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PREFACE

This report documents the analysis of the Terminal Information
Processing System (TIPS) and the Consolidated Cab Display (CCD)
equipments, how they would be installed at the Atlanta tower cab
and TRACON, and how they could be integrated. The project study
' was sponsored by the FAA Systems Research and Development Service

and conducted at the Atlanta tower cab and TRACON from October 1978
] ! through September 1979.

The work was completed with the cooperation of the Southern
Region of the FAA, in particular the Air Traffic Service (AAT)
Division. The report was written by Paul Rempfer, Lloyd Stevenson
and M. Stephen Huntley, Jr. of the Transportation Systems Center
of the Research and Speciil Programs Administration.
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1. INTRODUCTION

This report presents an analysis of how the new Terminal
Information Processing System (TIPS) and Consolidated Cab Display
(CCD) might appear to Air Traffic personnel if they were installed
in the Cab and TRACON at Hartsfield-Atlanta Airport. The CCD is
a computer based system which will consolidate much of the weather
sensor data (e.g., Runway Visual Range, Centerfield Wind), the
equipment status indicators (e.g., Instrument Landing System,
Approach Lighting System), and field lighting controls (e.g.,
Approach Lighting System, runway edge lights) into a single system.
The system will have several display types and data entry devices
but each device will be tailored to the specific needs of the
associated controller. The TIPS is also a computer based system
however, its primary objective is the replacement of ageing Flight
‘ Data Entry and Printout (FDEP) equipment. TIPS will provide each
' controller with a display and data entry device tailored to present
flight data, and eliminate the need for FDEP and the associated
flight progress strips. Both of these systems are just entering
the prototype (for the CCD) and engineering model (for the TIPS)
development stage. Therefore, this analysis is intended to
provide information which can be used to improve the systems
operational utility prior to operational deployment. In addition
operational requirements for the integration of the two systems
are considered.

The analysis approach centers around the preliminary design
of the controller interfaces for both systems as tailored to the
Hartsfield-Atlanta operation. The designs are based upon the
specifications currently being used for the prototype and engin-
eering model. They are tailored to the Hartsfield-Atlanta opera-
tion using data on the operation gathered during a cab and TRACON
operations analysis.

The operations analysis results are presented in Sections 2
through 6 of the report. Section 2 presents an overview of the
Atlanta terminal area/TRACON and Hartsfield-Atlanta Airport/tower
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cab operations. The section includes a map of the airport, a
chart of the terminal area, the runway configurations and approach/
departure routes used, drawings of the cab and TRACON floor plan,
the definition of control positions, the principal duties for each
control position, and the location of each control position in

the cab and TRACON. In addition, a photograph of every controller
work station is presented on which every display and control
device is identified. Section 3 presents the operational
characteristics of the displays and control devices which will be
consolidated under the CCD. For each device the section presents
a photograph, its locations in the Cab or TRACON, the users in the
cab or TRACON, and how or for what the device is used. Section 4
presents the operation of the current FDEP and flight progress
strip system. The section includes photographs of the flight
progress strips at each controller station during a busy traffic
period, a description of how the strips are used (including
marking and manipulation) and estimates of the maximum number of
strips which are likely to be found at each controller station.
Section 5 presents the method by which the status of equipment

is currently delivered to the controllers. The section covers

all equipments, not just those equipments for which status will

be automatically provided by the CCD prototype. This information
may prove useful if the capabilities of the CCD are expanded.
Section 6 presents the current weather distribution and utilization
at the Atlanta Cab and TRACON.

In proceeding from the operations analysis to the preliminary
system designs, each system was initially treated as completely
independent of the other. This is, in fact, how the development
programs are proceeding and how the specifications read. The CCD
and the TIPS designs are presented in Sections 7 and 8, respective-
ly. 1In Section 7 the CCD designs include scale drawings of the
various controller interface devices to be provided, the display
formats for each device, and, to some degree, how eath format
would be implemented via the CCD software system. Following the
description of each device a subsection presents issues which
might effect the operational acceptance of the device and

1-2
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assumptions beyond the specification which were needed to complete
the designs. Section 7 ends with the assignment of CCD devices

to each control station in the cab and TRACON. In Section 8 the
TIPS designs include a scale drawing of the TIPS controller inter-

o face and example display formats for each type of control position
| z (i.e., eleven control positions). Following the designs a sub-
section presents an assessment of how well TIPS will provide the
flight status information currently available via flight progress
strips and scratch pads. Section 8 ends with a summary of key
issues resulting from the assessment.

Following the individual system designs, the equipments are
studied as to their joint installation at each type of control
position (i.e., the eleven positions selected for study in Section
8). The results of this study are given in Section 9. The
results include drawings of how the equipments would be installed
in each work station, issues as to the operational acceptability
of the joint installation, and a discussion as to the operational

requirement for the integration of the two systems. Section 9
completes this report.

In conducting the operations analysis at Hartsfield-Atlanta
considerable cooperation was given by the Air Traffic and Airway
Facilities personnel. In addition, 24 hours of controller inter-
views were conducted. However, it should be made clear that in
conducting the preliminary equipment and installation designs and,
in generating issues regarding their operational acceptability,
neither Air Traffic nor Airway Facilities personnel were consulted.
It was decided that the review of the designs and related issues
with the local field personnel would be more appropriately done
by the individual FAA project personnel since they are more
familiar with their respective system. Therefore, preliminary
designs presented in this report do not reflect field personnel

inputs.
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2. ATLANTA AIR TRAFFIC CONTROL SYSTEM

This section briefly surveys the general operational setting
against which the Consolidated Cab Display and Terminal Information
Processing systems are to be considered. The Atlanta Terminal
Area is laid out and operated as shown in the following Figures
and Tables.

° Terminal Area Layout (Figure 2-1)

° Last Arrival Configuration

° Typical Approach Pattern (Figure 2-2)
° Typical Taxiway Traffic Pattern (Figure (2-3)

West Arrival Configuration
° Typical Approach Pattern (Figure 2-4)
° Typical Taxiway Traffic Pattern (Figure 2-5)

List of ‘Airports in the Terminal Area and the Type of
TRACON Service Provided Each Airport (Table 2-1)

‘ (]

Terminal Control Area (TCA) Layout (Figure 2-6)
° Example Daily Traffic Levels/TRACCN (Table 2-2)

The Atlanta Terminal Area has 4 arrival and 8 departure gates,
contains a TCA, overlays 15 secondary airports of which 10 are
‘ regularly serviced by the Atlanta TRACON, and operates in 2
\ primary approach patterns - the East and West configuration. The
primary airport within the terminal area is Hartsfield-Atlanta,
which is the second busiest airport in the country. Hartsfield
typically handles about 1700 opefations per day. The operations
) form about 75% of the traffic typically handled by the Atlanta
v TRACON. The remainder of the TRACON traffic is made up of arrivals
and departures to secondary airports and overflights passing

s cm e

thrcugh the terminal area.

- ol

The Atlanta TRACON is laid out and staffed as described in
the following Figures and Tables.

By

ot

°® TRACON Positions-Staffing and Duties (Table 2-3)

2-1
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° TRACON Layout (Figure 2-7)

Photographic Survey of TRACON Positions (Figure 2-8 is
the Assistant Chief's Position and proceeding clockwise
around the TRACON layout to Figure 2-34 the Departure
Handoff No. 1 Position)

There are 31 positions in the TRACON of which 20 positions are
staffed on a daily basis. The TRACON is divided into the Arrival,
Departure, and Satellite Walls. During the day, 2 teams of
controllers are on duty in the TRACON - one team staffs the Arrival
Wall positions and the other team mans the Departure/Satellite

Wall positions. During the midnight shift, one team mans both

the TRACON and Tower Cab and only the DR-1, DR-3, and DH-3 posi-
tions are staffed in the TRACON. During that time, these positions
handle all the arrival,departure, and overflight traffic for the
TRACON.

E Similarly, the Hartsfield-Atlanta Tower Cab is laid out and
staffed as described in the following Figures and Tables.

° Tower Cab Positions-Staffing and Duties (Table 2-4)

° Tower Cab Layout (Figure 2-40)

° Photographic Survey of Tower Cab Positions (Figure 2-41 is
the Team Supervisor's position and the Figures proceed
around the Tower Cab in a clockwise direction and end with
the Clearance Delivery position in an island in the middle
of the Cab shown in Figures 2-59 through 2-61)

There are 11 positions in the Tower cab of which 9 are staffed on

a daily basis and consist of

° Team Supervisor

° Cab Coordinator

® (3) Local Control Positions . ‘

(-]

(2) Ground Control Positions
° Clearance Delivery

® Flight Data

Whenever the Cab Coordinator is required, the Team Supervisor tends
to stand the position himself; a common practice at Atlanta in both

252 cq aee e en s e e e s
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the cab and TRACON. During most of the day there are 3 local
controllers on duty - one for each of the airport's :3 runways. The
2 ground controllers split traffic based on the side of the
Terminal Gate Area out of which the flights operate - the east
side operations are handled by GC-2 and the west side operations
by GC-3. Clearance Delivery is staffed 24 hours a day while
flight Data is staffed only during the departure peaks.

v v
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TABLE 2-1. ATLANTA TRACON CONTROLLED AIRPORTS

ATLANTA TERMINAL AREA AIRPORTS

Primary Airport

Hartsfield-Atlanta International (ATL)

Secondary Towered Airports

Charlie Brown County (FTY)
Dekalb Peachtree (PDK)
Dobbins Air Force Base (MGE)

Non-Towered Airports Provided
Approach/Departure Radar Service
by ATL TRACON

Cartersville (6A0)
Covington Muni (9Al1)
Falcon Field (2A9)

Griffin Spalding Co (6A2)
Gwinnett Co (17A)

Newnan Coweta Co (CCO/9A8)

West Georgia Regional (CTJ/2A3) |

ANNUAL INSTRUMENT
OPERATIONS (FY77)

Non-Towered Airports Not Provided

Approach/Departure Radar Service
by ATL TRACON

Bear Creek (4A7)

Berry Hill (4A0)
McCollum (8A4)

South Expressway (9A7)
Stone Mountain (00A)

- - - - PSRNV
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526,916 (82%)

32,545 (5%)
37,150 (63%)

43,183 (7%)

639,794




TABLE 2-2. ATLANTA TRACON TRAFFIC LEVEL FOR AN
EXAMPLE VFR AND IFR WEEKDAY

OPERATIONS

10/19/78 12/4/78
VFR CONDITIONS IFR CONDITIONS

IFR _OPERATIONS

HARTSFIELD-ATLANTA

: Air Carrier 1407 1441
; Air Taxi 45 33
i General Aviation 160 111
: Military 25 15
Sub-Total 1637 (73%) 1600 (78%)
SECONDARY AIRPORT 303 (14%) 300 (15%)
| OVERFLIGHTS 12 (0%) 8 (0%)
b P
: TOWER EN ROUTE CONTROL 56 (2%) 98 (5%)
IFR SUB-TOTAL 2008 (89%) 2006 (98%)

TCA OPERATIONS

HARTSFIELD-ATLANTA 76 (3%) 7 (0%)
OVERFIGHTS 152 (7%) 4 (0%)
} TCA SUB-TOTAL 228 (10%) 11 (0%)
)
¥ OTHER 7 (0%) 25 (1%)
! OTHER 7 (0%) 25 (1%)
| TOTAL 2243 (99%) 2042 (99%)
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CROSS AT 13,000FT o ac

AND 250KTS FIX
A
LOGEN ,/////,
FIX A
DALAS
FIX

CROSS AT 14,000F
AND 250KTS

ALTITUDE 6000 FT

-
NORTH ) SPEED 170 KTS
-

ALTITUDE 5000 FT

SPEED 170 KTS
HUSKY
FIX
TIROE
FIX A

CROSS A1 12,000 FT c2¥gx A
CROSS AT 14,000 FT AND 250 KTS
AND 250 KTS

APPROXIMATE SCALE: .1 INCH = 10 MILES

FIGURE 2-2. TYPICAL APPROACH PROFILE TO HARTSFIELD-ATLANTA
FOR ARRIVALS FROM THE EAST RUNWAY CONFIGURATION (ARRIVAL
RUNWAYS 26/27L)
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CROSS AT 13,000 FT
A ERLIN AND 250 KTS

FIX LOGEN
\\\\\\\ A TRix
A DALAS CROSS AT 14,000 FT

FIX AND 250 KTS

ALTITUDE 6000 FT ¢

SPEED 170 KTS N ___ NORTH

ALTITUDE 5000 FT ‘_

SPEED 170 KTS \
HUSKY

A
TIROE FIX
FIX CROSS AT 14,000 FT
AND 250 KTS
CROSS AT 12,000 FT
A H2¥§E AND 250 KTS

APPROXIMATE SCALE: 1 INCH = 10 MILES

FIGURE 2-4. TYPICAL APPROACH PROFILE TO HARTSFIELD-ATLANTA
FOR THE ARRIVALS FROM THE WEST RUNWAY CONFIGURATION (ARRIVAL
RUNWAYS 8/9R)
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TERMINAL AREA

TERMINAL
CONTROL
AREA

TCA SECTOR ALTITUDES

A 12,500/GROUND
12,500/2,500
12,500/3,500
12,500/6,000
12,500/8,000
12,500/10,000

-
Mm99 O w

Y
/ FIGURE 2-6., ATLANTA TERMINAL CONTROL AREA (TCA)




j—————— 14.1

FLIT13LVS/STUNLYVATA-YOSIAYTANS WYIL
STVAIYUV-YOSTAYIINS WVIL
TOYLINOD ¥VAVY HOVOMddV TYNIWYIL

TOYINOD L0441V ILITTILYS
JOLINOW HOVOdddV T3TIVHVd
TOYLNOD ¥VAVY FUN1Ivdid

LAOAVT NOODVIL VINVILY

*L-7 2ANOId

SISVE ATIVQ V NO d3idvliS 1ON NOILISOds

J40aNVH FUNLYvdId Ha
s/a-si SNOILYYId0o ILITIILVS/HOLVNIQYOO0D Lvs-12
V-Sl STANLIVAIA/HOLVNIAH00D a-12
vl STVAIYYV NYIHLNOS/YOLVNIQYO0D (HLNOS) Vv-12
4400NVH JILITTALVS HLVS STVAINYY NYIHIYON/YOLYNIQY00D (HIUON) V-1
LVS TOYINOD TVNId v
NORW d400ANVH TVALYYY HY
¥a 43 IHD LNVISISSY v
TIVM TVAIHYY
\\\ "
* * a
v 2, 4, &, £ 2 o e, ﬂﬂm\ 5 s
% 4 mw.w % Y Y %2 % %

371vIS OL [
KTILVWIXOYddVY nu_

2-18

T T T
! 1

Q1O OlIO QLo

L.-J ___J
(H1NOS) V- 1D « (HLYON) V-1
v/SL
$/d-S1
o) 4 »-1 .
== Avs apa
] ] ] ]
1 i 1 1
—_ et |
& & o o O S & 23 CES
F O P FF P PSS A A I
; ; ; ] ; ; ; h Y ) )
nw ~ v W oo R L; ﬁwv < )mmV e rxv & _
hd —_—

TIVM 3ANLYvV4Id

TIVM ILITTILVS




LNOAVT NOILISOd (JOV) S,d3IHD ¥IMOL INVLISISSY °8-Z FdN9Id

. 9 S v ¢
1
d v <
9]
(SINVYNVLISTY TVD0T) SANIW 3 d o
dVW LYOdMIV d —
SALYLS ONINIVML D ~
SWYLON €

VINVILY 1V H1viddO NVD
LVHL SYIAIVM INAWAINOT HIIM LAVEOYUIV V
(ds3a 440) XYOM ¥Advd (ILSOd

ANOHd WOOYHLNI ¢€T
INOHd-01avd S, MOSIAYIdNS SdO 1LJOddIV 71
dAISLNO Ol INOHd 11
TOYLNOD MOTd TVYLNID Ol INOHd 0T
AS3d S.YOSIAYHANS
LIN1 0OTdL
TINVd WAVTV dYId
TINVd YOLINOW d00d
WOJYdINI ¥00d
SNLVLS YIMOd ODTHL/WIVTIV ¥OLVAITL
SNTd TANVd TOYLNOD MOTd TVYLNID
TANVd YOLINOW/TOYLINOD ODVI¥OA XY
dINIdYVHS TIONdd
A20T1D TVLIODIA
: SdDIAdd

nNOe-0oo;

— V) <t




1

4]

]

! DEVICES

| 1 TELCO SPEAKER

AURAL ALARM CONTROL
HALO LIGHT CONTROL
TELCO KEYPACK

TELCO DiAL BOX

ARTS TRACKBALL

ARTS QUICK LOOK PANEL
ARTS KEYBOARD

PHONE JACK

oo~ WN

L
JEEPE AT

FIGURE 2-9. AH-1 (ARRIVAL HANDOFF) POSITION LAYOUT
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7
17

DEVICES
1 TELCO SPEAKER
FAA COMMUNICATIONS PANELS
VIDEO MAP SELECTOR
BACKLIGHT CONTROL FOR ITEM A
RHEOSTAT FOR HALO LIGHT
RVR PANEL
WIND DIR., INDICATOR
WIND SPEED INDICATOR
RHEOSTAT FOR WIND INSTRUMENTS

(Yol LN Ro N 52 0= R FE I V)

POSTED PAPER WORK

A  PERTINENT AIR TRAFFIC CONTROL INFORMATION

B COMMUNICATION INSTRUCTIONS

FIGURE 2-10. TAR-1 (TERMINAL AREA RADARj POSTTION LAYOUT

10
il
12
13
14
15
16
17

2-21

DIGITAL ALTIMETER

TELCO KEY PACK

ARTS PLAN VIEW DISPLAY/CON
HAND PHONE

ARTS TRACKBALL

ARTS QUICK LOOK PANEL

ARTS KEYBOARD

PHONE JACK
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DEVICES
1 TELCO SPEAKER

RVR PANELS
WIND DIR.

