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PREFACE

This report documents the operation of the cab, TRACON and
TRACAB of Houston International and William P. Hobby air traffic
control towers respectively, and applies the Terminal Information
Display System (TIDS) concept to these operations. The study was
sponsored by the FAA System Research and Development Service
and conducted at the Houston facilities between February and
August if 1981.

The work was completed with the cooperation of the South-
western Region of the FAA, and the air traffic division of that
region in particular. Special thanks are due to F.Davis, Chief and
D.Schardt, Assistant Chief of the Intercontinental facility; and
C.Jenkins, Chief of the Hobby facility for their support and
and assistance in the collection and interpretation of the data
presented herein.
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1. INTRODUCTION

This report of air traffic control operations in the Houston
terminal area is the fifth of a series of reports documenting and
describing the non-surveillance functions and duties of terminal
area controllers at selected air traffic control towers. It
includes three Level V towers: Boston, Atlanta, and Houston; and
two Level III towers: Albuquerque and Buffalo.

The series is conducted to provide operational information
to be considered in the design and site application of the Terminal
Information Display System (TIDS) currently being developed for
deployment in terminal areas across the United States. TIDS is a
dual service system composed of relatively independent Flight Data
Display (FDD) and Consolidated Cab Display (CCD) subsystems which
share a common central processor. The FDD will replace flight
progress strips and the aging Flight Data Entry and Printout
Equipment (FDEP) by providing selected controllers in cabs,
TRACONs, and TRACABs with electronically displayed flight data and
keyboards for data updating. The CCD system will consolidate a
variety of information on surface weather, equipment status and
control, and procedures currently presented by‘a number of dif-
ferent types of displays, panels and notices. The information
will be consolidated and presented electronically on one or two
displays at each controller's console.

The present study conducted in the Houston terminal area
includes the Houston Intercontinental Airport (IAH) and William P.
Hobby Airport (HOU). IAH is a Level V tower and a TRACON. HOU,
an older facility, is IAH's largest satellite tower and has a
level IV TRACAB. The Houston facilities were selected for study
because of their large size, the fact that the satellite and the
major tower have FDEP equipment which must eventually be replaced,

and the proximity of these facilities to one another.

IAH and HOU facilitics provide service to the Houston terminal

area depicted in Figure 1-1. The terminal area is an irregularly
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FIGURE 1-1. HOUSTON TERMINAL AREA
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shaped area at a varying radius of 25 to 45 nautical miles from
the Humble Vortac. The altitude is generally from surface to
15,000. Other towered airports in the Houston Terminal area are
Ellington Air Force Base (EFB) and David Wayne Hooks (DWH).

Within the terminal area IFR aircraft are provided vectors and
radar separations to standards of three nautical miles longitudi-
nally and 1,000 feet in altitude. VFR aircraft are provided with
Stage III service into IAH and Stage II service into HOU. Gen-
erally the TRACON sequences only IFR aircraft into Hobby, but will
space and sequence both IFR and VFR Stage IIIs into Hobby if
requested. Control of IFR traffic is transferred to/and from the
Houston Air Route Traffic Control Center (ARTCC) at the terminal
area boundary. Within the terminal area, portions of the airspace
surrounding IAH have been designated as a Group 2 Terminal Control
Area (TCA) (Figure 1-2). All aircraft are controlled and separ-
ated while operating within the TCA, except helicopters which may

not be provided separation from other helicopters.

The information for this report was obtained by (a) examining
existing written material, (b) photographing controller work
space, (c) observing controllers at work, and (d) interviewing
journeyman controllers and tower management staff. The written
material included Jeppesen Air Manuals, facility SOP's, Letters of
Agreement, and a day's sample of tower flight strips from both
facilities. Photographs were taken of all controller consoles,
posted notices and selected control panels. These photos were
used as subject matter for the interviews and serve to document
the physical aspects of the tower as it existed during the study.
To avoid interfering in TRACON operations, all photographs of
TRACON consoles were taken during the midshift. Photographs of
cab equipment and consoles were taken during the day. to take
advantage of natural 1ight.

Journeyman controllers, supervisors, and alrway facilities
personnel from both towers were interviewed for information on the
use ot tower equipment, informational requirements, operating

practices, potential placement of TIDS displays and the design of
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display formats. Since different subject areas were discussed
with different interviewers, some of the information was based on
the knowledge of a single person, and so some errors are possible.
However, when the interviewer identified information as inconsis-
tent with facility SOPs, practices at other towers, or other data
sources, it was verified through observations of controllers at
work or in discussions with tower management personnel. Control-
lers were observed using their equipment, handling flight data,
and working traffic in the cab, TRACON, and TRACAB during peak
and slack traffic periods over several days. More than 45 hours
of observation time were spent at the three facilities for this
study.

The description of the IAH operations are presented in
Sections 2 through 5 of this report. Section 2 presents an over-
view of the Houston terminal area TRACON and Tower Cab operations.
Section 1 includes a map of the airport, the runway configurations,
approach/departure routes used, drawing of the cab and TRACON
floor plan, and principal duties and location of each control
position in the cab and TRACON. Section 3 presents the operation
of the current FDEP and flight progress strip system. This section
provides a description of how the strips are used and an analysis
of a sample day's flight strips. Section 4 presents a description
of the current weather distribution system and use at IAH cab and
TRACON. Section 5 presents the location and use of critical dis-
play items and how status for this equipment is determined.
Sections 6 through 9 present the corresponding information for
HOU.

The appendix to this report includes designs for the informa-
tion formats and placement of the TIDS equipment at the IAH and HOU
facilities as an exercies in applying TIDS capabilities to an actual
terminal operation. The designs and their deployment-are based upon
the controller practices and information requirements determined
in the present study of Houston Terminal Area operations and the
anticipated capabilities of TIDS.
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TIDS capabilities were determined from the CCD portion of
the Consolidated Cab Display/Remote Maintenance Monitor System
(CCD/RMMS) Engineering Requirement (FAA-ER-500-007/1) and the
Engineering Requirement (FAA-ER-D-120-011) for the Flight Data
Display subsystem portion of the new TIDS. Since this study was
initiated, some departures from these engineering requirements
have been made in both hardware and operations; however, the
changes have been small and the operational support provided
terminal area controllers by TIDS remains essentially as discussed
herein. Because the application of TIDS concepts to terminal area
operations is not equipment specific, the value of the present
report is independent of minor changes in displays and the
associated differences in the operation of that hardware. Informa-
tion formats are presented and discussed in the four major sections
of the Appendix. An overview of the TIDS is presented in Section
A-1 with a description of system objectives and selected display
features. The application of the FDD portion of TIDs of Houston
1s presented in Section A-2 with information on display formats at
the controller positions, discussions of controllers' use of the
system, and suggestions for modifications of the system from that
presented in the TIDS ER. The application of the CCD portion of
the TIDS to the Houston operation is presented in Section A-3 with
information formats proposed for the different CCD displays. The
location of FDD and CCD displays in controller consoles at the two
facilities is presented in Section A-4 under ideal conditions
where movement of existing equipment is almost unlimited and under
limiting conditions where only minimal disturbance of existing
equipment is permitted. '
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2. INTERCONTINENTAL AIR TRAFFIC CONTROL SYSTEM

2.1 QUANTITATIVE SUMMARY OF DAILY AND ANNUAL IAH OPERATIONS

A quantitative summary of IAH operations is provided in the
following tables and figures.

Table 2-1. TIAH TRACON Operations FY 80
Table 2-2. TIAH TRACON Instrument Operations FY 80
Figure 2-1. TAH Operations vs Time of Day

In 1969 Houston Intercontinental, located 16 miles north of
downtown Houston, replaced William P. Hobby as Houston's primary
airport. The Tower facility houses the Cab and a TRACON with
ARTS III equipment. Intercontinental handles 99 percent of
Houston's non-intrastate domestic air tfaffic and all of Houston's
international air traffic.

The Houston Intercontinental Tower Cab handled approximately
290,000 aircraft operations (arrivals and departures) in 1980.
The traffic mix was as follows:

Air Carrier 59.1%
Air Taxi 17.2%
General Aviation 23.2%
Military .5%

The Houston TRACON handled approximately 611,000 instrument
operations in 1980. Overflights as a percentage of total instru-

ment operations equalled 6%. The traffic mix was a follows:

Air Carrier 36.2%
Air Taxi 12.6%
General Aviation 49.1%
Military 2.1%

Daily Tower traffic begins building at 7 am and stays heavy
until 7 pm. The peak is generally from 2:00 to 6:00 pm (see
Figure 2-1). Houston TRACON typically handles almoust 1700
operations per day.
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TABLE 2-2. HOUSTON TRACON INSTRUMENT OPERATIONS

PRIMARY AIRPORT

Houston Intercontinental

ANNUAL INSTRUMENT
291,217

OPERATIONS FY 79
(47.6%)

SECONDARY TOWERED AIRPORTS

Houston Hobby
Ellington AFB
David Wayne Hooks

174,490

(28.6%)

SECONDARY NONTOWERED AIRPORTS

Andrau Air Park
Baytown

Clear Lake City
Cleveland Municipal
Conroe

Galveston

Houston Lakeside
Lake Jackson Brazoria
LaPorte Municipal
League City

Liberty Airport
Pearland

Sugarland

109,714

(17.9%)

OVERFLIGHTS

35,897

611,318

(5.9%)

(100.0%

Source: FAA Air Traffic Activity.
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As the population of Houston's Standard Consolidated
Statistical Area (SCSA) continues to increase faster than the
national population it is expected that future traffic levels at
IAH will grow rapidly. An expansion program which will provide
additional runway and terminal capacity is currently underway to
accommodate the expanding needs of passengers and carriers.

2.2 TIAH AIRPORT LAYOUT

The following figures and tables describe the operational
setting of IAH's air traffic control setting:

Figure 2-2. Runway Configuration

Figure 2-3, Typical Taxiway Traffic Patterns

Figure 2-4-7. Typical Approach Patterns

Figure 2-8-9. Arrival/Departure Corridors

Figure 2-12, Departure Gates

Figure 2-16, Navigation Fixes Surrounding Houston

Table 2-3. - Controllers Working Aircraft At Arrival
Coordination Fix

IAH's two major runways form an open "V". The east-west
runway 8/26 is 9,400 feet long and 150 feet wide and the northwest-
southeast runway 14/32 is 12,000 feet by 150 feet. All four
approaches are equipped with. high intensity lighting systems and
Instrument Landing Systems (ILS). Runway 8 has Category II and
Category III systems which facilitate landings below 1800 RVR and
1200 RVR respectively. High speed turnoffs lead to adjacent twin
parallel taxiways. IAH facilities also include two Short Take
Off and Landing (STOL) runways, 13/31 and 9/27. These Tunways
are available for commuter traffic, but will not be assigned when
traffic conditions require the use of the STOL runways for taxiing
aircraft. The construction which is currently under. way will

provide additional runway capacity.

In VFR conditions, the runway .configuration most frequently
used at TAH is arrivals on 26 or 14 and departures off 14. When
conditions bccome IFR, runway 8, the Category Il ILS runway, is

often used for arrivals, and 14 is used for departures. In VFR
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FIGURE 2-2. RUNWAY CONFIGURATION
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FIGURE 2-3. TAXIWAY TRAFFIC FLOW FOR RUNWAY CONFIGURATION 14/26
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FIGURE 2.8. APPROACH PLATES ON CONSOLE AT RADAR POSITION
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TERMINAL AREA GRAPHIC NOTICE Term-31
(NOT TO BE USED FOR NAVIGATION)

HOUSTON, TEXAS

THIS CHART DEPICTS THE IFR ARRIVAL/DEPARTURE ROUTES SERVING. THE HOUSTON TERMINAL AREA FOR THE INFORMATION
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FIGURE 2.13. AERONAUTICAL MAPS OVER TELEPRINTER IN TRACON
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TABLE 2-3. TRACON CONTROLLERS WORKING AIRCRAFT
AT ARRIVAL COORDINATION FIX

RADAR POSITION ARRIVAL COORDINATION FIX:

Arrival East Daisetta

Smith
Silbe

Sabine Pass

Arrival West Navasota

Cugar

Gland

South April
Candi
Klute
Scholes,

Lake Jackson

2-21




conditions with a strong NW wind runways 26 and 32 may each be
used for both arrivals and departures. This is not a popular
configuration however because the use of 32 causes congestion with
Hobby traffic. When two runways are used for arrivals and meter-
ing flow is approximately 52 aircraft per hour. With only one
runway available for arriving aircraft the metering flow is re-
duced to 24-30 aircraft per hour. The TRACON Team Supervisor
determines the arrival/flow rate and coordinates with the Center

to decide metering needs.

The taxiway network connects the three major activity
centers: Terminal Buildings A and B near the Tower, Superior 0il
and Air Search south of 14/32, and Avitat Qualitron and Elp
Natural Gas north of 14/32. Advisory instructions may be issued
by the Ground Control position in the Cab but legally the terminal
ramp area is uncontrolled (the city and airlines are responsible)..
A map of the taxiway network is posted at the Ground Control
position.

An IFR arrival to IAH will most frequently be vectored by the
ARTCC along a STAR to one of three major coordination fixes:
Cugar, Gland or Daisetta. These flights will approach the fix at
250 knots and at an altitude of 10,000 feet MSL. Coordinated
transfer of control of the flight from the ARTCC to IAH is accom-
plished via a silent ARTS handoff. The ARTCC controller initiates
handoff by a manual entry with the ARTS keyboard. A flashing
symbol, indicating handoff status, is displayed on the receiving
controller's ARTS display. That controller in turn must make a
manual entry using the ARTS keyboard to accept the handoff. His
acceptance is indicated on the display of the ARTCC controller
who initiated the handoff. The manual key board input functions
may be performed by the coordinator position (if staffed), depend-
ing on workload and team preferences. The controllers rely on
interphone communication for conditions other than those specified
in the Letters of Agreement. The aircraft continues toward the
runway as depicted in Figures 2-4 through 2-7. Descending to 6000

feet MSL, the aircraft is handed off (in the same manner as for

e A A



the handoff from ARTCC to IAH) or "dumped" (at the points
indicated in Figures 2-4 through 2-7) to IAH Final. Within the
"dump box" TAH finai sequences the aircraft for landing. Respon--
sibility for the flight is usually transferred from the’TRACON to
the Tower Cab within 8 DME radius of the Humble Vortac. Local
Control is advised of the approaching aircraft by ARTS display and
alr to ground contact with the pilot. There is no handoff or

communication between the TRACON controller and LC.

An approach plate binder is stored at the reference table in
the Cab for use by Local Control and on the sector console in the
TRACON for shared use by Radar and Coordinator positions

(Figure 2.8). The approach plate binder contains information on:
o Glide slope and path
© Landing air identifications, locations and frequencies
o Local obstructions
o Minimum descent altitudes
o ILS category

o Supplemental landing data (e.g., runway maps, elevation,
ATC and ATIS frequencies, etc.)

The Standard Instrument Arrival Routes (STAR's) are stored
in position binders at sector consoles in the TRACON for shared
use by Radar and Coordinator positions. The STARS provide route
identification, NAVAID identification, location and frequencies,
fix identifiers, radial headings, DME distance, radial headings
and airways. A subset of this information is posted above the

arrival radar positions for quick reference (Figure 2.9).

A one-day sample of IAH IFR arrival flight strips shows the
following planned distribution of arrival aircraft émong the 8

coordination fixes:

Daisetta - 117
Cugar 5 95
Gland - 30
Silbe -



Klute - 5
HUB - 4
HOU - 3
Smith - 2

264

Fixes actually used by the aircraft may Be different than those
printed on the flight strips.

Table 2-3 shows the controllers that may work aircraft from
each arrival fix.

IFR aircraft departing IAH follow the routes described in
Figure 2,10. The flight strip which is dropped down the tube
notifies the departure controller in the TRACON that an aircraft
will be entering his airspace. Soon after, the target is picked
up on the ARTS display and the pilot contacts the departure con-
troller. LC does not communicate or handoff to TRACON. Handoffs
between TRACON controllers and to the ARTCC are as discussed for
arriving aircraft. The Standard Instrument Departure (SID) route
information is stored in position binders at sector consoles in
the TRACON for shared use by radar and coordinator positions.

The published departure routing data contains information similar
to that provided by the STARS (discussed above). A subset of this
information is posted above the departure radar positions for
quick reference. Figure 2-12 shows the location of departure
gates.

A one-day sample of IAH IFR departure flight strips shows the
following distribution of departure designators:

Gomer - 74
Cleep - 67
Trios - 58
J15 - 29
Freeport - 29
Prairie - 25
Landing Beaumont - 18
J86 or Sabine - 13



Tower En Route = 7
V1SwW - 5
Local - 5
Galveston = 4

2

Overcourse over -
Galveston
When the East Departure position becomes saturated (Trios, Cleep,
and Gomer), the Bolos gate, which is handled by the South position,
is used.

A map bin located along the side wall, above. the teleprinter
in the TRACON contains various navigation maps for reference
(Figures 2.13 - 2.15).. One such chart is posted above the FEDEP
machines at the AD/DD position (Figure 2.15).

2.3 INTERCONTINENTAL TOWER CAB AND TRACON STAFFING

The layout, staffing, operations and working environment of
the Houston Tower Cab and TRACON are presented in the following:

Figure 2-17 TAH Tower
Figures 2-18 - 2-29 TRACON Floor Plan and Controller
Positions

Figures 2-30 - 2-38 Tower Cab Floor Plan and Controller
Positions

Table 2-4 ° TRACON Positions and Duties
Table 2-5 Tower Cab Positions and Duties
Table 2-6 TRACON Staffing Hours

Table 2-7 TOWER Tower Cab Staffing Hours

Figure 2-39 - 2-48 Controller Airspaces

There are 16 positions in the TRACON of which 14 are staffed on a
regular basis. Photographs of the position workspace are dis-
played in Figures 2,19 - 2.29. Specific positional responsi-
bilities are described in Table 2-4. There are two arrival and
two departure positions which provide radar service to aircraft.
General support for the departure radar controllers is provided

as required by traffic loading by coordinator positions situated
next to the radar positions. Departure West includes service to
Hooks airport. The IAH finul is staffed when only one runway is

2-25
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FIGURE 2.17. HOUSTON INTERCONTINENTAL TOWER
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DEVICES

1. RECORDER STATUS PANEL
2. TELCO DIAL

3. 'TELCO KEYPACK AND HANDSET
4. TINTERCOM SPEAKERS

5. DIGITAL CLOCK

PAPER

TELEPHONE AND INTERPHONE NUMBERS

A
B. POSITION LOG
C. REFERENCE NOTEBOOKS
D. STORAGE BINS
E TCA AREA MAP

FIGURE 2.19.

TELCO SPEAKER

AURAL. ALARM CONTROL PANEL
FIRE ALARM SECURITY SYSTEM
TELEPHONE

TELEPHONE NUMBERS

STAPLER

. LISTING OF PERSONNEL AND EQUIPMENT

ASSIGNMENTS

SCHEDULE OF PAY PERIODS
LIST OF TELEPHONE NUMBERS
RUNWAY CHART

WATCH SUPERVISOR'S DESK



DEVICES

FLASHLIGHT

. TELEPHONE
. WASTEBASKET

ELECTROWRITER

. FAA COMMUNICATIONS PANEL

TELCO KEYPACK

. TELCO JACK

SCRATCH PAD
FLIGHT STRIPS
REFERENCE NOTEBOOK

. POSITION LOG

LIST OF AIRPORL ABBREVIATIONS

8. FLIGHT STRIP RACK

9. LIGHT
10. FDEP PRINTER
11. TELCO SPEAKER

12. TELCO DIALER
13. FLIGHT STRIP STORAGE BIN
14. FDEP KEYBOARD

F. AIR TRAFFIC ROUTE CHART

G. RIBBON CHANGING INSTRUCTIONS
H. SIGMET GLOSSARY

I. LIST OF LNVERPHONE NUMBERS

FIGURE 2.20. TIAH - ARRIVAL DATA/DEPARTURE DATA
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DEVICES

1
2
3
4.
5.
6.
7.
8.
9.

TELCO JACK

TELCO KEYPACK

. RVR PANEL

FAA COMMUNICATIONS PANEL
TELCO SPEAKER
ALPHANUMERIC KEYBOARD
DIGITAL ALTIMETER
DIGITAL CLOCK

LIGHT RHEOSTAT

PAPER

A, HANDOFF CODES
B. SCRATCH PAD

FIGURE 2.21.

socesd
cETe
quiceed

S rrecc@

TAH

10.
11.
12.
13.

14.
15.
ls6.
17.
18.
19.

C.
D.
E.

EAST

VIDEO MAP SELECTOR PANEL
TRANSPONDER CONTROLS

TELCO DIAL

DROP TUBE EXIT FOR FLIGHT STRIPS
FROM LOCAL CONTROL

ARTS TRACKBALL

RADAR DISPLAY AND CONTROL
FLIGHT STRIP HOLDER RECEPTACLE
FOOT SWITCH FOR FAA MICROPHONE
FLIGHT STRIP BIN

ARTS QUICK LOOK PANEL

POSITION LOG

FLIGHT STRIPS
TELCUO SPEAKER LABEL

DEPARTURE RADAR



DEVICES

1. CLOSED CIRCUIT TV FOR WEATHER
REPORTS PROCESSED IN CAB

. LIGHT RHEOSTAT

LIGHT SHIELD

. TRANSPONDER CONTROLS

. MSAW CONTROL PANEL

DIGITAL CLOCK

. TELCO DIAL

~NoumpPewnN

PAPER

A. POSITION LOG
B. POSITION BINDER
C. ATTROACII TLATECS

10.
11.
12,
13.

14.

15.

TELCO KEYPACK

DROP TUBE EXIT FOR FLIGHT STRIPS
FROM LOCAL CONTROL

FLIGHT STRIP RACK

STORAGE AREA

STANDBY RADIO SELECTOR PANEL
ALPHANUMERIC KEYBOARD

ARTS TRACKBALL

TELCO JACK

FIGURE 2.22. TIAH - EAST DEPARTURE HANDOFF [COORDINATOR]
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DEVICES
1. LIGHT RHEOSTAT 10. DIGITAL CLOCK
2. FAA COMMUNICATIONS PANEL 11. RADAR CONTROLS & DISPLAY
3. RVR PANEL 12. ALPHANUMERIC KEYBOARD
4. TELCO KEYPACK 13. TRACON DISPLAY
5. TELCO JACK 14. VIDEO MAP SELECTOR PANEL
6. ARTS TRACKBALL E 15. FLIGHT STRIP BIN
7. WIND DIRECTION INDICATOR 16. TELCO SPEAKER
8. WIND SPEED INDICATOR 17. ARTS QUICK LOOK PANEL
9. DIGITAL ALTIMETER
PAPER
A. POSITION LOG E. ARRIVAL FREQUENCY & ROUTE
B. FLIGHT STRIPS INFORMATION
C. POSITION BINDER F. INTERCOM SPEAKER LABEL
D. SCRATCH PAD

FIGURE 2.23. |AH - EAST ARRIVAL RADAR



DEVICES

1. RVR PANEL

2. TELCO KEYPACK

3. FLIGHT STRIP BIN

4. TELCO JACK

5. TELCO SPEAKER

6. VIDEO MAP SELECTOR PANEL
7. FAA COMMUNICATIONS PANEL

PAPER
A. POSITION BINDER

B. APPROACH PLATES
C. POSITION RELIEF BRIEFING GUIDE

FIGURE 2.24.

TAH

33

10.
11.
12.
13.
14.
15.

CLOSED CIRCUIT TV FOR WEATHER REPORTS

PROCESSED IN CAB

ILS INDICATOR PANEL
DIGITAL CLOCK

RADAR DISPLAY & CONTROLS
ALPHANUMERIC KEYBOARD
LIGHT RHEOSTAT

ARTS TRACKBALL .

ARTS QUICK LOOK PANEL

TELCO SPEAKER LABEL
LIST OF RADIO FREQUENCIES

IAH FINAL RADAR



DEVICES
1
2
3
4,
5
6.
7
8.
9

PAPER

. ARTS TRACKBALL

. RVR PANEL

. TELCO KEYPACK'

FLIGHT STRIP BIN

. TELCO JACK

TELCO SPEAKER

. ARTS QUICK LOOK PANEL
FAA COMMUNICATIONS PANEL
. ALPHANUMERIC KEYBOARD

A. APPROACH PLATES
B. POSITION BINDER

FIGURE 2.25.

10.
N[4S
12.
13.
14.
15.
16.
17.

C.
D.

VIDEO MAP SELECTOR PANEL
WIND DIRECTION INDICATOR
WIND SPEED INDICATOR
DIGITAL ALTIMETER
DIGITAL CLOCK

RADAR DISPLAY & CONTROLS
LIGHT RHEOSTAT

TRACON DISPLAY

POSITION LOG
ARRIVAL CODING INFORMATION

IAH - WEST ARRIVAL RADAR
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DEVICES
1. TELCO KEYPACK 9. ALPHANUMERIC KEYBOARD
2. DROP TUBE EXIT FOR FLIGHT STRIPS 10. LIGHT RHEOSTAT
FROM LOCAL CONTROL 11. VIDEO MAP SELECTOR PANEL
3. TELCO JACK 12. RVR PANEL
4. FAA COMMUNICATIONS PANEL 13. TELCO SPEAKER
5. ARTS QUICK LOOK PANEL " 14. FLIGHT STRIP BIN
6. DIGITAL ALTIMETER 15. ARTS TRACKBALL
7. DIGITAL CLOCK
8. RADAR DISPLAY & CONTROLS
PAPER
A. POSITION LOG C. SCRATCH PAD
B. POSITION BINDER D. DEPARTURE CODING INFORMATION

FIGURE 2.26. TIAH - WEST DEPARTURE RADAR
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DEVICES

1
2
3
4,
5
6.
7.
8.

