
Air Traffic Control (ATC) and Flight Information

Hanscom Flight Training Center Private Pilot Ground School



Air Traffic Control

2-1-1 ATC Service

a. The primary purpose of the ATC system is to prevent a collision involving 
aircraft operating in the system.

b. In addition to its primary purpose, the ATC system also:

1. Provides a safe, orderly, and expeditious flow of air traffic.

2. Supports National Security and Homeland Defense missions.

– FAA Order JO 7110.65AA - Air Traffic Control
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https://www.faa.gov/air_traffic/publications/atpubs/atc_html/
https://www.faa.gov/air_traffic/publications/atpubs/atc_html/
https://www.faa.gov/air_traffic/publications/atpubs/atc_html/


How Pilots View Airspace…..



How Airspace Looks to ATC



How Does ATC See Traffic?



Primary and Secondary Surveillance Radars
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Airport Surveillance Radar (ASR-11)

• Primary and Secondary Surveillance Radar:

• The primary surveillance radar is a 60 nautical mile S-Band 
radar (2700 to 2900 MHz) with peak effective power of 
25kW. 

• The radar uses a continually rotating antenna 
mounted on a tower that range between 25–75 feet 
tall.  

• The primary radar transmits electromagnetic waves 
(radar beams) that travels in a straight path until an 
aircraft or object interrupts the radar beam. 

• The aircraft’s actual location is determined by 
combining the distance and the azimuth of the 
reflected radar beam. 

• The secondary surveillance radar uses a second radar 
beacon antenna attached to the top of the primary radar 
antenna to transmit and receive area aircraft data for 
barometric altitude, identification code, and emergency 
conditions. The Air Traffic Control centers uses this system 
data to verify the location of aircraft. 



ASDE-X

8



Transponder

• Squawk – 4-digit octal codes allowing secondary radar to 
identify aircraft

- 1200 – VFR (no radar service)

- 7500 – hijack/unlawful interference

- 7600 – radio failure

- 7700 – emergency

• Mode: Standby, On (Mode A), Alt (Mode C/Mode S), Ident

• Mode S address – 24-bit addresses fixed to a unique aircraft
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Mode A
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Mode C
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Mode C Equipage Requirements 

• Inside Class A, B and C airspaces

• Above Class B and C airspaces

• In Class E airspace and over 10,000’ MSL, except within 2500’ 
AGL

• Within Mode C Veil (30 nm from the primary Class B airport)
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Mode S
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Mode S Addresses
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ADS-B Out
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ADS-B Out
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[FAA AC 90-114B CHG 1]

https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-114B_CHG_1.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-114B_CHG_1.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-114B_CHG_1.pdf


ADS-B In

• ADS-B In-equipped aircraft have access to 

- Positions of other traffic, if available

- Graphical weather displays in the cockpit 

- Text-based advisories, including NOTAMs and significant weather
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Automatic Dependent Surveillance – Rebroadcast
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Traffic Information Services – Broadcast
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Flight Information Services – Broadcast
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Air Traffic Control Services
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Air Traffic Control Tower (ATCT)
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ATC Towers – Services Provided

• Clearance Delivery 

• VFR Flight Following

• Ground

- If no clearance delivery, obtain clearance with Ground Control

- Taxi instructions

• Tower

- Responsible for airspace and active runways

- Coordinates with departure controller

23

AKA “Local”



Terminal Radar Approach Control Facilities (TRACON)
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Operations Room 
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Terminal Radar Control (TRACON)

• Provides the link between the departure airport and enroute 
structure 

• 30 nm from the facility up to 10,000’

- Divided into sectors

• Release pilots into the departure flow

• Control aircraft in the terminal area

• Contact TRACON when directed by tower
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AKA “Approach / Departure”



Terminal Radar Service Area (TRSA)
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Sectors
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Air Route Traffic Control Center (ARTCC)

29



Each ARTCC includes multiple TRACON facilities



VFR Radar Services

Flight Following
• Safety alerts, traffic advisories, limited radar vectoring (workload permitting)

TRSA Service 
• Radar sequencing and separation for VFR aircraft in a TRSA

Class C Services 
• Separation between IFR and VFR, and sequencing of VFR traffic to the airport

Class B Services 
• Separation based on IFR, VFR, and/or weight, and sequencing of VFR arrivals

Class D Services? 