OV WNNN

INDICATOR

WIND SPEED INDICATOR
RHEOSTAT FOR WIND INSTR.

POSTED PAPERWORK

A
B
C
D

¢
PERTINENT AIR TRAFFIC CONTROL INFORMATION

FAA COMMUNICATIONS PANELS
RHEOSTAT FOR ITEM A BACKLIGHT
RHEOSTAT FOR HALO LIGHT

COMMUNICATION INSTRUCTIONS
ATLANTA HARTSFIELD AIRPORT WEATHER
ARRIVAL AIRSPACE ALLOCATION CHARTS

FIGURE 2-11.

TAR-3 (TERMINAL ARRIVAL RADAR) POSITION LAYOUT
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TELCO KEY PACK

ARTS PLAN VIEW DISPLAY/
CONTROL

PORTABLE FLT. STRIP TRAY
ARTS TRACKBALL

ARTS QUICK LOOK PANEL
ARTS KEYBOARD

PHONE JACK

v Ao




DEVICES

1

[« 7 00 P S ]

TELCO SPEAKER
TELCO KEYPACK
TELCO DIAL BOX
PHONE JACK

MAINT. PHONE JACK
INCOMING CALL LIGHT

POSTED PAPER WORK
A TELEPHONE DIAL CODES

AN VL -

FIGURE 2-12. CI - SOUTH ARRIVALS POSITION LAYOUT

PHONE CORD HOOK
RADIO MICROLINK CONTROL PANEL
" " " L)

O

LAND LINE CONTROL PANEL
" 1" " "

=
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} —e0 3
 a— |
; 30t
L—_ .
I ] |
- 11
’ ¢ 10 1o .
11 1 i \
oo T i
DEVICES ’
1 TELCO SPEAKER 10 FDEP PRINTER
2 HALO LIGHT CONTROL 11 FLIGHT STRIP TRAY
3 DIGITAL CLOCK 12 ARTS TRACKBALL
4 FORMER FEED SLOT FOR ITEM 13 ARTS QUICK LOOK PANEL
16 14 ARTS KEYBOARD
S5 ELTCTRO WRITER ALERT 15 FLIGHT STRIP HOLDERS
6 TELCO KEYPACK 16 ELECTRO WRITER
7 TELCO DIAL BOX 17 PHONE JACK
8 FLT. STRIP STORAGE BIN
9 PEN HOLDER
POSTED PAPERWORK
A TEAM SUPERVISCR'S CHECKLIST
B ATLANTA WEATHER REPORT
C TELEPHONE DAL CODES
D POSITiCn SIGN-IN LOG/APPROACH CONTROLLERS
E ATLANTA WEATHER REPORTS
FIGURE 2-13. AH-3 (ARRIVAL HANDOFF) POSITION LAYOUT




DEVICES
1 TELCO SPEAKER 10 DIGITAL ALTIMETER
2 FAA COMMUNICATION PANELS 11 TELCO KEY PACK
3 VIDEO MAP SELECTOR 12 ARTS PLAN VIEW DISPLAY/CONTROLS
4 RHEOSTAT FOR ITEM A BACKLIGHT 13 ELECTRO WRITER (FOR AH-3)
5 RHEOSTAT FOR HALO LIGHT 14 ARTS TRACKBALL
6 RVR PANEL 15 ARTS QUICK LOOK PANEL
7 WIND DIR. INDICATOR 16 ARTS KEYBOARD
8 WIND SPEED INDICATOR 17 PHONE JACK
9 RHEOSTAT FOR WIND INSTR.

POSTED PAPER WORK
A PERTINENT AIR TRAFFIC CONTROL INFORMATION
B ATLANTA WEATHER REPORTS (FOR AH-3)

FIGURE 2-14. AR-1 (ARRIVAL RADAR) POSITION LAYOUT
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' DEVICES
f 1 TELCO SPEAKER 10 ARTS PLAN VIEW DISPLAY/CONTROLS
; 2 FAA COMMUNICATIONS PANELS 11 FLIGHT STRIP TRAY
X 3 RHEOSTAT FOR ITEM A BACKLIGHMT 12 ARTS TRACKBALL
‘ 4 RHEOSTAT FOR HALO LIGHT 13 ARTS QUICK LOOK PANEL
, 5 RVR PANEL 14 ARTS KEYBOARD
> 6 WIND DIR. INDICATOR 15 FLIGHT STRIP HOLDERS
\ 7 WIND SPEED INDICATOR 16 PHONE JACK
) 8 RHEOSTAT FOR WIND INSTR.
: 9 TELCO KEYPACK

A PERTINENT AIR TRAFFIC CONTROL INFORMATION

]
; q POSTED PAPER WORK
B COMMUNICATION INSTRUCTIONS

FIGURE 2-15. AR-2 (ARRIVAL RADAR) POSITION LAYOUT




'1“1; " o
3
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b
10
DEVICES
1 TELCO SPEAKER 6
2  HALO LIGHT CONTROL 7
3 TELCO KEY PACK 8
, 4 TELCO DIAL BOX 9
S  FDEP PRINTER 0
. POSTED PAPERWORK
4 A  TEAM SUPERVISOR'S CHECKLIST
‘ B COMMUNICATION INSTRUCTIONS
4 ¢  TELEPHONE DIAL CODES
[}
).

iinn‘\; .

FLIGHT STRIP HOLDERS
ARTS TRACKBALL

ARTS QUICK LOOK PANEL
ARTS KEYBOARD

PHONE JACK

! FIGURE 2-16. AH-2 (ARRIVAL HANDOFF) POSITION LAYOUT
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DEVICES

I N

Nelo-JEN No W o]

TELCO SPEAKER

FAA COMMUNICATIONS PANELS
VIDEO MAP SELECTOR
RHEOSTAT FOR ITEM A

BACK™ IGHT

RHEOSTAT FOR HALO LIGHT
RVR PANEL

WIND DIR. INDICATOR

WIND SPEED INDICATOR
RHEOSTAT FOR WIND INSTR.

POSTED PAPERWORK
A PERTINENT AIR TRAFFIC CONTROL INFORMATION

FIGURE 2-17.

DIGITAL ALTIMETER

TELCO KEY PACK

ARTS PLAN VIEW DISPLAY/CNTRLS
PORTABLE FLT. STRIP TRAY

ARTS TRACKBALL

ARTS QUICK LOOK PANEL

ARTS KEYBOARD

PHONE JACK

TAR-2 (TERMINAL ARRIVAL RADAR) POSITION LAYOUT
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DEVICES
1 TELCO SPEAKER
TELCO KEYPACK
TELCO DIAL BOX
PHONE JACK
MAINTENANCE PHONE JACK
INCOMING CALL LIGHT

(o T BE~ RS I V)

) POSTED PAPER WORK
A  TELEPHONE DIAL CODES

’ FIGURE 2-18. CI - NORTH ARRIVAL POSITION LAYOUT
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EL_O.::—“

ARTS
CONSOLE
REMOVED

72/
.

DEVICES 21
7 1. TELCO SPEAKER 6. WIND DIR. INDICATOR !
{ 2. FAX COMMUNICATION PANELS 7. WIND SPEED INDICATOR 4
} 3. RHEOSTAT FOR ITEM A BACKLIGHT 8. RIIEOSTAT FOR WIND INSTR.
‘ 4, RHEOSTAT FOR HALO LIGHT 9. TELCO KEY PACK 3
} 5. RVR PANEL 10. PHONE TALK .

1 ! POSTED PAPERWORK

4 A. PERTINENET AIR TRAFFIC CONTROL INFORMATION
B. COMMUNICATION INSTRUCTIONS

C. MAINTENANCE STATUS NOTES

D. ARRIVAL AIRSPACE ALLOCATION CHARTS

FIGURE 2-19. TAR-4 (TERMINAL ARRIVAL RADAR) POSITION LAYOUT
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DEVICES

1 TELCO SPEAKER

HALO LIGHT CONTROL

TELCO KEY PACK

TELCO DIAL BOX

PORTABLE FLIGHT STRIP TRAY
ARTS TRACKBALL $
ARTS QUICK LOOK PANEL

ARTS KEYBOARD

TRANSCEIVER FOR BACKUP FAA
PHONE JACK :

owT~NOnERNIN

[

FIGURE 2-20. AH-4 (ARRIVAL HANDOFF) POSITION LAYOUT
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FIGURE 2-21. (LOSED CTRCUTIT T.V. MONITOR - WEATHER
REPORTS I'PR SATVLLITE CONTROLLERS i
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DEVICES

1 TELCO SPEAKER ARTS PLAN VIEW DISPLAY/CONTROLS

7
2 FAA COMMUNICATIONS PANELS 8 PORTABLE FLIGHT STRIP TRAY
3 VIDEOG MAP SELECTOR 9 ARTS TRACKBALL
4 RHEOSTAT FOR ITEM A BACKLIGHT 10 ARTS QUICK LOOK PANEL
S RHEOSTAT FOR HALO LIGHT 11  ARTS KEYBOARD
6 TELCO KEY PACK 12 PHONE JACK

POSTED PAPER WORK

A PERTINENT AIR TRAFFIC CONTROL INFORMATION
B COMMUNICATION INSTRUCTIONS

FIGURE 2-22., SAT-3 (SATELLITE RADAR) POSITION LAYOUT
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DEVICES
1 TELCO SPEAKER 7 TELCO DIAL BOX
2 UHF FREQ UTILIZATION PANEL 8 PORTABLE FLIGHT STRIP TRAY
3 RHEOSTAT FOR HALO LIGHT 9 HAND PHONE
4 DIGITAL CLOCK 10 ARTS TRACKBALL
5 FORMER FEED SLOT FOR AN 11 ARTS QUICK LOOK PANEL
ELECTRO WRITER 12 ARTS KEYBOARD
6 TELCO KEYPACK 13 PHONE JACK

FIGURE 2-23. SATH-3 (SATELLITE HANDOFF) POSITION LAYOUT
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DEVICES

1 TELCO SPEAKER 9 ANALOG ALTIMETER

2 FAA COMMUNICATIONS PANELS 10 TELCO KEY PACK

3 VIDEO MAP SELECTOR 11 ARTS PLAN VIEW DISPLAY/

4 CONTROLS

5 [LKHEOSTAT FOR ITEM A 12 PORTABLE FLIGHT STRIP TRAY
BACKLIGHT 15 ARTS TRACKBALL

6 RHEOSTAT FOR HALO LIGHT 14 ARTS QUICK LOOK PANEL

7 WIND DIR. INDICATOR 15 ARTS KEYBOARD

8 WIND SPEED INDICATOR 16 PHONE JACK

POSTED PAPERWORK
A PERTINENT AIR TRAFFIC CONTROL INFORMATION
B DOBBINS AFB WEATHER

FIGURE 2-24. SAT-2 (SATELLITE RADAR) POSITION LAYOUT
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DEVICES

TELCO SPEAKER

TELCO KEYPACK

TELCO DIAL BOX

PHONE JACK

MAINTENANCE PHONE JACK
INCOMING CALL LIGHT

AT & NN

POSTED PAPERWORK
A TELEPHONE DIAL CODES
B TEAM SUPERVISOR'S CHECKLIST

FIGURE 2-25. CI-SAT (SATELLITE) POSITION LAYOUT
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DEVICES
1. TELCO SPEAKER 9. PORTABLE FLIGHT STRIP TRAY
2. HOOK/SAT APP. PLATES 10. ARTS TRACKBALL
q ‘ 3. RHEOSTAT FOR HALO LIGHT 11. ARTS QUICK LOOK PANEL
; 4. DEVICE REMOVED 12. ARTS KEYBOARD
) 5. FORMER FEED SLOT FOR AN 13. PAPER ROLE FOR ELECTRO WRITER
ELECTRO WRITER 14. TFLT. STRIP DROP TUBE/EXIT
6. 15. PHONE JACK
> 7. TELCO KEYPACK
| 8. TELCO DIAL BOX
; POSTED PAPER WORK
,' A. PLAN VIEW DISPLAY INSTRUCTIONS
f B. TELEPHONE DIAL CODES
C. PUBLICATION "INSTRUMENT APPROACH PROC./U.S. SOUTHEAST"
4
i
Y |
/ ‘

FIGURE 2-26. SATH-2 (SATELLITE HANDOTFF) POSITION LAYOUT
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DEVICES
1. TELCO SPEAKER 7. ARTS PLAN VIEW DISPLAY/
2. FAA COMMUNICATIONS PANELS CONTROLS
3. VIDEO MAP SELECTOR 8. PORTABLE FLT. STRIP TRAY
4. RHEOSTAT FOR ITEM A BACKLIGHT 9. ARTS TRACKBALL
5. RHEOSTAT FOR HALO LIGHT 10. ARTS QUICK LOOK PANEL
6. TELCO KEYPACK 11. ARTS KEYBOARD

12, PHONE JACK
POSTED PAPER WORK

. PERTINENT AIR TRAFFIC CONTROL INFORMATION
COMMUNICATION INSTRUCTIONS

LIGHTING INSTRUCTIONS FOR BERRY HILL ATRPORT
. PEACH TREE AIRPORT WEATHER/CLIP BOARD

FULTON AIRPORT WEATHER/CLIP BOARD

moow>

FIGURE 2-27. SAT-1 (SATELLITE RADAR) POSTTION LAYOUT
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, DEVICES
! 1 TELCO SPEAKER 7 FLIGHT STRIP TRAYS
) 2 UHF FREQ. UTILIZATION PANEL 8 HAND PIIONE
3 RHEOSTAT FOR HALO LIGHT O ARTS TRATKESALL
4 TELCO KEYPACK 1¢  "RTS NIrce 1 ,0K PANEL
5 TELCO DIAL BOX 11 ARTS KEYBOARD
6 FLT. STRIP STORAGE BIN 12 PHONE JACK

POSTED PAPERWORK

ATL APPRAOCH CHART

THUNDERSTORM INTENSITY LEVELS
TELEPHONE DIAL CODES

SATELLITE AIRSPACE ALLOCATION CHARTS

FIGURE 2-28. SATH-1 (SATELLITE HANDOFF) POSTITTON LAYOUT
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DEVICES
1. TELCO SPEAKER 7. ARTS TRACKBALL
2. FAA COMMUNICATIONS PANELS 8. ARTS QUICK LOOK PANEL
3. RHEOSTAT FOR ITEM A BACKLIGHT a ARTS KEYBOARD
4, RHEOSTAT FOR HALO LIGHT 10 PHONE JACK
5. TELCO KEY PACK
' €. ARTS PLAN VIEW DISPLAY/CONTROLS
POSTED PAPER WORK
? A. PERTINENT AIR TRAFFIC CONTROL INFORMATION

! B. POSITION SIGN IN LOG/CLIP BOARD

A

FIGURE 2-30. FINAL MONITOR 1/2 POSITION LAYOUT
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DEVICES

TELCO SPEAKER ARTS TRACKBALL
HALO LIGHT CONTROL
DIGITAL CLOCK
TELCO KEY PACK
TELCO DPIAL BOX

ARTS KEYBOARD
PHONE JACK

(a0 TN SN
« & + e
WO~

POSTED PAPER WORK

A. TELEPHONE DIAL CODES
B. ARTS III SUPERVISORY QUICK REFERENCE CAR

FIGURE 2-31. DH-4 (DEPARTURE HANDOFT) STATION LAYOUT
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DEVICES
1. TELCO SPEAKER 9. DIGITAL ALTIMETER
2. FAA COMMUNICATIONS PANELS 10. TELCO KEYPACK
3. VIDEO MAP SELECTOR 11. ARTS PLAN VIEW DISPLAY/
4, CONTROL FOR ITEM A BACKLIGHT CONTROLS
' 5. HALO LIGHT CONTROL 12. SIMULATION PILOT INPUT
6. WIND DIR. INDICATOR PANEL
7. WIND SPEED INDICATOR 13. ARTS TRACKBALL
) 8. RHEOSTAT FOR WIND INSTR. 14. ARTS QUICK LOOK PANECL
’ 15. ARTS KEYBOARD

f 16. PHONE JACK
POSTED PAPER WORK

! A. PERTINENT AIR TRAFFIC CONTROL INFORMATION
B. COMMUNICATION INSTRUCTIONS

FIGURE 2-32. DR-4 (DEPARTURE RADAR) POSITION LAYOQUT
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11

16

[ 17 ]

DEVICES

1. TELCO SPEAKER 10.

2. FAA COMMUNICATION PANELS 11.

3. VIDEO MAP SELECTOR

4. RHEOSTAT FOR ITEM 18 12.

5. HALO LIGHT CONTROL

6. RVR PANEL 13.

7. WIND DIR. INDICATOR

8. WIND SPEED INDICATOR 14.

9. LICHT CONTROL FOR WIND INSTR. 15.
16,
17,
18.

POSTED PAPER WORK

COMMUNICATION INSTRUCTIONS

= -

FIGURE 2-33,

INSTRUCTIONS FOR COMBINING POSITIONS

DR-2 (DEPARTURE RADAR) POSITION LAYOUT

TELCO KEYPACK
ARTS PLAN VIEW DISPLAY/

CONTROL

FORMER FLT. STRIP DROP TUBE
EXIT

SIMULATION PILOCT INPUT
PANELS

ARTS TRACKBALL

ARTS QUICK LOOK PANEL
ARTS KEYBROARD

PHONE JACK

BACK LIGHT PANEL




DEVICES
1. TELCO SPEAKER 7. TDLP PRINTELR
' 2. HALO LIGHT CONTROL 8. ARTS TRACKBALL
3. DIGITAL CLOCK 9. ARTS QUICK LOOK PANEIL
4. TELCO KEYPACK 10. ARTS KEYBOARD
5. TELCO DIAL BOX 11. PIONE JACK
> 6. FLT. STRIP STORAGE BIN
) POSTED PAPER WORK
' A. POSITION SIGN IN CLIPBOARD

,.