TELCO JACK
FAA COMMUNICATIONS PANEL
STORAGE AREA

ARTS TRACKBALL

. ALPHANUMERIC KEYBOARD

ARTS QUICK LOOK PANEL

DIGITAL CLOCK

CLOSED CIRCUIT TV FOR WEATHER
REPORTS PROCESSED IN CAB

PAPER

A. APPROACH PLATES
B. POSITION BINDER

FIGURE 2.27.

9.
10.
11.
12.
13.

14,
15.
16.
17.

TRANSPONDER CONTROLS
TELCO DIAL

TELCO KEYPACK

LIGHT RHEOSTAT

DROP TUBE EXIT FOR FLIGHT STRIPS
FROM LOCAL CONTROL

FLIGHT STRIP STORAGE BIN

FLIGHT STRIP HOLDERS

FLIGHT STRIP HOLDER RECEPTACLE
FOOT SWITCH FOR RADIO

IAH - WEST DEPARTURE HANDOFF [COORDINATOR]
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DEVICES

TELCO SPEAKER 9. RVR PANEL

1. :

2. TELCO DIAL 10. VIDEO MAP SELECTOR PANEL

3. TELCO KEYPACK 11. TELCO JACK -

4. ALPHANUMERIC KEYBOARD 12. FAA COMMUNICATIONS PANEL

5. TELCO HANDSET 13. ARTS TRACKBALL )

6. TRANSPONDER CONTROLS . 14. RADAR DISPLAY & CONTROLS

7. STORAGE AREA " 15, DIGITAL ALTIMETER

8. LIGHT RHEOQSTAT 16. INFORMATION AREA (BLANK)
17. ARTS QUICK LOOK PANEL

PAPER

A. POSITION LOG E. STATUS NOTE

B. UNIDENTIFIED F. INTERCOM SPEAKER LABEL

C. APPROACH PLATES G. SCRATCH PAD

D. HOBBY RADIO FREQUENCIES

FIGURE 2.28. IAH - HOBBY FINAL RADAR AND HOBBY FINAL HANDOFF
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DEVICES

O WO~ W

. FAA COMMUNICATIONS PANEL
. TELCO SPEAKER

LIGHT RHEQSTAT

. ARTS TRACKBALL
. WIND DIRECTION INDICATOR

WIND SPEED INDICATOR

. DIGITAL ALTIMETER

DIGITAL CLOCK
RVR PANEL

CLOSED CIRCUIT TV FOR WEATHER
REPORTS PROCESSED IN CAB

PAPER

C.

A, RADIO FRIQUENCIES
B. POSITION LOG

REFERENCE NOTEBOOK

D. UHF RADIO FREQUENCIES LIST

FIGURL 2.29,.

11.
12,
13.
14.
15.
16.
17.
18.
19.

20.
21,

<

T mE

38

RADAR CONTROLS AND COVER
VIDEO MAP SELECTOR PANEL
ALPHANUMERIC KEYROARD
TELCO JACK

RADAR DISPLAY

FLIGHT STRIP BOX

TELCO KEYPACK

FOOT SWITCH FOR RADIO
CONSOLE CLOCK

STORAGE AREA

TRACON DISPLAY

ARTS QUICK LOOK PANEL

UNIDENTIFIED
TELCO SPEAKER LABEL
POSITION LOG
SCRATCH PAD

IAIl -~ SATELLITE RADAR/SOUTH RADAR



SNOILISOd ¥4TTOY.LNOD UZHKOIW NVId ¥00Td 4VD ¥IMOL "0€°Z HINOIA

As3d
40S1A43dNS

LERL
TINYd YOLINOW

AVYMYIVLS

318v1L
EMLENEEEE

LELL
YIHLIVIM

TOYLNOD ANNOYY

1041N0D Ty207

39



DEVICES

Lo~k wMNPE

10.
11.
12.

. BACKUP VHF TRANSCEIVER
. VHF MICROPHONE

INTERCOM SPEAKER CONTROL PANEL
ILS INTERLOCK CONTROL PANEL

LIGHT RHEOSTAT
FAA COMMUNICATIONS PANEL
ANALOG ALTIMETER

. LAMP
. WIND SHEAR ALERT INDICATOR PANEL

DIGITAL CLOCK
RVR PANEL
TELCO KEY PACK

PAPER

ILS PANEL INSTRUCTIONS

. AIRCRAFT GATE.DIAGRAM
. EMERGENCY INSTRUCTIONS FOR

ATRCRAFT INCIDENTS
ATRPORT MAP

FIGURE 2,31,

13.
14.
15.
16.

17
18

19.
20.

21
22
23

(PRl e

IAH

STAND FOR SCRATCH PAD
WIND DIRECTION INDICATOR
WIND SPEED INDICATOR
DIGITAL ALTIMETER
BRITE RADAR DISPLAY
TELCO SPEAKER

STORAGE BIN

TELCO JACKS

BACKUP UHF TRANSCEIVER
LIGHT GUN TEST PANEL
LIP FOR BINOCULARS

. POSITION LOG

POSITION RELIEF BRIEFING CHECKLIST

. SCRATCH PAD

GROUND CONTROL
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DEVICES

1. BRITE RADAR DISPLAY 8. BACKUP RADIO SELECTOR PANEL
2. FAA COMMUNICATIONS PANEL 9. LIGHT RHEOSTAT

3. TELCO SPEAKER 10. EMERGENCY TELEPHONE
4. RUNWAY 14-32 LIGHT CONTROL PANEL 11. TELEPHONE HANDSET
5. TELCO KEYPACK 12, TELCO JACKS

6. LAMP 13. FAA MICROPHONE JACK
7. RUNWAY 8-26 LIGHT CONTROL PANEL

PAPER

A. POSITION LOG D. REFERENCE NOTEBOOK
B. EMERGENCY INSTRUCTIONS FOR E. FLIGHT STRIPS

ATRCRAFT INCIDENTS
C. LIGHTING INSTRUCTIONS

FIGURE 2.32. TAH - LOCAL CONTROL 2
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DEVICES

1. WIND DIRECTION INDICATOR 15. FAA COMMUNICATIONS PANEL
2. WIND SPEED INDICATOR 16. ALPHANUMERIC KEYBOARD
3. WIND SHEAR ALERT INDICATOR PANEL 17. TELCO JACKS
4. STOL AND TAXIWAY LIGHTING PANEL 18. TELCO SPEAKER
5. BRITE RADAR CONTROL PANEL 19. LIGHT RHEOSTAT
6. TELCO KEYPACK 20. BINOCULARS
7. LIGHTING CONTROL PANEL (ALS) 21. MAP SELECTOR
8. AUXILIARY VHF TRANSCEIVER 22. ALTIMETER
9. RVR PANEL 23. TELCO DIAL
10. FLIGHT STRIP RACK 24, FAA RADIO JACK
11. DIGITAL CLOCK 25. STAND
12. LAMP 26. DEPARTURE WEST DROP TUBE
13. FLIGHT STRIP BIN . 27. DEPARTURE EAST DROP TUBE
14, MALSR CONTROL PANEL 28. ARTS PEM STICK
PAPER
A. SCRATCH PAD G. DIAL CODES
B. LIGHTING INSTRUCTIONS H. FLIGHT STRIPS
C. SFL INSTRUCTIONS I. MAP OF LOCAL FLIGHT ROUTES
D. PLEXIGLASS BOARD FOR METRO FLIGHTS J. DEPARTURE WEST DROP TUBE LAREL
E. TAB LIST INSTRUCTIONS K. DEPARTURE EAST DROP TUBE LABEL
F. ALS INSTRUCTIONS

FIGURE 2.33., TIAH - LOCAL CONTROL 1
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DEVICES

1. STERFO RECEIVER
2. SINK

3. STEREO SPEAKER
4. BRUSH

PAPER

A. SCRATCH PAD

FIGURE 2.34. IAH - SUPERVISOR DESK
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7
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DEVICES &

1. WEATHER INFORMATION VIDEO BOARD 6. FLIGHT STRIP RACK (PORTABLE)
2. PRINTER FOR WEATHER INFORMATION 7. FLASHLIGHT

3. WEATHER BOARD 8. ERASER

4. ATIS RECORDING PANEL 9. FELT TIP MARKER

5. STANDBY ATIS RECORDING PANEL 10. DATAPHONE

PAPER

A. SCRATCH PAD
B. WEATHER PRINTOUT
C. FLIGHT STRIPS

FIGURE 2.35. TIAH - WEATHER AREA
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DEVICES ,, ///;l//

. TELCO DIAL AND KEYPACK )
. TELCO SPEAKER . /’i '

. EMERGENCY TELEPHONE .
. DESK TELEPHONE

FELT TIP MARKER

f-"-l-\wl\)l—*

PAPER

POSITION LOG

. TOWER EQUIPMENT CHECK LIST

. REFERENCE NOTEBOOKS

- AERONAUTICAL CHARTS AND ENROUTE MAPS _

Oowp

FIGURE 2.36. TAH - REFERENCE TABLE
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DEVICES
1. WINDOW WASHER CONTROL 8. VORTAC MONITOR PANEL
2. DESK TELEPHONE
3. ROLODEX 9. ILS MONITOR & CONTROL PANEL
4, LIGHT RHEOSTAT N (RUNWAY 8)
5. EMERGENCY VENT SYSTEM CONTROLS 10. MSAW SPEAKER
6. MSAW CONTROL PANEL 11. ALS ENGINE GENERATOR REMOTE
7. ILS MONITOR & CONTROL PANEL CONTROL PANEL
(RUNWAY 14) 12. TELCO SPEAKER
PAPER

A. EMERGENCY VENT SYSTEM INSTRUCTIONS
R. REFERENCE NOTEBOOK

FIGURE 2.37. TIAH - MONITOR PANEL AREA



DEVICES

1. CONRAC MONITOR - 9. TELCO DIAL

2. TELCO SPEAKER 10. FDEP PRINTER

3. FAA COMMUNICATIONS PANEL 11. FLIGHT STRIP HOLDERS

4. STORAGE BIN 12. TELCO JACK

5. TELEPHONE 13. FAA MICROPHONE JACK

6. FLIGHT STRIP RACK 14. FDEP KEYBOARD

7. DIGITAL CLOCK . 15. FELT TIP MARKERS

8. TELCO KEYPACK " 16. LAMP

PAPER

A. SECTOR FREQUENCY CHART G. FDEP RIBBON AND PAPER CHANGING

B. DEPARTURE ROUTE CHART INSTRUCTIONS

C. LIST OF TELEPHONE NUMBERS AND H. POSITION RELIEF BRIEFING GUIDE
AIRLINE RADIO FREQUENCIES I. NOTAM

D. LOCAL FLIGHT ROUTE CHART J. FLIGHT STRIPS

E. FLIGHT DATA CODES K. GLS 91 LINE CODES

F. POSITION LOG

FIGURE 2.38. TIAH - FLIGHT DATA/CLEARANCE DELIVERY

2-47



TABLE 2-4. TRACON POSITIONS AND DUTIES

Departure East o Provides radar service to aircraft in airspace
(E) depicted in Figure 2,40

0 Ensures IFR departures depart vis a SID/PDR out
Trios, Gomer and Cleep gates

o Coordinates with Beaumont Tower when climbing
aircraft infringes upon their airspace

o Work Tower inroute arrivals from Beaumont and
handoff to Arrival East

o Point out rwy 17 approaches at EFD to Hobby Tower

o Vector Prairie, Freeport and V15W departures off
East Satellite airports and West Satellite arrivals
on a heading to remain clear of hobby descent area
at 5000 and handoff to Departure West

o When HOU is on rwy 13 or 4 work work LJN departures
off TAH and handoff to South

Departure West o0 Provides radar service to aircraft in airspace
(W) depicted in Figure 2 .41

o Ensures IFR departures depart via a SID/PDR out
Prairie or Freeport Gate

o When HOU is on rwy 22 work GLS, CLC, and LJN
departures off IAH and handoff to South. When HOU
is on rwy 31 work LJN departures

o0 Vector Gomer and Cleep departures off West Satellite
Airports northbound remaining clear of IAH Tower
airspace and handoff to Departure East

0o Vector Trios departures off West Satellite Airports
and East Satellite arrivals on a heading to clear
Hobby descent area at 4000 and handoff to Departure
East; or to South (at 4000 or above 110 if HOU on
rwy 22 or Bolos Gate is in use

Coordinator East o Support Departure East & Departure West
& Coordinator West
(CD-E 7 CD-W) o Take Telco calls
o Perform ARTS keyboard functions for handoffs between
sectors and to/from Center

Arrival East 0 Provides radar service to aircraft in airspace
(D) depicted in Figure 2.42

0o Keep arrivals on STAR routes, in an orderly sequence
reduced to 210 knots prior to handoff to final



TABLE 2-4.

Arrival East (Cont.)
(D)

Arrival West

(M)

IAH Final
(o)

Hobby Final
(H)

Coordinator Hobby

(CH)

South
(L)

TRACON POSITIONS AND DUTIES (Continued)

When HOU on rwy 22 handoff Smith arrivals to HOU
final at 4000

Handoff satellite arrivals south of V222 to
Departure East (or to South if HOU on rwy 22) at
6000 prior to 15 NM from Hobby

Provides radar service to aircraft in airspace
depicted in Figure 2.43

Keep arrivals on STAR routes, in an orderly sequence
reduced to 210 knots prior to handoff to final

Handoff satellite arrivals south of V222 to Departure
west at 6000 prior to 15 NM from Hobby

Provide radar service to aircraft in airspace
depicted in Figures 2.44-2.46

Sequence all arrivals into IAH

Instruct aircraft to contact LC prior to the FAF but
no more than 10 miles from the runway -

When IAH is on rwys 8/14 release DWF departures
Provide radar service to airecraft in airspace
depicted in Figures 2.44-2.,46 :

Vector aircraft ID the advertised instrument final
approach and instruct pilot to contact HOU Tower
between eight and nine miles from the airport

Vector aircraft requesting visual approaches so as
to intercept the final approach course not less than
six miles from the airport

Support Hobby Final

Take Telco calls

Perform ARTS keyboard functions for handoffs between
sectors and to/from the Center

Provide radar service to aircraft in airspace
depicted on Figure 2.47

Coordinate with Beaumont Tower when climbing air-
craft impinge upon their airspace

Handoff to Departure East and retain control of all
aircraft that will make rwy 17 (EFD) approach

Coordinate Clute arrivals w/Arrival West when HOU
Tanding 13/22 or 31; and with Arrival EusL If HOU
landing runway 4
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TABLE 2-4. TRACON POSITIONS AND DUTIES (Continued)

South (Cont.) o When HOU is landing runway 22:
(L)

- Coordinate local traffic landing Hobby w/Arrival
East

- Vector departures from satellite airports south
of J2 and Hobby departures cleared via the Bolos
gate and handoff to Houston Center over or south
of Bolos intersection

- Vector inbounds from over DAS and Smith landing
West Satellite airports, south of Hobby and hand-
off to Departure West at 5000

- Vector aircraft departing West Satellite airports
south of J2 and Hobby departures cleared via
Trios gate and handoff to Departure East at 4000
or above 11,000 )

Coordinator South o Support South Radar
(es) o Take Telco calls

o Perform ARTS keyboard functions for handoffs between
sectors and to/from the Center

Satellite o Provide radar service to aircraft in airspace
(s) depicted in Figure 2.30

Overhead o Performs inter/intra facility coordination and hand-
(0) offs as necessary to maintain a safe orderly

expeditious flow of traffic

Arrival Data/ o Formulate and issue clearances for departures off
Departure Data uncontrolled satellite airports and EFD
(AD/DD)

o Obtain departure release and restrictions from
appropriate controller

0 Issue clearance and void time via interphone to
aircraft being released.

o Amend, distribute and update flight strips
o Update weather at south position

o Either departure times via FDER or interphone for
departures off uncontrolled airports that will not
automatically acquire

o Amend altitude or departure corridor as required
(and coordinate change w/controller)



TABLE 2-4. TRACON POSITIONS AND DUTIES (Continued)

Supervisor 0 Supervise and direct all operations
(S) o Determine flow direction

o Advise affected facilities of delays

o Implement flow control in coordination with Center

o Coordinate flows between IAH and HOU with HOU
supervisor

o Coordinate with Cab Supervisor regarding approach
in use (IAH & HOU), field conditions and traffic
flow

0 Solicit and disseminate PIREPS
o Delegate duties
o Keep Assistant Chief informed of all pertinant data

0 Monitor and report equipment malfunctions

Assistant Chief o Supervise facility
(AC) o Assure adequate personnel on hand
o0 Ensure restoration of equipment malfunctions
o Issue NOTAMS
o Complete daily equipment checklist

o Ensure personnel briefed on operating procedure
changes



TABLE 2-5.

Local Control o]
(LC)

Ground Control o
(GC)

Flight Data/ o
Clearance Delivery
(FD/CD)

TOWER CAB POSITIONS AND DUTIES

Provides arrival service to aircraft within an 8 DME
radius of HC Humble vortac from the surface up to
and including 5000 MSL, excluding descent area for
runway in use (Figure 2.39)

Provide departure service to all aircraft until
radar /vertical separation exists; or if visual
separation used until course diverges

Drop flight progress strip down tubes for departure
to notify TRACON of aircraft entering airspace
(signifies boundary report)

Retain control of VFR aircraft that depart the TCA
below 1800 feet and terminate radar service at 8 DME

Operate approach lighting equipment

Has option of utilizing STOL runways (must coordinate
with Ground Control)

Issues clearances and instructions for aircraft and
vehicles operating on taxiways.

Operates field lighting equipment
Issues advisory instructions for terminal ramp

Assists Local Control in maintaining traffic vigilance
in airport traffic areas

Issues clearances to IFR and Stage III aircraft
departing ITAH

Prepare departure flight progress strips (as shown in
Figures 3-3 - 3-5)

Enters local IFR and Stage III departures into ARTS
ITI system ensuring assignment to appropriate
tablist

When gate hold procedures are in effect, determine and

advise pilot of expected start time; and track proposed
start time,‘expected start time, actual start time and

total delay for each aircraft

Enter departure time, in the FDEP or via interphone,
for aircraft that will not automatically acquire

Ensure receipt of weather for IAH, HOU, DWH, and GLS
and post closed-circuit TV presentation as shown
in Figure 4-4.

Makes ATIS broadcast

Forwards arrival and departure times of all military
aireratt ro F3S



TABLE 2-5.

Flight Data/
Clearance Delivery
(FD/CD) (Cont.)

Supervisor Cab
(sC)

TOWER CAB POSITIONS AND DUTIES (Continued)

Update ARTS system data (altimeter, ATIS code and
approach is use)

Amend altitude or departure corridor assignments as
necessary

Supervises and directs all operations in Cab

Complete Equipment checklist

Determines runway in use

Takes and relays tower visibility observations
Monitors, restores and reports equipment malfunctions
Solicit and disseminate PIREPs

Answers outside and emergency phones

Ensures posted weather, ATIS and ARTS III system data
area are correct

Ensures lighting is on as required
Delegate duties

When RVR < 2000 and/or ceiling < 200 ft, brings up
standby power for runway 8 lighting and ALS

Coordinates with TRACON supervisor type of approach,
runways, field conditions, traffic flow, etc.
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TABLE 2-6.

Position
Coordinator East
Departure East Radar
Arrival East Radar
IAH Final
Arrival West Radar
Departure West Radar
Coordinator West
Hobby Final
Coordinator Hobby
Team Supervisor
Watch Supervisor
Arrival/Departure
-South Radar
Coordinator South
Satellite

Overhead

TRACON STAFFING HOURS
Hours

0700-1000, 1500-1800 (if busy)
24 hours
0700-2100

0700-1900 (for one runway opetration)
0700-2100
0600-2100

0700-1100, 1400-1800 (if busy)
0700-2100

0800-1100, 0800-1900 (if busy)
24 hours
0700-2300
0700-2100
0700-1900

During unusual peak traffic

rarely manned

never manned
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TABLE 2-7. TOWER CAB STAFFING HOURS

Position Hours
Local Control 1 24 hours
Local Control 2 1500-1900 at supervisor preference
Ground Control 0700-2130
Flight Data/Clearance 24 hours
Delivery
Cab Team Supervisor 0700-2130

~
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Surface to 5000 ft
8 DME radius of TAH

FIGURE 2.39. LOCAL CONTROL JURISDICTION
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= Surface to 3000%

“““ﬁnuhhh"and 11000 to 15000

—
Surface to 15000

—

S~

Surface tog
3000*

to 15000

1000 to 15000¢#
11000 to 15000

Surface to
5000 and
11,000 to 15,000

* 5000 when runway 26 is not in use

Surface
to 5000

+ surface tn 5000 and 11000 to 15000 when runway 22 in use at HOU

# 11000 to 15000 only when runway 22 in use at HOU

FIGURE 2.40. DEPARTURE EAST JURISDICTION
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Surface
Surface to to
11000 to
15000 5000 15000

\

4000 to 5000
and 11000 to 15000

FIGURE 2,41, DEPARTURE WEST JURISDICTION
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* 6000 to 10000 when runway 4 in use at FQU

+ 4000 to 10000 when runway 22 in use at HOU
# 6000 when runway 26 is noy in use

FIGURE 2.42. ARRIVAL EAST JURISDICTION
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FIGURE 2.43, ARRIVAL WEST JURISDICTION
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Surface
to 5000

+

to 6000

HOU FINAL

* Surface to 5000 when on a straight runway 14 operation
+ excluding HGbby Tower Airspace

FIGURE 2.44, TIAH AND HOU FINAL JURISDICTION (Sheet 1)
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IAH
Suigace Surface Final l
i to 5000

Surface 3
to 5000

HOU Final Surface to 6000 +

\

+ excluding HOU Tower Airspace

FIGURE 2.45. TAH AND HOU FINAL JURISDICTION (Sheet 2)
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burface
o 5000

Surface «— IAH Final
to 5000

Surface i
to 6000 + HOU Fll'lal

* surface to 5000 when on a strai
or a VOP/DME runway 32 approach

+ excluding Hobby Tower airspace

ght runway 32 operation

FIGURE 2.46. TAH AND HOU FINAL JURISDICTION (Sheet 3)

2-63



0

* surface to 3000 when runway 22 in use at FoU

+6000 to 15000 when runway 4 in use at HOU

FIGURE 2.47, SOUTH JURISDICTION
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Surface

to
3000

Surface
to 5000

FIGURE 2.48, SATELLITE JURISDICTION
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being used for arrivals. The IAH final receives all arrivals,
sequences them, and transfers control and communication to Local
Control. The Hobby Final handles all arrivals into Hobby with
support from Coordinator Hobby. All these positions are located
along one wall (Figure 2.18). Above these controllers are two
sliding ARTS displays. These are for use by the Overhead position.
This position is to provide "over the shoulder" support for radar
controllers to facilitate coordination and the expeditious flow of
traffic during peak hours. This position is rarely, if ever,
staffed. Across from these positions is the South Radar, Satellite
Radar, Coordinator So&th and Arrival Data/Departure Data positions.
The Satellite position is rarely staffed. When it is not staffed
Departure West covers its airspace. South position includes
service to Ellington and Galveston Airports. When this position is
not staffed Hobby Final handles the airspace. Support for this
position is provided by the .South coordinator which is staffed
approximately four hours a day depending on traffic level. The
Arrival Data/Departure Data position at Intercontinental is occa-
sionally split into two positions during peak conditions. This
position delivers clearance and strips for departures off of satel-
lite airports, relays weather from Ellington Air Force Base to

South position and provides general flight data support.

Sector boundaries and altitude lir‘ts for each controller
position are shown in Figure 2.39-2.48 . These sector maps are
included in the position binder which are normally stored at
at each position.

During the midnight shift.the staff is reduced to the Teanm
Supervisor and a radar controller. All Radar positions are con-
solidated onto Departure East. The 8-hour shifts are staggered
so that some controllers come in at 6:00, 7:00 and 8:00° am.

Regular Cab staffing involves four or five positions:
o Flight Data/Clearance Delivery
o Ground Control

o Local Control 1 (or Local Control)
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o Local Control 2 (or Local Control West)
o Cab Supervisor

Photographs of the positions are displayed in Figures 2.31 -

2.38, Specific Tower Cab positional responsibilities are
described in Table 2-5. The decision to staff two Local Control-
lers and consequently, how the work should be divided up 1is a
function of Supervisor and team preferences and traffic level.
Some teams prefer not to staff a second Local Controller. For
those that do, one way to divide the work is by runway. For ex-
ample, with configuration 14/26 active (discussed in Section 2.2),
the responsibilities would be split as follows:

Local Control 1 - works all arrival and departures on 14
' above 1500 '

Local Control 2 - works all arrivals on 26 and all helicopters
Stage III traffic 1500 feet and below,.
within 8 mile radius

An alternative way to divide the responsibilities is for Local
Control 2 to handle specific types of flights such as pipeline
aircraft and helicopters and to assist Local Control 1 with
pointouts, etc. Flight data and clearance delivery responsibil-
ities are generally handled by one controller. In the case of
very heavy workload as during gate hold procedures, the respon-
sibilities may be divided between two controllers. Mid-watch
staffing in the Cab unusually involves one Local Controller and

the Flight Data/Clearance Delivery position.

