5 percent of the body 

surface.
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49 CFR 830.2 - Definitions
Substantial damage means damage or failure which adversely 

affects the structural strength, performance, or flight 
characteristics of the aircraft, and which would normally require 

major repair or replacement of the affected component.

Engine failure or damage limited to an engine if only one engine 
fails or is damaged, bent fairings or cowling, dented skin, small 
punctured holes in the skin or fabric, ground damage to rotor or 

propeller blades, and damage to landing gear, wheels, tires, flaps, 
engine accessories, brakes, or wingtips are not considered 

“substantial damage” for the purpose of this part.
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https://www.ntsb.gov/_layouts/ntsb.aviation/index.aspx
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Fatal LOC Accidents
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LOC Accidents 10-Year Period

Presenter
Presentation Notes
In a recent 10-year period there were more than 1200 Fatal Loss of Control accidents.  (Click)The second largest group of Fatal Loss of Control accidents occurred during the approach phase of flight – think stall/spin/crash – and many of those accidents resulted from an un stabilized approach or a failure to go around.(Next Slide)
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LOC Workgroup Findings
• Lack of single – pilot CRM skills
• Un stabilized approaches
• Inappropriate go-around procedures
• Flight after extended periods of not flying
• Insufficient transition training
• Over reliance on automation
• Flight after use of drugs
• Lack of Aeronautical Decision Making Skills
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Presenter
Presentation Notes
Here are some findings of a recent study of Loss of Control accidents.  Most fatal GA Loss of Control accidents have one or more of these causal factors.  (Click)We’ll focus on Un stabilized approaches and go-arounds  (Click) But we’ll also touch on Over reliance on automation and Aeronautical Decision Making.    (Next Slide)
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Instruments and VFR
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Presenter
Presentation Notes
Pilots often think of stabilized approaches in terms of instrument flying in large airplanes but they’re equally important to VFR pilots in smaller aircraft.Either way, what you want is a constant speed and a constant descent rate that will get you from a given point to the touchdown zone with a minimum of maneuvering.That’s important because the stabilized approach will safely get you in the best position to land with the least amount of work to do when you get there. (Next Slide) 	
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FAA Findings
• In a 2011 FAA study 

involving pilot fatalities….
– 570 out of 1,353 pilots tested 

positive for medications/drugs.
– 511 of the 570 (90%), were 

flying under CFR Part 91. 
• Extent of Impairment –

Undetermined
– But cause for concern
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Presenter
Presentation Notes
In a 2011 study from the FAA’s CAMI Toxicology Lab drugs/medications were found in 570 pilots (42%) from 1,353 total fatal pilots tested. Most of the pilots with positive drug results, 511 (90%), were flying under CFR Part 91.”.  (Click)  While there were a couple instances of recreational drugs, the majority were prescription or over the counter medications.  Antihistamines were the most commonly found.  Left undetermined was the extent of pilot impairment – if any – due to drug use but the issue is cause for concern for several reasons:(Next Slide)
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What’s the Problem
• Not easy to determine extent of impairment

– Different medication effects for different people
– Post-mortem redistribution and sample type

• Don’t know about pilot’s condition
– Pre-existing medical condition requiring medication

• AME not consulted?
• Drug interactions

31

Presenter
Presentation Notes
So what’s the problem:First of all – We all know that some medications may compromise a pilot’s ability to control the aircraft and/or adversely affect judgment and decision-making.  (Click) What’s not so obvious is it’s difficult for investigators to say for sure that pilot performance was compromised because the effect of drugs and medications varies widely among individuals.  In addition, post-mortem redistribution of a substance creates some confusion as to the actual blood levels prior to the accident.  The amount of a substance may vary considerably in different tissues.  (Click) A less obvious problem poses the question; what pre-existing physical condition requires the use of medication in the first place? (Click) It’s not unusual to find that pilots are evaluated and treated for conditions that are not revealed to their Aviation Medical Examiners.  In those cases an AME doesn’t have an opportunity to review the complete medical history of diagnoses and treatments for some of the pilots they examine. (Click) There’s also the issue of drug interactions but we’ll get to that a little bit later.  (Next Slide)
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The Automation Paradox

32

Presenter
Presentation Notes
For many years we’ve been developing automation for general aviation pilots and we’ve encouraged pilots to use it.  That’s led to a reduced “hands on” workload and increased situational awareness.  Those are good things.  But paradoxically, reliance on automation is beginning to erode basic pilot skills and, when the situation calls for pilots to take over, they’re often not performing as well as they would have if they were hand flying all along.  We recommend that pilots be familiar with and comfortable in operating all the automation in the airplanes they fly.  But we also recommend that they practice hand flying regularly so, when the occasion arises, they’ll be on top of their game.  This is a good subject to explore in refresher training.  Presentation Note:   Poll audience as to what sort of instrumentation they’re flying.  If there are glass cockpit aviators in the audience ask them to talk about their hand flying experience and what ratio of hand to automated flying they recommend.(Next Slide) 
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The Automation Paradox
Something to consider when flying automated aircraft

As Situational Awareness increases with Automation, “Stick 
and Rudder” proficiency can decrease due to “letting George 
do it”

 Hand fly to maintain proficiency

33

Presenter
Presentation Notes
Just because we have a great avionics suite and autopilot doesn’t mean we can neglect our hand-flying skills.  They may be needed at any time so it makes sense to keep them honed.  We encourage pilots to hand-fly departures, climbs, descents, and arrivals regularly. (Next Slide)
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There Are Old Pilots and Bold Pilots But No Old Bold Pilots

Albert Scott Crossfield – 10/02/1921 to 04/19/2006

Robert Anderson Hoover – 01/24/1922 to 10/25/2016

Charles Elwood Yeager – 02/13/1923  to __/__/20__
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Questions?

Presenter
Presentation Notes
Presentation Note:   You may wish to provide your contact information and main FSDO phone number here.  Modify with Your information or leave blank.   (Next Slide) 
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