VFR Radar Services

Radar Service Requirements
 Can communicate with ATC

 Within radar coverage

 Can be radar identified

Limitations
 Based on controller discretion

 Guidance information is advisory

 Cannot determine if their instructions will lead to flight into IMC

Example Radio Call:
 Who they are (Boston Approach)

 Who you are (Warrior 43128)

 Where you are (10 miles south of Pease)

 What you want (Request CFR Flight Following to Hanscom, BED)



Terminal Radar Services for VFR Aircraft (Flight Following)

• Radar facilities provide the following basic radar services for VFR 
aircraft, on a workload permitting basis:

- Safety alerts

- Traffic advisories

- Limited radar vectoring

• Flight following does not relieve PIC of their responsibilities to

- See and avoid other traffic operating in basic VFR weather conditions

- Avoid serious wake encounters

- Maintain appropriate terrain and obstruction clearance

- Remain in weather conditions above weather minima required by 14 
CFR 91.155

• Advise ATC and obtain a revised clearance whenever safety is likely 
to be compromised by complying with an ATC clearance
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Separation Services Available

Airspace You are under IFR You are under VFR

Class A Separation from other IFR traffic No VFR in Class A

Class B Separation from all traffic Separation from all traffic
Sequencing into primary airport(s)

Class C Separation from all traffic Separation from IFR traffic
Advisories for other VFR traffic
Sequencing into primary airport

Class D Separation from other IFR traffic
Advisories for VFR traffic

Advisories for all traffic

Class E Separation from other IFR traffic
Advisories for VFR traffic

Advisories for all traffic
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Selection & Use of ATC Frequencies

Understanding

• Know the purpose of each 
controller/frequency & 
when
to use it

Preflight Planning

• Look up & record the 
frequencies you expect 
to use

• ATIS, Clearance 
Delivery, Ground, 
Tower, Departure

• Chart Supplement, 
Sectional Charts, 
ForeFlight, Airport 
Diagram, etc.

In-Flight

• Be organized & prepared

• Fly first – Aviate, 
Navigate, Communicate

• Use available resources 
to find the frequencies 
needed

• Chart Supplement, 
Sectional, ForeFlight, 
ATC



Lost Comm Procedures

1. Check your equipment

- Volume, frequency, try another radio

- Is the headset plugged in?

2. Communicate

- Squawk 7600

- Use your cellphone and call ATC facility or an FSS

- Turn on all your lights

3. Fly with extra room between you and the cloud

4. Prepare to land

- At a towered airport, circle outside the airspace and wait for light gun signals

- At a non-towered airport, fly 1000’ above the TPA to observe wind direction and 
other traffic; fly well clear of the pattern, descend to TPA and then enter the 
traffic pattern and land
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Emergency Procedures

• PIC Authority

• “First thing always, fly the airplane.”

- Aviate

- Navigate

- Communicate – “Mayday” and “Panpan”

• Engine failure in flight

- Airspeed

- Best field: land into the wind if possible

- Checklist

- Declare on active ATC frequency / 121.5 MHz; XPDR 7700; ELT

- Execute: secure the aircraft; prepare for egress
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Emergency Locator Transmitter
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ELT Test Procedures

• Analog 121.5/243 MHz ELTs should only be tested during the 
first 5 minutes after any hour. 

- Tests should be no longer than three audible sweeps. 

- If operational tests must be made outside of this period, they should 
be coordinated with the nearest FAA Control Tower. 

- If the antenna is removable, a dummy load should be substituted 
during test procedures

• Digital 406 MHz ELTs should only be tested in accordance 
with the unit's manufacturer's instructions

• Airborne tests are not authorized
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VHF Communication Equipment
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Receiving COM 1 Transmitting & receiving COM 2



Phonetic Alphabet
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Radiophone Procedures

• AIM 4-2 discusses the reading of altitude and numbers

• Practices

- “N123A, descend and maintain 12,000, turn left heading 360, 
maintain 220 knots.”
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Automated Terminal Information Service (ATIS)
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X             BED 2351Z

100/05
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--
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--

--
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Finding ATIS Frequency
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Flight Service Stations

• Primary source for obtaining preflight briefings and inflight 
weather information.

- Does not perform ATC control functions only relay and issues

- Transitioned from a government to a contracted service (Leidos)

• Flight Service Specialists are qualified and certificated by the NWS 
as Pilot Weather Briefers. 