At each position in the Tower Cab and in the TRACON is a
position log and a position relief checklist (Figures 2.49 - 2.,50).
The position log keeps track of duty time data. The relief check-
list contains a 1list of items relevant to the position which are
to be reviewed during ménning change, such as equipment outages,
NOTAMS, SIGMETS, PIREPS, switched frequencies, procedural modifi-

cations and information pertinent to current and pending traffic.
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FIGURE 2,49, POSITION LOG AT GC
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BOUND ¢ INTRUL

YU * PHENT

ArPRe ALl
ALRPORS

WEAL LK
TRAFF "t

Ma kAL SAFT
B, A EBPICULAR

GATE fold

FIGURE 2.50. GROUND CONTROL POSITION RELIEF CHECKLIST
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3. INTERCONTINENTAL FLIGHT DATA SYSTEM

This section describes the layout of flight data equipment
in the Tower Cab and TRACON, the maintenance and transfer of
flight data by controller position for each class of operations,
and a description of the flight strips and markings at IAH. This
information is presented in the following tables and figures and
discussed below:

Figure 3.1 - 3,9 - Layout of Flight Data Equipment in
Tower Cab and TPACON

Table 3.1 Departure Designators

Tables 3.2 - 3.3 - Analysis of Day's Flight Strips

Figures 3,10- 3.13- Flight Strip Formats

Figure 3.14 - ARTS Data Block

Figure 3.15 - Arrival/Departure Tab List

Figure 3.16 - Flight Strip Movement of IAH Departures
Figure 3.17 - Flight Strip Movement of Satellites

3.1 LAYOUT OF FLIGHT DATA EQUIPMENT

The one FDEP in the Tower Cab is Located at the Flight
Data/Clearance Delivery position. It prints out all IFR filed
departures from IAH. There is no spare FDEP in the Cab nor is
there an extra set of cables to hook up an extra FDEP. In case
of an outage the Center must be called to formulate all clearances.
If the unit cannot be repaired within 30 minutes a new unit will
be temporarily installed. There are two FDEPs in the TRACON; one
FDEP prints out all IFR filed IAH arrivals and the other prints
out IFR filed IAH overflights and IFR departures from satellite
airports. In case of an FDEP outage in the TRACON all strips will
be printed on the operating FDEP.

There is a keyboard associated with the FDEP in the Tower
Cab and with the FDEP used for overflights and departures in the
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= s
r- .
] I 7 J"
EAST DEPARTURE
HANDOFE
— WATCH SUPERVISOR'S
Q0 DESK
O o) @)
o [ .
EAST DEPARTURE
5 RADAR SATELLITE/
O |EAST ARRIVAL SOUTH RADAR
RADAR
I3 |1AH FINAL RADAR O
5 GARBAGE CAN g
OO0 |WEST ARRIVAL ROR) SRS Il
- RADAR o>
|| ONEST DEPARTURE SN= 1:)
RADAR o< [io
- >
EFEU WEST DEPARTURE E:J =L C
HANDOFF mg
o —
— 17 |HOBBY FINAL >
RADAR =
HOBBY FINAL
O |HANDOFF
- C
4 ;
O LOOSE NOTEPAD =1 DROP TUBE
M FLIGHT STRIP BIN [[I3] MOUNTED FLIGHT STRIP
HOLDERS TRAY
QO BUCKET FOR FLIGHT
STRIP HOLDERS > FDEP PRINTER

=<1 FDEP KEYBOQARD

FIGURE 3-Z. LAYOUT OF FLIGHT DATA EQUIPMENT IN TRACON
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FIGURE 3.3. MANTED NNTEPAD AT GPAUND CONTPOL
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FIGURE 3.4. NOTEPAD AT AD/DD POSITION
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FIGURE

PE] [
PASEZA Ma

I w3 L N FRe
B FMAS S e

3.5. FLIGHT STRIPS ON RACK AT AD/DD
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FIGURE 3.6. TLIGIT STRIPS IN TRAY AT FD/CD
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FIGURE 3.7. FLIGHT STRIPS IN TRAY AT LOCAL CONTROL
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FIGURE 3.8, DROP TUBES AT LOCAL CONTROL PQOSITION



FICURE 3.9. FLIGHT STRIP IN DROP TUBE 'I'RAY IN TRACON
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TABLE 3-1. DEPARTURE DESIGNATORS

M Gomer

C Cleep

T Trios

E Tower EnRoute
L Local ‘

B Bolos

J J15

N V15W

P Prairie

F Freeport
oC On Course Over Galveston
S J86 or Sabine
G Galveston

\ Overflight

3 Stage III VFR
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TABLE 3-2. ANALYSIS OF IAH FLIGHT STRIPS FROM 11/22/80

Coordination Fix # of Flight Strips
TNV 68
DAS 148
HOU 10
HUB 12
GLAND 78
SMITH 4?2
CUGAR 98
SHS 26
SBI 6
APRIL 6
CANDI 5
DWH 2
IAH 2
SILBE : 8
LJN ’ 1

512



TABLE 3-3,. ANALYSIS OF IAH FLIGHT STRIPS FROM 11/22/80

IAH IFR ARRIVAL AND SECONDARY
IFR ARRIVALS BY AIRCRAFT TYPE

IAH
Air Carrier 179
Air Taxi 18
General Aviation 65
Military 1
Subtotal 263
HOU
Air Carrier 55
Air Taxi : 7
General Aviation 127
Subtotal 189
Other Secondary 60
Total 512

TABLE 3-4. ANALYSIS OF IAH FLIGHT STRIPS FROM 11/22/80

IAH DEPARTURES, SECONDARY DEPARTURES
AND OVERFLIGHTS BY AIRCRAFT TYPE

IAH
Air Carrier 240
Air Taxi 37
General Aviation 63
Overflights 28
Subtotal 368
HOU
Alir Carrier 61
Air Taxi 27
General Aviation 136
Subtotal 224
Other Secondary 107
TCA _45
Total 744
3-13




! S 8 9 [ 10 1 2
2 ]
é | 13 14 |15
3 I
7 | 16 17 |8
4 9A |
TYPED OUT INFORMATION HANDWRITTEN INFORMATION
1. Aircraft identification 1. Below departure airport appropriate
2. Revision number designator is marked
3. Number of aircraft (if more than one) _ _ ]
type of aircraft, and suffix indicatiﬁg g _ ggg:; % " ?g%g:
any special equipment - - s
4. Computer identification F HLSSPOTE P SRatifie
5. Beacon cod 0C - On Course L - Local
. = ) E - Tower En Route N - V15W
6. Proposed departure time A - CLL 085 S - J86 or SBI
7. Requested altitude 3 - Stage III G - Galveston
8. Departure airport J - J1s
9A Filed Routing
9. Changes in filed routing 2. Changes in filed plan such as

changed beacon code, altitude or
filed routing

3. Duplicate satellite departure
Strips are marked with an "X"

SAMPLES
(Le3k 2474 IAH _ +IAH2 STELL J33 DON
2727/ Pmam[AH - 6!05’&./
510 2 SFP

SAL39 4621 |AH  +ldw2=ToT oo CsS

/A P63 5 g IAH | AdepBrmrasars
.\ (
93 213 0 ssrp KVEAS4T

B +J29 PSX V13«
OWH IAH PSX CRP

N292JC 4616 DU
’r!'.'JZ'-HFX P14Eo

525 254

._-V\

[673LP 2425 CXQ  +J33 STELL [AM31C1Z -
C581/F PZGBQM CXO 1Al31Z2128 ;1cpas

123 350 C1i320128 GJT 83
FIGURE 3.10, IAH TFR DEPARTURE FLTGHT STRIP/SATELLITE
DEPARTIIRE STRIP
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3 | 41X

o by -
cyny Eﬁ > (F}U;

MTR 409 |oy27 1%// ’ yo- |

)
X
\‘\_

P20
Db -

N8RRI 4247 Tad
S 2L

N 24TA 132 | ke
;RZS/%% L_@L{DU

FTGURE 3,11, SAMPLE [AH VFR DEPARTURE FLICHT STRIDS

RAP
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1 5 8 9 { 1o [ T2

2 |

3 6 | 13 |14 |15
|

y 7 \ 16 17 |is

TYPE OUT INFORMATION

1. Aircraft identification

2. Revision number

3. Number of aircraft (if more than one), type aircraft, suffix
if any special equipment

4. Computer identification number

5. Beacon code

6. Coordination fix

7. Facility to which FD forwarded

8. Estimated time at coordination fix

9. Altitude and route of flight through terminal area

HANDWRITTEN INFORMATION

1. A large\//below estimated time with arrow through it indicating
route of flight

2. Any changes such as changed altitude, beacon code or route of
flight A

SAMPLES
SPRY74 " 1€324 E191) €2

1 v .
C136/A DAS L= EGI ./ V306 JCT./ B
53% XXX

M5483J 2475 (1929 48
C31Z/A BPT & BPT DAS LOA.s DAL
oo ZCH

o>

(@)

FIGURE 3.1Z. TAH OVERTFLIGIT FT.TGHT SIRIPS
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, 8 IFR l o |11 |2
: = 13 14 |5
3 l

1 3

TYPE OUT INFORMATION

1 Aircraft identification

2. Revision number

3. Number of aircraft (if more than dne), type aircraft
suffix if any special equipment

4. Computer identification number

5. Beacon code

6. Previous fix

7. Coordination fix

8. Estimated arrival time

9A Destination airport

NO HANDWRITTEN INFORMATION

SAMPLES

DL383 3172 Ae521  IFK
B727/A  AEX

Lt DAS | Ah
N3517S 4501 ALSzs  IFK
PA31/F  LCH 16L/k29

339 SBI GLS
G?ACI 2653 AwW519  IFk
HS25/F ELA

391 GLAND HOU

FIGURE 3.13. TAH/SATELLITE ARRIVAL FLIGHT STIPS FORMAT
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TYPE FLIGHT 4 SECONDS* 2 SECONDS*

T1928 is aircraft ID T1928 is aircraft ID

IAH T1928 060 1s altitude T1928 33 is final requested
DEPARTURE 060 *18| 18 is speed 33C DCY | altitude

C is departure gate
DCY9 is aircraft

N T1928 is aircraft ID

SATELLITE T1928 B.éame as aBov; T1928 HOU is satellite
ARRIVAL 060 *18 HOU DCY | airport
~ DCA is aircraft
h T1928 is aircraft ID
FAH-, pE &Same as above aAREIE 060 is altitude
ARRIVAL 060 *18 060 DC9 DCY is aircraft type

~

*Time Shared

OTHER FUNCTIONS:
Tower En Route: T1928
060 *18E E indicates Enroute (in 4 second display)

VEFR N123
060 *12V V indicates VFR in TCA (in 4 second display)

Traffic Count N123
HOU C182A A indicates aircraft has been tallied in operation
count (in 2 second display)

Heavy _ T1928 g
060 *12H H indicates aircraft is gredter than 3000,000 1bs
(in second display)

FIGURE 3.14, ARTS DATA BLOCK
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G CLV100 4647 p
D DART41 4340 g
M MTR104 0213

S MTR204 0225

L MTR302 0204

N MTR314 0214

0 MTR216 8216

J N1910M 4223 p
A N3158M 4761 T
R NSS26E 4740

Q NE1009 45

I NASH9SS 4025 B
H NASA962 2546 P
B PHMOON 4675 G
C SWA42 4716 G
F VG04 4304 G

FROM LEFT TO RIGHT:

Column 1 Indicates alphabetically, sequence on which aircraft
will appear in airspace

Column 2 Is aircraft ident.

Column 3 Is beacon code

Column 4 Represents departure gate - this column is blank
for arrivals

FIGURE 3,15. ARTS DPVD TAD LIST
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TRACON. The keyboard is used to communicate with the computer
stored flight data base in terms of inputting, requesting and
modifying flight data. Mounted notepads are at Local and Ground
Control positions (Figure 3.3). Loose paper notepads, used for
hand marking pertinent operational information, are used at all
other positions (Figure 3.4). Mounted flight strip trays are
at Arrival Data/Departure Data, Flight Data/Clearance Delivery,
and Local Control positions ((Figure 3.5 - 3.7). . When the
Cab is operating with 2 Local Controllers, portable flight strip
trays are placed on the reference desk and at Local Control 2
position. Flight drop tubes used to transport departure strips
from the Tower Cab to the TRACON are located at the Local Control
position in the Cab and at the radar departure positions in the
TRACON (Figures 3,8-3.9),

3.2 FLIGHT DATA USAGE

Flight data is acquired and maintained by means of printed
flight strips, handwritten flight strips, notepads and ARTS PVD
displays. The ARTS display provides a data block for each air-
craft (Figure 3.14), an arrival and departure tab 1list for aircraft

in a 15-minute radius to TRACON controllers (Figure 3.15) and an
arrival list of aircraft by runway for use by Tower Cab control-

lers. Controllers use the voice radio link with the pilots to
supplement, modify and confirm flight data as necessary. The
process of transferring the flight data depends upon the type of
operation (e.g., departure vs arrival) and the facility staffing
(e.g., one or two Local Controllers). Figures 3.16 and 3.17 trace
the movement of flight strips fhrough IAH. The following is a
description of the maintenance and flow of flight data.

a. IAH IFR Departures

Approximately 30 minutes before planned departure time a
flight strip is printed on the FDEP in the Cab. FD/CD rips the
flight strip along the perforated edge, throws away the right side

and places the remaining halt of the strip into a plastic strip
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holder, then places it on the mounted tray to the left of the

FDEP.
FD/CD (Figure 3-18).
easy access (Figure 3-19).

are used is totally up to the controller.

The plastic holders are stored in a box to the right of

A few are kept in a bay at the console for
The mounted flight strip tray at FD/
CD position is split into two sections, and how these two sections

Some controllers use

the two sections to differentiate general aviation flight strips

from air carrier flight strips. 'Other controllers separate IFR

flight strips from VFR flight strips.

When the pilot calls for

clearance FD/CD notes on the flight strip with a black felt pen
any flight plan changes such as changed beacon code éssignment,

changed proposed departure time, or changes in filed routing.

FD/CD then marks below the departure airport, one of the designa-

tors listed in Table 3-1.

If a pilot calls for clearance and no

flight strips has been printed, FD/CD handwrites a flight strip.

Blank strips are kept in a bay at his position.

An IFR departure.

strip must be handwritten for local flights which do not require
IFR flight plans yet fly within the TCA: and for IFR filed flight
plans whose flight strips have not been printed when the pilot
calls for clearance due to a backup or breakdown of the FDEP

printer.

Tower Cab Staffed With
One Local Controller

After clearance has been
issued, FD/CD places the
strips in the right section
of the mounted tray at GC to
transfer to GC frequency.

Once the aircraft is taxi-
ing, GC places the strip in
departure sequence with other
strips in the left of the
tray, and instructs the

pilot to change to LC
frequency.

Military flight identity and departure times are for-
warded to FSS by FD/CD via interphone.

Tower Cab Staffed With
Two Local Controllers

After clearance has been issued
issued, FD/CD places the
portable tray on the reference
desk, and instructs the pilot
to contact GC.

Once the aircraft is rolling

GC places the strip in depar-
ture sequence in flight stiip
tray at either LCl1 or LC2 posi-
tions, depending on type of
flight and how work is being
divided up between the two
Local Controllers. Hc then
adviscs the pilot to contact
LC.
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FIGURE 3.18. FLIGHT STRIP HOLDER STORAGE AT FD/CD
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FIGURE 3.19, FLIGHT STRIP HOLDERS IN BAY AT FD/CD
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Local Control drops the strip LC1 and LC 2 drop the strip

down either the east or west down either the east or west
tube as appropriate when the tube as appropriate when the
aircraft is rolling and aircraft is rolling and
instructs the pilot to con- instructs the pilot to contact
tact the TRACON. the TRACON.

In the TRACON either Departure East or Departure West receives
the strip. The holder is removed and dropped into a nearby
bucket (Figure 3-20). These collected holders are periodically
taken back to the Tower Cab for reuse. Loose strips are layed
out on the controller's console (Figure 3-21). Sequencing of
strips is at controller discretion. After the aircraft has been
handed off, strips are placed in the bay above the drop tube.
The supervisor periodically collects all strips.

b. IAH VFR Departures

When the pilot calls for clearance, FD/CD handwrites a flight
strip (as shown in Figure 3-11). This strip is moved through
the Tower Cab in the same manner as an IFR departure (discussed
above).

If the aircraft will be stayiﬁg low and not entering the TCA
the Local Controller will place the strip in a bay located to the
right of the drop tubes (Figure 3-22), otherwise the strip will
be dropped down the tubes and employed in the TRACON as for IFR
departures.

c. TAH TIFR Arrivals

Flight strips are printed on the TRACON FDEP but these
strips are not used by the controllers (they are sorted at the
AD/DD position and available for backup to ARTS failure). The
radar positions generally rely on their BRITE displays as the
source of flight data. Fifteen minutes before entering the con-
troller's airspace the aircraft ident and transponder code will
appear on the BRITE display in a Tab 1list (Figure 3.15). The tar-
get and accompanying data block provides the arrival controllers
with all the flight data pertinent to that aircraft (Figure 3.14).
Pads of paper kept at controller positions are used for writing
notes and reminders on flight data.
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FIGURE 3.20. TIAH TRACON FLIGHT STRIP HOLDERS
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In the Tower Cab both the Local and Ground Controllers watch
the BRITE displays then use mounted notepads to keep track of the
aircraft idents which they will be handling. When the Tower Cab
is staffed with two Local Controllers, responsibility for arriv-
ing aircraft may be split up as discussed in Section 2.3. Pilots
contact the appropriate LC. The ident is crossed off the list
when the controller's responsibility for that aircraft has ended.
In addition, Local and Ground controls may use the Pl and P2 1list
which prints aircraft idents on the BRITE after the ARTS tag has
been dropped. No IAH arrival flight strips are received in the
Cab. FD/CD forwards military identity and arrival time to FSS
via interphone.

d. TAH VER Arrivals

No flight strip is generated in the TRACON for these aircraft.
A/C ident, transponder code, destination and aircraft type are
entered in the computer when the pilots contact the TRACON for
TCA entrance. The radar controller also manually enters on the
keyboard an addition to the traffic count. This entry may be made
by the coordinator position if staffed, depending upon workload
and personal preference. In the Tower Cab VFR arrivals are
handled in the same manner as IFR arrivals discussed above.

e. IFR Satellite Departures and Arrivals

Departure strips are printed by the TRACON FDEP approximately
30 minutes before departure time (Figure 3-23). If more than one
controller will be working the aircraft two strips will be printed.
Duplicate strips are indicated by a handwritten "X'". The AD/DD
removes the strip(s), throws a&ay the right side of the strip and
bplaces it on the flight strip tray to the left of the FDEPS. When
the pilot calls for clearance AD/DD notes and marks any flight
plan changes such as changed beacon code assignment, changed pro-
posed departure time or changes in filed routing. AD/DD then
marks below the departure airport one of the designators listed
in Table 3-1. When clearance has been delivered AD/DD delivers
the strip(s) tu the appropriate controller(s). If morc than two
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controllers will be working the aircraft, the second controller
may pass his strip to the third controller. Some controllers
prefer to eliminate this action. All flight data information on
the aircraft is available to the controller in the ARTS data
block (Figure 3.14). Controllers place the strips in the bay at
their positions. The Supervisor periodically collects the flight

strips.

Strips for arrivals into satellite airports are printed on
the FDEP which prints IAH arrival strips at the AD/DD position.
The satellite arrival strips are kept at the AD/DD position with
the TAH arrival strips to be used in case of an ARTS failure.
The ARTS data block provides the controller with flight data
information for the aircraft while it is in his airspace.

f. TIAH Overflights

A flight strip is printed out on the TRACON FDEP. The AD/DD
removes the strip, throws away the right side of the strip, and
writes the letter "V" in the lower middle section. An arrow is
drawn through the "V" to show the route of flight through the
airspace. AD/DD then delivers the strip to the appropriate con-
troller. After the aircraft has left the controller's airspace
the strip is placed in the bay until it is collected by the
Supervisor.

An IAH overflight entering Tower Cab jurisdiction is worked
by LC in the same manner as an arrival. The aircraft ident is
noted on his scratch pad and crossed off as the aircraft leaves
his airspace.

VFR overflights require a manual ARTS keyboard entry by a
TRACON controller of transponder code, aircraft ident, aircraft
type, destination and traffic count. 1If staffed, this entry may
be made by the coordinator position depending upon workload and
personal preference.

g. Helicopters

Helicopters departing IAH call the FD/CD position in the
Tower Cab for TCA clearance. FD/CD handwrites a strip. The
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helicopter is not controlled by GC. The helicopter proceeds to

a helicopter pad for takeoff. FD/CD brings the strip to LC who
works the aircraft. Helicopters proceed along predefined routes.
LC has a map of the helicopter routes at his position which he
occasionally refers to. LC terminates radar service once the
helicopter is clear of the TCA and places the strip in the bay or
drops the strip down the tube to the TRACON if the helicopter is
going to remain in the TCA at a higher altitude. Arriving heli-
copters are also worked exclusively by LC in the Tower Cab. LC
writes the ident down on his notepad as with all arriving air-
craft, scratching it off after landing. As with all other VFR
arrivals and overflights, A/C ident, transponder code, destina-
tion, aircraft type, and traffic count are manually entered into
ARTS keyboard by a TRACON controller. If staffed, the coordinator
may make this entry depending upon workload and personal prefer-
ence.,

h. Pipeline

The pipeline aircraft fly along pipelines to inspect them
for leaks. These may be IFR or VFR and are generally overflights
worked exclusively by local control. Local Control keeps track
of the aircraft on his notepad and uses a book of pipeline routes
located at his position for general reference.

i. Gate Hold Procedures

Gate hold is initiated by the Tower Cab Supervisor when
departure delays are anticipated to be in excess of 5 minutes at
the runway. FD/CD includes notification that gate-hold is in
effect in the ATIS broadcast. FD/CD must determine and advise
pilot of expected start time. The expected engine start time is
written on the flight progress strip. When the engine may be
started FD/CD will issue clearance. FD/CD must keep track of the
proposed start time, expected start time, actual start time, and
total delay for each aircraft. This delay sequence is maintained
and recorded on IAH form 7110.11. Once clearance has been issued,
the operation is handled as described in the appropriate section
above.
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3.3 IAH FLIGHT STRIPS

The flight strips generated by the FDEPs at IAH represent
prefiled IFR flight plans. The pilot provides the flight data to
the 9020 NAS Stage A computer system at the Enroute Center prior
to flight. The flight strip formats are déscribed in Figure 3-10
to 3-13. The typewritten information is standard for all facil-
ities. Relative to other facilities little handwritten informa-
tion is added to the printed strips at IAH.

No handwritten markings are made on IAH or satellite arrival
strips. The days arrival strips are not separated or distributed,
but are maintained as one long strip, the half to the right of the
perforated edge is thrown away and the remaining half is retained.
No handwritten arrival strips are generated.

Changes in printed departure strips such as changed beacon
code, changed altitude or changes in filed routing are noted with
black felt pen. The strip is torn along the perforated edge and
the right side is thrown away. Critical information from the
right side is handwritten on the remaining half. The appropriate
departure gate designator (Table 3-1) is written in the center
near the bottom for all IAH and satellite departures. Most of
the filed routing which was ripped off is not needed once the
departure designator has been written on the strip. Departures
strips which are manually prepared comply with the National Air
Traffic Handbook. Format and samples are shown in Figure 3.11.
Strips are manually prepared for all departing VFR traffic and
for departing IFR traffic calling for clearance for which no
flight strip has been printed (discussed above). Approximately
8 percent of the flight strips are handwritten.

Handwritten notations on overflight strips are made in the
same context as departure strips.

All flight strips are kept for 15 days for record keeping
purposes.

A sample day's flight strips (11/22/80) are analyzed in
Tables 3-2 through 3-5. It is important to note that no strips
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TABLE 3-5. ANALYSIS OF IAH FLIGHT STRIPS FROM 11/22/80

IAH DEPARTURES, SECONDARY DEPARTURES,
AND OVERFLIGHTS BY ROUTE DESIGNATOR
178
107
68
42
22
10
58
12
83
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requirements for flight data.
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4. INTERCONTINENTAL WEATHER

4.1 TIAH WEATHER TRANSMITTING EQUIPMENT

The Houston Intercontinental Tower Cab and TRACON receive
weather information from the Center Weather Service Unit (CWSU)
at the Air Route Traffic Control Center (ARTCC) in Houston; the
Houston Flight Service Station (FSS); pilots aloft; its satellite
airports, and its own on site weather sensors. The information
is transmitted to IAH facility by FDEP, teleprinter, electro-
writer, interphone and air/ground radio. There is one teleprinter
in the Cab and one in the TRACON; and one electrowriter in the
TRACON. The communication system is displayed in Figure 4-1.

Information is distributed to the individual controllers via
closed circuit TV, console equipment, pieces of paper which are
either posted or passed around, and word of mouth. The location
of the weather equipment is shown in Figures 4-2 and 4-3.

The closed circuit TV 'is used to present most of the relevant
weather information to the controllers in the TRACON. The FD/CD
position assimilates the data received (which will be discussed
in the remainder of this section) for Intercontinental and its
" satellite airports: Hobby, Galveston and David Wayne Hooks, and
posts on a white board, using the format depicted in Figure 4-4,
the following information:

a. ATIS Code - (IAH and HOU only; DWH runway in use).
b. Weather sequence time. (GMT).
c. Sky condition wusing following symbols):
*0 (Clear) @(Scattered) @ (Broken) @(Overcast)
-X (Partially Obscured) X (Obscured) W (Indefinite)
d. Visibility (include restrictions).

e. Temperature (IAH only).
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FIGURE 4-1, TIAH WEATHER COMMUNICATIONS SYSTEM
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FIGURE 4-4., CLOSED-CIRCUIT WEATHER DISPLAY FORMAT
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f. Wind (use 4 digits, ex. 3010) (excluding IAH).
g. Altimeter (use 3 digits, ex. 010).

The image of the white board (Figure 4-5 and 4-6) is. transferred
by camera to the five TV screens located in the TRACON. FD/CD
updates the whiteboard at least once per hour, and more frequently
as changing reports necessitate.

Console instruments provide the controllers with IAH wind
direction and speed, IAH altimeter setting, IAH Low Level Wind
Shear Alert (LLWSAS) and Runway Visual Range (RVR) for IAH or HOU
runways as appropriate. These instruments are described in
section 5.4: Critical Cab and TRACON Display Items.

. The Cab Supervisor determines Tower visibility with a map and
a visibility checkpoint list (Figures 4-7 and 4-8). The check-
point 1ist contains surrounding reference points and their dis-
tance from the Tower. The visibility distance is relayed to the
FSS and used in determining IFR/VFR conditions.