, FIGURE 2-34, DH-2 (DEPARTURE HANDOTFT) TOSTTION LAYOUT




DEVICES

____JL;:] somt— 5
1. TELCO SPEAKER 5. MAINTENANCE PHONE JACK
2. TELCO KEYPACK 6. INCOMING CALL CUE LIGHT
3. TELCO DIAL BOX 7.
4. 8. CUE LIGHT FOR CENTRAL FLOW

PHONE JACK

POSTED PAPERWORK
A. TELEPHONE DIAL CODES

CONTROL CALLS

FIGURE 2-35. CI-D (DEPARTURES) POSITION LAYOUT
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DEVICES

1. TELCO SPEAKER 7. ARTS TRACKBALL

2. HALO LIGHT CONTROL 8. ARTS QUICK LOOK PANEL
3. TELCO KEY PACK 9. ARTS KEYBOARD

4. TELCO DIAL BOX 10. PHONE JACK

S. FLIGHT-STRIP TRAY 11. HAND PHONE

6. FLT.-STRIP DROP TUBE EXIT 12, HOOK FOR SIGN IN LOG

POSTED PAPER WORK

TEAM SUPERVISOR'S CHECKLIST

TELEPHONE DIAL CODES

ARTS II1 SUPERVISORY QUICK REFERENCE CARD
POSITION SIGN-IN LOG/DEPARTURE CONTROLLERS

ONnw>

FIGURE 2-36. DH-3 (DEPARTURE HANDOFF) POSITION LAYOUT
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DEVICES

1
2
3
4.
5.
6
7
8
9

TELCO SPEAKER 10.
FAA COMMUNICATIONS PANEL 11.
VIDEO MAP SELECTOR 12.
RHEQSTAT FOR ITEM A BACKLIGHT 13.
HALO LIGHT CONTROL 14.
RVR PANEL 15.
WIND DIR. INDICATOR 16.
WIND SPEED INDICATOR 17.
RHEOSTAT FOR WIND INSTR. 18.

POSTED WORK PAPER

A.
B.
C.

PERTINENT AIR TRAFFIC CONTROL INFORMATION

COMMUNICATION INSTRUCTION
TELEPHONE DIAL CODES

FIGURE 2-37. DR-3 (DEPARTURE RADAR) POSITION LAYOUT

DIGITAL ALTIMETER

TELCO XEY PACK

ARTS PLAN VIEW DISPLAY/CONTROLS
PORTABLE FLT,-STRIP STORAGE BIN
PORTABLE FLIGHT-STRIP TRAY

ARTS TRACKBALL

ARTS QUICK LOOK PANEL

ARTS KEYBOARD

PHONE JACK
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DEVICES

1. TELCO SPEAKER 10.
2. FAA COMMUNICATIONS PANELS 11.
3. VIDEO MAP SELECTOR 12.
4. RHEOSTAT FOR ITEM A BACKLIGHTS13,
5. HALO LIGHT CONTROL 14.
6. RVR PANEL 15.
7. WIND DIR. INDICATOR 16.
8. WIND SPEED INDICATOR 17.
9, RHEOSTAT FOR WIND INSTR.

POSTED PAPER WORK

o Ow

TELCO XEY PACK

ARTS PLAN VIEW DISPLAY/CONTROLS
PORTABLE FLT.-STRIP STORAGE BIN
PORTABLE FLIGHT-STRIP TRAY

ARTS TRACKBALL

ARTS QUICK LOOK PANEL

ARTS KEYBOARD

PHONE JACK

PERTINENT AIR TRAFFIC CONTROL INFORMATION

COMMUNICATION INSTRUCTIONS

DEPARTURE AIRSPACE ALLOCATION CHARTS

THUNDERSTORM INTENSITY LEVELS

FIGURE 2-38.
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DR-1 (DEPARTURE RADAR) POSITION LAYOUT
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DEVICES

1. TELCO SPEAKER 7. ARTS QUICK LOOK PANEL

2. HALO LIGHT CONTROL 8. ARTS KEYBOARD

3. DIGITAL CLOCK 9. TRANSCEIVER FOR BACKUP COMM.
4, TELCO KEY PACK 10. PHONE JACK

5. TELCO DIAL BOX 11. HAND PHONE

6. ARTS TRACKBALL

POSTED PAPER WORK
A. DEPARTURE BINDER

B. ART III SUPERVISORY QUICK REFERENCE CARD
C. TELEPHONE DIAL CODES

FIGURE 2-39. DH-1 (DEPARTURE HANDOFF) POSITION LAYOUT
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NORTH

GC1 LC4
LC3

|.— 141=T___.|
APPROXIMATELY TO SCALE

CLEARANCE DELIVERY CC CAB COORDINATOR
FLIGHT DATA TS TEAM SUPERVISOR
LOCAL CONTROL
GROUND CONTROL

FIGURE 2-40, TOWER CAB LAYOUT
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DEVICES PAPER

O 00~ BN
e o ® s e+ e s s s

COFFEL MACHINE A. TELEPHONE CODES
TELPHONE, FLOW CONTROL TO WASH. DC

ELECTRICAL OUTLET

TELEPHONE,

TELEPHONE, REGULAR COMMERCIAL PHONE

TELCO KEYPACK

TELCG DIAL BOX

TELCO SPEAKER

TELCO JACK PANEL

RADIO TO AIRPORT VEHICLES FROM CITY OF ALANTA
TELPHONE,

AM/TM RADIO

FIGURE 2-41. TS (TEAM SUPERVISOR) POSITION LAYOUT




DEVICES

1. ELECTRO WRITER
2 BINOCULARS

FIGURE 2-42.
CONTAINING AN

PAPER

Ao ATL WEATHER REPORT
B. ATIS FORMAT SHEET
C. TAXIWAY MAP

CONSOLE AREA TO LUFT OF FLIGHT DATA POSITION
ELECTROWRITER
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DEVICES POSTED PAPER

STRIP BAY A. TELEPHONE NUMBERS
TELCO SPEAKER ]
INBOUND ATIS i
OUTBOUND ATIS

TELCO DIAL BOX § KEY PACK
PHONE JACK

oSN~
* e« s e o »

FIGURE ?-43. FD (FLIGHT DATA) POSITION LAYOUT
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DEVICES

1. WINDSHEAR INDICATOR

2. MALS CONTROLS

3. RHEOSTAT, OVERHEAD LIGHTS

4., TELCO SPEAKER

5. BACKLIGHT CONTROL FOR WIND

INSTRUMENTS

6. ALTIMETER

7. TELCO KEYPACK

8. FAA AUDIO MODULE

9. FAA MIKE JACK

10. FAA FREQUENCY SELECTION PANEL
11. WIND DIRECTION INDICATOR
12. WIND VELOCITY INDICATOR
13. CLOCK
14. STRIP DELIVERY TUBES TO

TRACON

POSTED PAPER

A.
B.

ALTERNATE RADIO FREQ.
MALS BRIGHTNESS SETTINGS

FIGURE 2-44. LC-1 (LOCAL CONTROL) POSITION LAYOUT




DEVICES

1. RUNWAY LTGHTING

2.  TAXIWAY

LIGHTING

3. TELEPIHONE

FICURE 2-45.

ATRPORT LTIGHTING PANELS LOCATED BETWEEN LC-1

2-56

AND LC-2

—
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DEVICLES
1. TELEPHONE

( 2. VISUAL APPRONCH sToPl INDTCATOR (VAST) PANEL
3, APPROACH LIGHTTNC SYSTIN (ATEY PANTL

FIGURE 2-36. ALC/BAYT PANVLS TOCNTED RETWEEN 1L.C-1 AND LC-2
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DEVICES PAPER

RHEOSTAT OVERHEAD LIGHTS A. STANBY RADIO FREQ.
TELCO SPEAKER B. SCRATCHDAD

RVR DISPLAY CONTROLS

TELCO SPEALER, HOTLINE

TELCO KEYPACK

FAA AUDIO MODULE

FAA JACK PANEL

FAA FREQUENCY SELECTION PANEL

STRIP DELIVERY TUBES TO TRACON

STRIP TRAY

OWo N & N

p—

FIGURE 2-47. LC-2 (LOCAL CONTROLY POSTTION LAYOUT
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) DEVICES
R 1. WINDSHEAR INDICATOR
2. BACKLIGHT CONTROI. TFOR WIND INSTRUMENTS
! 3. WIND DIRECTION INDICATOR
4. WIND VELOCITY INDICATOR
4 5. ALTIMITER
6. CLOCK
! FIGURE 2-48.

WEATHER DEVICES LOCATED RETWEEN LC-2 AND GC-3

e




DEVICES PAPLR

STRIP BAY

TELCO SPLEAKER

TELCO KLY PACK

FAA AUDIO MODULL

FAA MIKE PANEL

FAA FREQUENCY SELECTION PANEL
PORTABLE STRIP TRAY

FAA FREQUENCY LOCATIONS
CONTROL PERSONNEL CHECKLIST
RUNWAY /TAXIWAY MAP
SCRATCHPAD

ol eplvelil

N U BN

SO (GROTIND CONTROLY POSTTION LAYOUT




ASR MAP CONTROL
RHEQSTAT, OVERHEAD LIGHTS
TELCO SPEAKLER

TELCO KEYPACK
TELCO DTAL

[ WTa ER~ TR SO

PAPTR

A, RUNWAY/TAXIWAY MAP
B. SCRATCHPAD

(CAR COORDINATOR) POSTTION LAYOUT
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>
) DEVICES PAPER
; 1. TELCO SPEAKER A. FAA FREQ. LOCATIONS
. 2. TELCO KEYPACK B. CONTROL. PERSONNEL CHECKLIST
’ 3. FAA AUDIO MODULE C. FLIGHT STRIPS

4. STRIP BAY D. SCRATCHPAD
4 5. FAA MIKE JACK

6. FAA FREQUENCY SELECTION PANEL

7. RHEOSTAT, OVERHEAD LIGHTS
b 8. PORTABLE STRIP TRAY
3 FIGURE 2-51. GC-2 (GROUND CONTRO!Y PASTITION LAYOUT

~
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DEVICES

1. WINDSHEAR INDICATOR

2. BACKLIGHT CONTROL FOR WIND INSTRUMENTS
3. WIND DIRECTION INDICATOR

4, WIND VELOCITY INDICATOR

5. ALTIMETER

6. CLOCK

FIGURE 2-52. WEATHER DEVICES LOCATED BETWEEN

GC-2 AND LC-3
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DEVICES POSTED PAPER

RVR DISPLAY A. SCRATCHPAD
TELCC SPEAKER

TELCO SPEAKER, HOTLINE {
300SS TELCO KEYBOARD ’
AUDIO MODULE

FAA MIKE PANEL

FREQUENCY SELECTOR MODULE
STRIP DELIVERY TUBES

ALS CONTROL PANEL RNWY 8
PORTABLE STRIP IRAY

:
}
1

~ bt 2
—
OWOoONIO U S LW
e e ¢ & o o s s o o

FIGURE 2-53. LC-3 (LOCAL CONTROL) POSITION LAYOUT

3 ; i 2-64

e b Ve sl 2




N

/

\
’
) DEVICES
' 1. TELEPHONE
)| 2. MALS CONTROL PANEL
i
i
4
(
Y
/7
) FIGURE 2-54. MALS PANEL LOCATED BETWEEN LC-3 AND GC-1
i
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! DEVICES
1. STRIP BAY
5 2. RHEOSTAT, OVERHEAD LIGHTS
' 3. TELCO SPEAKER
\ 4, TELCO TO RAMP TOWERS

EASTERN & DELTA

PAPER

A. RUNWAY/TANWAY MAP

B. CONTROLLER POSITION SIGN-ON LOG
C. MALS BRIGHTNESS SETTINGS

D. TRAFFIC COUNT SHEET

(FOR GATE HOLD PROCEDURES)

) S. TELCO KEYPACK

. 6. TELEPHONE

4

(-

A

/7 FIGURE 2-55. GC-1 (GROUND CONTROL) POSITION LAYOQUT
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POSTED PAPER

WIND DIRECTION A RAPID FREQUENCIES
WIND VELOCITY

RUIEOSTAT FOR WIND INSTR. LIGHTING

ALTIMUTER

STRIP DELIVERY TUBES

AUDTO MODULE

PAN MIKE PANETL

FREQUENCY SELECTOR MODULE

STRIT BAY

CLOCK

FIGURE 2-56. LC-4 (LOCAL CONTROL) POSITION LAYOUT




DEVECE PAPER

I 1LS ALARM CONSOLE A TLS PANEL
2 ASPI CONTROL PANEL
TOLoM-VOT MONTTOR PANEL
DOATTITUDE ALARM CONTROL PANEL
SPPAKER FOR ALT ALARM
R OSTAT OVERIEAD LIGHTS
SR ADSET JACKS

V-

Pl 2L87 . VARIOUS MONITOR PANELS LOCATED IN CONSOLE
ool -5 POSTTION

INSTRUCTION SHEET

TO RIGHT




TRANSCETVER

N FIGURE 2-58. BACKUP VHF CONTROLLER TO PILOT TRANSCEIVER
/ LOCATED IN CORNER TO RIGHT OF LC-4




FIGURE 2-59.
CONSOLE LAYOUT
UNIT

CD'S (CLEARANCE DELIVERIES) LEFT HAND OF
- THE TLIGHT DATA ENTRY AND PRINTOUT (FDEP)
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DEVICES PPAPLEK

STRIP BAY A FLIGHT STRIPS

RHEOSTAT OVERHEAD LIGHTS
PHONT TACK
ARTS KEYBOARD

B o
o s e e

FIGURE 2-60. D (CLEARANCE DELIVERY) POSTTION LAYOUT
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DEVICES POSTED PAPER

1
2
3
4
5
6
7
8.
9.
10.
11.
12.

TELCO SPEAKER A. TEL DIAL CODES
RHEOSTAT OVERHEAD LIGHT B. GATEHOLD FREQ.
DIGITAL CLOCK

AUDIO MODULE

FAA MIKE PANEL

FREQUENCY SELECTOR MODULE

TELCO KEYPACK & DIAL BOX

A/N DATA ENTRY DEVICE

MONITOR

ENTER BUTTON & PEM STICK

FLIGHT STRIPS

FLIGHT STRIP STORAGE BIN

FIGURE 2-61 (CD'S (CLEARANCE DELIVERY) RIGHT HAND CONSOLE
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3. CANDIDATE CONSOLIDATED CAB DISPLAY EQUIPMENT

The characteristics of weather displays and lighting control
panels to be considered in the Consolidated Cab Display design
(CCD) are described in this section from the controller's point of
view. The tower locations, users, manner of use, a picture, and
physical description are presented for each piece of equipment.

3.1 OPERATIONAL DISPLAY INFORMATION
(1) Time, digital clock (Figure 3-1)
A. Characteristics

Shows Greenwich mean time (Zulu time)

Hours 00 to 23, two digits

Minutes 00 to 60, two digits

Seconds 00 to 60, on drum

Digits approximately 0.5" high by 0,375" wide
Clock panel approximately 6.5" high, 9.5" wide

B. Deployment in TRACON
Locations: (Figure 3-2)

DH-1 (Departure Handoff)
DH-2

DH-4

SATH-3 (Satellite Handoff)
AH-3 (Arrival Handoff)

AC (Assistant Chief)

Users - AH-2 records time that he broadcasts SIGMET's on the
back of the flight strip containing the weather information. He
obtains the time from the TAR-2 ARTS display.

In the past, Arrival Handoff Controllers recorded the time of
handoff of aircraft from the enroute center to the TRACON (ARTS
handoff). They are now experimenting with not doing this. Also
the TAR positions record times on flight strips when they have to

hold aircraft back to maintain appropriate spacing of arrival aircraft.
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e

e 3

. FIGURE 3-1. WEATHER INSTRUMENT CLUSTER IN CAB, INCLUDING
WIND DIRECTION AND VELOCITY, ANALOG ALTIMETER, AND
DIGITAL CLOCK
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Only one of the AH positions has a clock and none of the TAR
positions do. In either case, controllers prefer to get their time
information from the nearest ARTS display. Because of the location
of the clocks in the TRACON (Figure 3-3) and the fact that the
numbers are recessed beneath the clock case, even those who have
clocks prefer not to use them because they must get up from their
chairs to do so. Of course, the clocks must be used during the
mid-shift when the ARTS is down for maintenance. '

C. Deployment in cab
Locations: (Figure 3-4)

FD (Flight Data)
LC-1 (local Control)
LC-2

LC-3

LC-4

Users - Local and Ground Controllers need time primarily for
pilot time checks and to reference events for the record. In the
past, Local Controllers also recorded departure time on flight
strips. Controllers tend to obtain time from the data block on
the ARTS BRITE rather than using the console clocks, except for the
mid-shift when ARTS is down. Clocks in the Local Controllers
consoles are readable but the Flight Data's clock is mounted too
high to be seen from the seated position. Times indicated by the
cab console clocks do not appear reliable either. On two separate
observations, these times differed by as much as five minutes among
the 5 clocks.

Ground Controllers use time information in monitoring traffic
flow but have no clocks at their own positions.

(2) Barometric Pressure, Altimeter (Figure 3-S5, 3-6)

A. Characteristics

Digital display - Unit approximately 3,0" high by 3,0"
wide.

Digits approximately 0.50" high by 0.25" wide.
Displays in inches and hundredths of inches of mercury.

3-4
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FIGURE 3-3.