- Not authorized to make original forecasts

- Authorized to translate and interpret available forecasts and reports 
directly into terms describing the weather conditions expected along 
flight route and at destination

• Access

- Radio: as shown on sectional or universal frequency: 122.2 MHz

- 1-800-WX-BRIEF (992-7433) in the US

- https://www.1800wxbrief.com/
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Flight Service Station (FSS)

• Services

- Pilot Briefings

- Receive & process flight plans

- Relay ATC clearances

- Originate NOTAMs

- Broadcast aviation weather

• Contacting the FSS

- 1-800 WX BRIEF

- Radio

• Direct transmission

• Remote Communication Outlet (RCO)

• Ground Communication Outlet (GCO)

• Transmitting through certain NAVAIDs

• Chart Supplement/legend panel on sectional charts
46



Aeronautical Charts

Sectional Chart (most commonly used)
• Airport data, navigation aids, airspace, topography
• 1:500,000 scale (1” = 6.86 NM); Revised every 56 days

Terminal Chart
• More detailed version of the Sectional Chart – Helpful 

around Class B
• 1:250,000 scale (1” = 3.43 NM); Revised every 56 days

VFR Wall Planning Chart
• Aeronautical & topographic info covering the 

conterminous US
• 1:3,100,000 scale (1” = 43 NM); Revised annually 

Current Charts 
• Information changes rapidly, always verify current charts
• Check NOTAMs for updates between publication cycles



VFR Charts

Chart Symbology
• Aeronautical Chart User’s Guide
• Hard copy legend on sectional charts 

and TAC

Updates & Currency
• Terminal & Sectional Charts – Every 56 

days
• Wall Planning Chart – Annually
• Always verify and use current chart 

editions

https://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/aero_guide/
https://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/aero_guide/


Aeronautical Chart Users' Guide

https://aeronav.faa.gov/user_guide/cug-complete_20250612.pdf



Airport / Facility Directory - (AFD/Chart Supplement)

Essential to planning

Most comprehensive information on 
a given airport
• Detailed runway info, procedures, frequencies, 

services, hours of operation, & more

Reference all airports during planning
• Departure, Destination, all potential alternates



Airport / Facility Directory Contents



AFD Legends



Chart Supplement U.S.
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KBED AFD Pages



Coordinated Universal Time (“Zulu”)
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Time Zones
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Daylight Savings Time
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Notices to Air Missions (NOTAM)
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[FAA FNS NOTAM Search]

https://notams.aim.faa.gov/notamSearch/


Purpose for NOTAMs

• Hazards, such as air shows, parachute jumps, kite flying, and 
rocket launches

• Flights by important people such as heads of state

• Closed runways

• Inoperable radio navigational aids

• Military exercises with resulting airspace restrictions

• Inoperable lights on tall obstructions

• Temporary erection of obstacles near airfields

• BIRDTAMs, SNOWTAMs, ASHTAMs

• Software code risk announcements with associated patches to 
reduce specific vulnerabilities
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Types of NOTAMs

• NOTAM (D)

- For all navigational facilities that are part of the NAS, and all public 
use airports, seaplane bases, and heliports in the C/S U.S. 

• FDC NOTAM

- Interim IFR flight procedures

- Temporary flight restrictions (TFRs)

• Pointer NOTAM

• Military
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NOTAM Composition

• NOTAM Composition

- An exclamation point (!)

- Accountability Location (the identifier thereof)

- Affected Location (the identifier thereof)

- KEYWORD (one of the following: RWY, TWY, RAMP, APRON, AD, COM, 
NAV, SVC, OBST, AIRSPACE, (U) and (O)) 

- Surface Identification (if runway related, taxiway related, or 
ramp/apron related)

- Condition (the condition being reported) 

- Time (identifies the effective time(s) of the NOTAM condition)

• Example

- !BDR 10/002 6B6 RWY 12/30 CLSD 2310020400-2405010200
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NOTAM (D) Keywords
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NOTAM Examples

• !ICT 08/337 ICT TWY B BTN 
TWY M AND TWY N CLSD 
2008241439-2011102359

• !ICT 10/083 ICT RWY 14/32 
CLSD 2010151330-
2010152000
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Now answer this

When information is disseminated about a taxiway closure, it will be located in

A. FDC NOTAMs.

B. NOTAM (D) distribution.

C. Pointer NOTAMs.
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Try a few

!BOS 08/452 BOS RWY 15R/33L 

CLSD 2308202322-2311250459

!BOS 09/024 BOS TWY F BTN RWY 

15R/33L AND RWY 04R/22L CLSD 

2309011755-2311230459

!BOS 08/479 BOS TWY L BTN TWY 

B AND APCH END RWY 15R CLSD 

2308221156-2311252359
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Automated Terminal Information Service (ATIS)
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Part 1: Definitions & Abbreviations

Part 61: Certification: Pilots, Flight Instructors, and Ground Instructors

Part 91: General Operating and Flight Rules

Part 21: Certification Procedures

Part 39: Airworthiness Directives

Part 43: Maintenance

Part 67: Medical Standards & Certification

Federal Aviation Regulations (FARs)