4.2 CATEGORIES OF WEATHER INFORMATION

The CWSU provides the TRACON via interphone with Center
Weather Advisories (CWA) which provide a general overview of
weather in the Center area for the day. The frequency with which
they are received appears to depend on the workload of the Center
personnel. When received, they can be extremely useful to the
Supervisor for planning, staffing and scheduling of navigation
and. runway closures. The information is posted on a clipboard in
the outer room (Figure 4-9) for controllers to check as they come
on duty. It is also passed on to the on duty controllers for
general interest by work of mouth. The CWSU also prov1des the
Tower Cab and TRACON with significant meteorologlcal information
SIGMETS); weather hazardous to all aircraft, usually thunder-
storms. All SIGMETS for the Center are initially printed simul-
taneously on the FDEPs at the FSS, in the Tower and the TRACON
(entered by CWSU). The FSS then determines whether it is sig-
nificant to the facility and transmits it either via the tele-
printers in the Tower and the TRACON or by interphone to the

4-6
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Supervisor in the TRACON. The Supervisor is required to acknowl-
edge receipt of SIGMETs received via teleprinter or interphone.
In an attempt to increase the timeliness of the message and
because the Supervisor doesn't always agree with FSS's analysis
of which SIGMET's are significant, the SIGMETs on the FDEP are
continuously monitored at IAH. The disseminated information is
circulated by the Supervisor to all controllers in the TRACON via
the FDEP strip or teleprinter paper which has been ripped off.
The controller initials the paper and passes it on. In the Tower
Cab disseminated SIGMETs are passed by word of mouth or by FDEP
strip or teleprinter paper as in the TRACON.

The Houston FSS sends Surface -‘Aviation (SA) Weather Reports,
Special Surface (SP) Aviation Weather Reports, and Aviation
Terminal Forecasts (FT) via teleprinter (Figure 4-10). The SA
reports include ceiling, visibility, temperature, dew point, day
and time Zulu, sky conditions, atmospheric pressure, altimeter,
humidity, and wind speed and direction. It is received minimally
once per hour. Updates, referred to as Special Surface Aviation
Weather Reports, are received as changing conditions necessitate.
The FD/CD includes the sky conditions, visibility, temperature
and altimeter on the closed circuit TV for TRACON notification.
Tower Cab controllers generally check the teleprinter periodically
or are notified orally by FD/CD as a report comes in. TRACON
controllers also may check the teleprinter for details. These
reports are used by FD/CD as the basis for ATIS updates and to
revise the altimeter setting on the ARTS display. The Aviation
Terminal Forecasts (FT) are also provided by the FSS. The FSS
enters these 24-hour forecasts for the area which is within a
five-mile radius of the Tower approximately once every six hours.
The controllers may check the teleprinter for the FT as they come
on duty for their own information. The Supervisor hay use the FT
for operation planning, staffing and scheduling navigation and
runway closures.

Pilot Reports (PIREPS) are iniliated by the ‘Supervisor for
information such as c¢loud top, bird activity, braking action,
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wind shear, or turbulence. Whichever controller is handling an
aircraft that can provide the information requests the PIREP.

The PIREP is then either verbally relayed to the Supervisor or
handed to him on a piece of paper. The Supervisor notifies the
FSS, indicating aircraft identification, aircraft position at time
of report, aircraft type, PIREP data, and any other pertinent
data, via interphone or telephone for dissemination to pilots,

and logs the PIREP (Figure 4-11) on form 7230-1.

IAH Tower Cab and TRACON receive satellite weather reports
from Ellington, Hobby, Galveston and David Wayne Hooks airports
at least once per hour and more frequently as changing conditions
necessitate. Hobby and David Wayne Hooks send their Surface
Aviation reports via the teleprinter (Figure 4-12). Galveston
relays its SA report via interphone. As discussed above certain
information is elicited from the SA report and included on the
closed circuit display. Controllers may examine the teieprinter'
for the other details of the SA report. Ellington weather is
transmitted to IAH TRACON via the electrowriter (Figures 4-13 and
4-14) at the AD/DD position. The AD/DD copies the information
onto a piece of paper and carries it over to South Radar/
Satellite positions and lays it on the console for use. Other
controllers would like to have access to Ellington weather. Con-
trollers also mentioned that they would like to have weather
information for all airports within 100 mile radius of Inter-
continental. This information would allow controllers to advise

pilots to land at alternate airports when conditions necessitate.



FIGURE 4-11. PIREP LOG ON SUPERVISOR'S DESK IN TRACON
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TELEPRINTER IN TRACON

FIGURE 4-12,
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ELECTROWRITER AT AD/DD

FIGURE 4-13,
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5. INTERCONTINENTAL STATUS

This section includes a discussion of the status of equipment
important for IAH operations. The primary means of relaying
status are Notice to Airmen (NOTAMs); status boards; word of
mouth; equipment alarms and paper which is either posted or
passed around.

The NOTAMs received by IAH are generally concerned with
NAVAID or airport facility outages. They are issued by the facil-
ity monitoring the NAVAID (e.g., IAH Cab is responsible for
initiating NOTAMs concerned with Humble VOR) or by city operations
if it is an airport facility outage. The TRACON Supervisor
receives the NOTAMs by telephone, interphone and/or mail. The
Supervisor posts the NOTAM in the outer room, notes it on the
status board, logs it, then notifies the Cab by interphone.

NOTAMs relevant to Cab operations are written on the Cab status
board discussed below. The facility which issues the NOTAM is
responsible for cancelling it by notifying the FSS when the out-
age 1is corrected. |

Both the Tower Cab and the TRACON have status boards
(Figures 5-2 and 5-3). The status board in the Cab is located to
the right of the teleprinter. It is a white board with the air-
port layout imposed upon it. Messages are written on it with a
black grease pencil. Typical messages include ATIS code and run-
way closures. There are two status boards in the TRACON. One is
a blackboard located in the outer room. Controllers check this
board for messages as they coﬁe on duty. The other status board
is on the side wall visible to all controllers, to the right of
the teleprinter. It contains a list of terminal area NAVAID's
and their radio frequencies. Messages are written on it with
black grease pencil.

In order to facilitate discussion, the controllers require-
ments for status information have been divided into four cate-
gories. Within each category, the means for relaying status are

5-1



FIGURE 5-1. STATUS BOARD IN CAB
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FIGURE 5-2. NOTAM ON BLACKBOARD IN OUTER ROOM
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FIGURE 5-3. TIAH TPACON STATUS BOARD
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discussed; whether it is NOTAMs, the status board, word of mouth,
pieces of paper or equipment alarms.

The categories. are as follows:

Visual Aids

Terminal Area Radio NAVAIDS

Landing Aids

Cab and TRACON Critical Display Items.

If a status notice is of interest to the pilot it may be included
in the ATIS message.

5.1 VISUAL AIDS

The visual aids and their associated runways are displayed
in Table 5-1. The Air Traffic Control manual regulates when the
*various lighting systems should be turned on. They may also be
turned on at pilot request. The Supervisor is responsible for
ensuring that they are on as required. Each runway has an inde-
pendent lighting system. The control panels for the taxiway
lights, high intensity runway lights, runway centerline system,
touchdown zone lights, high speed turnoff lights and runway end
identifier lights are located between Ground Control and Local
Control positions (Figures 5-4 and 5-5). Ground Control generally
switches these lights on, however, depending upon workload either
position may turm them on. The control panels for the approach
lighting system, the sequenced fiashing lights and the STOL
lighting systems are located at and’ operated by the Local Control
position (Figures 5-6 through 5-8). This allows immediate re-
sponse by LC to pilot request for dimming or flashing of lights.
For the Medium Approach Lighting System (runways 14, 26, 32) a
combination of switches is required for turning theISequenced
Flashing Lights on and off. A different combination is required
for each runway. For the High Intensity Approach Lighting System,
the Sequenced Flashing Lights may he turned on and off with a
toggle switch, however, combinations are needed in order to change



TABLE 5.1. IAH AIRPORT LIGHTING

Visual Aid Runway/Taxiway

Taxiway Lights all taxiways

High Intensity Approach Lighting System _
with Sequenced Flashing Lights runway 8

Medium Approach Lighting System with
Runway Alignment Indicator and Sequenced

Flashing Lights (MALSR and SFL) runways 14,26,32
High Intensity Runway Lights (HIRLS) all runways
Runway Centerline System (RCLS) all runways
Touchdown Zone Lights (TDZL) all runways
High Speed Turnoff Lights all runways
Runway End Identifier Lights (REILSj all runways
Visual Approach Slope Indicators (VASI) runways 14,26
High Intensity STOL Lighting runways 9,27
STOL Floodlights runways. 13,31
STOL VASI runways 9,27

5-6



FIGURE 5-4. RUNWAY 8/26 LIGHTING CONTROL PANEL AT LC-2
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STOL LIGHTING CONTROL PANEL AT LC-1 POSITION

FIGURE 5-6.



FIGURE 5-7. MALS CONTROL PANCL AT LC-1 POSITION
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FIGURE 5-8. ALS CONTROL PANEL AT LC-1 POSITION
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intensity levels for the High Intensity Approach Lighting System.
The combinations must be looked up each time they are needed
(directions are posted in Figures 5-9 and 5-10). It is a time
consuming process and is not looked upon favorably by the con-
trollers. The lights for STOL runways 9 and 27 are high intensity
and also require a complicated combination of switches for use.
The floodlights for STOL runways 9 and 27 and the VASI for STOL
9-27 are operated with an on/off toggle switch. The VASI for
runways 26 and 14 are independently operated by means of a photo-
electric device. This system has no on-off control override
feature and operates continuously.

Controller requirements for airport lighting status are
presented in Table 5-2. Runway 8 approach lighting system is the
only monitor with an alarm. Outages for the other visual aids are
determined by controller observation, pilot reports, and Facility
Airways staff. Notices of outages determined by Facility Airwayé
may be received as a NOTAM, Visual aid outages are generally
written on the Cab status board. When relevant, the appropriate
TRACON controllers will be told verbally by the supervisor.
Depending on its duration and importance, the controller may make
a note of the outage on his notepad to alert relieving controllers
arriving for subsequent watches (Figures 5-11 and 5-12).

5.2 TERMINAL AREA RADIO NAVAIDS

Table 5-3 presents the Houston terminal area radio NAVAIDs of
interest to each radar position in the TRACON. The status of
radio NAVAID equipment is of interest to all controllers working
an aircraft which uses the equipment. The monitor for the Humble
VORTAC is located in the Southwest corner of the Tower Cab. The
Supervisor notified the TRACON immediately by interphone of an
equipment failure and issues a NOTAM to other facilities through
the FSS. Notices of off-site equipment outages are generally
relayed by FSS to the Supervisor as a NOTAM. The Supervisor
notes with black greuse pencil on the status board that the NAVAID



FIGURE 5-9. LIGHTING INSTRUCTIONS FOR MALS AND SFL
AT LC-1 POSITION
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TABLE 5-2. TIAH CONTROLLER REQUIREMENTS FOR AIRPORT

LIGHTING STATUS

Vispal Aid

Taxiway Lights

High Intensity Approach Lighting
System with Sequenced Flashing
Lights

Medium Approach Lighting System
with Runway Alignment Indicator
and Sequenced Flashing Lights
(MALSR and SEL)

Controllers
Requiring
Status

GC/LC

IAH Final
Arrival East
Arrival West

High Intensity Runway Lights
(HIRLS)

Runway Centerline System (RCLS)
Touchdown Zone Lights (TDZL)
High Speed Turnoff Lights

Runway End Identifier Lights
(REILS)

GC

LC
IAH Final
Arrival East
Arrival West

Visual Approach Slope Indicators
(VASI)

LC
High Intensity STOL Lighting ?
IAH Final, Arrival
STOL Floodlights East, Arrival West
STOL VASI J L@
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FIGURE 5-12. NOTEPAD AT HOBBY FINAL
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TABLE 5-3. TRACON CONTROLLER REQUIREMENTS FOR TERMINAL
AREA NAVAID STATUS

Departure
East

Departure
West

Arrival
East

Arrival
West

IAH
Final

HOU
Final

Satellite

South

Austin Vortac (AUS)

X

White Lake Vortac (LLA)

Lafayette Vortac (LFT)

Galveston Vortac (GLS)

Leona Vortac (LOA)

bl e

Junction Vortac (JCT)

College Station Vortac (CLL)

Navasota Vortac (TNV)

Alexandria Vortac (AEX)

Daisetta Vortac (DAS)

”

Lake Charles Vortac (LCH)

Eagle Lake Vortac (ELA)

Palachios Vortac (PSK)

Sabine Pass Vortac (SBI)

Industry Vortac (IDV)

Beaumont Vortac (BPT)

Lufkin Vortac (LFK)

Humble Vortac (IAH)

E ]

Hobby Vortac (HUB)

>

Scholes Vortac (SHS)

Ellington Vortac (EFD)

Conroe NDB (CXO0)

David Hooks NDB (DWH)

Tomball NDB (TMZ)

ol ol bl Bl R

= Ll ol

Andrau NDB (AAP)

I o Eo

Hull NDB (SGR)

Ll ol

AR R E]

Humphrey NDB (HPY)




is out of service, and notifies the Cab via interphone. 1In the
Cab FD/CD is the only controller interested in ratio NAVAID out-
ages. When issuing clearances he may issue alternative routing
due to an equipment outage.

5.3 LANDING AIDS

Table 5-4 presents the approach equipment of interest to
each radar position in the TRACON. In the Tower Cab LC must know
status of all approach equipment on IAH runways. The IAH VOR is
also of interest to LC when an aircraft is on a VOR/DME approach.
All approaches at IAH are equipped with Instrument Landing
Systems (ILS). Runway 8 has Category II and Category III systems
which facilitate landings below 1800 RVR and 1200 RVR respectively.
ILS monitor panels for runways 8 and 14 are located near the GC
position in the Tower Cab (Figures 5-13 and 5-14). Four buttons,
each representing a runway, are located at IAH Final position in’
the TRACON (Figure 5-15). The appropriate button lights up when
an ILS system is inoperative. Outages of landing aid equipment are
posted on the status boards in the Cab and the TRACON, and in-
cluded in the ATIS broadcast. Pilots compensate by making alter-
native approaches to landing.

5.4 CAB AND TRACON CRITICAL DISPLAY ITEMS

The location and users of the critical display items in the
Cab and TRACON are shown in Table 5-5 and 5-6 and Figures 5-16 and
5-17.

All the controllers in the Cab rely on the digital clocks
located at FD/CD, GC, and LC positions for time information
(Figure 5-18). The ARTS clock is not as easy to read because of
Cab light conditions. In the TRACON fhe Radar positions generally
refer to the ARTS clock for time information because it is often
more accurate. The coordinator controllers primarily rely on the
digital clocks because they are easier to see from the coordinator
position that the BRITE display. AD/DD also relies on the digital
clock for time. Every shift the Supervisor checks the time
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TABLE 5-4.

APPROACH EQUIPMENT STATUS

TRACON CONTROLLER REQUIREMENTS FOR

Arrival
East

Departure
East

IAH
Final

Arrival
West

Departure
West

HOU
Final

South

Satellite

IAH

GS
Loc
MM
CADIG OM

32 1ILs

GS
LoC
MM
HIKKY OM/INT

26 ILS

GS
Loc
MM
LoM

MARBE NDB

ILS | 14

Gs
Loc -
™M
MM
LoM

WALKA NDB

ILs .8

HOU

GS
LoC
MM
LOM

TYTTE NDB

ILS 4

GS
LoC
MM
PARK OM

13D ILS

LOC - 22 BK CRS

>

ARCOLA ILS

GLS ILS

L ]

BPT ILS

L

EFD ILS

IAH VOR/DME

HUB VOR/DME




FIGURE 5-13 RUNWAY 8 ILS MONITOR IN TOWER AT GC
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FIGURE 5-14. RUNWAY 14 ILS MONITOR IN TOWER NEAR GC
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FIGURE 5-15. ILS INDICATORS AT IAH FINAL POSITION

S1=12%



TABLE 5-5.

TOWER CAB CRITICAL DISPLAY ITEMS

FD/CD Ee [8ET L BEI"Z Sup
Digital C) CD
ARTS Clock O N

Digital Altimeter

| |®

O

Analog Altimeter

ARTS Altimeter

RVR Display

ATIS Code

Wind Speed
and Direction

® ® ).

LLWSAS

MSAW Control Panel

== | ® ® G * [ = )| ®

ol |ololo

X - location

- user

¥ - two units-shared by three controllers
one is between GC and LC2, the other

is between LCI1 and LC2
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DIGITAL CLOCK
ANALOG ALTIMETER

CN X O WIND SPEED AND DIRECTION
STOL LIGHTS WV RVR
O DIRITAL ALTIMETER
ol> < LLUSAS

LOCAL
CONTROL 1

O LOCAL
CONTROL 2

O
4°

GROUND

CONTRO

ONTROL FLIGHT DATA/
CLEARANCE DELIVERY

STATUS Z:7
BOARD

‘CAB
I SUPERVISOR

FIGURE 5-16. LAYCUT OF CRITICAL DISPLAY ITEMS IN TOWER CAB
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DIGITAL ALTIMETER
STATUS BOARD D O WIND SPEED AND DIRECTION
= | ¥V RVR '
= - < LLWSAS
- Lt
' WATCH SUPERVISOR'S
— O fDEsk
0 [EAST DEPARTURE
1 HANDOFF @ avodo
:;OD: EAST DEPARTURE ‘
RADA
10 R SATELLITE RADAR/ @
EAST ARRIVAL SOUTH RADAR
OO0 | RADAR &
LD |
| LAH FINAL
. RADAR ‘_
O
WEST ARRIVAL
OO0 | papAR
5 ARRIVAL DATA/
OO |WEST DEPARTURE DEPARTURE DATA
E:;, RADAR
77 | WEST DEPARTURE E:j C
HANDOFF
HOBBY FINAL
>0 | paDAR
HOBBY FINAL
HANDOFF STATUS BOARD [__]
] C

FIGURE 5-17. LAYOUT OF CRITICAL DISPLAY ITEMS IN TRACON
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FIGURE 5-18. CLOCK AT GC
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against a recording and updates the digital clocks and the ARTS
clock as necessary. Time is issued to pilots upon request, and
used by controllers for logging duty time. 1In the TRACON, when
issuing clearance to pilots departing uncontrolled airports AD/DD
issues a time check to the pilot. In the event of radar being
lost, time would be used as the primary means. of operation.

The digital altimeter is preferred over either the ARTS dis-
play or the analog altimeter in the Cab for barometric pressure
readings. The setting on the ARTS display represents hourly up-
dates rather than real time readings and the display in the Cab
is difficult to read because of the light conditions. The analog
altimeter in the Cab (Figure 5-19) is not conventiently located
and does not present the reading as explicitly as the digital
altimeter does. TRACON controllers also prefer the real time
digital altimeter readings to the hourly inputs displayed on the
ARTS. FD/CD compares FSS altimeter readings received via the
teleprinter with Tower Cab readings. Incorrect Arts settings are
adjusted by FD/CD but discrepancies in the digital and analog
altimeters must be reported to maintenance.

The RVR is designed to show the horizontal distance in feet .
a pilot can see down the runway from approach end for a single
selected runway. The decision of which runway to display on each
RVR unit is based on the relevance of the runway to controllers
in the vicinity. For example, at the Hobby final position, RVR
for HOU runway 4 is displayed. Controllers would like to have
RVRs for all runways more accessible. There are two RVR displays
in the Tower Cab and six in the TRACON (Figure 5-20). 1In the Cab
one is located at Local Control position and the other is at
Ground Control. In the TRACON there is one at Hobby Final, one
at South Radar and one between each pair of the five other adja-
cent radar positions. The location of the field units is shown
in Figure 5-21. Runway 8/26 has units at rollout, midfield and
touchdown points. Runway 14/32 has units at rollout and touch-
down. The RVR is calibrated from 1000 to 6100 in 100 feet incre-
ments. The maximum value which can be displayed is 6100. Values

5-29



ALTIMETER
SETTING

G -

AERGISOMIC

FIGURE 5-19. ANALOG ALTIMETER AT GC
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FIGURE 5-20. RVR DISPLAY AT GC
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X--Location of Unit

FIGURE 5-21. RVR FIELD UNITS AT IAH
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higher than 6100 are not differentiated. Also displayed on the
unit are three rows of buttons. The first row indicates whether
the RVR is rising, falling or staying constant. The next row
identifies the light intensity setting. And the last row tells
time of day: night, twilight, day or dawn. In each of the three
rows, the one appropriate button is 1lit up.

There are two Low Level Wind Shear Alert Systems (LLWSAS)
displays in the Cab and three in the TRACON (Figure 5-22). 1In
the Cab, one is located at LC position and the other is at the GC
position. 1In the TRACON there is one at each of the two arrival
radar positions and at the South console. The LLWSAS at IAH is
currently inoperative because an appropriate location for the
field units has not been determined. Controllers in the Tower,
IAH final and arrival radar positions would like access to this
information. Equipment malfunctions are indicated by a string of
"8"s across the display. |

There is one ATIS unit in the Cab, located at the FD/CD
position. The same ATIS is issued to both arrivals and departures.
FD/CD records the ATIS once an hour and more frequently as chang-
ing conditions necessitate. ATIS messages include: ATIS code
(a letter from A to Z), time, weather, sky condition, visibility,
temperature, wind, altimeter, approach in use, departure runways,
NOTAMs, and instructions to acknowledge ATIS code to FD/CD. 1In
the Cab the current ATIS code is passed by word of mouth, written
on the status board and displayed on the BRITE display. Radar
controllers in the TRACON primarily rely on their ARTS display to
learn the ATIS code. Other controllers usually read the current
ATIS code off the closed circuit TV screen. Hobby Final is most
interested in the HOU ATIS code. That conceivably could be dis-
played on his BRITE screen but isn't. He must read .the HOU ATIS
off the closed circuit TV.

Wind speed and direction indicators are located at LC and GC
in the Cab and at East Arrival, West Arrival and South Radar
positions in the TRACON (Figures 5-23 and 5-24). The instruments
are also monitored by the departure radar controllers. Under the
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FIGURE 5-23. WIND INSTRUMENTS AND ALTIMETER
AT GROUND CONTROL
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FIGURE 5-24. WIND INSTRUMENTS ALTIMETER AND DIGITAL CLOCK
AT ARRIVAL WEST POSITION
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following circumstance, wind information may be issued to
departures by GC or to arrivals by LC and the arrival radar posi-
tions; if pilot doesn't have ATIS, if conditions have changed
since current ATIS was recorded, if the facility is operating
contrary to wind because the wind is low, or at pilot request.

A Minimum Safe Altitude Warning (MSAW) Control Panel is
located by GC in the Cab and near the Supervisor's desk in the
TRACON. The MSAW is a function of the ARTS IIT -computer that
aids the controller by alerting him when a tracked aircraft is
below or is predicted by the computer to go below a predetermined
minimum safe altitude. The control panel is equipped with a
switch which tests its operational status. It is tested by the
supervisor at the beginning of each shift.

Equipment checklists must be completed by supervisors during
various watches. Copies of these checklists are shown in Figures
5-25 and 5-26. |

A summary of controller requirements for status, control and
weather information is presented in Table 5-7.



TOWER EQUIPMENT CHECK-LIST

DATE

| DAILY- EACH WATCH
LIGHT GUN = = — 08 I8 00

- DAILY-0800 WATCH

PRIMARY and STANDBY TRANSMITTERS and RECEIVERS
REMARKS

GONSETS/ TRANSCEIVERS = — =
REMARKS

ATIS= — —
REMARKS

MALSR/ALS = — —
REMARKS —

ILS SYSTEMS = — — —
REMARKS

BRITE / CONRAC = — — ST
REMARKS ,

CRASH PHONE = — =
REMARKS

OTHER OUTAGES

S

DAILY- 1600 WATCH

ALS RWYS_____ ALS GENERATOR

ILS RWY S8
REMARKS

FIGURE 5-25. TOWER EQUIPMENT CHECK-LIST
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AC/ TS PRE-DUTY BRIEFING
AND

TRACON EQUIPMENT CHECK-LIST

WATCH DATE
STAFFING____  0JT FAM TRIPS
FORECAST.
SIGMETS
EQUIPMENT/NAVAID STATUS
APPROACH IN use{-- IAH | HOU EFD

AIRPORT ACCEPTANCE RATES--- 1AH HOU
CENTER RESTRICTIONS

GATE HOLD
OTHER INFO

DAILY-EACH WATCH
ARTS TIME —__ RECORDER TIME

VERIFY REPORTED OUTAGES-—--
CHECK STANDBY RADIOS for UNREPORTED OUTAGES- - -

DAILY- 0800 WATCH _
ALTIMETERS NWS WIND INSTRUMENTS

DATALINKSETTINGS

DAILY-1600 WATCH :
RECORDER CHECKS--- S

- WEEKLY- MONDAY 0800 WATCH
121.5- PRI STNBY. 243.6- PRI

FIGURE 5-26. AC/TS PRE-DUTY BRIEFING AND
TRACON EQUIPMENT CHECK-LIST

STNBY
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6. HOUSTON AIR TRAFFIC CONTROL SYSTEM

6.1 DAILY AND ANNUAL HOU OPERATIONS

A quantitative summary of HOU operations is provided in the
following tables and figures:

Table 6-1. HOU Operations FY 80
Table 6-2. HOU Yearly Aircraft/Instrument Operations
Figure 6-1. HOU Operations vs Time of Day

The William P. Hobby Airport, Houston's second major commercial
aviation facility is located approximately seven miles south of
Houston's central business district. Until IAH was opened in

1969, Hobby was Houston's only airport, enplaning more than two
million passengers annually. In 1980 the HOU TRACAB handled _
approximately 350,000 aircraft operations (arrivals and departures).
The traffic mix was as follows:

Air Carrier 13.5%
Air Taxi 6.3%
General Aviation 80.0%
Military 2%

Hobby handled approximately 174,000 instrument operations in 1980
which were handed off to/from the TRACON. Overflights as a per-
centage of total instrument operations equalled 1%. No record is
kept of VFR overflights. The traffic mix was as follows:

Air Carrier 27.1%
Air Taxi 8.2%
General Aviation 63.4%
Military 1.3%

Daily TRACAB traffic begins building rapidly at 7 am. A plateau

is maintained until midafternoon when traffic begins building and
finally peaks shortly before dark. At nightfall much traffic drops
otf. Hobby typically handlecs about 1000 arrivals and departurcs
per day. No record is kept of VFR overflights which account for
much of their traffic.
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TABLE 6-2. YEARLY AIRCRAFT/INSTRUMENT OPERATIONS
: AIR TRAFFIC CONTROL TOWER
WILLIAM P. HOBBY AIRPORT
HOUSTON, TEXAS
ITINERANT LOCAL TOTAL ACFT ~ INSTRUMENT
YEAR* OPERATIONS OPERATIONS OPERATIONS OPERATIONS
1970 188,647 55,820 244,467 48,308
1971 190,853 53,950 244,803 48,770
1972 188,688 45,425 234,113 60,267
1973 200,346 40,677 241,023 72,973
1974 218,662 50,852 269,167 89,876
1975 237,381 53,933 290,414 102.502
1976 254,869 46,165 301,034 106,507
1977 284,561 37,500 322,061 123,645
1978 295,010 25,750 320,760 138,524
1979 324,876 17,343 342.219 163,220
1980 334,550 12,997 237,547 179,879
*
Calendar Years
Source: Hobby Airport Records.
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6.2 HOU LAYOUT

The following figures and tables provide summaries of HOU's
air traffic control activities.