DH-1 POSITION SHOWING LOCATION OF

CLOCK,WELL ABOVE LINE OF SIGHT OF SEATED CONTROLLER
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GC2
CcC
GC3

X

D@I
GC1(GH) LC4

TS

CD

Q%@ Lc2 .

LC1 FD
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LEGEND:

CLOCK
ALTIMETERS
Digital

Analog

FIGURE 3-4. LOCATION OF WEATHER EQUIPMENT IN TOWER CAB

= 14FT__.|
APPROXIMATELY TO SCALE
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FIGURE 3-5. DIGITAL ALTIMETER USED IN CONTROLLER CONSOLES
IN TRACON AND CAB
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Uses 4 digits with decimal point after first two.

Analog display - (Figure 3-1).

Display case 8" in diameter.

Scale range - 28.00 to 31.00 reading in inches and
hundredths.

B. Deployment in TRACON

Locations: (Figure 3-2)

TAR-1 (Terminal Area Radar)
TAR-2
AR-1 (Arrival Radar)
.DR-4
DR-3
i SAT-2 (Satellite Radar) analog display

' Users - Normally not used in TRACON because pilots get altim-
eter reading from ATIS or from their companies. When pilots do re-
quest altimeter readings, most controllers usually give the value
shown on the ARTS even though it may be an hour old, because it
agrees with the ATIS report. However when weather is fluctuating,
controllers prefer to give the realtime altimeter value from the
console displays because of its timeliness. Console displays must
also be used during the mid-shift when the ARTS is down for main-
tenance.

C. Deployment in Cab
Locations: (Figure 3-4)

LC-1 (Local Control
LC-2
LC-3
LC-4

Users - As in the TRACON, controllers prefer to use the
altimeter readings shown on the BRITE because it agrees with the
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ATIS message. However, when aircraft are at low altitude and in
conditions of fluctuating pressure the console units are preferred,
The controllers have the most trust in the analog display and use

it as a standard against which to check the digital units for
accuracy. A survey of the four altimeters located in the cab showed
them to read within one-one hundredth of an inch of one another.

(3) Wind Direction and Speed (Analog indicators, Figure 3-1)

A. Characteristics

Dial diameters - approximately 3.7"

Instrument casing - 4.5" by 4.5"

Range of measurement - 0° - 360° 0 knots - 100 knots

Sensor location - Centerfield wind sensor located near
end of runway 8 as shown in Figure 3-7,

B. Deployment in TRACON

Locations: (Figure 3-2, 3-6)

TAR-4 (Terminal Arrival Radar) DR-1 (Departure Radarf

TAR-3 DR-2

TAR-2 DR-3

TAR-1 DR-4

AR-1 (Arrival Radar) SAT-2 (Satellite Radar)
AR-2

Users - Arrival Radar often issues wind, especially to light

aircraft following heavy aircraft; Terminal Area Radar uses wind
information primarily as an indicator of potential traffic control
problems; and satellite controllers often give Atlanta wind condi-
tions to pilots landing at satellite airports without their own
wind information. Departure Radar never gives wind except during
the mid-shift when all controller functions are combined at the
DR-1 and DR-3 consoles.
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Deployment in cab
Locations (Figure 3-4)

LC-1 (local Control)
LC-2 at adjacent console

LC-3 at adjacent conscle
LC-4

Users - Local Control gives winds to arrivals when giving
clearance to land. Since winds are on ATIS, Ground Control only
needs wind information as a backup in case of ATIS failures and
occasional pilot requests. However, cab controllers are instructed

to use the low level wind shear alert system (LLWSAS) rather than
the conventional analog indicators although the analog displays
are preferred for wind information in response to pilot requests
for wind checks and when variations in gusting winds are important.

(4) Low Level Wind Shear Alert System (LLWSAS)
A. Characteristics (Figure 3-7)

The LLWSAS display is ernclosed in a box measuring 9" high,
10" wide and approximately 7" deep. The display can present six
rows of information and has a single column of push-push control
buttons with one button before each row. The information presented
l . in each row is derived from the centerfield wind (CW) and 5 bound-
ary wind sensors (SE, NW, NE, SE, S) shown in Figure 3-8.

Centerfield Wind - Depression of the top button activates all
the flat pack character displays on the console for a filament

check. The top line of information beside that button is normally
continuously activated and contains 7 characters representing

Y centerfield wind; including 3 characters for direction, 2 characters
?' for speed, and 2 characters for average wind gusts.
{ Boundary Wind - Depending upon the initial state, depression

of the push-push button before each row of boundary information
either places the row in a state of continuous display or in an

. automatic mode. In continuous display, S5 characters are shown con-
tinuously and include 3 characters for wind direction and 2 for
wind speed. In the automatic mode when boundary winds vary from

TN

RTINS,
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FIGURE 3-7. LLWSAS DISPLAY
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FIGURE 3-8. MAP OF HARTSFIELD-ATLANTA - RUNWAY SYSTEM SHOWING
LOCATION OF BOUNDARY AND CENTERFIELD WIND SENSORS
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the centerfield wind to a prespecified amount, the direction and
speed of that wind is shown and an alarm is sounded for 1 second.
The alarm may sound with wind differences as small as 5 knots. The
alarm threshold is not adjustable.

B. Deployment in TRACON

No LLWSAS displays are located in the TRACON.
C. Deployment in cab

Locations (Figure 3-4)

LC-1 (Local Control)
LC-3

Users - Local controller gives centerfield wind when he gives
landing clearances unless the wind is below 10 knots. Because of
the high frequency of alarms, only alarms representing wind differ-
ences larger than 10 knots are issued to pilots.

(5) Runway Visual Range (RVR)
A. Description (Figure 3-9)

With the exception of the 2-unit RVR panel in the DR-3 con-
sole, the RVR panels are used in the TRACON and cab in a three unit
configuration produced by adding a single unit display panel to a
two-unit panel as shown in Figure 3-9. The double unit shown re-
quires 6" x 7" of console space, and when combined with a third unit
needs a 6" by 16" console area.

Each unit contains an eight-position selector switch, a triple
window and alarm controls. The selector switch can select the
value of any one of the 5 RVR sensors located in the field
(Figure 3-10) for presentation in the three segment window below
it. Because there are only 5 RVR sensors, 3 of the switch positions
are inactive. Indicator lights show the 8 positions possible for
the switch. When one position is selected, the light is activated
showing which RVR sensor is providing the reading in the window
below. The window indicates the RVR reading in hundreds of feet
using 2 digits and it may show one of the following non-numeric
characters in the third segment of the window.
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L - Light level too low
+ - Reading higher than indicated
- - Reading less than indicated

T - In test mode

E - Error in the systenm,

The pair of dials beneath each window are used to select alarm
thresholds. A yellow indicator light beside them and an auditory

alarm are activated when RVR values equal or drop below these
thresholds. The three-unit display is normally used to obtain RVR
values on a single runway at a time. The left dial is used to
select the sensor for touchdown RVR, the center dial for mid-range,
and the right dial for rollout. RVR values for sensors not initial-
ly selected can be obtained instantaneously by moving the selection
switches, but this is never done. When runway 8/26 is selected, the
left window is used for touchdown RVR and the center one for roll-
out.

B. Deployment in TRACON
Locations

TAR-1 (Terminal Area Radar) not staffed
TAR-2

TAR-3

TAR-4 not staffed

AR-1 (Arrival Radar)

AR-2

DR-1 (Departure Radar)

DR-2 not staffed

DR-3

Users - During marginal visibility conditions, RVR panel is
scanned by TAR and AR controllers on every operation so that pilots
can be informed in case of significant departures from ATIS and
to anticipate changes in metering and spacing requirements. DR-1
and DR-3 controllers require the same information during mid-shift
when they handle arrival functions.
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C. Deployment in cab
Locations
LC-2
LC-3
Users - During IFR conditions, Local Control advises arrivals
and departures. Ground Control keeps taxiing departures apprised,

particularly during marginal and fluctuating visibility conditions.
Getting RVR information is awkward for Ground Controllers, none
of whom have their own displays.

(6) ATIS
A. General Description (Figure 3-11)

Arrival and departure ATIS units are used in the cab for
recording, reviewing, and disseminating weather messages and
selected operational instructions to aircraft. Arrival messages
are usually recorded hourly and include: code letter (A through M)
altitude readback, runway holding information, weather, approaches
in use, ILS approach information, and instruction to acknowledge
ATIS code on initial contact with ATL tower. Departure messages
include: code letter (N through Z), altitude readback, weather,
departure runway in use, clearance instructions for IFR and VFR
operations, instructions to acknowledge ATIS code to CD, and gate-
hold instructions if relevant.

B. Deployment in TRACON

Locations: No ATIS consoles in TRACON but the arrival
code is shown on all ARTS displays.

Users - TAR 2,3; DR-1,3; SAT-1,2,3 controllers need ATIS code
to verify code acknowledgements made by arrivals on initial contact
with the tower. ‘

C. Deployment in cab

Locations: Recording panels are located in console next
to LC-1. Arrival codes are displayed on all ARTS dis-
plays and CD's ASR monitor. Departure code is not dis-
played in the tower except on the electrowriter message
serving as basis for ATIS weather updates.
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FIGURE 3-11, PANELS USED IN RECORDING INBOUND AND
OUTBOUND ATIS MESSAGES FROM THE CAB
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Users - CD and -team supervisor and LC-1 share responsibility
for recording ATIS messages. CD must have arrival code to enter
on the ARTS displays and the departure code to verify code ac-
knowledgements of departures.

3.2 CONTROL/STATUS PANELS
(1) 1ILS Monitor
A. Description (Figure 3-12)

16" x 15-1/2" panel located near the LC-4 console at posi-
tion 38 (Figure 3-13). All except the bottom row of buttons are
status indicators only. On the bottom row the three buttons with
runway designations are depressed to activate the localizer and
glide slope for the corresponding runways; the '"silence' button
is used to silence the alarm next to it; the '"test' button illumi-
nates all status buttons as a light check; the black knob adjusts

. the brightness of the status buttons; and the toggle switch is
used to select the desired 26/8 runway orientation.

\ Any changes in equipment status, including that resulting
from maintenance work on the system, triggers the auditory alarm.
The resulting high number of false alarms is a constant source of
irritation to the controllers and has destroyed the usefulness of
the alarm feature as an alert to real malfunctions. Warning lights

indicate which equipment is malfunctioning so that arriving pilots

can be alerted and assess the effects on their landing minimums.

However, these lights are difficult to detect in daylight brightness

conditions and so may go unnoticed for some time, if the alarm is

silenced without a close survey of the status lights. Team super-

visors respond to valid alarms by notifying the assistant chief ;

who calls AF. !
|

B. Deployment in TRACON
There is no ILS panel in the TRACON.

C. Deployment in the cab

The team supervisor is responsible for turning the system
on and off and changing runway orientations. As a matter of con-
venience LC-1 or LC-3 may also do this.
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(2) LOM-VOT Panel (Figure 3-14)

8-1/2" x 5-3/4" panel located to the right of the ILS panel at
Position 38. It provides on/off status information on the NDB
(RED OAK) at the outer marker of runway 9L, on the LOM (CATTA)
at the outer marker of runway 8, and on the VOR test facility (VOT).
LOM REDAN off runway 26 is monitored by the flight service station
personnel who use it to broadcast weather information. The VOT is
used by the cab to broadcast the departure ATIS messages.

The LOM-VOT panel includes status indicators and an auditory
alarm. The row of red and green pairs of indicators show the state
of the equipment monitored. The buzzer is activated by changes
in the status of that equipment. The sound of the auditory alarms
on the ILS and LOM-VOT panels are indistinguishable. So when
either is activated, both panels may have to be examined to deter-
mine the source of the alarm. The "silence'" button silences the
alarm; the "test" button is used to check the indicator light
filaments and the alarm; and the "dimmer" is used to adjust the
brightness of the indicator lights.

There is no LOM-VOT panel in the TRACON.
(3) Approach Lighting System/Sequence Flasher Lights
A. Description

The ALS/SFL panels (Figure 3-15) in the cab are used to
control the ALSF-1 system (Figure 16) on runway 8 and the ALSF-2
system (Figure 3-17) on runway 9. Each panel requires approximate-
ly 10-3/4" x 9" of controller console space.

To activate the system the '"brightness control" (central
rotary switch) of the appropriate panel is turned to step 1 and
"approach lights'" switch is moved to the right to "on." The red
lights and the buzzer are then activated. Moving the "ALS Trouble
Switch" to the right silences the buzzer. After 3- seconds, the
field lights warm up extinguishing the red light and reactivating
the buzzer. The trouble switch is then returned to the left,
silencing the buzzer. The brightness is then adjusted to suit
visibility levels. When adjusted to step 5 - the brightest level -

3023
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the lights will automatically return to step 4 after 15 minutes.
Pushing the "timer reset” or moving the "brightness control” from
BS to B4 and back to BS will start a new 15-minute cycle. If S

or more lamps go out, the pair of green lights above the "approach
lights" switch go out and the pair of red lights at the upper left
of the panel and the buzzer goes on. The buzzer is silenced by
moving the "ALS trouble switch” to the right.

The flashers are turned on by pushing the "flashers" switch
to "on.” This causes the two small red lights at the'upper right
of the panel to go on momentarily. Then the larger green lights
just above the "flasher” switch go on. A buzzer is sounded if
three of the flasher lights in the field go out. The buzzer is
silenced by moving the "SFL Trouble Switch" to the right.

B. Deployment in TRACON
There is no ALS/SFL panel in the TRACON.
C. Deployment in the cab

The ALS/SFL panels are located between LC-1 and LC-2 consoles
(Figure 3-13) and are monitored and the controls are adjusted by
the local controllers responsible for runways 9R and 8 (LC-2,
LC-3). The majority of the time when pilots break through an
overcast sky to clear visibility conditions, they request the
flashers to be turned down or off. This requires quick access
to the controls, but the location of the controls for runway 8
make quick responses unlikely.

The controllers do like the action of the brightness
control switch. Its size and the positive clicks made by the
switch as it is moved from one brightness level to the next make
it easy to use even while not looking at it.

(4) Runway Light Control Panel
A. Description:

This panel (Figure 3-18) occupies 17-1/2 by 15-1/2 inches
of console area and is used to turn on and adjust the brightness of
runway edge and centerline lights, touchdown zone lights and lights
on selected taxiways. The system contains no alarms. The indica-
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tor lights at each switch show the status of the switch and not the
condition of the field lights. Controllers depend upon pilot
reports and their own visual sightings for detecting system mal-
functions. The panel and field units that it controls are owned
and maintained by the city.

The panel controls are as follows:

Row 1 - 9R/27 master switch
Edge lights, on-off and brightness
Centerline, on-off ard brightness
Touchdown zone lights, on-off and brightness
East-West Taxiway Selector, on-off and brightness
Taxiway E Centerline, on-off brightness
Indicating Light Dimmer, brightness of indicator

lights in top row.

Row 2 - 9L/27R master switch
Edge lights, on-off and brightness
Centerline, on-off and brightness
Taxiway F Centerline, on-off and brightness
Taxiway L Centerline, on-off and brightness

Row 3 - 8/26 master switch
Edge lights, on-off and brightness
Centerline on-off and brightness
Touchdown zone lights, on-off and brightness
Taxiway D Centerline, on-off and brightness
Unknown
Unknown

Row 4 - Taxiway H, on-off and brightness
Unknown
Emergency Generator for field lighting

B. Deployment in Cab

Located between LC-1 and LC-2 positions (Figure 3-13).
Local Control-2 usually makes all adjustments of the panel con-
trols. The runway lights are turned on at sunset and the bright-
ness is set to suit the visibility conditions. The brightness is
rarely set at the lower levels, because when low, the lights
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cannot be seen from the tower and so cannot be verified as on.
They are often set at the highest brightness level. This provides
the highest RVR readings during low visibility conditions.

Each runway is controlled independently. Runways not in
use are usually turned off, and controllers can respond to individ-
ual pilot requests for changes in brightness. Pilots breaking out
from an overcast sky sometimes ask that the brightness be reduced,
and occasionally controllers will indicate the active runway to
GA pilots unfamiliar with the airport by changing the brightness
levels of the runway lights. The East-West Taxiway selector con-
trols the lighting of the high speed taxiways from 9R/27L and
activates the lights of either the eastern or western exits de-
pending upon whether 9R or 27L, respectively, is being used for
arrivals. The supervisor uses the '"Emergency Generator" switch in
case of current failure.

Because of pilot requests, all local controllers need ready
access to the control panel. In its present location LC-3 does

not have such access.
C. Deployment in TRACON
There is no airport lighting panel in the TRACON.
(5) Taxiway light control panel
A. Description

This panel (Figure 3-19) is located beside the Runway
Light Control Panel between the LC-1 and LC-2 consoles and occupies
approximately a 9" x 16" area of console space. The panel is used
to turn on and off taxiway edge lights, taxiway signs, runway hold
signs, and the beacon light at the top of the control tower.
There is no alarm associated with the system to indicate malfunc-
tions. Light failures are detected through pilot report and visual
inspection. A key indicating the sections of taxiway controlled
by each switch is mounted next to the control paznel. Controls for
taxiway D, E, F, and L centerlines and for taxiway hold are on the
Runway Light Control Panel (Figure 3-18). The taxiway designations
may be compared to the runwiy map shown in Figure 3-20. This map
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was in effect during the data collection phase of the present study.
At this writing it has been updated (Figure 3-21) to rcflect changes
in the configurations and designations on taxiways located between
runways 8/26 and 9L/27R.

Functions of switches not specifically concerned with taxiway
segments are:
Master Switch - Controls power to all switches in the

row. Normally it is left on and the
segments of taxiway are turned on and off

one at a time.
Taxiway Signs On - Controls all taxiway signs l

BCN - Controls rotating beacon on terminal
building. It is wired to '"on'" position
and operates regardless of the position
of master switch in that row.