The old saying:
 Part 61 is how you get your certificate and Part 91 is how you keep it……

https://www.ecfr.gov/current/title-14/part-1
https://www.ecfr.gov/current/title-14/part-61
https://www.ecfr.gov/current/title-14/part-91
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-C/part-21
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-C/part-39
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-C/part-43
https://www.ecfr.gov/current/title-14/chapter-I/subchapter-D/part-67?toc=1


Federal Aviation Regulations (FARs)
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14 CFR §61.109 (a)(5)(ii)
Title

“Code of Federal Regulations”

Part Section Subsection

Paragraph

Subparagraph

• Title 14: Aeronautics & Space

- Part 1 Definitions & Abbreviations 

- Part 21, 23 Aircraft Certification 

- Part 39 Airworthiness Directives

- Part 43 Maintenance

- Part 61 Certification: Pilots & Instructors

- Part 71, 73 Airspace

- Part 91 General Operating and Flight Rules

• Title 49: Transportation

- Part 830 Notification of Aircraft Accidents or Incidents



• Official guide to flight information and ATC procedures

• Navigation, airspace, ATC, medical facts, procedures, 
pilot/controller glossary, & more
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Aeronautical Information Manual (AIM)



Aeronautical Information Manual (AIM)

• The Aeronautical Information Manual (AIM) is the official 
guide to basic flight information and ATC procedures for the 
aviation community flying in the NAS 

- An international version, containing parallel information as well as 
specific information on international airports, is also available

• Also contains information of interest to pilots, such as 

- Health and medical facts

- Flight safety

- Pilot/controller glossary of terms used in the system

- Information on safety, accidents, and reporting of hazards.
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https://www.faa.gov/air_traffic/publications/atpubs/aim_html/


Advisory Circulars (ACs)

• ACs provide a single, uniform, agency-wide system that the FAA 
uses to deliver advisory material to FAA customers, industry, the 
aviation community, and the public. 

• An AC may be needed to: 

- Provide an acceptable, clearly understood method for complying with a 
regulation

- Standardize implementation of a regulation or harmonize 
implementation for the international aviation community

- Resolve a general misunderstanding of a regulation

- Respond to a request from some government entity, such as General 
Accounting Office, NTSB, or the Office of the Inspector General

- Help the industry and FAA effectively implement a regulation

- Explain requirements and limits of an FAA grant program

- Expand on standards needed to promote aviation safety, including the 
safe operation of airports
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• FAA Advisory Circulars 

• Informational document the FAA wants to 
distribute to the aviation community 

• https://www.faa.gov/regulations_policies/advisory
_circulars/

Examples of Important ACs
• AC 90-66C - Non-Towered Airport Flight Operations
• AC 91-92 - Pilot’s Guide to a Preflight Briefing
• AC 60-22 - Aeronautical Decision Making
• Aviation Weather Handbook

• AC 00-6, Aviation Weather.
• AC 00-24, Thunderstorms.
• AC 00-30, Clear Air Turbulence Avoidance.
• AC 00-45, Aviation Weather Services.
• AC 00-54, Pilot Windshear Guide.
• AC 00-57, Hazardous Mountain Winds.

Advisory Circulars (ACs)



AC Example

• 14 CFR § 91.126 simply states that 
“Each pilot of an airplane must make 
all turns of that airplane to the left 
unless the airport displays approved 
light signals or visual markings 
indicating that turns should be made 
to the right, in which case the pilot 
must make all turns to the right.”

• AC 90-66C describes in detail the 
practice to fly at a non-towered 
airports that will best encourage 
flight safety
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https://www.law.cornell.edu/cfr/text/14/91.126/
https://www.law.cornell.edu/cfr/text/14/91.126/
https://www.law.cornell.edu/cfr/text/14/91.126/
https://www.law.cornell.edu/cfr/text/14/91.126/
https://faa.gov/documentLibrary/media/Advisory_Circular/AC_90-66C.pdf
https://faa.gov/documentLibrary/media/Advisory_Circular/AC_90-66C.pdf
https://faa.gov/documentLibrary/media/Advisory_Circular/AC_90-66C.pdf
https://faa.gov/documentLibrary/media/Advisory_Circular/AC_90-66C.pdf


Jeppessen Information Services

• A subscription service for pilots which provides revisions for 
several flight information publications including the 
Jeppessen AIM, Jeppesen FARs for Pilots, the Jeppesen 
Airport Directory, JeppGuide, and the GPS/LORAN 
Coordinate Directory.

• Foreflight
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