Figure 6-2. Hobby Control Zone

Figure 6-3. Runway Configuration
Figures 6-4 - 6-11, Runway/Taxiway Patterns
Figures 6-12 - 6-15. Typical Approach Patterns
Figures 6-16 - 6-17. Arrival/Departure Corridors

There are four runways at Hobby airport. Their crisscrossing
configuration (displayed in Figure ¢-3) requires great skill and
coordination by controllers for optimal usage. The north-south
runway 17/35 is 4500 feet long and 150 feet wide. The northwest-
southeast runway 13R/31L and the northeast-southwest runway 4/22
are both 7600 feet long and 150 feet wide. Runway 13L/31R which
is situated parallel to the northeast of 13R/31L is 4800 feet long
and 100 feet wide. Runways 4/22 and 13R/31L are equipped with
Instrument Landing Systems (ILS). The localizer for runway 22 1is
used for a backcourse approach. There are four different runway
flows: North, South, East and West. A North or South flow is
preferred and is utilized when conditions permit. The flows are
as follows:

South Flow: Arriving aircraft may be sequenced to 22, 13R,
or 13L. Aircraft asigned to 22 must be able to hold short of
runway 13L. During VFR weather conditions aircraft may depart on
runways 13L, 13R, 17, and that portion of runway 22 southwest of
31L. During IFR conditions, in addition to 13L, 13R and 17 air-

craft may be permitted to depaft from the approach end of runway
22

North Flow: Arriving aircraft are sequenced to:13R, 31L, and
35. Aircraft depart on 31R, 31L, and 25.

East Flow: Aircraft arrive on runway 4. Runway 31L may be
used for special VFR arrivals. Aircraft may depart on runways 4,
35, 311., and 31R.
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FIGURE 6-3. HOBBY RUNWAY CONFIGURATION

6-7



CONTROL TOWER ;

FIGURE 6-4, TAXIWAY TRAFFIC FLOW FOR SOUTH FLOW  ARRIVALS

6-8



A\

\/ “ELT RS

N T

FIGURE 6-5.

TAXIWAY TRAFFIC FLOW FOR SOUTH FLOW -

6-

9

DEPARTURES



s o |

GRS Gk
N /-< D FQNZ,
N ( _

LN

|

[ 1C
r
OO

T

() s
CONTROL TOWER )

3 0
(&)

< ]
=z
-4
—

FIGURE 6-6. TAXIWAY TRAFFIC FLOW FOR NORTH FLOW - ARRIVALS

6-10



1L

L

L

FIGURE 6-7,

CONTROL Tow_éu}

TAXIWAY TRAFFIC FLOW FOR NORTH FLOW -

6-11

DEPARTURES



TERMINAL

JITAVHD

CONTROL TOWER ;
L]

FTGURE 6-8, TAXIWAY TRAFFIC FLOW FOR EAST FLOW - ARRIVALS

6-12



-

AN\ =

[]
TERMINAL N/

A

/ SAYALEYdEd

%]
L
Y

] | JL_1
] s

I/
L ¥/
?&
rﬁ

e~
~

/
v
B HL_ HOTEL q%
=54 N\
<ll . I\

)

CONTROL TONERE

%J.

FIGURE 6-9. TAXIWAY TRAFFIC FLOW FOR EAST FLOW - DEPARTURES

6-13



LANDING

— Tf
|3<]./

\\\\\ FOXTROT

4;__’.(_—)(-—___")(-—'::—-’“

CONTROL TOWER

FIGURE 6-10. TAXIWAY TRAFFIC FLOW FOR WEST FLOW - ARRIVALS

6-14



TERMINAL

AITAVHD

\ FOXTROT

HOTEI\

FIGURE 6-11.

TAXIWAY TRAFFIC FLOW FOR WEST FLOW

6-15

- DEPARTURES



TIE AVMNIY Y04 NYHLLVd -HOVOMddY TVIIdAL °“ZTI-9 F¥N9IJ

S9TTW g1 A123euixoxdde = your |

£1essadsu ueym pasn
yorvordde I95UOY ~ —~— — e

uoistd 103 313 Qpog
Yoeoxdde 3791Tp ——

doidoqiny aoj 13 0006 N,
12{0q1n3 103 13 0001 O
pue \ RS
SVI 1y 0sz e S504) '
- 27wy sungg pueig
AL V& v

7.
v
.

uoistd 1oy 33 ggqg
doxdoqiny 103 13 0006
13foqiny 103 33 ggogy
pue
SVI 31 0sz 1® Ssoup

Ve I3FTH

uolstd 1oy 33 000L
doxdoqany 103 13 0006
12foqiny 103 13 0oy
~) pue

Soasid o3 % 0908 SYI 1y 0sz T ssoly

doazdoqini 103 1F ggos
19foqiny 103 13 000071 BlOSEARN
puz
SVI 3% 052 26 Ssoap 0a4egy

BllastR(

6-16



deT AVMNNY 404 NYHLIVd HOVOUddV TVDIdAL "$T1-9 HINOIA

softw Q[ Arojewixoidde = your [
uo3sTd 103 33 0008
doxdoqanl 103 313 0006 )
1ofogqiny 103 33 00001
Jpue
SVI 3Y 0SZ 3B Ssoi)
1t 3 LUIY
Y v S >

uo3zstd 103 313 0008
doxdoqiny 103 313 0006
3afoqini 103 13 00001 pue

SYI 3 052 1e Sssoip
oqdeq o

mguﬁmmm.”_ \

Yyalod ¢

A1essadou uoym pasn
yoeoidde 188UO] — ——e

yorvoadde 33011p ——-—

sun Puetld

i v v
!\\\\\\\\.\MS“E-E 103 13 0008

doxdoqany 103 13 0006
3sfoquny 103 13 00000 puE
SVI 1y 0SZ 31e ssoax)

1/

v IT1EN
uoistd 0oL
dosdoqani 0006
1afogan gQoooT
ue ,
SVI 31X 0SZ 1e ssoa) B10SEAEN

6-17



¢ AVMNMIY ¥0d NYHLIVd HOVOdddY TVDIdAL

saTTWw Q[ Ar9rewixoxdde = youtr |

uolstd
103 33 000
doxdoqani
103 13 0006
1aloqany
103 313 0000T) pue
SYI 3y 0SZ 31B7SS01)

yitus %
v -

ydiodq

uoisid 103 gog
18foqing

103 3
aMMoNa: o006
103 33 00001 pue

SYI 3Y 0s7 1e ssox)
oahmnq

1\\\\\\\\\\\11

e1lasregV

"YTI-9 HANOIL

swngg ﬂ—hlm 19
v

Q“
uoistd 10¥ 1J 0008

doadoqany 103 13 0006
3efoqany 103 13 QQOOL

SYI 3y 0SZ ae

g 1TIen

uoistd 0oL
doadoqany gpgs
1aloqiny Q001

pue

SY¥I ¥ oSz 1® ssoi) Vejose

pue
s0a)

ABN

18



¥ AVMNNY ¥0d SNUHLIVd

S3TTW 01 Ars3ewixoadde = youtr 1

uo3lstd
103 13 000
doxdoqany
103 33 0006
13loqunsy
103 33 00001 pue
SVI 3Y 05z 1® ssoi)

yatug

Ituay uridaz

> >V

v

uolstd
103 13 0008
doxdoqani
103 33 0006
1afloqany
103 313 00001 ) pue
SYI 1Y 0SZ 1® Ssoup

e133sTRQV.

yorog

oqdeqg

HOVOYddV TVOIdAL °*ST-9 HUNIIL

A1essadsu woym pasn
yseoxdde xsBuwof —__.____ __

ydeoadde 3da1Tp

o sumig PUETD
< V- 4
toistd 103 13 ggog
doxdoqany 1o} 1¥ 0006
1a{oqany 103 13 00001
Surpy . paie
SYI ¥ 0§z 3e §501)
TIIIIH
ERSET

uoistd pooy
doadoqani ggpg
19foqam ggoot
pue
SVI 3X 0Sz 3B ssouan

Veioseany

6-19



TERMINAL AREA GRAPHIC NOTICE Term-31
(NOT TO BE USED FOR NAVIGATION)

HOUSTON, TEXAS

THIS CHART DEPICTS THE IFR ARRIVAL/DEPARTURE ROUTES SERVING THE HOUSTON TERMI

NAL AREA FOR THE INFORMATION
AND GUIDANCE OF PILOTS OPERATING VFR WITHIN THE AREA. PIL

OTS ARE ENCOURAGED TO CONTACT HOUSTON
APPROACH CONTROL FOR TRAFFIC ADVISORY SERVICE.
V306 A\
Convoe
"’..
.‘
A5
/ CONTACT HOUSTON
) 4 APPROACH CONTROL N Y304
/ 124,35-257.7 o~ -
Q Y. N
W Tomball ’ N\
N 4 N\ g
David Wayne, ’ Al G
Hooks ‘ >
[ CoNTACT HOUSTON ' < 2 _ 3 CONTACT HOUSTON
" APPROACH CONTROL PITRE e . \-z. APPRO
123.8-307.1 USTON [NTCNTL Z 119.7-379.1
~te &7 & o %;///////////// 2000
. AN _'/ o ?‘ v222
v12, =) /

\-‘ > 4 A38]

Lakeside

S
&)
GiA

b

o /A
~ wh
y %
. 9““
";“"-Q a Port
Andrau o 7 3 Muni —
= Williq P. Hobby £ ¥/ S¥1
V785 g EFD )
Hull W HUBZ. =¥t Ellingion AFB
" o - 25
Richmond / f Y 5 % /
7. 2wl 2L
-~ g lear Lal -
\Arcdc-Heufo« Pearland ¥ /}Smlt(rgﬂp]m‘l :
d Vo SO
& Z
\ 4"9 &HMM
A N = :
AMII Ty /
& e
CONTACT HOUSTON
e APPROACH CONTROL
Y Ay g V1985 120.8-290.2
LEGEND KRS . SHs 3
-
<j COT=>  armivar/oerasture cormibor . Z..

-, % 4\‘
& (A3

~@EEN N oerarture CORRIDORS

B ARRIVAL CORRIDORS
7z

41

2]  AIRPORT TRAFFRC AREA

Prepared by the National Ocean Survey
AR e AREA OF HEAVY TRAFRC at the direction of the

FEDERAL AVIATION ADMINISTRATION

FIGURE 6-16. ARRIVAL/DEPARTURE CORRIDORS

6-20



»

N
N

‘o, N

LEGEND

<a@fmmmmmmle- ARRIVAL/DEPARTURE CORRIDORS

~sp~—=suSRMMl UEPARTURE CORRIDORS

- ARRIVAL CORRIDORS
% AIRPORT TRAFFIC AREA

WEND G @EM® AREA OF HEAVY TRAFFIC

FIGURE 6-17,

) :
\-

on? GEn ain G
20 Nay 1Hou
- "

~
7 Sa

/

/

[

|

|

A

\.
\\f

ARRIVAL/DEPARTURE CORRIDORS

6-21



West Flow: Aircraft arrive and depart on runways 17 and 22.

Hobby TRACAB provides Stage II service for arriving aircraft
within 8 nautical miles of the airport. IFR aircraft have been
separated and sequenced by the TRACON. In the TRACAB Hobby Radar
sequences the VFR aircraft between the IFR aircraft. An IFR
arrival to HOU will most frequently be vectored by the ARTCC to
one of four major fixes: Navasota, Smith, Gland, or Daisetta.
These flights approach the fix at 250 knots and at an altitude of
10,000 feet MSL. Coordinated transfer of control of the flight
from the ARTCC to the TRACON is accomplished via a silent ARTS
handoff (as discussed in Section 2.2). The aircraft continues
towards HOU descending to 6000 feet. Responsibility is usually
transferred to the TRACAB within 8 DME radius of Hobby. The
TRACAB does not have a keyboard with which to accept handoffs.
They are essentially forced by Hobby Final. A one day sample of
computer generated HOU IFR arrival strips show the following
distribution of arrival coordination fixes:

Navasota 90
Smith 79
Cland 62
Daisetta 38
Klute 34
HOU 11
Sabine
HUB a3
321

Approach plates are kept in the Local Control/Hobby Coordina-
tor position binder at the reference table in the TRACAB. The
approach plates contain information on:

glide slope and path
landing aid identifiers, locations and frequencies
local obstructions

O O O o

minimum descent altitudes

HOU TRACAB provides service to departures until radar separa-

tion exists or until courses diverge for VFR aircraft. Control
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of the aircraft is then transferred to Hobby Final at the
TRACON. Departures generally follow the routes described in
Figure 6-16,

6.3 HOBBY TRACAB STAFFING

The layout, staffiﬁg, operations and working environment of
the Hobby TRACAB are presented in the following:

Figure 6-18. William P. Hobby Tower

Figure 6-19. TRACAB Floor Plan Showing Controller Position
Table 6-3. TRACAB Positions and Duties

Table 6-4 TRACAB Staffing Hours

There are 7 positions in the TRACAB of which 5 are staffed
on a regular basis. Photographs of the position consoles are
displayed in Figures 6-20 through 6-27. Specific positional
responsibilities are described in Table 6-3. Hobby Radar and
Hobby Coordinator positions are generally combined. The resultant
position is responsible for preparing inbound VFR flight strips,
sequencing all arrival flight strips (IFR and VFR) at LC position
in order of approaching descent, and pointing out all arriving
aircraft to LC. Cab Coordinator, the liaison between LC and GC
is generally not staffed due to lack of personnel. GC controls
aircraft on the ground. All ramp areas are uncontrolled. Advis-
ories are issued during pushback as warranted. LC works all
arriving and departing aircraft within 8 DME of the TRACAB. The
FD/CD position at Hobby has duties similar to FD/CD at IAH:
preparation of flight strips, ATIS broadcasts and monitoring/
transmitting of weather information. During the midnight shift
staff is reduced to the Supervisor.

A position log and position relief checklist are kept at each
position. Duty time data is tracked in the log. The relief
checklist contains a list of items relevant to the position,
which are to be reviewed during a manning change, such as equip-
ment outages, NOTAMS, SIGMETS, PIREPS, switched frequencies, pro-
dedural modifications, and information pertinent to pending and
current traffic.
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FIGURE 6-18. WILLIAM P. HOBBY TOWER
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REFERENCE >~

TABLE
STAIRWAY
FLIGHT DATA/
CLEARANCE DELIVERY
HEADSET LOCKER/ N
COFFEE AREA WEATHER \
AREA \

FIGURE 6-19. TRACAB TLOOR PLAN SHOWING CONTROLLER POSITION
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TABLE 6-3.

Team Supervisor
(TS)

Local Control
(LC)

Hobby Radar
(HR)

Hobby Coordinator
(HC)

Cab Coordinator
(CC)

TRACAB POSITIONS AND DUTIES

Assigns personnel to required positions
Coordinates traffic delays with IAH

o Monitors, restores and reports equipment

malfunctions
Issue and cancel NOTAMS

Provides for ATCs break and relief
periods

Coordinates with Facility Chief when
necessary

Contacts Facility Chief for authorization
to call overtime

Receives inbound from IAH(IFR) + HR(VFRS)

o Ensures landing sequence and provides

O O O ©o

O O O o o

separation for IFR

Gives '"'rolling" to TRACON
Makes visibility observations
Requests PIREPS

When required requests IFR release from
IAH TRACON

Issues verbal clearance to GC to cross
runway when CC not manned

Advises HR, GC and CC of active runways

Prepares flight strips and provides
service for VFR Stage II arrivals

Sequences strips in front of LC

Points out and handsoff to LC 2-3 miles
from airport

Provides VFR traffic advisories to
departures and overflights on request

Coordinates with LC for any special
operation

Sets up inbound IFR flight strips for LC
Points out inbound IFR to LC

Helps HR point out inbound VFR to LC
Assists LC in forwarding "rolling"

Monitors LC to determine when GC can
cross runway and issues approval to GC
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TABLE 6-3. TRACAB POSITIONS AND DUTIES (Continued)

Ground Control o Controls aircraft and radio equipped
(GC) vehicles on ground

Operates field lighting system
Coordinates with HC/LC for runway use

Flight Data/
Clearance Delivery
(FD/CD)

Issues IFR and special VFR clearances

o O O o

Prepares FDEP arrival and departure
strips and VFR departure strips

(o]

Forwards visibility information to HOU
FSS

Broadcasts ATIS
Records and forwards PIREPS
Tabulates all aircraft operations hourly

O O O o

Gives military arrival and departure
times to HOU FSS

o Changes recorder tapes



TABLE 6-4. TRACAB STAFFING HOURS

POSITION
Team Supervisor
Local Control
Hobby Radar
Cab Coordinator
Ground Control
Flight Data/Clearance Delivery

Hobby Coordinator

6-28

HOURS
24 hours
0700 - 2400
0700 - 2200
0700 - 2100
0700 - 2200
0700 - 2200
0700 - 2100



" DEVICES

1. BEACON LIGHT CONTROL SWITCHES 10.
2. ILS MONITOR PANEL 11.
3. RECORDER STATUS PANEL 12.
4. FAA COMMUNICATIONS PANEL 13.
5. FDEP SELECTOR SWITCH 14.
6. DIGITAL CLOCK 15.
7. LIGHT RHEOSTAT : 16.
8. TELCO SPEAKER ' 17.
9. FAA MICROPHONE JACK

PAPER

A. POSITION LOG E.
B. DIAL CODES F.
.C. SCRATCH PAD G.

D. STRIP MARKING REFERENCE GUIDE

TELCO DIAL & KEYPACK

ATIS RECORDING CONTROLS
FLIGHT STRIP RACK

FDEP PRINTER

FDEP KEYBOARD

TELCO JACKS

FAA RADIO JACK

WASTEBASKET FOR EMPTY FLIGHT
STRIP HOLDERS

POSITION RELIEF BRIEFING GUIDE
FLIGHT STRIPS
APPROACH PLATES

FIGURE 6-20. HOU - FLIGHT DATA/CLEARANCE DELIVERY
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DEVICES

1.
2.

3.

DIGITAL CLOCK
REFERENCE BIN
BACKUP VHF TRANSCEIVER

PAPER

A.
B.
C.
D.
E.

UNIDENTIFIED
SUPERVISOR'S BINDER
UNIDENTIFIED
UNIDENTIFIED
UNIDENTIFIED

FIGURE 6-21.

4. DESK TELEPHONE
5. EMERGENCY TELEPHONE
6. TYPEWRITER

. GENERAL INFORMATION BINDER
. FORM 7230-4

. FLIGHT STRIPS

UNIDENTIFIED

HEOH

HOU - SUPERVISOR DESX
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DEVICES

1. WIND DIRECTION INDICATOR

2. WIND SPEED INDICATOR

3. ANALOG ALTIMETER

4., STANDBY SELECTOR PANEL FOR FAA
FREQUENCIES

PAPER

A. FLIGHT STRIPS
B. POSITION RELIEF CHECKLIST

FIGURE 6-22.

HOU -

6-31

FAA COMMUNICATIONS PANEL
TELCO DIAL AND KEYPACK

. RADAR MAP SELECTOR PANEL
BRITE RADAR DISPLAY

FAA MICROPHONE JACK
GREASE PENCIL

PEN

FLIGHT STRIP SEPARATOR
BOX OF BLANK FLIGHT STRIPS

HOBBY RADAR



(3]
e
- |
M“\ﬂ
[ﬂ;'
[ve)

14

13

DEVICES

~N~NoupbtwnNh

BRITE RADAR DISPLAY
FIELD LIGHTING CONTROL PANEL

. WIND DIRECTION INDICATOR

WIND SPEED INDICATOR
ANALOG ALTIMETER

FAA COMMUNICATIONS PANEL
FAA MICROPHONE JACK

PAPER

A,
B.

SCRATCH PAD
POSITION LOG

FIGURE 6-23.

9.
10.
11.
12.
13.
14,

C.
D.

HOU -

6-32

. BINOCULAR HOLDER

STAND

RVR PANEL

VAST CONTROL PANEL
DIGITAL CLOCK

TELCO DIAL AND KEYPACK
FLIGHT STRIP RACK

POSITION RELIEF BRIEFING GUIDE
FLIGHT STRIPS

GROUND CONTROL



DEVICES

1. DIGITAL CLOCK

2. MALS CONTROL PANEL

3. FLIGHT STRIP RACK

4. TELCO SPEAKER

5. STAND

.6. FAA MICROPHONE JACK

7. ALS LIGHT CONTROL PANEL
8. FAA COMMUNICATIONS PANEL
9. BINOCULARS

PAPER

A. SCRATCH PAD

B. POSITION LOG

C. RUNWAY LENGTH CHART

D. POSITION RELIEF BRIEFING GUIDE -

LOCAL CONTROL

FIGURE 6-24.

10.
11.
12.
13.
14.
15.
16.
17.

6-33
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TELCO JACK

WIND DIRECTION INDICATOR
WIND SPEED INDICATOR
ANALOG ALTIMETER
ALTIMETER LIGHT SWITCH
LIGHT RHEOSTAT

RVR PANEL

TELCO DIAL AND KEYPACK

. POSITION RELIEF BRIEFING GUIDE -

CAB COORDINATOR
RUNWAY LENGTHS AT INTERSECTIONS LIST

HOU - LOCAL CONTROL AND CAB COORDINATOR



|

o\

A
3
10
DEVICES '

1. INTERCOM SYSTEM J 6. LIGHT RHEOSTAT

2. RADAR CHANNEL SELECTOR 7. TELCO SPEAKERS

3. AMPLIFIER FOR CHANNEL SELECTOR 8. BINOCULARS

4, FIRE ALARM PANEL 9. TELEPHONE HANDSET
5. TELCO DIAL AND KEYPACK 10. TELCO JACK

PAPFR

A. POSITION LOG
B. POSITION RELIEF CHECKLIST

FIGURE 6-25. HOU - HOBBY COORDINATOR
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DEVICES

1. RUNWAY 4 ILS MONITOR AND CONTROL
PANEL INSTRUCTIONS

2. DESK TELEPHONE

3. DATA PHONE

4. BOX FOR TELETYPE PAPER

PAPER
A. RUNWAY 4 ILS MONITOR AND CONTROL

PANEL INSTRUCTIONS
B. WEATHER PRINTOUT

FIGURE 6-26.

C.

PRINTER FOR WEATHER INFORMATION
TELEPHONE NUMBER DIRECTORY

WEATHER INFORMATION DISPLAY

CHANNEL SELECTOR FOR WEATHER DISPLAY

PLEXIGLASS BOARD FOR HOU WEATHER
AND MISC. INFORMATION

HOU - WEATHER AREA



DEVICES

1. HEADSET LOCKER
2. BATTERY POWERED LIGHTS

PAPER

A. SIGN-IN SHEET
B. JOB VACANCY ANNOUNCEMENTS

FIGURE 6-27. HOU - COFFEE/HEADSET LOCKER AREA
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7. HOBBY FLIGHT DATA SYSTEM

This section describes the layout of flight data equipment
in the TRACAB, the maintenance and transfer of flight data by
controller position for each class of operations and a description
of the flight strips and markings at HOU. This information is
presented in the following tables and figures discussed below:

Figure 7,1-7,7 Layout of Flight Data Equipment in TRACAB

Table 7-1 Analysis of Day's Flight Strip
Figure 7.8 Flight Strip Movement of HOU Arrivals
Figure 7.9 Flight Strip Movement of HOU Departures

Figure 7.10 llobby Flight Strip Holder Container
Figures 7.11/.7.17 Flight Strip Formats

Figure 7.18. Helicopter Routes

Figure 7.19 Gate Hold Markings

|

7.1 LAYOUT OF FLIGHT DATA EQUIPMENT

There are two FDEP printers in Hobby TRACAB. They are both
located at the Flight Data/Clearance Delivery position. The FDEP
printer located to the right prints out all IFR filed overflights
and arrivals into Hobby. The printer located to the left prints
out all IFR filed departures from Hobby. There is a keyboard
associated with the FDEP which prints departures. The keyboard
is used by FD/CD to communicate with the computer stored flight
data base in terms of inputting, requesting and modifying flight
data. A raised, mounted notepad is used at GC position for
listing arriving aircraft (Fiéure 7.2), Loose notepads are
required at all positions for noting pertinent operational in-
formation. Double flight strip trays are at the -

FD/CD position, to the left of the printers (Figure:7.4).
Single flight strip trays are located at Ground and Local Control
positions (Figures 7.5 and 7.6).
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Winsion

SR

FIGURE 7.2, MOUNTED NOTEPAD AT HOBBY CROUND CONTROL



FIGURE 7.3. NOTEPAD AT LOCAL CONTROL
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FIGURE 7.4, FLIGHT STRIPS ON RACK AT FD/CD
POSITION AT HOBBY
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FIGURE 7.5. FLIGHT STRIPS AT GROUND CONTROL POSITION
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FIGURE 7.6. FLIGHT STRIPS AT LOCAL CONTROL
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FIGURE 7.7. FLIGHT STRIPS AT HOBBY RADAR POSITION
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Hobby Radar handwrites
VFR strip when pilot calls
in

When a/c 8 Miles from
airport HR moves strip

Hobby Radar slides

strip half way in LC's
sequence of arrival strip

in appropriate location,
strips are sequenced according
to arrival time

When seguencing assured
he moves strip into line

IFR Strip is inline with
all other arrivals at
LC position. They are
sequenced according to
arrival time

[FR arrival strip
generated by FDEP in
TRACAB

When printed FD/CD rips
1t off and carries it to HC

Strip without holder

is placed in front of
HC. When HC not staffed
strip goes to HR.