Centerline 30-100 - Two-position switches which select bright-
ness of centerline as 30 or 100 percent
of full brightness.

Runway Hold Signs - Activates all runway ''HOLD" signs on the
airport.

B. Deployment in TRACON
There is no Taxiway Light Control panel in the TRACON.
C. Deployment in cab

Local Control-2 operates the panel, probably because he
is the controller closest to it. The location of the panel prob-
ably is not important because it is only used at sunrise and sunset
or when there is 2z change in the configuration of active runways.

(6) Medium Intensity Approach Lighting System (MALS)
A. Description (Figure 3-22)

The MALS control consoles are approximately 6-3/4" high,
13" long, and 6=1/2" wide and are located at Local Control 1 and
3 positions. They are not an integral part of the controllers
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consoles and so can be moved, The consoles are used to turn the

MALS on or off and to adjust the brightness of the steady burning
lights. Either console can be used to effect a change in either

system by depressing the appropriate combination of '"address'" and
"function" buttons. The code for the MALS at runway 27L is shown
in Figure 3-23,

When the system is turned on, both steady lights and sequence
flashers are activated. The brightness of the steady lights can
be adjusted in three brightness levels. The sequence flashers

v o o ©

have no brightness adjustment and cannot be turned off independent
of the other lights. The console contains no indications of the
functioning of the lights and it contains no alarms. _ f

The console controls provide the following functions:

POWER - Indicator light showing whether the console is
receiving power.

XMIT - Indicator light showing whether the two '"SEND"

buttons are being depressed simultaneously.

Switch which turns power to the console on or off.

- o o0 v i

ON/OFF
ADDRESS

Buttons used to select first three numbers in code
used to operate lights (Figure 3-23).

FUNCTION- Buttons used to select 4th number in code.

SEND - When code has been selected to operate field units,
both "SEND" buttons must be depressed simultaneously
to send the command.

B. Deployment in TRACON

> None located in TRACON

) C. Deployment in cab

) The MALS consoles are located by the LC-1 and LC-3 posi-
,% tions (Figure 3-13) and used by these or other controllers respon-
’j sible for runways 27L and 26. They usually do not make brightness

changes; it is set on high or low depending upon the weather.
. Pilots do not ask for changes in brightness, but they do occasion-
‘ ally ask that the 'rabbit" be turned off. Controllers determine
the operating status of the MALS through direct viewing with

N
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binoculars from the tower. The lights on 26 cannot be seen from

the tower and so are always left on, even when using runway 3.
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4, CURRENT FLIGHT DATA SYSTEM AT THE
HARTSFIELD-ATLANTA TOWER CAB/TRACON

This section describes the current Flight Data System at
Atlanta that TIPS proposes to displace. The description covers
the:

o Overall purpose and evolution of the National Flight Data
System
Flight data equipment and layout at Atlanta

o Flight strips/scratch pads
Flight data layout/utilization by position at Atlanta

4.1 PURPOSE AND EVOLUTION OF THE NATIONAL FLIGHT DATA SYSTEM

To efficiently handle the flights in FAA controlled airspace
and at FAA controlled airports, controllers need certain informa-
tion on each flight. This information is called flight data and
includes such items as an aircraft's flight number, the type of air-
craft being flown, and the pilot's planned route. Originally,
all flight data was received by controllers via the voice radio
link with pilots. This data was maintained by the controllers on
blackboards and scratch pads.

Today the Flight Data System has evolved into a nationwide
computer based system that contains the flight data on all flights
that plan to fly in FAA controlled enroute airspace. Pilots
provide this information to the system prior to takeoff in the
form of flight plans and controllers receive the flight data on
these flights in the form of printed 1 by 8 inch paper strips
called flight progress strips. Limited flight data is also pro-
vided to controllers on their surveillence displays. For those
flights without a printed flight progress strip, controllers note
the pertinent flight data on either a blank flight strip or a
scratch pad. Controllers continue to use the voice radio link with
pilots to supplement, confirm, or modify their flight data as
required. In addition to maintaining flight data, controllers use
this paper oriented system to maintain other traffic management
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information, such as noting how a flight is to be handled or noting
that a particular instruction has been issued to the pilot.

The next major step in the evolution of the Flight Data System
being considered by the FAA is to replace the paper flight strip
with electronically displayed flight data. The system being de-
signed for terminal areas is called the Terminal Information Pro-

cessing System or TIPS.

4.2 FLIGHT DATA EQUIPMENT AND LAYOUT AT ATLANTA

The layouts of the flight data equipment in the Atlanta Tower
Cab and TRACON are presented in Figures 4-1 and 4-2 respectively.
For IFR flights, flight data is printed out on Flight Data Entry
and Printout (FDEP) units, Figure 4-3, in the Tower Cab and TRACON
about 30 minutes before the flights are expected to come under
the control of these two facilities. There is one FDEP unit in the
Tower Cab and four units in the TRACON as follows:

o Tower Cab Unit - prints out all IFR filed departures from
Hartsfield-Atlanta. The location of the FDEP unit shown
in Figure 4-1 is for Flight Data useage. When that posi-
tion is not staffed, the unit can be shifted to the left
on a set of tracks and be positioned for use by Clearance

Delivery.

0o AH-2 Unit in TRACON - prints out all IFR filed Hartsfield-
Atlanta arrivals entering the terminal area via the two

northern arrival gates (Figure 2-1).

o AH-3 Unit in TRACON - prints out all IFR filed Hartsfield-
Atlanta arrivals entering the terminal area via the two
southern arrival gates (Figure 2-1).

o SATH-1 Unit in TRACON - prints out all IFR filed arrivals
and departures from the satellite-airports under the
jurisdiction of the Atlanta TRACON.

o DH-3 Unit in TRACON - not used in this configuration; it is
primarily used during the midnight shift when all TRACON
radar positions are consolidated into the DR1 and DR-3
positions.
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FIGURE 4-3,

FLIGHT DATA ENTRY AND PRINTOUT (FDEP) UNIT
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From this listing, it is seen that the Tower Cab does not
receive any printed flight data for arrivals. The controllers use
scratch pads to keep track of the arrival flight numbers and any
other pertinent information. Figure 4-4 shows a typical scratch
pad. Scratch pads are used extensively in the Tower Cab and in the
TRACON at the Final Control (AR) and Monitor (MON) ©positions.

From this listing, it is also seen that the FDEP units are
located at the support controller position (i.e., the handoff and
clearance delivery positions). The controllers at these positions
are responsible for putting the typewritten flight strips into
individual holders and then putting the strips into the appropriate
flight strip trays. Some trays are mounted directly into the con-
troller consoles while other trays are portable and are located on
the counter at the controller positions, Figure 2-51. The number
and function of the flight strip trays found at each position in
the Tower Cab is presented in Table 4-1 and, for the TRACON, in
Table 4-2.

Finally, concerning the FDEP unit, the keyboard portion is
used by the controller to communicate with the computer-stored
flight data base in terms of inputting, requesting, and modifying
flight data. The computer used is the 9020 NAS Stage A unit. Each
En Route Center in the country has such a unit with which flight
data is stored and exchanged with other centers and with the
Center’'s client TRACON's and control towers.

Flight strip drop tubes are used at Atlanta to transport the
departure flight strips from the Tower Cab to the TRACON as each
departure is given clearance to takeoff. Each Local Control posi-
tion has two drop tubes - one leads to the satellite positions for
local or low flying departures and the other tube goes to the
departure positions for the routine airline departures linking up
with the en route airways. Figure 4-5 shows one of the drop tube
entrances in the Tower Cab and one of the TRACON exists.

When the departures leave the Terminal Area, the departure and
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satellite controllers remove the flight strips from their holders
and throw the holders into large plastic barrels. These collected
holders are periodically taken back to the Tower Cab for reuse,
Figure 4-6.

All flight strips are kept after being nused, for later collec-
tion and counting. The strips are temporarily stored in storage
bins located throughout the TRACON, Figure 4-7.

4.3 FLIGHT STRIPS/ SCPATCHPADS

Flight data is maintained in the Tower Cab/TRACON by means of
printed flight strips, handwritten flight strips, and scratchpads..

4,3.1 Printed Flight Strips

The flight strip printed out on the FDEP is the predominant
form in which flight data is kept in the TRACON and to a lesser
extent in the Tower Cab. These strips are provided for those
flights which prefiled IFR flight plans.

There are 3 types of operations handled by Atlanta controllers -
arrivals, departures, and overflights. Correspondingly, there are
3 basic flight strip formats.

o Format for arrivals to Hartsfield-Atlanta and secondary -
' airports, Figure 4-8.

o Format for departures from Hartsfield-Atlanta and secondary

y airports, Figure 4-9.

1

) o Format for overflights through the Atlanta Terminal Area, :

' Figure 4-10. !
! . . . . .

f; These flight strips provide a great deal of typewritten infor-

4 mation. However, controllers also make handwritten notations on

the flight strips. A survey of these notations is presented in
. Appendix A. The survey shows that these handwritten notations can
;’ be extensive - six or more per flight strip are common. The pur-
poses of these notations are varied and include:

o Noting changes to the typewritten flight data (e.g., \
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1. U 327 5. 8. 9. 98. 1Lsy/| 10. 11. | 12.
2, 0317 1031 110 34 40
3. D737/A . A.
4. C AN '\/ 13. 1. | 15. 42
— 9A. FTY 9C. I
OCR 16. 17. | 1s. ]

TYPED OUT INFORMATION

1.
2‘
3.

4.
5.
6.
7.
8.

9A.

Aircraft identification.

Revision number,

Number of aircraft, if more than one, type of aircraft, and
suffix indicating any special equipment; e.g., DME,
transponder, heavy, etc.

Computer identification number.

Secondary radar (beacon) code assigned.

Previous fix,

Coordination fix.

Estimated time of arrival at the coordination fix or
destination airport.

Destination airport.

HANDWRITTEN INFORMATION

8A.
9.

9B.
9C.
10.
12.
15.

(v ) when inbound given to Satellite.
Altitude (in hundreds of feet) and remarks.

Type approach to expect, enter (v ) when given to Satellite.

A large T to indicate tower en route,
Pattern time (minutes) outer fix.
Control time.

EFC/EAC.

AREAS NOT USED

11
13

14 17

16 18

FIGURE 4-8. FLIGHT STRIP FORMAT FOR ARRIVALS TO
HARTSFIELD-ATLANTA AND SECONDARY
AIRPORTS
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1.

3.
4,

vs27 5. 1027| 8. atL | 9. 10. 11. 12.
11 30
B737/A |6. 1101 ] A. 36 ACD AGS 2CY
Filed Route | 13- 14. 15. o
7170 | B. 9L
E A. CSFP B. _ | 14, 17. 18.
10 15 20

1.
2.
3.

4,
5.
6.
7.
8.
9.
9A.

4A,
8A.
8B.

9.

9B.
10.
11.
12,
13.
15.
l6.
17.
18.

TYPED OUT INFORMATION

Aircraft identification.

Revision number,

Number of aircraft, if more than one, type of aircraft, and
suffix indicating any special equipment; e.g., DME,
transponder, heavy, etc,

Computer identification number,

Secondary radar (beacon) code assigned.

Proposed departure time.

Requested altitude.

Departure airport.

Route, destination

Computer stored flight plan (CSFP).

HANDWRITTEN INFORMATION

Departure vector area.

Gate number.

Runway.

Manual altitude/restrictions if appropriate.

A large T to indicate tower en route,
Expect start engine time (minutes).
Departure time (hour).
Departure time (minutes).
Revised start engine time (minutes).
Clearance read.
Time aircraft calls ready to start (minutes).
Time you advise pilot to start engines (minutes).
Time aircraft advised ready to taxi (minutes).

AREAS NOT USED

14

FIGURE 4-9,

FLIGHT STRIP FORMAT FOR DEPARTURES FROM
HARTSFIELD-ATLANTA AND SECONDARY AIRPORTS
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.
.

N 123 5. 8. 9. 1 1, 12)/,
1112 V243 V97

o.\ 1
. GE 99/A |6, \ /
. 80 13. 14. 5.
9A. 7 16. \/13.

S A DI

TYPED OUT INFORMATION

1. Aircraft identification.

2. Revision number,

3. Number of aircraft, if more than one, type of aircraft, and
suffix indicating any special equipment; e.g., DME,
transponder, heavy, etc.

. Computer identification number.

. Secondary radar code (beacon) assigned.

. Coordination fix,

. Facility to which FD forwarded.

. Estimated time at coordination fix.

. Altitude and route of flight through terminal area.

W IR &

HANDWRITTEN INFORMATION

9A. A large T to indicate tower en route.
10. thru 18 -- except 13 - A large to indicate overflight
13, Control time.

FIGURE 4-10. FLIGHT STRIP FORMAT FOR OVERFLIGHTS
THROUGH THE ATLANTA TERMINAL AREA
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destination airport changed, Table A-1).

o Emphasizing information critical to the handling of the
flight even though it already is typed out on the flight
strip (e.g., the coordination fixes are emphasized on
arrival flight strips, Table A-1).

o Noting critical information to be used in the handling of
the flight (e.g., the type of approach to be made to a
satellite airport, Table A-1).

o Noting that a particular instruction has been issued to the
pilot (e.g., altitude instructions, Table A-1).

o Noting that required inter-controller coordination has
taken place (e.g., a notation is made when approach infor-
mation is passed from the TRACON to the control tower of a
flight's destination satellite airport).

o Noting information for other than controller purposes such
as for traffic counting or incident reconstruction (e.g.,
a T marked on Tower En Route Controlled flights)

The paper flight strip is being used by controllers for more
than maintaining flight data. Controllers are using flight strips
to note their intentions in handling a flight, particularly if the
handling is not to be routine. The controllers also note
operational events as they occur, such as issuing a particular in-
struction to a pilot or completing a necessary item of intercon-
troller coordination concerning a flight.

4.3.2 Handwritten Flight Strips

Some flights operating out of Hartsfield-Atlanta and the
satellite airports are local and do not require IFR flight plans,
and yet they fly within the Terminal Control Area (Figure 2-6).
All traffic within the TCA is under TRACON control. For these
flights, printed flight strips are not available; and controllers
take blank flight strip forms and write out the flight data.

The use of handwritten flight strips in the Atlanta TRACON is




not extensive. The flight strips from a VFR weekday were sorted
and the number of handwritten strips were found to total 130 out
of 2017 operations, Table 4-3. This was 6% of the traffic handled
by the TRACON.

Typical examples of handwritten flight strips as compared with
printed flight strips for the 5 basic types of operations handled
by the TRACON are presented in the following figures:

Figure 4-11, Hartsfield-Atlanta Arrivals
Figure 4-12, Hartsfield-Atlanta Departures
Figure 4-13, Satellite Airport Arrivals
Figure 4-14, Satellite Airport Departures

© O O O o©o

Figure 4-15, Overflights

4.3.3 Scratch Pads

Scratch pads are used by controllers to note pertinent
operational information whenever flight strips are not available
or full flight strips are not required. The use of scratch pads in
the Tower Cab is extensive - used by all the local and ground con-
trol positions. Both the local and ground controllers use their
scratch pads to note the flight numbers of arrivals, since arrival
flight strips are not available in the Tower Cab. The local
controllers also note the departure flight numbers even though de-
parture flight strips are at their positions. This is due to the
fact that the local controllers drop the departure flight strips to
the TRACON after issuing takeoff clearances so the TRACON controllers
will be ready to accept the departures at handoff. The local con-
trollers will then refer to the departure list on the scratch pad
for flight numbers as needed during the minute or two between issu-
ing takeoff clearance and handoff.

In the TRACON, scratch pads are used at the Final Control (AR)
and Monitor (MON) positions for arrivals. Arrival flight strips
are available in the TRACON but are not needed at these positions.
The primary flight data needed by these positions are flight number
and aircraft type, both of which are displayed on the ARTS Plan View
Display (PVD). A scratch pad is used at these positions to note
the arrival flight numbers. This is done so the controller will be

4-20
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able to maintain unambiguous communication with the pilots in the

events of an ARTS failure.

4.4 FLIGHT DATA LAYOUT/UTILIZATION BY POSITION

One means used to document the current Atlanta Flight Data
System was to photograph the flight strip trays and scratch pads
at each Cab/TRACON position during a busy traffic period. The
photographic survey was conducted one weekday afternoon when the
airport was going from rainy (IFR) to clear (VFR) conditions. The ‘
staffing and equipment layout in the Cab/TRACON during the survey
was the same as shown in Figures 4-1 and 4-2 except that:

o FD position was not staffed and the FDEP unit in the Cab
was shifted on its track to the left so CD could assume the
FD function.

o GC-1 position was not staffed.
o DH-3 position was not staffed.

The use of a camera provided a realistic recording of the flight
data at various stages in the processing of flights. However, the

use of a camera involved a small but necessary amount of interfer-
ence with the working controllers in taking the photographs. The
result is that for some high workload positions, like TAR-2Z, the
trays could only be photographed during relatively low traffic
levels.

To minimize the interference with controllers, all photographs
were taken in ambient 1light conditions without the use of a flash.
To compensate for the low light levels in the TRACON, fast film
was used. This approach produced useable photographs, but the
photographs exhibit strong shadow features.

4.4.1 Tower Cab Positions

4.4.1.1 Clearance Delivery (CD) - The primary duties of CD are to

transmit IFR clearances to departures from Hartsfield-Atlanta with
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filed IFR flight plans and to transmit TCA clearances for those
Atlanta departures without such flight plans. All flights through
the Terminal Control Arca (Figure 2-6) must be under control and
have been assigned a beacon code. CD transmits the beacon code

assignments to the departures from Hartsfield-Atlanta.

The layout of flight data at the CD position is presented in
Figure 4-15. The flight strips are arranged in the trays in the

following manner:

Tray B - Delta departures arranged numerically by their flight

numbers

Tray A - Holds overflow Delta departures from Tray B and all
other airliine departures from the east side of the

Terminal Complex

Tray C - Eastern departures arranged numerically by their

flight numbers

Tray D - Holds overflow Eastern departures from Tray C and all
other airline departures from the west side of the

Terminal Complex

Tray E - Holds the handwritten flight strips of flights
without filed IFR flight plans

The flight strips are typed out on the FDEP unit about 30
minutes before each flight is scheduled to depart. CD, if the
Flight Data position is not staffed, will take the typewritten
strips from the FDEP unit and put them in to individual, plastic
holders. CD then puts the strips into the trays at his position
and awaits the pilot call-in for flight plan clearance. CD will
make a number of notations on the flight strips which include:

o Flight plan changes such as:

o Changed beacon code assignment
o Changed proposed departure time
o Changes in the proposed route




o HH
=3\

CD POSITION SHOWING THE 5 MOUNTED 20-
FLIGHT STRIP TRAYS

THE FOLLOWING PHOTOGRAPHS WERE TAKEN
AT 2054z TIME (3:54 PM LOCAL TIME)

NUMBER OF FLIGHT STRIPS - 49
(75 IS THE TYPICAL DAILY MAXIMUM)

FIGURE 4-16. EXAMPLE CD FLIGHT DATA SETUP
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o Emphasizing certain flight plan irnformation sucl as:

o The departure vector area (e.g., E)
o An unusual altitude request
o A tower en route controlled flight

o Noting certain information to be used in handling a flight

such as:

o Runway assignment
Weight restrictions relative to the departure runwa)
assignment

o Location, if departure will be at an unusual location
when pilot makes initial contact with Ground Control

o Noting when clearances are transmitted to the departures

by means of a check mark.

When the pilot calls in for his clearance, the CD will read as
much of the flight plan to the pilot as required. CD will then
note that clearance was issued by means of a check mark and will
put the flight strip into one of two handoff trays. The tray to
the left of CD is used for strips being handed off to GC-2 and the
tray to the right of CD for strips to GC-3, Figure 4-1.

When a pilot calls in for departure clearance but a printed
flight strip is not on hand either because the pilot had not pre-
filed an IFR flight plan or had prefiled but a flight strip was
not available (e.g., printed flight strip torn), CD will make out
a handwritten strip for the flight. Figure 4-12 shows an example
handwritten flight strip. From Table 4-3, it is seen that for an
example weekday, there were 850 departures from Hartsfield-Atlanta
and only 41 required handwritten flight strips.

4.4.1.2 Ground Control (GC) Positions

There are normally two Ground Control positions staffed at
Atlanta, GC-2 and GC-3. However, during traffic peaks a third
position may be staffed, GC-1. Their function is to service
arrivals and departures between the airline gates and the runways.
However, the airline companies control the traffic in the terminal
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ramp a-ca and Local Control controls the traffic between runways
9R/2"1 and 9L/27R, Figure 2-3. Between these two sides of the

airport the Ground Control positions divide the traffic as follows:

» GC-2 services arrivals/departures to/from the east side of
the terminal

o CG-3 services arrivals/departures to/from the west side of

of the terminal

o GC-1 when staffed, handles all arrivals that are south of
Runway 8/26

The layout of the flight data at the GC-2 and GC-3 positions
are shown in Figures 4-17 and 4-18 respectively. At both positions,
the flight strips are arranged as follows:

Trays A/B - Hold all departure flight strips prior to
initial contact by the pilots and the flight
strips are arranged by the numerical order of
their flight numbers

Tray C - Holds all departure flight strips of flights under
active ground control and the flight strips are
arranged in the order that flights made initial
contact (most recent contact is put on the bottom)

Each of the two ground controllers receive departure flight
strips after their clearances have been issued. These strips are
put into trays A and B until the pilots make initial contact. The
strips tend to be in these trays for a matter of minutes. The
ground controllers tend to use the strips in these trays to plan
their future actions. 1In Figure 4-17, it is seen that GC-2 has
changed the runway assignments on a number of strips from 26 to
27R., As a cue, controllers may cock those strips in the trays that
will need special attention when initial contact is made by the
rilots. In rfigure 4-17, GC-2 has cocked those strips with runway
reassignments, with weight restrictions and with questions concern-
ing their assigned beacon codes.

On initial contact, the ground controller will take the
corresponding flight strip from Trays A/B and put it into Tray C.
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GC-2 POSITION SHOWING

TRAYS AGB
Two 13 Flight-Strip Console Mounted
Trays

Number of Flight Strips in Sample-22
(30 is Typical Daily Maximum)

TRAY C
A Portable 10-Flight-Strip Tray

Number of Flight Strips in Sample-4
(10 is Typical Daily Maximum)

SCRATCH PAD D
Number of Active Entries

South Side Arrivals-2
(6 is Typical DAily Maximum)

North Side Arrivals-1

PHOTOGRAPHS TAKEN 2331 Z-TIME
(6:31 LOCAL TIME)

FIGURE 4-17. EXAMPLE GC-2 FLIGHT DATA SETUP
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GC-3 POSITION SHOWING

TRAYS AG&B

Two 13 Flight-Strip Console Mounted
Trays

Number of Flight Strips in Sample-17
(25 is Typical Daily Maximum)

TRAY C
A 10-Flight-Strip Portable Tray

Number of Flight Strips in Sample-6
(12 is Typical Daily Maximum)

SCRATCHPAD D

Number of Active Entries in Sample-3
(6 is Typical Daily Maximum)

PHOTOGRAPHS TAKEN 2234 Z-TIME
(5:34 PM LOCAL TIME)

FIGURE 4-18. EXAMPLE GC-3 FLIGHT DATA SETUP
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Flight strips are commonly cocked in Tray C to note their runway
crossing status. The actual operation of this cue varies among the
controllers. GC-2 in Figure 4-17 used the following scheme:

o Strip cocked to left - pilot has been instructed to hold
short of 8/26

o Strip cocked to right - pilot has indicated that he is
holding short of 8/26

o Strip not cocked in tray - pilot has been cleared to his

departure runway

Ground controllers rarely make marks on their departure flight
strips.

For arrivals, ground controllers do not have flight strips
and use scratch pads. The ground controllers watch the ARTS BRITE
displays in the tower cab and note the identities of the arrivals
they will each handle on their scratch pads while the arrivals are
still on final approach. GC-2 in Figure 4-17 has two lists of
arrivals - one for arrivals on 8/26 and the other for arrivals
on the southern set of runways. A check mark is made by the flight
number as each pilot makes initial contact. The flight number is

crossed out when the flight has been cleared to the terminal ramp
area.

4.4.1.3 Local Control (LC) Positions - There are normally three
Local Control positions staffed at Atlanta, LC-1, LC-2, and LC-3.
Their functions are:

0 LC-1 services arrivals/departures on Runway 9R/27L, which
is predominantly used as an arrival runway. LC-1
retains control of arrivals until they are clear of
Runway 9L/27R

o LC-2 services arrivals/departures on Runway 9L/27R, which
is predominantly used as a departure runway

o LC-3 services arrivals/departures on Runway 8/26, which is
predominantly used as a mixed arrival/departure runway

4
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The flight data layouts of the three Local Control positions
are shown in Figure 4-19 for LC-1, Figure 4-20 for LC-2, and
Figure 4-21 for LC-3. Departures are predominantly handled by LC-2
and LC-3. At both of these positions, flight strips are arranged
in order of their takeoff sequence with the most recent strip on
the bottom. Each of the two local controllers receive departure
flight strips from Ground Control as the flights approach the de-
parture runways. Typically, the local controller will cock the
flight strip in the tray when the departure has been told to
position and hold on the runway and to await takeoff clearance.

In Figures 4-20 and 4-21, it is seen that both LC-2 and LC-3 have
issued the position and hold instruction to their next departures.
On issuing takeoff clearance, the local controller will note the
time on the flight strip and drop the strip down the appropriate
drop tube to the TRACON. There is a drop tube to the Departure
Radar positions for departures climbing to the en route structure
and a drop tube to the Satellite Radar positions for departures
planning to leave the terminal area at lower altitudes., Out of the
850 departures from llartsfield-Atlanta on the example weekday
referred to in Table 4-3, 725 were handled by Departure Radar and
125 were handled by Satellite Radar.

All three local controllers use a scratch pad. Both arrival
and departure lists are maintained by each local controller for
his runway operation. For the approach list, each local controller
notes the flight numbers of the arrivals to his runway as they
appear on the ARTS BRITE display. Local controllers typically
use a check mark by the flight number to note that the arrival has
been granted clearance to land. The flight numbers are crossed
out when they are handed off to Ground Control as they clear the
runway. LC-1 is the exception to this procedure in that the
arrivals are kept under control of LC-1 until they clear Runway
9L/27R. At that point, they are handed off to Ground Control and
their flight numbers are crossed out on the LC-1 scratch pad.
Arrival lists are maintained for two reasons. In the event of an
ARTS failure, these lists are used for controller planning and
communication purposes.
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LC POSITION SHOWING THE
SCRATCH PAD (s) AND PORTABLE
FLIGHT STRIP TRAY (T)

FLIGHT DATA LAYOUT AT POSITION

PHOTOGRAPHS TAKEN 2130 Z-TIME
(4:30 PM LOCAL TIME)

FIGURE 4-20. EXAMPLE LC-2 FLIGHT DATA SETUP
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LIST OF ARRIVALS LIST OF DEPARTURES

NUMBER OF ACTIVE ENTRIES ARRIVAL LIST-0
(3 is the Typical Daily Maximum)

DEPARTURE LIST-6
(12 is the Typical Daily Maximum)

SCRATCHPAD

FIGURE 4-20. EXAMPLE LC-2 FLIGHT DATA SETUP (CONT'D)
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NUMBER OF FLIGHT STRIPS-4
(15 is Typical Daily Maximum)

PORTABLE 10-FLIGHT-STRIP TRAY
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LC-3 POSITION SHOWING
THE SCRATCH PAD (s) AND
PROTABLE FLIGHT STRIP
TRAY (T)

PHOTOGRAPHS TAKEN 2122 Z-TIME
(4:22 PM LOCAL TIME)

FLIGHT DATA LAYOUT AT
POSITION

FIGURE 4-21. EXAMPLE LC-3 FLIGHT DATA SETUP
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(12 is Typical Daily Maximum)

SCRATCHPAD

FIGURE 4-21. EXAMPLE LC-3 FLIGHT DATA -} !
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The second reason is that once these lists exist, they make
convenient places for the controllers to note additional f-ight
management data, such as landing clearance notifications.

Departure lists are also maintained by the local controllers
on their scratch pads. The flight numbers in the list are copied
directly from the flight strips in the trays. The reason for
this dual listing is that the local controllers drop the flight
strips down to the TRACON controllers when takeoff clearances are
issued although the local controllers remain in radio contact
with these departures for another two to three minutes. Typically,
the local controllers will note when takeoff clearances have been
issued by means of a check mark by the appropriate flight number
on the scratch pad.

4.4.2 TRACON Positions

4.4.2.1 Terminal Arrival Radar (TAR) and Handoff (AH) Positioms -
The airport and the terminal airspace is split into a northside
and a southside operation in the handling of arrivals to
Hartsfield-Atlanta Airport. Figures 2-2 and 2-4 show the typical
approach path patterns for this split arrival operation. TAR-2/
AH-2 handle the northside operation and TAR-3/AH-3 handle the
southside operation. The function of the TAR positions is to
accept Hartsfield-Atlanta bound arrivals from the En Route Center
at two fixes and to descend, slow, and merge these two streams of
traffic to a single sequence before handoff to Final Control prior
to turn on to the runway localizer. The primary duty of the AH
positions is to keep current on the arrival operation so as to

be able to assist their associated TAR positions. This assistance
is in terms of taking TELCO calls (the inter-controller phone
circuit), of performing ARTS keyboard functions, and of posting
the incoming flight strips.

The flight data layouts for TAR-2/AH-2 and TAR-3/AH-3 are
shown in Figures 4-22 and 4-23 respectively. The flight strips

4-59

. - RN R — _ . :;]



o

- ) -
o i GIP B m oA+ e W VTN Wt

y ”

e

P W

ARRIVAL HANDOFF TERMINAL APPROACH
(AH-2) POSITION RADAR (TAR-2) POS.

KEY FLIGHT DATA LOCATIONS

1 FDEP PRINTER FOR ARRIVALS THROUGH NORTHERN APPROACH GATES
DALAS AND® LOGEN

2 PORTABLE IS5 FLIGHT-STRIP TRAY USED BY AH-2

3 ORTABLE 10 FLIGHT-STRIP TRAY USED BY TAR-2

PHOTOGRAPHS TAKEN 1910 Z-TIME
(2:10 PM LOCAL TIME)

FLIGHT DATA LAYOUT AT THE

FIGURE 4-22., EXAMPLE AH-2/TAR-2 FLIGHT DATA LAYOUT
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AH-2 FLIGHT STRIP TRAY (TOP)
FIGURE 4-22. EXAMPLE AH-2/TAR-2 FLIGHT DATA LAYOUT (CONT'D)
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NUMBER OF STRIPS IN TRAY 2-13
(15 IS TYPICAL DAILY MAXIMUM)

AH-2 FLIGHT STRIP TRAY (BOTTOM)

FIGURE 4-22.

EXAMPLE AH-2/TAR-2 FLIGHT DATA LAYOUT (CONT'D)
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NUMBER OF STRIPS IN TRAY 3-2
(10 IS TYPICAL DAILY MAXIMUM)

TAR-2 FLIGHT STRIP TRAY
FIGURE 4-22, BXAMPLE AH-2/TAR-2 FLIGHT DATA LAYOUT (CONT'D)
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TERMINAL APPROACH ARRIVAL HANDOFF
RADAR (TAR-3) POS. (AH-3) POSITION

1 T SR A e M ) AV AT Ol WK T e, A s

KEY FLIGHT DATA LOCATIONS

1 FDBP PRINTER FOR ARRIVALS THROUGH SOUTHERN APPROACH GATES
TIROE AND HUSKY

2 PORTABLE 15 FLIGHT-STRIP-TRAY USED BY AH-3
3 PORTABLE 10 FLIGHT-STRIP-TRAY USED BY TAR-3

AH-3 PHOTOGRAPH TAKEN 1920 2-TIME
(2:20 PM LOCAL TIME)

TAR-3 PHOTOGRAPH TAKEN - MISSING

FLIGHT DATA LAYOUT AT THE

FIGURE 4-23. EXAMPLE AH-3/TAR-3 FLIGHT DATA LAYOUT
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NUMBER OF STIRPS-9
(15 IS TYPICAL DAILY MAXIMUM) ’

AH-3 FLIGHT-STRIP TRAY

TAR-3 FLIGHT-STRIP TRAY (NA)

FIGURE 4-23. EXAMPLE AH-3/TAR-3 FLIGHT DATA LAYOUT (CONT'D)
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are arranged in the trays in the following manner:

AH Trays - the most common arrangement used by controllers
is to numerically sequence the flight strips by
means of their flight numbers; other controllers
sequence them by their expected times of arrival
(ETA) at the Coordination Fixes

TAR Trays- About half the controllers sequence their flight
strips in the order that the ARTS handoffs from
the En Route Center are received; while the remain-
ing controllers sequence the strips in the order
the flights are to be handed off to Final Control

Each of the two arrival handoff positions has an FDEP unit at
his position. Arrivals expected over the Logen and Dalas
coordination fixes (Figure 2-2) are typed out on the AH-2 FDEP
unit about 30 minutes before the arrivals are expected at the
fixes. Similarly, arrivals expected over the Tiroe and Husky
fixes are typed out on the AH-3 FDEP unit. The AH controllers
put the strips into plastic holders and place them into their trays
to await the ARTS handoff from the En Route Center which indicates
when a particular flight is nearing its coordination fix. AH
typically makes the following notations on the flight strips:

o Emphasizing the coordination fix over which the flight
is to be expected

o Noting the altitude at which the arrival is to be expected
at the coordination fix

o Noting if the arrival is to be a tower en route controlled
flight

o Noting the time of the ARTS handoff of the arrival from
the En Route Center

Some controllers also underline the initial altitude notation as
a reminder when initial contact with the pilot has been made.

The TAR positions receive an arrival flight strip from the
associated AH position when the ARTS handoff of the flight has
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been completed. TAR makes a number of notations on the flight
strips which include:

o Noting altitude instructions issued to a flight and to a
lesser extent speed and heading instructions

o Noting the arrival runway assignment if the assignment is
not the usual one

o Noting if a pilot cancels the remainder of his IFR flight
plan

For the few arrivals handled by the TAR positions that do not
have filed IFR flight plans, handwritten flight strips are made up.
Figure 4-11 shows a typical handwirtten flight strip for a
Hartsfield-Atlanta arrival. The pilot would call the appropriate,
TAR position and either the TAR or AH would make out the strip for
the flight. 1In the example weekday flight strip survey described
in Table 4-3, only 34 of the total of 825 arrivals to Hartsfield-
Atlanta that were handled by the TAR positions required handwritten
flight strips.

4.4,2.2 Final Control (AR) Positions - There are two Final Control
positions staffed at Atlanta, AR-1 and AR-2. The function of

Final Control is to turn the arrivals to Hartsfield-Atlanta onto
the localizers of that airport's two arrival runways. AR-1 handles
arrivals to Runway 9R/27L, and AR-2 handles 8/26.