When call-sign picked up dn
ARTS display HC moves strip

Strip is placed in
sequence of LC's

arrival strips, most
recent strip added to top.

Once aircraft lands LC
places strip in bay

Y

Strip placed in
bay at LC
position

'FD/CD Collects once between 0000
and 0600 and hourly thereafter

Collected for
traffic counts
and saved for 15 days

FIGURE 7.8. FLIGHT STRIP MOVEMENI FOR HOU IFR & VFR
ARRIVALS THROUGH TRACAB



IFR Flight strips
generated by
FDEP in TRACAB

|

Y

Placed in plastic holder Blank strip with large

on Teft side of flight strip V drawn in middle of

tray "B" with most recent strip (preparation for

added to top. Overflows VFR flight) placed in

in right side of tray "B" plastic holder above over-
f;ows on right side of tray

FD/CD Prepares strip and moves
when pilot calls and clearance issued

Y

With hand written
notations, slid down
to end of bumper
in plastic holder

GC moves strip when
a/c ready to taxi

In a plastic holder,
placed in tray "B".
Most recent added

to top. Strip iscocked
When pilot contacts GC

GC moves strin when a/c
at departure runway

In a plastic holder
placed in tray "C". When
Pilot contacts LC, strip
is cocked, when ready

to roll strip is pulled
half way from holder

LC removes strip from tray
when a/c cleared onto runway

Strip i$ pulled out
of holder and placed
in bay at LC position

[FD/CD collects once between 0000
and 0600 and hourly there after ~

Collected for traffic
count and saved
for 15 days

FIGURE 7.9. FLIGHT STRIP MOVEMENT OF HOU DEPARTURES
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; 3 8 9 10 {11 12
3 6 13 [ 14 15
4
7 . 16 |17 18
1. Aircraft identification '
2. Revision Number (FDEP only)
3. Type A/C and suffix indicating special equipment
4. Computer identification number, if required
5. Secondary radar beacon code assignment
6. Proposed departure time
7. Requested altitude
8. Departure airport
9. Route, destination and remarks
Samples
M29CA 7365 j Hou +1AH2 STELL SCY BUJ OKM L~
LR24 /F P1834 5[L TUL+ ) :
135 399 | | HOU HUB2 STELL SCY OKM TUL
HD99 | 4766 1 HOU ' s A2+ Y
_poon e e
STA ooyt aP_Z!J,G [ | HOU HUB2 BPT |
457 30| oSFP ;
N75NL +1AH2 LFK+ N\
11265/F HOU HUS2 LFK BMA.,.AGC | ©
160 P

“IGURE 7.11. HOU IFR DEPARTURE FLIGHT STRIP



1,2

Cs Y452

3

13

A

| estts

=l

ook PwNn -
® ¢ 5 o o o

Aflreraft Call Sign
Type Aircraft
Ruuway Assignment
Pzarking Area
Denotes Aircraft is VFR
Direction of Flight

Samples

|

N\

FIGURE 7.12.

s\ s

?FC :.03_99 \(\)\‘f

r
|

G—>E INE =
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l. Aircraft Ideatification
2, Revision Number (FDEP only)

3.

4611 A2349

[
S
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Type A/C and suffix indicating special equipment
» Computer identification number, if required

. Secondary radar beacon code assignment

. Coordination Fix

Handoff Point
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| SMITH

FIGURE 7.13.
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HOU TFR ARRIVAL FLIGHT STRIP
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Data as received from the TRACON.

1-13R indicates the instrument approach procedure being flown. "+2"

{s used to determine local traffic count and is used to indicate a

low approach, touch and go or a stop and go. Cs 682 {s the A/C type and
{dentification. '"260" indicates the heading and '"20" i{ndicates the
altitude the aircraft should fly in the event of missed approach.

NOTE: A cheek (/) after "I1-13R" shall be made on IFR arrival strips to
denote when a couat is to be recorded orn the approach data worksheet;

that is whenever visibility is less than 3 miles or the ceiling is at
or below 1600.

Samplas

T4\ Ka agHd

//#”/ 2 <
,L,/ Fed ?%f/7'

FIGURE 7.14. HOU IFR HANDWRITTEN ARRIVAL FLIGHT STRIPS
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535 KA 360 4

8/35 indicates A/C direction from Hobby and the landing runway. KA 360
Is the A/C type and 1D, "R" indicates radar contact and Stage II.

- —

—— .

SAMPLES

W /4 s 99¢ Do tus

Note; This flight represents a special
VFR flight southeast-bound at
or below 1500. :

FIGURE 7.15. HOU VFR ARRIVAL FLIGHT STRIPS
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'_ Y 640

RD represents Randolf Departure
H indicates helicopter
680 is the helicopter ident

//ff@}?

BA represents Broadway Arrival
H indicates helicopter
550 is helicopter ident

o [k (2 %

This strip represents four helicopter
flights: two EMSCO departures, one .
Broadway arrival-and one EMSCO arrival

FIGURE 7.16. HOU HELICOPTER FLIGHT STRIPS
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A MTE- 2/0

An Air Taxi Overflight at 1500 ft

PLOl T

A General Aviation Overflight at 400 ft

S L 5 foo’

A General Aviation Overflight at 1500 ft

A Helicopter Overflight at 600 ft

FIGURE 7.17. HOU VFR OVERFLIGHT FLIGHT STRIPS
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: 3 8 9 10 (11 | 12

3 6 13 [1

H 4 | 15
7 16 |17 | 18

DEPARTURE STRIP MARKING DURING GATE HOLDS

0 " 73
137 T] 5
16 17 18

1 = 5A. As specified in HOU 7110.3I. (Shown in Figure 1.3)

10.
1.
12.
13.

14.

1s.

16.
17.

18.

Time pilot advises ready to start engine.

Expected engine start time.

.A check mark (y/ ) when clearance delivered.

Blank.

Time request release from TRACON or time pilot calls ready for
takeoff (optional).

Time roleaéed by TRACON (optional).
Actual dépa:tuze time (optional, except during Gate Hold).
Blank.

Blank.

FIGURE 7.19. GATE HOLD MARKINGS




7.2 FLIGHT DATA USAGE

Flight data is acquired and maintained at Hobby TRACAB by
means of printed flight strips, handwritten flight strips, note-
pads and ARTS data blocks. The process of transferring the flight
data is a function of the operation (i.e., IFR arrival vs VEFR
arrival). Figures 7-2 and 7-3 trace the movement of flight strips
for arrivals and departures through the TRACAB. The following
described the maintenance and flow of flight data by operation.

a. HOU IFR Departures

Approximately 30 minutes before planned departure time a
flight progress strip is printed on the FDEP. FD/CD removes the
strip and places it in a flight strip holder. A bucket containing
several of the plastic strip holders is kept to the right of the
FDEP keyboard (Figure 7.10). The strip is then placed on .the
flight strip tray at the FD/CD position. Most controllers place.
the strips on the left side, adding new strips to the top of the
column and overflowing into the right side of the tray; however,
this is not standard. Some FD/CD controllers may alphabetize the
flight strips and others place the flight strips. indiscriminately
in the tray. When the pilot calls for clearance FD/CD takes the
strip out of the tray, places it in front of him and notes any
changes such as changed beacon code assignment, changed proposed
departure time, or changes in filed routing. If a pilot calls
for clearance and a flight strip has not been generated by the
computer (as discussed in Section 3.2) FD/CD takes a blank strip
(stored at the base of the flight strip tray), handwrites the
flight data information, and places the strip in a plastic holder.
The departure strip (either computer generated or handwritten) 1is
s1id down the bumper in its holder to GC. FD/CD instructs the
pilot to change frequencies and control is transferred to GC. GC
picks the flight strip up from the bumper and places it level in
the flight strip tray at his position. The most recently acquired
flight strip is added to the top. When the pilot contacts GC, he
cocks the strip and writes departure runway in the middle of the
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strip. As the aircraft is taxiing GC carries the flight progress
strip in its holder to the tray at LC position, arranging it in
departure order with the other flight strips; the most recent
strip is placed on top. Pilot is instructed to change frequencies.
When the pilot contacts LC the strip is cocked to the right. LC
clears the pilot for takeoff and pulls the strip half way out of
the holder. Once the aircraft has cleared the runway, LC pulls
the strip out of its holder and places it in the bin at his posi-
tion until it is collected by ED/CD at hour end. The plastic
holder is dropped in a nearby bucket. When the aircraft is roll-
ing LC forwards IFR departure information to the TRACON, by inter-
phone.

b. HOU VFR Departures

During free moments FD/CD often prepares flight strips for
VFR and special VFR departures. When the ceiling is less than
1000 feet and visibility is between 1 and 3 nautical miles (less
than VFR conditions) ATC may approve a special VFR flight. He
places a blank strip in a holder and draws all the symbols on it
that are not dependent upon aircraft specific information. He
keeps these strips either on the console at the base of his
flight strip tray or on the right side of the tray above the
computer generated strips. When the pilot calls for clearance
FD/CD fills out a strip with call sign, aircraft type, parking
area and direction of flight as shown in Figure 7-5. The strip
is slid down the bumper to GC and proceeds through the TRACAB in
the same manner as an IFR departure discussed above.

c. HOU IFR Arrivals

Flight progress strips are generated by the FDEP. FD/CD
rips the strip off the printer and handcarries it over to Hobby
Coordinator without a plastic holder. If no flight strip has
been generated by the computer (as discussed in Section 3.2) HC
handwrites an IFR arrival strip in the format displayed in Figure
7.14, Controllers indicated that HC does not necessarily arrange
these flight strips in any specific order. When HC spots the call
sign for the aircraft on his radar display he handcarries the
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flight strip to LC. HC does not communicate with the pilot. HC's
responsibilities are most often absorbed by Hobby Radar. LC
sequences the strips in arrival order. The flight strips are

laid on the console to the left of the flight strip tray. (The
aircraft have already been sequenced by the TRACON). Under busy
conditions LC may have a different column of strips for each run-
way. The columns are separated by a plastic holder with runway
numbers and arrows drawn on it in order to indicate which column
of flight strips will be assigned to which runway. LC does not
have a keyboard in order to accept handoffs. They are essentially
forced by Hobby Final; the ARTS data block appears on his radar
scope. The pilot contacts LC and LC provides the landing clearance.
Once the flight has cleared the runway LC instructs the pilot to
call GC and control is transferred. LC places the strip in the
bin at his position with other flight strips to be collected by
FD/CD at hour end. GC has been watching the ARTS display and has
noted on his mounted clipboard the call sign of the arriving air-
craft. Some Ground Controllers place a check next to the aircraft
identity when the pilot makes initial contact. Once the flight
has been cleared to the terminal ramp area, the flight identity

is crossed off.

d. HOU VFR Arrivals

Hobby Radar begins preparation of a flight progress strip in
the format displayed in Figure 7.15 when the pilot contacts him.
Seventy to eighty percent of VFR arrivals do not have ARTS tags;
are 'pop ups'". HR writes down the aircraft's call sign and the
direction of the aircraft from the airport. When the target is
picked up on the ARTS display he adds an "R" to the strip. He then
assigns the pilot a runway and writes it down on the strip. When
the aircraft is within 8 miles of the airport HR brings the strip
(without a holder) to LC. HR sequences the strip in between the
other strips which are arranged according to arrival time. If LC
has more than one column of strips (different columns reflect
different landing runways as discussed above). HR places the
strip in the appropriate column. The strip is not aligned with



the other strips in the column. It is placed half way in. Until
the strip is aligned, HR maintains control of the aircraft. HR -
points the aircraft out to LC on the radar scope. Upon recogni-
tion of the target, LC circles the "R" on the flight strip. HR
ensures sequencing of the VFR arrival between the IFR aircrafts
which have already been sequenced. He instructs the pilot to
change to LC frequency and slides the flight strip in line with
the other arrival flight strips at LC position, transferring
control of the aircraft from HC to LC. From this point the air-
craft and its flight data are handled in the same manner as IFR
arrivals discussed above.

e. HOU Helicopter

Helicopters generally contact Local Control when approaching
or departing Hobby TRACAB. If Local Control is too busy the
helicopter is advised to contact Hobby Radar. Helicopters pro-
ceed along designated routes (Figure 7.18). A book describing
the routes is kept at LC position for general reference. Upon
radio contact with the pilot for both arrivals and departures
either LC or HR prepare a handwritten flight strip as shown in
Figure 7-9. The following information is included:

o An "H" indicating that it is a helicopter flight

o Helicopter ident

o An initial which represents the route designation

o A "D" or and "A" indicating either departure or arrival.

Some controllers keep track of several helicopters on one
flight strip. The flight strip is placed in the bay with other
flight strips until it is collected by FD/CD at hour end. Hobby
TRACAB handles 10-15 helicopters per hour during much of the day.

f. HOU Overflights

There are seldom any IFR overflights at Hobby TRACAB. There
are however, many VFR overflights. Because the flights are not
tallied into the daily operational count, procedures for handling



the VFR overlights vary from controller to controller. They are
generally just handled by HR or LC. Some controllers keep track
of the VFR overflights by making sketchy notes on flight strips
or notepads. Other controllers formally write out flight strips
as shown in Figure 7-12,

g. Gate Hold Procedures

The TRACAB Supervisor initiates gate holds when the cause of
delay is internal to Hobby operations. He notifies IAH and the
Center via interphone. Notification that gate hold is in effect
is included in the ATIS. FC/CD must complete boxes 10,11,12, and

16 of the flight strip (Figure 7-19) with the following informa-
tion:

o time pilot calls for clearance

o expected engine start time (FD/CD advises pilot)

o a check (V) indicating clearance has been delivered
o actual departure time.

All flight strips other than VFR overflights are tallied by
FD/CD every hour. Operations from midnight to 6 am are not broken
out by hour. The clipboard with the tally sheet is kept on the
reference desk in the middle of the room until day end when it is
logged by the supervisor (Figures 7-20 through 7-22). Flight
strips are stored for 15 days for record keeping purposes. FD/CD
reports ident and arrival or departure time of all military air-
craft to FSS.

7.3 HOBBY FLIGHT STRIPS

The flight strips generated by the FDEPs at HOU represent
prefiled IFR flight plans. As at IAH, the pilot provides the
flight data to the 9020 nas Stage A computer system at the
Enroute Center prior to flight. The typewritten information is
standard for all facilities (Figures 7-1land 7-13). As at IAH
little handwritten information is added to the printed strips.



FIGURE 7.20. SORTED -HOURLY FLIGHT STRIPS



FIGURE 7.21. TALLIED IIOURLY FLIGHT STRIPS
IN BIN AT FD/CD

727



FIGURE 7-22. HOBBY HOURLY TRAFFIC COUNT
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Virtually no handwritten markings are made on HOU IFR
arrival strips. Occasionally a controller will mark a check (V)
on the strip when the pilot makes initial contact. Flight strips
for arriving aircraft are manually prepared for VER traffic and
IFR traffic for which no strip has been generated. Formats and
samples are shown in Figures 7-14 and 7-15.

Changes in printed departure strips such as changed beacon
code, changed altitude or changes in filed routing are noted by
‘FD/CD. FD/CD also checks box 12 when clearance has been issued.
GC writes the departure runway assignment on the strips. Flight
strips for departing aircraft are manually prepared for VFR
traffic (Figure 7-12) and IFR traffic for which no strips have been
generated. Approximately 46 percent of the first strips are hand-
written. ’

Overflights are indicated by a "V'" with the altitude inside
the "V". An arrow placed next to the "V" indicates climbing or
descending (Figure 7-17).

All flight strips are kept for 15 days for record keeping
purposes.

A sample day's flight strips (from 1/20/81) are analyzed in
Table 7-1. It is important to note that VFR overflights are not
tallied into traffic level totals.

Table 7-2 presents a summary of controller information
requirements for flight data.
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TABLE 7-1. ANALYSIS OF HOU FLIGHT STRIPS FROM 1/20/81

IFR Arrivals

Air Carrier 83

Air Taxi 26
General Aviation 221
Military 1
Subtotal 331

Helicopter Arrivals 13
Other VFR Arrivals 85

Subtotal (Arrivals) 429

IFR Departures

Air Carrier 80

Air Taxi 23
General Aviation 205
Military 1
Subtotal 309

Helicopter Departures 21
Other VFR Depa}tures 7l

Subtotal(Departures)401

VFR Overflights

[\
N

|

co
(93]
(3]

Total

30
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8. HOBBY WEATHER

The Houston Hobby TRACAB receives weather information from
the Houston Flight Service Station (FSS); Intercontinental,
Galveston, and David Wayne Hooks airports; pilots aloft; and its
own on site weather sensors. The information is transmitted to
Hobby by FDEP, teleprinter, interphone, closed circuit TV, con-
sole equipment, pieces of paper which are passed around, white
plexiglass status board, and word of mouth. The communication
system is shown in Figure 8-1 and the location of the weather
equipment is shown in Figure 8-2.

A CONRAC closed circuit TV is used to transmit up to date
weather from the Flight Service Station/Weather Service located
in the Hobby Administration Building. There are five channels
(Figure 8-3) which display the following information:

o weather sequence for HOU, IAH and occasionally DWH -
0 GLS Weather Radar

o the 24 hour prognosis

o PIREPS

o ASR 8 Radar

The weather sequence includes ATIS code, weather sequence time,
sky condition, visibility, temperature, wind and altimeter.
While the CONRAC is out of service FD/CD writes the HOU weather
sequence on the white plexiglass board to the right of the tele-
printer. '

The model 43 teleprinter is Hobby's primary weather
transmitting/receiving equipment. Disseminated SIGMETS, Surface
Aviation (SA) Weather Réports, Special Surface (SP) Aviation
Weather Reports and Aviation Terminal Forecasts (FT) are received
via the teleprinter. '
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HOUSTON
ESS

PILOTS
ALOFT

CWSU  IMAAAMAAAAAADH

IAH Galveston HOOKS

- t€leprinter .
———— closed circuit TV (CONRAC)
——s——e— interphone

—t——t——— air/around radio
MWW FDEP

- FIGURE 8-1. HOU WEATHER COMMUNICATION SYSTEM
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FIGURE 8-3. CONRAC CHANNEL SELECTOR AT HOBRY
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The CWSU relays all SIGMETS for the Center area to the FSS
via the FDEP. These messages are printed simultaneously on the
FDEP at Hobby TRACAB. The FSS determines which SIGMETS shall
affect the Houston Metropolitan area, and sends that data to the
Hobby TRACAB via the teleprinter. The Hobby Supervisor is re-
quired to acknowledge receipt of the SIGMET's received via the
teleprinter by entering his facility's identifier on the tele-
printer. In an attempt to increase the timeliness of the message
and because the Supervisor doesn't always agree with FSS's
analysis of which SIGMET's are significant, the SIGMETS on the
HOU FDEP are continuously monitored. Occasionally SIGMETS are
received from the Center via interphone. Relevant disseminated
SIGMETS are written on a piece of paper by FD/CD and passed to
HR, LC, and GC. The data is read to pilots over the air/ground
radio.

Surface Aviation Weather Reports which include ceiling,
visibility, temperature, dew point, time, wind direction and
speed, sky conditibn, atmospheric pressure and humidity are re-
ceived for IAH, DWH, and HOU on an hourly basis. Special Surface
Aviation Weather Reports, updates of the SA reports are issued
as changing conditions necessitate. The information from the SA
and SP reports is essential to all controllers. It is relayed
through the TRACAB orally by FD/CD as reports come in. Controllers
wishing to check details of the reports may read them off the
teleprinter. These reports are used as a basis for ATIS updates
and for checking altimeter accuracy.

Aviation Terminal Forecasts (FT) are made by the Weather
Service Forecasting Office (WSFO), relayed to the FSS and trans-
mitted by the teleprinter from FSS to Hobby TRACAB. The FT is a
24 hour forecast for the area which is within 5 miles of the
tower. It is sent to Hobby TRACAB twice a day. Coﬁtrollers check
the FT for general information as they come on duty. The Super-
visor may use the FT for operation planning, staffing, and schedul-
ing navigation and runway closures.
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Pilot Reports (PIREPS) are requested by the controller for
information, such as, cloud top, turbulence, bird activity, brak-
ing action or wind shear. The Local Controller has basic respon-
sibility for obtaining the report. Other positions may be
utilized as directed by the Team Supervisor. The PIREP is either
verbally relayed to the Supervisor or handed to him on a piece of
paper. The Supervisor logs the PIREP indicating aircraft identi-
fication, aircraft position at time of report, aircraft type and
any other pertinent data. The PIREP is forwarded to FD/CD for
delivery to FSS via interphone. If relevant, LC may request the
aircraft to relay the information to the TRACON.

Console instruments provided controllers with HOU wind
direction and speed, HOU altimeter setting, and Runway Visual
Range (RVR) for HOU runway 4. These instruments are discussed in
detail in Section 9.4: Critical TRACAB Display Items.

LC is responsible for determining tower visibility. A map
and list of reference points with their distance from the tower
is kept in the LC position binder at the reference table. ILC
relays the visibility to FD/CD who in turn notifies the FSS. The
Supervisor also has an interest in tower visibility for determining
IFR/VFR conditions.

Controllers at Hobby TRACAB mentioned that they would 1like
to have on line weather information for EFD, because Hobby's
airspace jurisdiction changes when EFD goes IFR. The controllers
also stated that it would be helpful to have weather information
for all airports within 100 mile radius of Hobby. This informa-
tion would allow controllers to advise pilots to land at alternate
airports when conditions necessitate.
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9. HOU STATUS

This section includes a discussion of the status of equip-
ment importanf for Hobby operations. The primary means of relay-
ing status are NOTAMS; status boards; word of mouth: equipment
alarms; and paper either posted or passed around.

The NOTAMs received by Hobby are generally concerned with
NAVAID or airport facility outages. NAVAID NOTAMs are issued by
the facility monitoring the NAVAID. Houston FSS monitors the
Hobby VORTAC. City operation or airport management reports air-
port facility outages to the TRACAB, and the TRACAB Supervisor
in turn calls Houston FSS to issue the NOTAM. NOTAMs are
received in the TRACAB by interphone, telephone, and/or mail.
Relevant NOTAMs are posted on the white plexiglass board by the
Supervisor and included in the ATIS btroadcast by FD/CD. No 1log
is made of the NOTAM. The facility which issues the NOTAM is
responsible for cancelling it.

A white plexiglass board, used for posting weather, status
notices, and IAH's active runways, is located to the right of the
teleprinter in the TRACAB (Figure 9-1). Messages are written on
it with a black grease pencil.

In order to facilitate discussion, the controller require-
ments for status information have been divided into four categor-
ies. Within each category, the means for relaying status is
discussed; whether it is NOTAMs, the status board, word of mouth,

pieces of paper or equipment alarms. The categories are as
follows:

o Visual Aids
0 Terminal Area Radio NAVAIDS
o Landing Aids

o TRACAB Critical Display Items.
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FIGURE 9-1. STATUS BOARD AT HOBBY
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If a status notice is of interest to a pilot it may be
included in the ATIS message.

9.1 VISUAL AIDS

The visual aids and their associated runways are displayed
in Table 9-1. Lights are turned on at pilot request or as regu-
lated in the Air Traffic Control manual. The Supervisor is re-
sponsible for ensuring that they are on as required. Each runway
has an independent lighting system. The control panels for the
taxiway lights, HIRLS, MIRLS, and REILS are located at and
operated by GC (Figure 9-2). All taxiway lights are single in-
tensity (on/off) except for "O" and "P" which are three step
intensity. The HIRLS are five step and the MIRLs are three step
intensities. The SSALS and MALS are located at and operated by LC
(Figures 9-3 and 9-4). This allows immediate response by LC to a
pilot request for dimming or flashing of lights. The MALS have
three step intensity. A combination of switches is required for
changing intensities. The SSALS is five step intensity. The
SFLs associated with both approach lighting systems are also
operated by LC. It is simply an on/off control. The VASIs are
not controlled by the controllers. Airway Facility Services is
responsible for them. They are kept on continuously. The airport
beacon, a green and white light, is used at sunset, sunrise and in
IFR conditions. It is.controlled by FD/CD. It may be turned on or
off (Figure 9-5).