The flight data layouts for AR-1 and AR-Z are presented in
Figures 4-24 and 4-25 respectively., Although flight strips are
available for AR use, the AR positions use scratch pads in their
place. This is due to the fact that the flight data requirements
of Final Control are limited and can be satisfied directly from
the information presented on the controller's Plan View Display
(PVD). Final Control needs an arrival's flight number for commun-
ication purposes and aircraft type for determination of performance
capabilities. Each arrival's data block displayed on the con-
troller's PVD contains the arrival's flight number, altitude, speed,
and aircraft type. Speed and aircraft type are displayed alternately
in the data block at 3-second intervals, As was the case with
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Local Control, the two AR controllers maintain the flight numbers
of the arrivals under control as a backup to ARTS in the event of
an ARTS/PVD failure.

4.4.2.3 Monitor (MON) Positions - The Monitor Positions are res-
ponsible for separation between the two parallel arrival streams i
of traffic to Hartsfield-Atlanta once the aircraft are on the
localizer beams. These positions are staffed when the airport is
operating under IFR versus VFR conditions. The arrivals to Run-
way 8/26 capture the localizer at an altitude 1000 ft. above

that at which traffic to 9R/27L makes the localizer turn-on,
Figure 2-2. The monitors maintain separation between the parallel
traffic streams from the point at which the 1000 ft. vertical
separation is lost until the aircraft are one mile from the end

of the runway. Local Control assumes jurisdiction at that point.
The monitors are on the Final Control frequencies and can issue
separation instructions to the aircraft, but the aircraft remain
the responsibility of the AR positions in all other matters. There
are two Monitor positions staffed at Atlanta, MON-1 and MON-2.
MON-1 is on the AR-1 frequency and MON-2 is on the AR-2Z frequency.

The flight data layouts for MON-1 and MON-2 are shown in
Figure 4-26. Both controllers share the same PVD. The flight
data setup is the same as found for the AR positions described
in the previous subsection. The monitors get their flight data
directly from the PVD, and each maintains a list of flights
under control in the event of an ARTS/PVD failure.

4.4.2.4 Departure Radar (DR) Positions - The Departure Radar
positions perform the following functions:

o To service departures from Hartsfield-Atlanta from shortly
after 1iftoff until they reach the departure gates located
around the perimeter of the Terminal Area, Figure 2-1.

o To service IFR filed turbojet departures from satellite
airports when a handoff is accepted from the Satellite
Radar positionms.
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MON-1 MON-2
POSITION POSITION

' KEY FLIGHT DATA LOCATIONS ’ -

1 SCRATCHPAD USED BY MON-1
2 SCRATCHPAD USED BY MON-2

PHOTOGRAPHS TAKEN 2020 Z-TIME
(3:20 PM LOCAL TIME)

FLIGHT DATA LAYOUT AT THE
T POSITIONS

FIGURE 4-26. EXAMPLE MON 1/2 FLIGHT DATA LAYOUT
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ARRIVALS ON SOUTH RUNWAY
(9R/27L OR 9L/27R)

NUMBER OF ACTIVE ENTRIES-2
(5 IS TYPICAL DAILY MAXIMUM)

MON-1 SCRATCHPAD

FIGURE 4-26. EXAMPLE MON 1/2 FLIGHT DATA LAYOUT (CONT'D)
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ARRIVALS ON NORTH RUNWAY
(8/26)

NUMBER OF ACTIVE ENTRIES-4
(5 IS TYPICAL DAILY MAXIMUM)

MON-2 SCRATCHPAD
FIGURE 4-26, EXAMPLE MON 1/2 FLIGHT DATA LAYOUT (CONT'Dj
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o To service arrivals at 6000 ft. approaching Hartsfield-
Atlanta from the downwind side (hands off to the AR
positions).

o To service IFR filed overflights within the Terminal Area
whenever they transition airspace allocated to the TAR,
AR, or DR positions

There are two DR positions currently staffed at Atlanta, DR-1

and DR-3. Typically, DR-1 will handle the departures using the
eastern and southern departure gates, Figure 2-1; and DR-3 handles
the departures through the western and northern gates.

The flight data layouts for DR-1 and DR-3 are shown in
Figures 4-27 and 4-28 respectively. The trays in these figures
only show departures from Hartsfield-Atlanta. The other three
types of operations handled by DR occur relatively infrequently.

Of the 812 operations handled by DR on the sample weekday, Table
4-3:

725 were Hartsfield-Atlanta departures
61 were satellite airport departures

25 were Hartsfield-Atlanta arrivals
1 was an overflight

O 0O 0 ©o

The four types of strips are kept separate in the trays.

For Hartsfield departures, the flight strips arrive at the
DR positions via the drop tube from the Local Control positions
in the Tower Cab. The strips arrive about the time the departures
lift off. DR-3 collects the strips from drop tube exit and places
the strips for the flights he is to handle in his tray and passes
the remaining strips to DR-1 for his use. The departure flight
strips are placed in the trays in the order received from Local
Control. This can be seen in Figures 4-27 and 4-28 by the fact
that the lift off times marked on the flight strips increase as
the eye proceeds down the tray. The DR positions routinely
mark the altitude instructions issued to the departures on their
flight strips. Heading instructions are also noted on the strips
by some controllers, particularly if the instruction is one that
is not commonly issued.
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Flight strips for departures from satellite airports are typed
out on the FDEP unit at the SATH-1 position, Figure 4-2. The
departures are all controlled by the satellite controllers at the
lower altitudes. If the departures want to climb into Departure
Radar airspace, ARTS handoffs of the flights are made from
Satellite to Departure Radar, and the flight strips are delivered
by a satellite handoff controller to the appropriate DR position.

DR will routinely note the altitude instructions issued to the pilots
on their flight strips. Later, these strips are returned to the
satellite controllers for traffic counting purposes.

) All flight strips for arrivals to Hartsfield-Atlanta are

typed out on the two FDEP units on the Arrival Wall in the TRACON,
Figure 4-2. AH will make his usual markings on the strips and will
then deliver those flights approaching Atlanta downwind at 6000 ft
to DR. These strips are kept separate from the others and are
ordered by the sequence in which they will be handed-off to Final
Control. DR will note on the flight strip when the ARTS handoff
from the En Route Center is received and the altitudes issued.

4.4.2.5 Satellite Radar (SAT) and Handoff (SATH) Positions - The
primary duties of the Satellite Radar positions are:

o To service IFR filed arrivals and departures to and from
the satellite airports.

o To service IFR filed arrivals and departures to and from
Hartsfield-Atlanta that are within Satellite Radar airspace
(i.e., the airspace below the Terminal Control Area,

Figure 7-6).
o To service IFR filed overflights within Satellite Radar

airspace.

During the sample weekday presented in Table 4-3, SAT traffic
primarily consisted of departures from Hartsfield-Atlanta and
satellite airports and arrivals to the satellite airports:
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Satellite Airport Arrivals 171 operations
Satellite Airport Departures 130
Hartsfield-Atlanta Departures 126
Hartsfield-Atlanta Arrivals 6
Overflights 9

The primary duty of the Satellite Handoff positions is to keep
current on the satellite operations so as to be able to assist their
associated SAT positions. This assistance is typically in terms
of taking TELCO calls (the intercontroller phone circuit), of per-
forming ARTS keyboard functions, and of posting the incoming flight
strips.

There are three SAT/SATH paired positions currently staffed
at Atlanta. Their division of responsibility is based on a division
of airspace:

X o SAT-1/SATH-1 controls the airspace to the northeast of
Hartsfield-Atlanta and includes Dekalb-Peachtree
(PDK) airport.

o SAT-2/SATH-2 controls the airspace to the northwest of
Hartsfield-Atlanta and includes Charlie Brown
County (FTY) airport and Dobbins Air Force Base
(MGE) .

0 SAT-3/SATH-3 controls the airspace to the south of Harts-
field-Atlanta and includes no large satellite
airports.

The flight data layouts are presented in Figure 4-29 for SAT-1/
SATH-1, in Figure 4-30 for SAT-2/SATH-2, and in Figure 4-31 for
SAT-3/SATH-3. Flight strips are arranged in the trays in the
following manner:

0 SATH Trays - these strips are not arranged numerically by
flight number due to the four and five digit
general aviation flight numbers, but tend to
be sorted by type of flight (i.e., arrivals,
departures, and overflights) and then usually
by airport.
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SATELLITE RADAR SATELLITE HANDOFF
(SAT-1) POSITION (SATH-1) POSITION

KEY FLIGHT DATA LOCATIONS
1 FDEP PRINTER FOR SATELLITE AIRPORT ARRIVALS/DEPARTURES

2 3 TWO CONSOLE MOUNTED 1S5 FLIGHT STRIP TRAYS USED BY
SATH-1

4 PORTABLE 10 FLIGHT-STRIP TRAY USED BY SAT-1

PHOTOGRAPHS TAKEN 1939 Z-TIME
(2:39 PM LOCAL TIME)

FLIGHT DATA LAYOUT AT THE SAT-1/SATH-1
"POSITIONS

FIGURE 4-29, EXAMPLE SAT-1/SATH-1 FLIGHT DATA LAYOUT
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FTY

NUMBER OF FLIGHT STRIPS-S
(10 IS TYPICAL DAILY MAX.)

SAT-1 TRAY
FIGURE 4-29. EXAMPLE SAT-1/SATH-1 FLIGHT DATA LAYOUT (CONT'D)




NUMBER OF FLIGHT STRIPS-8
(24 IS TYPICAL DAILY MAX.)

FIGURE 4-29. EXAMPLE SAT-1/SATH-1 FLIGHT DATA LAYOUT (CONT'D)
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SATELLITE RADAR SATELLITE HANDOFF
(SAT-2) POSITION (SATH-2) POSITION

KEY FLIGHT DATA LOCATIONS

1 FLIGHT STRIP DROP TUBE EXIT FROM
TOWER CAB

2 PORTABLE 15 FLIGHT-STRIP TRAY USED BY SATH-2
3 PORTABLE 10 FLIGHT-STRIP TRAY USED BY SAT-2

PHOTOGRAPHS TAKEN 2006 Z-TIME
(3:06 PM LOCAL TIME)

FLIGHT DATA LAYQUT AT THE SAT-2/SATH-2
POSITIONS

FIGURE 4-30. EXAMPLE SAT-2/SATH-2 FLIGHT DATA LAYOUT
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FIGURE 4-30. EXAMPLE SAT-2/SATH-2 FLIGHT DATA LAYOUT (CONT'D)

seca 4w o - wee ce.Mes o @ W <« - v e oo 4-105- ae . ®a o - o= - e ..




]
ol

R —

‘ : SATELLITE RADAR SATELLITE HANDOFF
. (SAT-3) POSITION (SATH-3) POSITION

KEY FLIGHT DATA LOCATIONS
1 PORTABLE 15 FLIGHT-STRIP TRAY USED BY SATH-3
2 PORTABLE 10 FLIGHT-STRIP TRAY USED BY SAT-3

\ PHOTOGRAPHS TAKEN 2002 Z-TIME
. (3:02 PM LOCAL TIME)

FLIGHT DATA LAYOUT AT THE
“SAT-37SATH-Y POSTTIONS

FIGURE 4-31. EXAMPLE SAT-3/SATH-3 FLIGHT DATA SETUP (CONT'D)
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o SAT Trays - these strips tend to be arranged by type of
flight (i.e., arrivals, departures, and over-
flights) and then usually by the order in which
they are received.

Flight strips are typed out on the FDEP unit at the SATH-1
position, Figure 4-2, for satellite airport arrivals,departures and
overflights. SATH-1 puts the strips into holders, keeps the strips
for SAT-1 at his position, and distributes the remaining strips to
SATH-2 and SATH-3. These strips are usually in their trays 20 to
30 minutes before the flights are expected.

For an arrival to a satellite airport (e.g., Figure 4-13),
SATH, and in the example SATH-2, will note the Coordination Fix on
the flight strip shortly after receiving the strip. At ARTS hand-
off of the arrival from the En Route Center, SATH-2 marks the flights
altitude and time of handoff on the strip and places the strip into
the SAT-2 tray. At initial call-in by the pilot of the arrival,
SAT-2 will note the type of approach that is to be made and any new
altitude instruction issued on the flight strip. SATH-2 than
notifies the satellite airports tower cab of the arrivals:

Flight number
Aircraft type
Type of approach
ETA or distance to airport i

O O O ©o

and indicates, by means of a check mark on the flight strip, that
this coordination has taken place. The flight strip is removed from
the tray by SATH-2 when the tower cab calls and indicates that the
arrival's landing is assured.

For a departure from a satellite airport (e.g., Figure 4-14),
SATH, and in the example SATH-1, will note the Departure Vector Area
on the flight strip shortly after putting the strip into his tray.
When the tower cab at the satellite airport is ready to issue
departure clearance to the departure, SATH-1 is contacted for per-
mission to release the departure and is told the departure runway.
SATH-1 then:

- .-
- . -®a - - - Ll -8 . . LX) - v .- enw o Ssan Moeas. o+ .a- i . -~ o L 3

. ‘- 59.

- - - G ..




w———v‘ i e ~—wr e st
2 i - - 'E-. — . . -

o Notes the departure runway on the flight strip

o Instructs the tower to issue a "right turn to 240°" instruc-
tion to the pilot before handoff to the TRACON, SATH-1 then
marks RT240 on the flight strip

o Issues the departure release
o Puts the flight strip into the SAT-1 tray

At departure liftoff, the tower cab once again calls SATH-1 and
indicates:

o The liftoff time (noted by SATH-1 on the flight strip)
o The initial altitude and heading instructions issued

SAT-1 then notes the altitude instructions on the strip as they are
issued. For the strip in Figure 4-14, an ARTS handoff is made to
SAT-2. The strip is placed in the SAT-2 tray and is used there
until the departure is handed off to the En Route Center, when it
is removed from the tray.

For an overflight through Satellite Airspace (e.g., Figure
4-15), SATH, and in the example SATH-3, marks the flight strip with
the overflight symbol shortly after receiving the strip. At ARTS
handoff of the overflight from the En Route Center, SATH-3 notes
the time on the flight strip and places the strip into SAT-3 tray.
SAT-3 then notes the altitude instructions on the flight strip as
they are issued. At handoff of the overflight to the En Route
Center, the flight strip is removed from the tray.

For Hartsfield-Atlanta departures that are to be handled by
Satellite Control, local controllers use the drop tube to deliver
the flight strips to the Satellite portion of the TRACON when take-
off clearances are issued. These strips tumble out on the counter
of the SATH-2 position. SATH-2 passes the strips to the appropriate
SAT position. The SAT controllers will note the altitude instruc-
tions on the flight strips as they are issued. At the termination
of TRACON services to the departures, their flight strips are re-
moved from the trays.

On occasion, Satellite Control also handles an arrival to
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Hartsfield-Atlanta. Typically, these arrivals approach Hartsfield-
Atlanta from the upwind direction at low altitudes, and so cannot
be handled by either the TAR or DR positions. The flight strips
for these arrivals are handled in a manner similar to the one
described for the DR case, Section 4.4,2.4, except that the role
of Departure Radar is taken over by Satellite Radar.
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5. STATUS INFORMATION

5.1 STATUS

This section includes a discussion of the status of equipment
important for tower operations, how it is received and how it is

used. This information was determined through discussions with a
journeyman controller and a team supervisor from the ATL tower. To
facilitate these discussions, the controller's informational
requirements were divided into the following categories:

Status of equipment in the cab
Status of equipment in the TRACON
Status of Terminal Area Radio Navaids

Status of Approach Equipment |
Status of Visual Aids

5.1.1 Cab Status

The location of weather, status, and control equipment to be
considered in the designs for the Consolidated Cab Display and the
controller positions where this equipment is most often used are
shown for the cab in Table 5-1. Local Control -2 and 3 require
status on almost all the listed equipment, while the team supervisor
and Clearance Delivery need relatively little. Local Control-2

requires the most information partly because he is located
physically next to the field lighting and control panels (and
therefore has been given responsibility for them) and partly because
he must assume responsibility for runways 9R-27L when the Local
Control-1 position is not staffed. Centerfield wind is now obtained
from the LLWSAS so the controllers no longer need the analog console

displays. Altimeter information is shown on the BRITE display as
well on the console units. Although the information on the BRITE

may be more than an hour old, the controllers prefer to give that
value to the arrival aircraft because it agrees with the altimeter

setting on the ATIS recording. However, during periods of rapid
changes in barometric pressure, they give the real-time altimeter
settings shown on their console displays. The ground controllers
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have been provided with no weather or time information from their
consoles. Because departing aircraft get weather information from

their companies prior to departure the ground controllers do not
normally need access to weather status. However, when operating
close to minimums the ground controllers must keep taxiing depar-
tures apprised of RVR values so that the pilot can estimate if

his company minimums will be exceeded or not. Because GC-2 and
GC-3 direct aircraft to all active runways and GC-1 (who normally
handles only arrivals) needs the potential to do so, each controller
must have the means of knowing the RVR at both 9-27 and 8-26 run-
ways. Ground controllers also need altimeter and wind information
for the pilot in case the ATIS goes out. Also, when barometric
pressure is unstable and there are long delays between obtaining
departure clearance from CD and being handed off to Local Control
real time altimeter information is important. Ground controllers
presently get RVR values from the local controller displays and
the altimeter readings from the BRITE displays. With no console
clocks, the ground controllers must also obtain the time infor-
mation required to monitor traffic flow from the local controller
consoles or from the BRITE displays, where it is hard to read at a
distance and disappears in the event of a radar outage.

The arrival ATIS code is not required in the cab except as a
reminder to the team supervisor and Clearance Delivery of the code
of the last message that was recorded. However, the departure
ATIS code must be known by Clearance Delivery because all departing
aircraft are required to acknowledge that code to him prior to
getting departure clearance. The arrival ATIS code is shown on
all BRITE displays and on the CD's monitor, but the departure code
is not displayed. The flight service station weather report which
comes to the cab via the electrowriter is of interest to both
Clearance Delivery and the team supervisor because these controllers
share the responsibility of recording new ATIS messages from this
information. In addition the team supervisor distributes this
information to controllers whose operations could be affected by
it.
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The equipment listed in Table 5-1 whose status is automatically
monitored is checked. Where there is no automatic monitoring,
outages and malfunctions are normally detected by controllers
trying to use the equipment (e.g., a radio frequency channel
failure) or by a pilot who reports the outage to a controller (e.g.,
on a MALSR or failed light segment).

When outages in field lighting equipment or NAVIDS is
detected, the controller informs the team supervisor who informs
Airway Facilities (or the Department of Aviation of the City of
Atlanta in case of field lighting) and controllers with an opera-
tional need to know. The supervisor calls the information down to
the assistant chief who logs the outage on his Daily Record of
Facility Operations (Form 7230-4) (See Figure 5-1 for an example)
and the affected controllers may note the information on the back
of a blank strip to be passed on to their relief. When notified
AF will come out and initial the entry in the 7230-4. When the
outage is corrected AF notifies the supervisor who logs the
correction and informs the controllers of the change in status of
the equipment. AF initials the return-to-service entry. With the
possible exception of the RVR and LLWSAS, weather instrument outages
are not logged.

5.1.2 TRACON Status

The location of weather, status, and control equipment to be
considered in the designs for the Consolidated Cab Display and the
TRACON controller positions most interested in this equipment are
shown in Table 5-2. It can be seen here that almost all active
arrival and departure radar positions have a complete set of
information on weather status, and the satellite radar positions
have console displays for altimeter and centerfield wind.

Terminal arrival, satellite, and departure radar positions
need to know the arrival ATIS code because arrivals are instruc-
ted to acknowledge receipt of the code upon initial contact with
the tower. Aircraft using the Standard Terminal Arrival Routes
come through the TAR's airspace and acknowledge the code to
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LOCATION IDENTIFICATION |TYPE FACILITY|OPERATING POBITION 3 .

CHI
Atlamts, Georgia’ ATL TRACON Asst, Chief .
m‘ - ) REMARKS
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o9Lo West operetion,
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oy are on and not controllsd from tower, .U wurling on problemeseOK & 0237,
] 1232 3-26 open. '

1329 AP Mndec safely runway 26 with lydiraulic problem, Iquipment on
standby. City surcrvisor, police, contrsl central noti®™el. ACTO notified,
1550 Tast operation,

1655 Departure celays exceed 15min, CFCT notified, Center restrictions account
weather,
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1718 Departure <) agys execeoed 20min, CFIF nolifi-d, Tasc tuern 20-195 1723.
WASCOM eV vrs L irera”u 430 mar 22, LU0 vecirlllions acoetnt wendlow,
1718 W gt operatio:,
A 1753 %&1&&:*‘!‘:11 “low o tires on Yapdiv o orae L LM e A
Qurny choclel for “etris ard reopsne? 1077, Tt oo
w 1940 I O, VT LT I, L o Y/l 1019, T ook o
] . | 2005 WoIg,
'.“N 2128 Crhid'D X0 WM DL IO, T 0 Q/]_o,
A m23 - RINT 0 & T LTl LU, TR T L.
wneg RIT OR 7 WATT IS TN QoS AITogTy eom o,

1245 (DSLAYSD MTTRU)BSPA: U B DELAYU= 15 o 19h33 +23 2278, C0C .ID. =30 . 21§
~17 0 2000, O ITI .., 415 0 2200; <35 2107, o ol L, DuLLAYD 6CTLLLL

‘ ACCT, 2ZTL TLOW PE3T..CTLCUS DU TO M AIM L W' oo &o 2L .0 2000 AL . LY

: Tl THUS CTIST OF TS Aoty SRS DRPAG e DRTRYE 3E TTWREIwn \.'.':"xsft

! ~ghudledidinG, MAX DiBAY 98(121:5-2013)

> 10333 R 1Y D LoD CTS 925 sNTAlLDIs LaTo 07 (PO L'2 OF U7W §p TAUDNY TOTS
tt ON "d" oul" .20 K AND 3/26 OT3, CITY(ALIPORT "S")UTrh,
] 0115 UL 8 LEL7T 670 TON TAINT, CKi.... W00 ¢ 0130,
: 0239 iE ENTRY ¢ 0035: 9R EDG3 1GTS 0TS, RVA NOT MWIALASLE, CAT II 10T AUTIONIZ D
| JCTAN IGSUID,
) 0330 Taxiway hold sign on R at 8/26 0I5, imint, advzd,
oLoo COB

| CERTIFY that estries sbove are cor - gL o f‘

h Jorgsigo
rect; that all scheduled eperations have - /,
been aocomplished, except as noted, and /4
that all sbnormel occurrences and condi- ',, y ‘
tions have been recorded. i . A avhe | 11

FAA Form 7230-4 (n-7 FORmERLY P

FIGURE 5-1. SAMPLE OF DAILY RECORD OF FACILITY OPERATIONS
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him, whereas those entering the terminal area at lower altitudes
(around 5,000 ft.) enter through either the satellite controller
airspace or that of the departure controller and so must report

the code to one of these two positions. The current code letter

is shown on all the ARTS displays in the tower. The departure code
is not displayed in the TRACON.

RVR information is required by TAR and AR positions because
changes in runway visibility influence the spacing of the aircraft
that the controllers must maintain to ensure a smooth flow of
arrivals. Departure Radars - 1 and 3 must have the same information
because the arrival positions are consolidated here during the mid-
shift.

Time and altimeter console displays are required at most radar
stations as back-up information sources in the case of an ARTS
failure - TAR-3 and AR-2 do not currently have altimeter displays.
The information is also required at Departure Radar Positions 1 and
3, because of their consolidation function.

Centerfield wind is required by arrival and satellite radar
positions. Arrival Radar issues wind often, particularly when
visual spacing of aircraft is dependent upon wake vortex dispersion.
Satellite controllers give Atlanta wind and altimeter information
to pilots landing at satellite airports without it, particularly
at night.

Updating and distribution of ATL weather information in the
TRACON is the responsibility of SATH-2 and AH-3, but they are often
too busy to do it. Normally the wall supervisors get this
information from the electrowriters and give it to the affected
controllers.

5.1.3 Terminal Area Radio Navaids

Although not initially the case, remote maintenance monitoring
may eventually extend to terminal area radio navaids. Since radio
navaids serve an important guidance function for aircraft entering

and leaving the Atlanta terminal area, a study was made of the




desirability of presenting this information to the controllers.
Radio navaids associated with arrival and departure fixes to
Atlanta and its satellite airports are shown in Table 5-3 with the
controllers of potential interest listed as column heads. The
circles indicate the navaids used by aircraft monitored by the
indicated controllers. These associations were determined through

an analysis of departure flight strips SID charts, and STAR charts.
The X's indicate the controllers that would find status information
on the indicated equipment useful, as determined in interviews

with tower controllers.

These discussions revealed that controllers working with
arrivals don't need the status of VORTAC's used by these aircraft.
In the case of VORTAC outages, aircraft are cleared direct to the
Atlanta VOR; and the controllers do not become interested in the
aircraft until they have arrived in the terminal area. TRACON
controllers do not really need the status of VORTAC's used for
departures either. As long as the radar is working, departure
controllers can vector aircraft to departure fixes using their
ARTS displays. However, these controllers like to know VOR status
so that they can alert pilots to what they can expect in terms of
VOR guidance. Also, satellite controllers need the information so
they know how to direct aircraft to satellite airports, particularly
at night when the towers at these areas may be closed.

With one exception, status on this off-site equipment is not
detected and reported automatically. Status of the Atlanta VORTAC
is currently being received in the tower. The Atlanta VORTAC is
particularly important to operations in the terminal area because
of its central location so real time status of their equipment is
available to the assistant chief through a status of this equipment is
located near his desk (Figure 5-2). If he sees the equipment go
out, he can dial back-up equipment into action directly from the
panel.

Notices of off-site equipment outages are received by pilot
reports from the Atlanta Flight Service Station, and from towers at
the affected satellite airports. Occasionally the first notifica-
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ATL VOR TRACON STATUS AND CONTROL PANEL

FIGURE 5-2.
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tion of equipment outages will be from a pilot, but more usually
this information is telephoned directly to the assistant chief by
the Flight Service Station or the tower of the affected satellite
airport. When this information is received the information is
distributed by the assistant chief as a NOTAM (Section 5.2).

5.1.4 Approach Equipment

Aircraft arriving at Atlanta track a descent profile described
in approach plates for the different runways. Intersection points
defined by the crossing of VOR directional signals and ILS signals
aligned with the runway provide the pilot with reference points
for altitude changes required by those profiles. For example,
when on "final" to runway 8, the '"CHINN" intersection at which
descent is started from 5000 ft. is defined by the intersection of
the Fulton County VOR at 226° and the ILS for that runway. LOM
CATTA beacon indicates when the ILS glide slope should be inter-
cepted, and the MM indicates the distance from:the touchdown zone
at which the aircraft should be at an altitude of approximately
200 ft.

Table 5-4 is a listing of the radio navaids used by arrivals
to Atlanta and its satellites and the controller positions interested
in the status of the equipment. Figure 5-3 is an illustration of
the aids important to Hartsfield-Atlanta. As shown in Table 5-4,
TAR, AR, and DR controllers must know the status of ILS equipment
for the runways that they service. During IFR landings, the status
of the ILS equipment influences landing minimums and the spacing
of arrivals. And, simultaneous parallel approaches cannot be made
if the localizer is out. The departure radar positions have to have
status on approach equipment because they are consolidation
positions.

The status of non-ILS radio aids, such as the FTY VORTAC is
important only to the satellite controllers. Pilots are informed
of outages of these aids by ATIS messages and apparently can
compensate easily for them by using back-up equipment - such as
the Bankhead VORTAC. Satellite controllers do want to know the
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status of VORTAC's and other radio approach equipment to the
satellite airports because of the high frequency of outages of the
satellite equipment and the impact of some outages on landing
operations. For example, at night when the towers are not opera-
ting, a middle marker outage can increase landing minimums.

TRACON controllers currently get the status of Atlanta and
satellite approach equipment through NOTAMS and indirectly from
the ILS and LOM panels in the cab through cab controllers.

5.1.5 Visual Aids

The visual aids at Atlanta and its satellite airports are
shown in Table 5-5 and are associated with the controller and
supervisor positions interested in their status. Terminal Area
Radar and AR controllers need to know the status of visual aids on
the runways that they serve because pilots often must be alerted to
such outages, and because under IFR weather, certain conditions can
reduce operating efficiency and so increase the spacing which the
controller must maintain in the stream of arrivals. This same
information must be presented to the DR-1 and DR-3 positions
because the TAR and AR functions are consolidated here during the
midshift. Satellite controllers want to know lighting status at
both towered and non-towered airports; and, although less important,
they would also like to know lighting status at nearby fields not
officially served. They expressed no interest in having this
information on such outlying airports as Macon, Augusta, and
Columbus, for example.

The team supervisors determine which controllers need the
status information that arrives in the TRACON; they get the
information to the controller and call his attention to it. There-
fore, each supervisor must have all the information that his
controllers may need.

With the exception of the local airports not officially
serviced by the Atlanta tower, the TRACON currently maintains
status information on the airports listed in the table. Status

information is reported to the assistant chief (and in some cases
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to the satellite controllers) by the towers (where present) of the
affected airports through pilot reports and by responsible local
officials (e.g., the chief of police) at the smaller airports. The
controller also calls the Flight Service Station for status at
airports of particular interest. Reports of outages at satellite
airports are screened by the assistant chief and distributed to
the team supervisors as NOTAMs. These NOTAMs are not logged.

5.2 NOTAMS

The NOTAMs arriving at Atlanta tower are usually concerned
with outages of equipment or facilities of interest to pilots land-
ing at Hartsfield-Atlanta or the satellite airports. These notices
come to the assistant chief in the TRACON by telephone and by mail,
and they are usually from the City of Atlanta or from the flight
service station (FSS). NOTAMs telephoned by the flight service
station are usually followed by a teletyped message.

The assistant chief is responsible for distributing the NOTAMs
to the controllers. NOTAMs of concern to the cab are delivered
to the cab coordinator by telephone and then, if particularly
important, followed by a descriptive note or actual copy of the
NOTAM. When the notice arrives in the cab the coordinator will
alert the relevant controllers and leave a copy of the NOTAM on
one of the consoles where it is out of the way, but can be seen by
controllers coming on duty (Figures 5-4 and 5-5). At the end of
the watch, the coordinator will alert his replacement to the NOTAMs
which will be in effect during the next eight hours.

If the NOTAM is of general interest to the pilots and to stay
in effect for a long time it may be included in the ATIS message.
When appropriate, the controllers also pass the NOTAMs on to the
pilots who may be affected. NOTAMs are discontinued by direction
of the assistant chief or when the time frame indicated in the
notice has passed. When deleted, NOTAM messages are thrown away
at the convenience of the cab controllers. Rarely is more than one
NOTAM in effect at one time in the cab. And, since all NOTAMs
are screened by the assistant chief, duplicate and irrelevant
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NOTAM's are not distributed within the cab.

The procedure used in the cab for handling NOTAM's is not
formal or standardized. Controllers appear to respond to each
notice as the needs of the situations indicate, and this approach
appears to work very well. NOTAMS are distributed in the TRACON
in several different ways. The assistant chief gives notices
arriving during the shift to the appropriate team supervisor who
passes them on to the affected controller. Depending upon its
duration and importance, the affected controller may be simply told
about it, or he may be told and given a written note as a reminder
to alert relieving controllers arriving for subsequent watches.
These notes are written on anything available such as the back of
a flight strip or on paper from an electrowriter. The message is
then posted near the controller wherever there is a means to do so.
There is no standardized procedure for handling these announcements.

There is rarely more than one notice posted at one time, but
as many as three at a time do occur. Satellite NOTAMs tend to
stay up longer than others because they are often concerned with
equipment outages that depend upon the condition of the budgets of
small cities for the equipment to be repaired. NOTAMs on the
construction at Atlanta may also stay a while and, during the
present period of airport expansion, tend to be the most frequent.
When NOTAMs are cancelled the assistant chief walks through the
TRACON, takes the notes down and informs the controllers of the
cancellations through their team supervisors.

A new system for transmitting NOTAM information to the
controllers which reduces the number of posted NOTAM messages and
may increase the controllers awareness of these notices has been
started in the TRACON. Each morning the assistant chief makes a
tape recording of the notices affecting satellite operations during
that day. Any controller may hear this recording over headsets by
pushing the TELCO key pack button labeled "FBL". The TRACON radar
controllers are instructed to listen to the recording each day
before they start their watch. The following information was on
the recording on the morning of April 26:

4
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"April 26
Gwinnett County closed at night;
Norcross VOR 1403155 not useable

below 5000 feet beyond 17 nautical miles;

Griffon Airport runway lights out of service;

I ol

Fulton County ILS out of service; i

West Georgia NDB out of service."
This message is updated each morning, if only by changing the

date.

Long term NOTAMs of general interest are written in grease
pencil on the bottom of the traffic count bulletin board (Figure 5-6)
located to the left of the door to the TRACON (Figure 3-2) where
it can be seen by controllers entering that room. The following
notice was observed there on April 26:

"231400 Z FTY ILS OTS FOR 2 WEEKS

GS RWY 26 NORTH SIDE"

NOTAM's generated by the city are mounted on a clipboard
(Figure 5-7) hung to the right of the assistant chief's desk
(Figure 5-8). Team Supervisors are instructed to review these
notices each time that they come to work so that they can inform

their controllers of important changes. Notice with regard to
Figures 5-4 and 5-7 that the same notices are shown as being
relevant for both cab and TRACON operations.
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FIGURE 5-6. TRAFFIC COUNT BULLETIN BOARD IN TRACON
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FIGURE 5-7. CLIPBOARDS FOR NOTAMS IN TRACON




FIGURE 5-8. ASSISTANT CHIEF'S WORK AREA SHOWING
LOCATION OF NOTAM CLIPBOARD
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6. WEATHER

The Hartsfield-Atlanta Tower receives weather information
from the Center Weather Service Unit (CWSU) at the Air Route
Traffic Control Center (ARTCC) in Hampton, Georgia; the Weather
Service Forecasting Office (WSFO) in Atlanta; pilots aloft; its
satellite airports; and its own on-site weather sensors. The
communication facilities linking these facilities to the tower are
represented in Figure 6-1 and include the flight data entry and
printout system (FDEP), electrowriters, FAA radio, and telephone
lines.

The CWSU transmits its weather information to the tower on
the FDEP in General Information (GI) messages. These messages are
printed simultaneously on printers located in the cab and TRACON
of the ATL tower and in the tower at Charlie Brown Airport. As
shown in Table 6-1, special GI messages are sent as Meteorological
Impact Statements, Center Weather Advisories (CWAS, SIGMETs, and
convective SIGMETs. The Meteorological Impact Statements provide
a general overview of weather in the Center area for the day.
Although they appear to have no specific use by the controllers,
they provide them with information on what to expect for the day
and how the weather will affect traffic flow throughout the con-
trol center area. The information seems more immediately useful for
the ARTCC but the tower controllers do like to have it. These are
issued center-wide in the morning and may be updated as changes in
K the weather occur. There appears to be no specified procedure for
! distributing these messages to the tower controllers.

A Center Weather Advisories are updates of the daily Meteorolog-
) ical Impact Statement and may be issued to specific sectors of the
. center-controlled area. All CWAs observed in the ATL tower were
concerned with the development and progression of thunderstorm
activity. Depending upon the time of year, 7 or 8 of these may

be received in a 24-hour period.

SIGMETs and convective SIGMETs received in the ATL tower

A 6-1
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