Controller requirements for airport lighting status are pre-
sented in Table 9-2. None of the lighting systems have visual
or audio indicators or alarms to indicate a failure or outage.
The SSALS has a buzzer which sounds when it has been on for five
minutes but it does not indicate an outage. Controllers com-
mented that it is difficult to determine if the on/off switches at
the GC position are depressed and consequently if they are on.
Visual aid outages must be determined by controller observation,
pilot reports, and Airways Facility staff. They must be reported
to FSS as a NOTAM and are noted on the status board. FD/CD
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TABLE 9-1. HOBBY

Visual Aid

Taxiway Lights

Simplified Short Approach
Lighting System with Runway
Alignment Indicator Lights
(SSALS) and Sequenced Flashing
Lights (SFL)

Medium Approach Lighting
System (MALS) with Sequenced
Flashing Lights (SFL)

Intensity Runway Lights
(HIRLS)

Medium Intensity Runway
Lights (MIRLS)

Visual Approach Slope
Indicators (VASI)

Runway End Identifier
Lights (REILS)

Airport Beacon

9-4

ATRPORT LIGHTING

Runway/Taxiway -

all taxiways

Runway 4

Runway 22

Runways 4,22,13R,31L
Runways 13L,31R,17,35
Runways 13R,31L,17,35,22
Runways 13R, 31L

South End of Property



FIGURE 9-2. RUNWAY AND TAXIWAY LIGHTINC CONTROL PANEL
LOCATED AT GC POSITION
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FIGURE 9-3. HOBBY ALS CONTROL PANEL AT LC
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FIGURE 9-5. BEACON LIGHT CONTROL SWITCHES AT FD/CD
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TABLE 9-2. HOBBY CONTROLLER REQUIREMENTS FOR

ATRPORT LIGHTING STATUS

Visual Aid

Taxiway Lights

Simplified Short Approach Lighting
System with Runway Alignment Indicator
Lights (SSALS) and Sequenced Flashing
Lights (SFL)

Medium Approach Lighting System (MALS)
with Sequenced Flashing Lights (SFL)

High Intensity Runway Lights (HIRLS)

Medium Intensity Runway Lights (MIRLS)

Visual Approach Slope Indicators (VASI)

Runway End Identifier Lights (REILS)

Airport Beacon

99

Controllers
Requiring
Status

6CLe

LC

LC

GC,LC

GC,LC

LC

LC

GC, LC



includes notice of visual aid outages in the ATIS broadcast

9.2 TERMINAL AREA RADIO NAVAIDS

Hobby TRACAB does not actually work with aircraft in the
vicinity of off-site radio NAVAIDs. It is important, however, for
FD/CD to know of all NAVAID outages so that substitutions may be
made in routings when issuing clearances if necessary. The TRA-
CAB Supervisor is notified either by IAH TRACON or HOUSTON FSS
via interphone. He posts the NAVAID outages on the white board.
The status of the Hobby (HUB). Vortax is of interest to LC, GC, HC
and HR. It is used by aircraft on a VOR/DME approach to landing,
and as a reporting position for VFR traffic. Hobby VORTAC is
monitored by Houston FSS, who advises the TRACAB Supervisor via
interphone when it is out of service.

9.3 LANDING AIDS

Table 9-3 presents the approach equipment on Hobby's runways.
Runways 4 and 13R are equipped with ILS. The localizer for runway
22 is used for a back course approach. VOR/DME approaches are
available for 4, 22 and 31L. Aircraft may also make an NDB
approach to runway 4 and a VOR approach to runway 13R. The ILS
for both 4 and 13R are monitored in the TRACAB by the Supervisor.
The monitor panels, located between GC and FD/CD and at FD/CD
position, provide visual and audio alarms when the ILS is out of
service (Figures 9-6 and 9-7). The Supervisor checks them each
shift and asks LC to confirm with aircraft that all components are
operational. The Supervisor logs the outage and reports it to
FSS via interphone, who then issues a NOTAM which is generally
teletyped to all stations on their system. It is important for
LC to know the status of all landing aids and for HR to have access
to the status of HUB VOR. '
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TABLE 9-3.

HOBBY APPROACH EQUIPMENT

Runway Landing Aids

4 ILS - GS

- LOC

- MM

- LOM
4 TUTTE NDB
4 HUB/VOR DME
13R ILS - GC

- LOC

- MM

- PARK OM
13R HUB VOR
22 BACKCOURSE - LOC
22 HUB VOR/DME
31L HUB VOR/DME
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FIGURE 9-6. RUNWAY 13R ILS MONITOR AT FD/CD
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FIGURE 9-7., ILS MONITOR AND CONTROIL PANEL
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9.4 TRACAB CRITICAL DISPLAY ITEMS

The location and users of the critical display items in the
TRACAB are shown in Table 9-4 and Figure 9-8.

All the controllers in the TRACAB rely on the digital
clocks at LC, HC, GC and FD/CD positigns for time information.
The ARTS clock is not very easy to read in TRACAB lighting con-
ditions. The Supervisor uses the FAA communications panel at LC
position every shift to perform a time check by tuning in a con-
tinuously broadcast time sequence and adjusts the digital clocks
as necessary. Time is issued to pilots upon request and used by
controllers for logging duty time.

Analog altimeters located at LC, HR and GC positions provide
barometric readings for Hobby airport. The settings on the ARTS
displays represent IAH's barometric pressure and are not used by
controllers at Hobby. The Supervisor compares the facility
altimeter settings with the setting issued by HOU FSS via tele-
printer at 7:00 am. If an instrument exceeds * 0.02 from the
setting issued by HOU FSS, it is removed from service and main-
tenance personnel notified.

The Hobby Airport is equipped with an RVR on runway 4. The
transmissometers are located southeast of the runway next to the
glide path building (Figure 9-9). Two indicators are displayed
in the TRACAB (Figure 9-10). One is located at LC and the other
is at GC. The RVR is calibrated from 1000 to 6100 in 100 feet
increments. The maximum which can be displayed is 6100. Values
higher than 6100 are not differentiated. Also displayed on the
unit are three rows of buttons. The first row indicates whether
the RVR is rising, falling or staying constant. The next row
identifies the light intensity setting. The last row tells time
of day: night, day, dawn, or dusk. In each of the three TOWS,
the one appropriate button is lighted. Controllers prefer not to
use the alarms which signal that the RVR has fallen below a
certain level because the noise is annoying. When the RVR is
below 6000 it is routinely issued to uall aircraft.
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DIGITAL CLOCK
ANALOG ALTIMETER
O WIND SPEED AND DIRECTION
LigHTs < RVR

HOBBY LOCAL
RADAR CONTROL

HOBBY CAB OO
COORDINATOR COORDINATOR
GROUND
CONTROL
Q
TRACAB [:7
SUPERVISOR ILS
o, 13R

FLIGHT DATA/
CLEARANCE DELIVERY

WEATHER

STATUS SRER

BOARD

[:] IhS

FIGURE 9-8. LAYOUT OF CRITICAL DISPLAY ITEMS IN TRACAB
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FIGURE 9-9. LOCATION OF RVR FIELD UNITS
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FIGURE 9-10. RVR DISPLAY AT LC
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The Hobby TRACAB is also equipped with a Runway Visual
Value (RVV) which determines runway visibility in miles. The
indicator is located below and behind GC position. The lower
console doors must be removed to gain access to this indicator.
The RVV is connected to the same field equipment as the RVR,
except that it by-passes the computer. In the event that the
RVR computer is inoperative, the RVV is used.

There is one ATIS unit in the TRACAB, located at the FD/CD
position. The same ATIS is issued to both arrivals and departures.
FD/CD records the ATIS once an hour and more frequently as chang-
ing conditions necessitate. ATIS messages include: ATIS code
(a letter from A to Z), time, weather, sky condition, visibility,
temperature, wind, altimeter, approach in use, departure runways,
NOTAMs and instructions to acknowledge ATIS code to FD/CD. FD/CD
informs IAH of the appropriate ATIS code via teleprinter. Con- ,
trollers in the TRACAB may learn the ATIS by asking, or by looking
at either the teleprinter or the status board.

Wind speed and direction indicators are located at LC, HR,
and GC positions (Figure 9-11). Under the following circumstances
wind information may be issued to pilots: if pilot does not have
ATIS, if conditions have changed since current ATIS was recorded,
if facility is operating contrary to wind because wind is low, at
pilot request, or if wind is gusting.

An equipment check must be completed by the Supervisor dur-

ing various watches. A copy of the checklist is shown in Figure
9= 1%

Table 9-5 presents a summary of controller information re-
quirements for status, control and weather.



FIGURE 9-11. WTND INSTRUMENTS AND ALTIMETER
AT GROUND CONTROL
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ORBER DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION HOU 7210.193
AIR TRAFFIC CONTROL TOWER (HOBBY) '

HOUSTON, TEXAS

. 12/22/80
SUBJ:  WATCH DUTIES AND CHECKLIST .OF FACILITY EQUIPMENT
L L L) ] L]

1. PURPOSE. This or&et assigns respoﬁsibiiities for watch duties and
completing routine checks of facility equipment. ' '

2. DISTRIBUTION. This order is distributed to Air Traffic Operations Branch,
Alrspace and Procedures Branch and Houston TRACAB personnel.

3.  CANCELLATION. Order'HOU TRACAB 7210.19A, dated _12/09/77, is cancelled.

4. RESPONSIBILITY. The team supervisor shall ensure that the duties add
checks listed below are accomplished, .

S. REQUIRED DUTIES AND CHECKS.

- a. Each shife:
(1) Obtain time chec_k. .
(2) Obtain weather and foreeas- 'b.r':le'fin’g. -
(3) Check ILS monitor.
%) Chec!;_ Ai.S/S?L.
b. Day shife:
(1)_ vheck emergency phone at 0700 LCL.
(2) ‘ompare facility altimeter settirzs with the setting issued by
HOU FSS in the 0700 LCL weather sequence. Note: If an instrument exceeds
* 0.02 from the setting issued by HOU FSS, remote the instriument from service
and notify maintenance personnel.:
- (3) Mge recorder tapes at 0700 LcL.
€. Evening shift?

. (1) Change recorder tapes at 1900 LCL.

* (2) Check recorders. Record results in ink on FAA Form 6670-1,

Mult{-Channel Recorder Check Record.

* d. Monday day shift: Check al? ‘local VHF and URF backup transmitters.

€, Monday evening shife:

(1) Check all local VHF and. UHF Abacbkp ‘receivers,
(¢3) check'battery-powefed transceivers sm each frequency..

(3) Obtain radio check on 121.5 MHz and 243.0 MHz.
6. DOCUMENTATION REQUIRED.

4. After all required checks are completed, make a.notation on FAA

Form 7230-4, Daily Record of Facility Operati~n. (Examples are "Watch
checklist completed” or "WCLC".) o

b. Enter all malfunctions on FAA Form 7230~
FIGURE 9-12. WATCH DUTIES AND CHECKLIST OF FACILITY EQUIPMENT
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A.1 TERMINAL INFORMATION DISPLAY SYSTEM (TIDS) DESCRIPTION

A.1l.1 Introduction

The terminal Information Display System (TIDS) will collect,
process, store, control, monitor, distribute, and display flight
data and other non-radar data for an entire terminal area, includ-
ing the Terminal Radar Approach Control (TRACON) facility and its
associated towers. TIDS will present this data to tower and
TRACON controllers on new flight data displays, TRACON displays,
consolidated cab displays and control panels. TIDS will also
transfer data, control and monitor information within a tower, be-
tween towers (regardless of distance between them), between
tower(s) and the TRACON, and between a terminal and its host Air
Route Traffic Control Center (ARTCC). The TIDS design is applica-
ble to terminal areas with all levels of traffic and to collocated,
remote and satellite towers.

TIDS is composed of two subsystems: the Fiight Data Display
(FDD) and the Consolidated Cab Display (CCD). The FDD provides
automated handling of flight data and CCD provides weather and air-
port equipment status information as well as control of airport
lighting. _A detailed discussion of FDD and CCD is presented in
sections A.2 and A.3 respectively.

A.1.2 System Objectives

TIDS is designed to increase the availability and accessibil-
. 1ty of flight data, weather, and status information to the operat-
ing positions in the tower and TRACON. It is intended to replace
the FDEP and flight strips, and to consolidate information now pre-
sented on an increasing number of gauges and control panels being
used in the tower. .

A primary objective of TIDS/FDD is to increase the availabil-
ity and currency of flight data for use by tower and TRACON con-
trollers. Currently only IFR flight strips arc printed by the FDEP
which is plagued with low speed and queuing problems. The ARTS



system only presents abbreviated flight data on near term flights.
With TIDS, information on both IFR and VFR flights is available

at all display positions as soon as it is entered into the TIDS
Central Processing Subsystem (CPS) and this information is shared
with ARTS through an interface.

A second objective of TIDS is to provide greater support for
the increasing demand for VFR services. Currently, several con-
trollers may request the same information from a VER pilot in the
course of handling his flight. TIDS provides this information to
all controllers once the information is entered into the TCPS
eliminating the need for repeated interrogation of the pilot and
providing prior information for planning purposes.

A third objective of TIDS is to reduce workload caused by
coordination between controllers. Flight strips require manual
distribution between controllers and verbal coordination is often
routinely required to exchange flight and control status between
the tower and TRACON positions. With TIDS, a single controller
message transfers flight data and control status between positions
so receiving.controllers will have immediate access to this infor-
mation from their displays as they require it.

The objective of TIDS/CCD is to eliminate the increasing num-
ber of separate indicators and processors required to display
meteorological information, equipment status, and lighting control
information at the operating positions. TIDS provides new consol-
idated displays supplying meteorological information, equipment
status, and lighting status and control on a real time basis.
Significant changes in information are brought to the controller's
attention through the use of viéual and aural alarms.

A.1.3 TIDS Features

TIDS/FDD tabular displays for flight data are located at the
operating positions providing control status and selected flight
data to the controller continuously. Full flight plan information
on individual flights is available on request. The Quick Action



Switches and Keyboard provide simple methods for the controller

to perform amendment and transfer functions.

New control panels are provided by TIDS/CCD to consolidate the
various control and status panels presently associated with runway
lighting. These control panels operate and indicate the status of
the approach lighting system (ALS), sequence flasher lights (SFL),
runway-edge and center-line lights, and touchdown-zone lights.
Capability for on-off control and intensity selection of lighting
systems of up to three runways is provided.

Consolidated supplementary and status information is provided
by TIDS/CCD in the tower and TRACON. Critical and Supplementary
Displays (CD and SD) are provided at ground and local control po-
sitions, FD/CD is provided with a Supplementary display only. Each
radar position in the TRACON is provided with a TRACON display.
The information that can be presented on these displays includes:
time (GMT), barometric pressure, wind speed and direction, runway
visual range (RVR), low level windshear advisory service values
(LLWSAS), automated terminal information service code (ATIS), run-
way in use, vortex advisory service (VAS) interarrival separation
distance, equipment status (ALS, SFL, ILS etc.), ALS intensity
level, weather summary, daily log, and other information defined
in adaptation. Inputs to the displays from remote sensors allow
the display of dynamic, real-time data.

Notification of alarm conditions is provided by the CD, SD,
and TD of TIDS/CCD. Adaptable parameters establish the normal
ranges for data received from the remote sensors. When such data
falls outside the established rénge, an alarm which requires
acknowledgement is activated at the appropriate control position.

A centralized data base containing all flight and operational
data is maintained by the TCPS portion of TIDS. This provides a
centralized recording and distribution capability for all TIDS
equipped facilities within the terminal area. The TCPS also inter-
faces with the local ARTS and host ARTCC computers providing a
dynamic intecrchange of pertinent datu. Figure A-1 illustrates the
interchange of data between the three computer systems. This cen-
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tralization also allows automated compilation of traffic counts

and other operational summaries.

Flight data for VFR and local IFR flights may be entered into
the TCPS allowing its display at any operating position by TIDS/
FDD. The transfer of flight plan information on these flights
will occur with transfer of control, reducing the need for the
verbal exchange of data between controllers or between the pilot
and controller. Other positions which will not control the flight,
but desire information for planning may request a full readout of
the flight plan.

When control of a flight is transferred, a single message
entered by the controller will transfer flight information. This
provides the receiving position with sufficient flight and status
information to eliminate the need for routine verbal coordination.
For those positions which already make. an ARTS automated handoff, .
the transfer of data will be linked to this action. These posi-
tions which do not enter handoff messages (e.g., tower positions)
are provided transfer functions by TIDS. The need to physically
transfer flight strips from position to position is eliminated.

The TIDS interface with ARTS will provide ARTS with greater
access to flight data. Modifications to ARTS will allow the tem-
porary replacement of track data displayed on the PVD in data
blocks and tabular lists with flight data. This allows the radar
controller greater access to flight data without removing atten-
tion from the PVD. The ARTS software at Houston has been modified
to provide these capabilities already, so this aspect of TIDS is
not discussed in this paper. :

Controller positions may be combined and decombined to com-
pensate for changes in traffic level by a single supervisory mes-
sage entered into TIDS. TIDS will automatically display all re-
quired data at the resulting position(s).

TIDS is suitable for terminal areas of all levels of traffic.
The samc hardware and software elements are applicable to all in-
stallations. The number of displays and the capacity of the system
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is adjusted to traffic level and adaptation software allows appli-
cation differences among facilities. The system also allows expan-
sion to increase capacity and/or to include smaller satellite
towers within the terminal area.

TIDS is designed to provide fail-soft failure mode operations.
Failure of the CPS, or communications with it, will not affect in-
formation already on the displays. Failure at individual display
units will not affect other display units. Failure of a peripheral
processor (e.g., a display proceésor) will allow TIDS to operate
at a degraded level. Redundant equipment is-used where possible
to reduce chance of failure.

A.Z FLIGHT DATA DISPLAY SYSTEM (FDD)

An important major step in the evolution of the flight data
system being considered by the FAA is the replacement of the paper
flight strip with an electronic flight information display. The
Flight Data Display (FDD) is designed to provide this capability
in the terminal areas. FDD is the flight data portion of TIDS and
is designed to accept, store, process, distribute, and display
flight data and limited weather and status information for the en-
tire terminal area. All operating positions will be provided a
FDD display in the flight data handling scenarios described in
this paper.

The characteristics of FDD will introduce some changes in the
handling of flight data at the various operating positions. To
better understand these changes and the ability of FDD to provide
adequate support to the controllers, this study related the FDD
concept to current operations at the IAH Tower, IAH TRACON, and
HOU TRACAB. To this end:

1. The current flight data operations for these facilities
were surveyed through observations of controllers at work
and through interviews.

2. The most recent FDD design documents were reviewed. A
summary of the FDD design is provided in Section A.2.1.



3. The FDD display formats were applied to the various
Tower and TRACON positions and the support FDD would
provide to different operations was analyzed. The de-
tails of each position's display are discussed in Section
A.Z.2. Terminal operations using FDD are discussed in
Sectjion A.2.3.

A.2.1 FDD Design Summary

The central element of the system is the TIDS Central Proces-
sing Subsystem (CPS). The CPS will maintain a data base of flight
and other non-radar data (e.g., NOTAMS, airport status, and
weather) and distribute portions to the TRACON and controllers of
client towers as required by the operational situation. An inter-
face with the local ARTS and host NAS computers allows the free
exchange of pertinent data so updates and amendments from all
sources are rapidly integrated and presented to the controller as
needed (Figure A-2).

The CPS interfaces with a display subsystem installed in the
TRACON and at each client tower within the terminal area. The
display subsystem assigns the individual Display/Data Entry Units
to the appropriate controller positions (e.g., GC, FD/CD) formats
the display presentations for those positions, and processes con-
troller inputs. In the event of failure of the CPS, the display
processor will continue to display the most current information
available to the controllers at the time of failure.

The FDD Display/Data Entry Units located at each controller
position consist of the followinhg components:

1. CRT display
2. Quick Action Data Entry Units
3. Keyboard

The units are shown in Section A.4 in consoles, but they may also
be mounted in desktops, or trunion mounts, allowing considerable
installation flexibility at thc operational positions. Fligurc A-3
depicts the Display/Data Entry Units.
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(1) FDD. DISPLAY |
(2) FDD QUICK ACTION DATA ENTRY UNIT
(3) _FDD KEYBOARD

FIGURE A-3. DISPLAY/DATA ENTRY UNIT
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A generalized FDD display format is illustrated by Figure

A-4. It consists of the following areas:
1. List area - displays flight data entries

2. Readout area - displays flight plans, weather, and equip-
ment status data on request

3. Preview area - displays controller keyboard inputs for
" inspection before processing

4. Computer Response area - displays computer response to
controller messages and general system information (e.g.,
GI messages)

5. Status area - displays active runways, NOTAMS, and other
status information data

6. Weather area - displays local altimeter setting and
weather

7. Time area - displays time in hours, minutes, and seconds

8. Quick Action Function Area (QAF) - displays labels which
describe functions associated with adjacent push buttons

The Status, Weather and time areas are redundant with CCD and
functions and therefore may only be used as indicated where in
satellite towers which are not provided the CCD portion of TIDS.

The 1list area format is tailored to the operational position
~while the remaining areas are the same for all positions. A de-
tailed description of the formats for each position is presented
in Section A.2.2. '

The Quick Action Data Entry Unit is designed to provide a
simple, quick method to perform common data control functions.
The unit consists of pressure sensitive buttons along the left
and bottom margins of the display. Selection of a flight entry
requires a button selection first along the left and then the
bottom margin to identify the row and column.  position of the de-
sired entry. Selcction of a function reuuires a push of the button
adjacent to the function label (see Figure A-5). Thus, all func-
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tions except the "switch" and "resequence" functions require three
pushes or less to perform. Individual functions have been assigned
to the various switches in an arrangement designed to minimize
searching, hand movement, and therefore the possibility of error.
Function assignments within a facility (e.g., tower cab) are such
that no one button is assigned different functions at different
positions. Thus, a given button will either select the same func-
tion at all positions or select a function at one position only
and remain inactive at all others. This is intended to reduce the
chance of inadvertent function selection as controllers rotate
among positions. Also, when positions are combined, no function
will be assigned on the combined display to a better location in a
different location than it is on the individual displays.

Functions are grouped so that all functions involving move-
ment of entries (transfers between positions or shifts on the dis-
play) are along the bottom row, amendment functions are adjacent .
to the List area, and the functions affecting Readout, Preview,
and Computer Response areas are adjacent to the respective areas.
The transfer functions are assigned so that in most situations the
button used to identify the column location of the flight entry !
will actuate the transfer with a second push. Simplification of
display operation is achieved further through the use of implied
entry functions at the local and ground control displays. The
hand-off functions on these displays affects the transfer of the
flight entry at the top of 1list of entries by selecting only the
function switch; depression of the switch to identify the row and
column of the entry is not required.

The keyboard is used for entry of lengthy messages such as
flight plans or amendments to them. The keyboard and its use is
based on the ARTS keyboard. The general message entry sequence is:

1) ACID; 2) Function Key; 3) Data; 4) Enter

The keyboard is illustrated in Figure A-6. Keyboard inputs
are displayed in the Preview area as they are made. Keyboard
cursor controls are used to designate [or modification data in the

Preview area. They move the Preview area cursor to any displayed
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character(s) and so facilitate correction or deletion of those
character(s) by subsequent keyboard actions.

A.2.2 FDD Display Format by Position

A.2.2.1 FDD Presentation for FD/CD - This proposes installation
of FDD units at the following positions: FD/CD, GC, LC-1 and LC-2
at IAH tower; Departure East, Departure West, Arrival East, Arrival
West, South/Satellite Radar, IAH Final, and Hobby Final at the IAH
TRACON; and FD/CD, GC, LC, and Hobby Radar at the Hobby TRACAB.

The following sections describe the formats to be used at these
positions.

Figures A-7 and A-8 depict the FDD formats used at the FD/CD
positions at IAH and HOU. Flight entries consisting of an ACID,
a blank for a prefix character, and a blank for spacing are ar-
ranged in five columns. The Pending columns display entries for
flights which have not yet been given their clearance. The Stand-
by columns are for flights which have been given clearance but are
not yet ready for push back. The Amendment list displays flights
which are transferred to the FD/CD position from ground or local
control for amendment. The ACIDs on the Pending and Standby lists
are prefixed with a character (e.g., an asterisk) to indicate
"cleared as filed" or a different character (e.g., an ampersand)
to indicate '"read full clearance'" when either of these situations
exist.

The following quick action functions are provided at the FD/
CD positions:

IFRX cancel IFR flight plan for specified flight

FFP convert abbreviated flight readout to full flight
plan readout and page Readout area if fiight plan
display requires more than four lines

RMV clear Readout area

CLEAR clear Preview area and return system to quiescent

state
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ERASE clear Computer Response area

SBY move selected entry to STANDBY column

TOGC transfer selected departure to CG

RESQ move selected entry to'selected position on the dis-
play

SWTCH exchange positions of selected entries

Entries are added to the Pending list automatically at a pre-
determined time before departure. There are several methods of
list organization available for controller selection. The one
most similar to current practice would 1list entries in the order
they are made available for display, adding new entries to the
bottom of the 1list. Entries are removed when transferred to CG
by row and column flight entry and "TOGC" selections or when the
flight plan is cancélled. Overflow of any list is provided for
through the use of paging. Overflow conditions are indicated by
replacing the last flight entry in the list with the label MORE.
A row and column selection (same as flight entry selection) of
MORE will replace the 1list with a second page. A RETURN 1label
will be displayed on the second page; a row and column selection
of it will return the original page of entries.

Selection of a flight entry from the list by making a row and
column selection automatically produces a readout of its flight
plan on the Readout area. The readout format is:

Line 1: ACID A/C TYPE BEACON CODE SPEED
COORDINATION FIX  COORDINATION TIME
ALTITUDE (requesfed for proposed flights, assigned
for active) ASSIGNED RUNWAY NOTES

Line 2: + PDR or PDAR + ROUTE
line N: @ REMARKS

Fields will present stored information or remain blank (as the
notes and remarks field are in the example readout) to indicate
no data. All [light plan rcadout fields except the note field
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utilize the same meaning and format used for flight strips. The
note field is used to provide controllers the capability to make
notations (currently handwritten) which are not specifically pro-
vided by FDD functions (e.g., as amendments).

The Preview, Computer Response, Status, Weather and Time area
functions are as described in Section A.2.1 for displays at all
positions.

A.2.2.2 FDD Presentation for GC - Figures A-9 and A-10 illustrate
the FDD formats for the GC positions at IAH and HOU. The display
i1s divided into two lists; a departure list on the left and an

arrival list on the right. The departure list entry format is:

ACID FLIGHT STATUS INDICATOR (IFR or VFR) A/C TYPE
ASSIGNED RUNWAY COORDINATION FIX REMARKS AND NOTE
INDICATOR (R INDICATES REMARKS PRESENT, N INDICATES NOTES
PRESENT, AND B INDICATES BOTH ARE PRESENT)

The format of the entries in the arrival 1list is:

ACID A/C TYPE ASSIGNED RUNWAY REMARKS AND NOTE
INDICATOR

The fields in both lists are in fixed positions so that when there
is no data, a blank is displayed rather than shifting fields to
take up the space.

The following Quick Action functions are provided at the GC

position:
RDOT - display flight plan in Readout area
HOLD - place hold inaicator in assigned runway field
RWY - - initiate assigned runway amendment
F,H,J - place selected intersection departﬁfe indicator in
L,N,C,D,E - runway field
IFRX - cancel IFR flight plan
XAMD - transfer entry to FD/CD for amendment
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FFP - page Readout area if flight plan display requites
more than four lines

RMV - clear Readout Area

CLEAR - clear Preview area and return display to quies-
cent state ’

ERASE - clear Computer Response area

XLCL - transfer selected departure to LC

RESQ - move selected entry to selected position on the
display

TERM - terminate selected arrival

SWTCH - exchange positions of selected entries

Entries are added to the departure list as the result of a
transfer from FD/CD. Of the several organization options avail-
able the one most similar to current practice would display en-
tries in the order received, placing new entries at the bottom
of the list. Entries are deleted from the list by transferring
the flight to LC with row and column flight entry and "XLCL" se-
lections. Overflow of the departure list is handled by paging
the list. Figure A-9 illustrates the overflow of the departure
list as indicated by the MORE label displayed in the last entry
position. A row and column selection of MORE would display the
second page of the departure.

Entries are added to the arrival list as the result of a
transfer from LC. Of the several organization options available
the most similar to current practice would display entries in the
order made available, adding new entries to the bottom of the
list. Entries are removed by terminating the flight with row and
column flight entry and "TERM" selectioﬁs. Overflow of the arriv-
al 1list is handled by paging the list.

The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.
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A.2.2.3 FDD Presentation for LC - Figures A-11 and A-12 illus-
trate the FDD format for the LC positions at TAH and HOU. As
with the GC display there is a departure list on the left and an
arrival list on the right. The departure 1list entry format is:

ACID FLIGHT STATUS INDICATOR A/C TYPE BEACON CODE
ASSIGNED RUNWAY COORDINATION FIX ASSIGNED ALTITUDE
REMARKS AND NOTE INDICATOR

The format of the entries in the arrival list is:

ACID A/C TYPE BEACON CODE ASSIGNED RUNWAY
APPROACH TYPE REMARKS AND NOTE INDICATOR

The fields in both lists are in fixed positions so that when there
is no data, a blank is displayed rather than shifting fields to
take up the space.

The Quick Action functions available to the LC position are:

RDOT - display flight plan in Readout Area

RWY - initiate an assigned runway amendment

R - enter radar handoff symbol to selected flight entry
(HOU only).

MSAP - return arrival to TRACON for resequencing

IFRX - cancel IFR flight plan
XAMD - transfer entry to FD/CD for amendment

FFP - page Readout area if' flight plan display requires
more than four lines

RMV - clear Readout area

CLEAR - clear Preview area and return display to quiescent
state

ERASE - clear Computer Response area

XTRC - transfer departure entry to TRACON

RESQ - move selected entry to selected position on the dis-

play
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XGND - transfer arrival to GC
SWTCH - exchange position of selected entries

Entries are added to the departure list as a result of a
transfer from GC. Of the several organization options available
the one most similar to current practice displays entries in the
order received, placing new entries at the bottom of the list.

Entries are deleted from the list by transferring the flight
to the TRACON with row and column flight entry and "XTRC" selec-
tions. Overflow of the departure list is handled by paging the
list.

Entries are added to the arrival 1list as the result of a
transfer from the TRACON. Of the several organization options
available the one most similar to current practice displays en-
tries in the order received from the TRACON, placing new entries
at the bottom of the list. Entries are deleted from the list by
making a row and column flight entry selection and selecting
either "XGND" to transfer the flight to GC or '"MSAP" to return a
missed approach to the TRACON. Overflow of the arrival list is
handled by paging the list.

The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.

A.2.2.4 FDD Presentation for Departure East and West - Figures
A-13 and A-14 illustrate the FDD formats for Departure East and
West. The display is divided into seven columns and they are

allocated among the departure éirports and TRACON sectors handing
off traffic to these radar positions. The space devoted to a
particular airport or sector is based on the relative amount of
traffic expected to be received from it. The beginning of each
list is delineated by an appropriate header. Departure entries
consist of the ACID prefixed by an underlined character indicating
departure gate (e.g., T-Trios, P-Prarie). Arrival entries consist
of the ACID prcfixed by a character indicating destination airport
(e.g., A-AAF, S-SGR). '
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The following Quick Action functions are available at the
departure positions:

FFP - page Readout area if flight plan display requires
more ‘'than four lines

RMV - clear the Readout area

CLEAR - clear the Preview area and return display to quies-
cent state |

ERASE - clear the Computer Response area

ARR-W - display/remove Arrival West Data flight entries
ARR-E - display/remove Arrival East Data flight entries
SOUTH - display/remove‘South Radar flight entries

DEP-W - display/remove Departure West flight entries
(Departure East only)

DEP-E - display/remove Departure East flight entries
(Departure West only)

Entries are added automatically to the appropriate departure
display upon transfer of a flight from FD/CD to GC for departures
from an FDD equipped tower. Entries for prefiled departures from
a non-FDD tower are added automatically at a predetermined time
prior to proposed departure. Flight entries from other TRACON
sectors are added when the flight becomes active in that preceding
sector. Of the several methods available for organizing entries
on the displays, the one most similar to current practice segre-
gates entries by departure airport and then arranges them by de-
parture or arrival times. Departure entries are removed automat-
ically as a result of the completion of an ARTS handoff of an IFR
flight to the ARTCC or a Terminate Beacon message for VFRs. Sat-
ellite arrival entries are removed when the ARTS track is stopped.
Overflow of the space available for flights from a given airport
or sector is handled by paging the area allotted to that airport
OT sector by making row and column sclection of the MORE indicator
displayed at the bottom of the list.
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The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.
The example readout in Figure A-14 illustrates the use of the note
field to display a reminder that the initial heading assigned to
flight N4072L is 070.

A.2.2.5 FDD Presentation for Arrival East and West - Figures A-15
and A-16 illustrate the FDD formats for the Arrival East and
Arrival West radar positions respectively. The displays are di-
vided into seven columns and space is allocated among the arrival

fixes under the responsibility of each position based on the rela-
tive number of arrivals using each fix. Each fix sublist will be
labeled by the fix designation and all arrivals over that fix are
displayed in that sublist. The flight entries consist of the
ACID, a prefix character and a blank for spacing. The prefix
character will be blank for IAH arrivals and display a coded indi-
cator for overflights and arrivals to secondary airports (e.g., V
for overflights, H for HOU arrivals, D for DWH, G for GLS etc.)

The following Quick Action functions are available at the
Arrival positions:

FFP - page Readout area if flight plan display requires
more than four lines '

RMV - clear Readout area

CLEAR - clear the Preview area and return display to
quiescent state

ERASE - clear the Computer Response area
DEP-W - display/remove Departure West flight entries
DEP-E - display/remove Departure East flight entries
SOUTH - display/remove South radar flight

ARR-W - display/remove Arrival West flight entries (Arrival
East only)

ARR-E - display/remove Arrival East flight entries (Arrival
West only)
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Entries are added to the display automatically when sent from
the ARTCC. Entries are displayed under the arrival fix in the
order of estimated time of arrival (the most imminent arrival on
top). This is the only organization option available, but it is
very similar to current practice. Entries are removed as the re-
sult of an ARTS transfer of the flight to the tower or termination
of tracking for satellite arrivals.

The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.

A.2.2.6 South/Satellite Radar - Figure A-17 illustrates the FDD
formats for the South/Satellite Radar positions. The display is

divided into seven columns with space allocated among airports,
adjoining sectors, and arrival fixes according to the amount of
traffic entering the sector from those points. Each sublist is
headed by a label to designate the origin of the traffic in that
sublist. The arrival flight entries consist of the ACID and coded
character (e.g., H for Hobby) indicating the destination airport;
departure flight entries consist of the ACID and an underlined
coded character (e.g., T for Trios) indicating the departure cor-
ridor. . '

The following Quick Action functions are available at the
South Radar position:

FFP - page readout area if flight plan display requires
more than four lines

RMV - clear readout area

CLEAR - clear the Preview Area and return display to quies-
cent state

ERASE - clear Computer Response area

DEP-W - display/remove Departure West flight entries
DEP-E - display/remove Departure East flight entries
ARR-W - display/remuve Arrival West flight entries

ARR-E - display/remove Arrival East flight entries
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Arrival entries are automatically added to the display when
sent from the ARTCC. Departure entries from EDD equipped towers
appear when the transfer from FD/CD to GC takes place; those from
non-FDD towers appear about thirty minutes prior to departure.
Entries from other sectors appear on the display when the flight
becomes active in that preceeding sector. Entries are displayed
in the order received, the only organization option available to
the position. Flight entries are removed as a result of an ARTS
handoff or termination of ARTS tracking.

The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.

A.2.2.7 FDD Presentation for IAH and HOU Final - Figures A-18 and
A-19 illustrate the FDD formats for the IAH and HOU final posi-
tions respectively. The displays are divided into seven columns -

and space is allocated among the arrival fixes receiving traffic
for each position based on the relative number of arrivals expected
from each fix. The entries consist of the ACIDs with Hobby arriv-
als prefixed by an H to indicate their destination airport. Only
entries for arrivals to IAH or HOU will appear on the respective
displays.

The following Quick Action functions are available at the
Final positions:

FFD - page Readout area if flight plan display requires
more than four lines

RMV - clear Readout area

CLEAR - clear the Preview area and return display to quies-
cent state

ERASE - clear the Computer Response area
DEP-W - display/remove Departure West flight entries
DEP-E - display/remove Departure East flight entries

SOUTH - display/remove South Radar flight entries
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ARR-W - display/remove Arrival West Flight entries
ARR-E - display/remove Arrival East flight entries

Entries are added to the display automatically when the
flights become active in the arrival sectors. Entries are dis-
played under the appropriate arrival fix in the order of estimated
time of arrival (the most imminent arrival on top). This is the
only organization option available. Entries are removed from IAH
Final when IAH LC makes an ARTS acceptance. Removal from'HOU
Final occurs when Hobby Radar transfers the entry to HOU LC. No
removal action is required by either Final controller.

The functioning of the Readout, Preview,/Computer Response,
Status, and weather areas is as described for the FD/CD position.

A.2.2.8 FDD Presentation for Hobby Radar - Figure A-20 illustrates
the FDD formats for the Hobby Radar position (located at Hobby Air-
port). The display is divided into seven columns with space allo-

cated among the VFR arrival directions and IFR arrival fixes served
by the position based on the relative amount of traffic expected

to arrive from them. Each sublist is headed by a label designating
the direction or fix the flights are arriving from. The flight en-
tries consist of ACIDs. The capability to prefix ACIDs with the
radar contact symbol has been implemented as a quick action func-
tion at HOU because current facility SOPs specify this action for
VFR arrivals when their targets have been identified on the BRITE
display.

The following Quick Action functions are available at the
Hobby Radar position:

R - prefix selected ACID with radar contact symbol

FFP - page Readout area if flight plan displa} requires
more than four lines

RMV - clear Readout area

CLEAR - clear the Preview arca and return display tu quies-

cent state
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ERASE - clear Computer Response area
XLCL - transfer flight entry to LC arrival list

Entries are added to the display in the order of estimated
time of arrival when the flights become active in the arrival
sectors. This is the only organization option available at the
position, and it is similar to current sequencing practice.
Flight entries are removed by transferring them to LC.

The functioning of the Readout, Preview, Computer Response,
Status, and Weather areas is as described for the FD/CD position.
The example readout in Figure A-20 illustrates the use of the note
area to display the missed approach heading and altitude given the
VFR arrival (CS452).

A.2.3 Typical Operations Using FDD

Current use of flight strips and coordination between con-
trollers during routine operations was studied at the Houston
facilities to determine the role played by flight data. This sec-
tion describes the support that FDD will provide during these op-
erations and contrasts this with the present system. Except where
specified, operations at the IAH and HOU towers are similar. All
descriptions refer to data as it appears on the FDD displays 1lo-
cated at the operating positions (i.e., the ARTS PVD and BRITE
display capabilities are unchanged). Current use of the Houston
ARTS system would be unchanged with the FDD implementation envi-
sioned here. Where possible, FDD actions are linked with current
ARTS actions so that increased ,information can be presented with-

out any increase or change in current controller actions.

A.2.3.1 Departures - The flight entry for a pending. IFR departure

automatically appear on the FD/CD display at reduced brightness
about thirty minutes prior to departure. The current step requir-
ing FD/CD to separate the strip, place it in a holder, and place
it in the strip bay is eliminated.
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Upon initial contact,. FD/CD makes a row and column selection
of the appropriate entry to display the flight plan. He verifies
the plan and then reads the clearance to the pilot. The readout
of the flight plan automatically brings the flight entry to full
brightness (recorded on the CPS), indicating that initial clear-
ance has been read to the pilot; eliminating the current need for
FD/CD to place a checkmark on the strip. If the call-in is for a
VFR flight, FD/CD uses the keyboard to compose and enter a VFR
flight plan. After the processing of the VFR flight plan, a row
and column selection provides a flight plan readout with a beacon
code automatically assigned; the beacon code is then read to the
pilot. Currently a VFR call-in requires FD/CD to write out a
strip, enter the data into ARTS, and enter a separate beacon code
request in order to assign the code to the pilot. The departure
corridor designator currently marked on the strip at IAH can be
entered in the coordination Fix field (and to the flight entry
where appropriate) automatically by FDD based on the routing or
during flight plan entry by the controller.

With FDD, FD/CD can transfer the entry to his Standby 1ist if
he anticipates a lengthy delay in a taxi request (e.g., gatehold
in effect) by row and column flight entry and "SBY" selections or
transfer the entry to GC by row and column flight entry and "TOGC"
selections. The transfer to GC will: 1) display the flight entry
at half brightness on the GC departure list, and 2) display the
entry at half brightness on the appropriate TRACON departure FDD
display to alert the controller to the pending departure. Cur-
rently, FD/CD manually moves the strip to'the GC bay after commun-
ication-change instructions are issued, the departure controller is
alerted to the departure by its addition to his PVD departure 1list.

Upon pilot call-in, GC makes a row and column flight entry
selection (and "RDOT'" if more complete flight data is required)
bringing it to full brightness, indicating that it is active, and
gives taxi instructions. Runways are assigned automatically based
on runways in use, so GC necd only make amendments [or exceptions

or intersection departures. When the aircraft reaches takeoff
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position the flight is transferred to LC by selecting "XLCL".
Currently, at IAH, GC makes no marks on the strip and does not
handle it until moving it to the LC position. However, at HOU,
GC cocks the strip on initial contact to indicate active status
and marks the runway assignment on the strip. After the taxi, GC
places the strip at LC. With FDD, GC: 1) has an indication of
active and pending operations, 2) is no longer required to move
the strip around, and 3) no longer has to sequence strips at LC
in the order of departure.

Transfer of the flight by GC to LC displays the entry at half
brightness on the LC departure list (an indication of pending
status). LC makes a row and column selection of the flight entry
(and "RDOT" if more complete flight data is desired) upon pilot
contact, bringing the entry to full brightness (analogus to cock-
ing the strip) to give an indication that contact has been made
and’ that the aircraft is in place. When take-off clearance and
final instructions are given the flight is transferred (analogous
to removing the strip) to the TRACON by selecting "XTRC". At IAH,
LC's only strip handling other than scanning, is to drop it down a
tube to the appropriate departure radar position after takeoff.
HOU LC cocks the strips on initial contact and places strips in a
bid for counting after takeoff.

Transfer of the flight to the TRACON by LC brings the flight
entry to full brightness on the appropriate departure radar display
in the TRACON, causes a Departure Message to be generated and sent
to the ARTCC for the departing flight and initials ARTS tracking.
Satellite departure entries appear at half brightness prior to
their departure at all positions which will handle them and go to
full brightness when ARTS tracking is started. The current require-
ment for AD to rip statellite departure strips, mark. them with the
departure corridor designator, and pass them to the departure con-
trollers is eliminated.

As the departure radar controllers issue instructions, they
may enter amendments and any special handling notations via the
FDD keyboard. Any amendments entered into ARTS will also be in-
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corporated by FDD. Entries for east bound departures from West
satellites (or vice versa) go to the full brightness on the re-
ceiving departure controller's display when the ARTS handoffs are
completed. The current need to print and distribute dual strips
is eliminated. At the approach control boundary, an ARTS/NAS
handoff completion (IFRs)or a Terminate Beacon message (VFRs)
automatically removes the flight entry and enters a radar handoff
or radar service termination notation respectively into the data
base.

A.2.3.2 Arrivals - Prior to the arrival of an IFR flight, the
ARTCC sends FDD the flight plan causing an entry to be displayed
automatically at half brightness on the appropriate fix sublist at
all arrival sectors that will handle the flight. Arrivals to air-
ports other than IAH will be prefixed with a coded character to
indicate their destination. Allocation to the Arrival East or
Arrival West position is performed automatically by FDD. Current-
ly arrival radar controllers depend on flight data displayed on the
ARTS PVD data block and tabular lists for information on arrivals.

Upon receipt of the handoff of a flight from the ARTCC, the
flight entry on the FDD display will automatically go to full
brightness at the receiving sector, indicating that the flight is
active. At initial contact the controller makes a row and column
selection of the flight entry, displaying the flight plan readout
for scanning and verification. Entry of a flight plan is made
manually following initial contact with the pilot for VFR flights..
An ARTS handoff of the flight to an adjacent sector or final.posi-
tion displays the flight entry on the FDD display at full bright-
ness at the accepting position. As with current practice at IAH,
LC enters a message into ARTS to accept the arrival.” This action
causes the flight entry to appear on his FEDD display. At HOU, the
arrival entries appear on the Hobby Radar FDD display at full
brightness when the Hobby Final controller (at IAH) accepts the
handoffs from the arrival controllers. There is no automated
handoff between Hobby Final and Hobby Radar either currently or
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with FDD. Satellite arrival entries disappear when the ARTS track
is dropped. Since all of the TRACON FDD actions are linked to ARTS
actions currently performed, there is little change from the cur-
rent operational practice as far as controller workload is con-
cerned.

Currently Hobby Radar writes up strips for VER arrivals to
HOU and sequences them with IFR strips in the strip bay at the HOU
LC position. With FDD, Hobby Radar uses a keyboard to enter VER
flight plans causing them to appear on the Hobby Radar FDD dis-
play. Selection of the flight entry and the "R" function after
flight plan entry prefixes the selected VER entry with the radar
identification symbol to indicate radar identification of the tar-
get on the BRITE display has taken place. Hobby Radar then makes
row and column flight entry and "XLCL'" selections to transfer en-
tries at half brightness to LC in sequence. All entries at Hobby
LC appear as a result of transfers from Hobby Radar only.

LC makes a row and column selection of the flight entry upon
initial contact, bringing it to full brightness (indicating the
flight is under active control by LC), scans the entry if not al-
ready done, and requests a flight plan readout if more information
is desired. Additionally at Hobby, LC makes a radar symbol selec-
tion after VFR flight entry selection to change the radar contact
symbol to a radar handoff symbol upon identifying the flight on
the BRITE display. After issuing clearance to land and instruc-
tions to contact GC, LC transfers (indicating completion of hand-
ling) the entry to GC by selecting "XGND" where it appears at half
brightness. Missed approaches:at IAH and HOU (currently requiring
verbal coordination with approach control) are returned to TRACON
final controllers by selecting '"MSAP". At present, IAH LC notes
arrival ACIDs on a scratchpad based on information from the BRITE
display and coordination with the TRACON. Some :controllers use
check marks and lines through the ACID to indicate active status
and completion of handling respectively. HOU LC uses IFR and VFR
flight strips sequenced by Hobby Radar and marks VFR strips to in-
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dicate a radar handoff from Hobby Radar. After issuing landing
clearance, the strip is placed in a bin to be counted later.

Upon receipt of a request for taxi instructions, GC makes a
row and column selection of the flight entry, bringing it to full
brightness (indicating active control by GC), and issues taxi
Clearance. After monitoring the plane to the gate the "TERM"
function is selected, removing the flight entry from the display
(indicating completion of handling) and clearing all flight data
from the system. Currently, GC at IAH and HOU gets the ACIDs for
flights under his control from the BRITE display and copies them
on his scratch pad. Checkmarks are used to indicate active status
and the ACID is crossed out when the taxi has been completed.

A.2.3.3 Overflights -_The entry for an overflight automatically

appears on the appropriate arrival radar display at half brightness
and prefixed by the letter "V" when sent by the ARTCC. The read-
out resulting from a row and column selection of the flight entry
is used to determine its route and altitude. VFR overflights re-
quire the entry of a flight plan using the keyboard in order to
display a flight entry. Upon handoff from the ARTCC, the IFR entry
automatically comes up to full brightness when radar tracking by
ARTS commences. VFR flight entries appear at full brightness
immediately after entry into the system. Other positions can ac-
cess data on an overflight for coordination with other traffic by
displaying the appropriate Arrival Data list with a "ARR-W'" or
"ARR-E" selection and making a row and column selection of the
flight entry or by entering a Elight Plan Request via keyboard.

LC can use the keyboard entered Flight Plan Request to display
flight data on the Readout area when an overflight enters tower
airspace or requires coordination. Brightening of the flight en-
try on the receiver's display and removal from the sender's display
is linked to the ARTS handoffs currently performed. When the
flight departs the terminal airspace the entry is removed automat-
ically as the result of an ARTS handoff or ARTS Terminate Beacon

message.
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Current handling of IFR overflights at Houston begins with °
the printing of one flight strip, which is removed from the FDEP
by AD, marked with a "V" and an arrow indicating direction of
flight, and handed to the appropriate radar controller. VFR over-
flights require enfry of a flight plan into the ARTS system by the
radar controller. Handoffs to other radar positions require the
passing of a flight strip. Coordination with LC is done verbally
only. When the overflight exits terminal airspace it is either
handed off or radar service is terminated.

Tables A-1 and A-2 summarize current flight data actions and
notations and compares them to FDD capabilities.

A.2.3.4 FDD Position Support - In addition to supporting the flow

of information during operations (e.g., arrivals and departures),
FDD supports the controller in performing the actions required at
each operating position, during operations. This section examines
the support given the individual controller in performing the
tasks at an operating position.

A major FDD function for all positions is the initiation of
the transfer of flight data to the next position. In the TRACON
the transfer of flight data is linked to the status of ARTS juris-
diction and is performed in response to handoff messages currently
entered into ARTS. In the Tower Cab, transfers are initiated and
carried out by the controller.

The keypress sequence and assignment of functions to the quick
action switches are designed tq minimize hand movement and error.
For example, the transfer of an entry from FD/CD to GC (see Figure
A-7) requires a row and column selection of the flight entry and
then depression of the "TOGC" switch. Entries are listed in order
by time of expected arrival or departure, so the order on the dis-
play should correlate closely with operational order. Thus, the
most imminent departures are automatically placed in the first
column of the Pending list. Selecting of an entry in this column
requires selections to indicate the row and then the column posi-

tion of the entry. The button designating the first column also

A-46



TABLE A-1.

Current Flight

Position Data Action

IAH Remove strip from
Flight FDEP, discard
Data/ right half of

Clearance
" Delivery

strip after
copying any vital
data, and place
it in a holder

Enter VFR or
local IFR flight
plan using FDEP
and enter beacon
code request so
code can be
assigned

Read clearance
to pilot upon
call-in and note
any changes on
the strip

Mark strip with
with departure
designator based
on departure
route

Place check on
strip to indicate
that clearance

has been delivered

Move strip over
to GC position

FDD Action

Equivalent

No

Yes

Yes

Yes

Yes

Yes
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SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS

Ramarks

Full flight data
made available for
display automatically

Flight plan entry is
accomplished using
the keyboard, beacon
code is provided
_automatically with
readout of newly
entered flight plan

Selection of flight
entry produces a
readout of the
flight plan, several
amendment functions
are available

Departure designator
entered in coordina-
tion fix field during
flight plan entry, as
an amendment, or

automatically by FDD

The flight entry
selection which pro-
duces the flight plan
readout also changes
the flight entry from
half to full bright-
ness B

Transfer action
removes flight entry
from the display and
transfers it to GC



TABLE A-1. SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS

(CONT.)
Current Flight FDD Action
Position Data Action Equivalent Remarks
IAH Move departure Yes The XLCL function
Ground strip to LC transfers the flight
Control position after entry to LC and
aircraft has removes it from GC
taxied into. display
position
Copy ACID's for No Arrival flight
arrival flights entries appear on
from BRITE to GC display auto-
scratchpad matically when
transferred from
LC
Place checkmark Yes Selection of the
next to ACID on flight entry brings
scratechpad after it from half to full
arrival contacts brightness
GC
Cross out ACID Yes The terminate quick
when A/C arrives action removes the
at the terminal flight entry from
gate the display and
the date base
Mark strip with Yes Note field of
departure heading Flight Plan
if other than Readout can be
usual one used to display
this information
IAH Drop departure Yes Selection of the
Local strip down the "XTRC" function
Control tube to the bring radar

appropriate
departure radar
position

Copy ACID's of No
arrivals from
BRITE display
to scratchpad
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position®™s flight
entry to full
brightness and
removes the entry
from LC display

Flight entries for
arrivals are dis-
played automatically
when transferred from
the TRACON



TABLE A-1.

(CONT.)

Current Flight

FDD Action

SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS

Position Data Action Equivalent Remarks
Place checkmark Yes Selection of the
next to ACID on flight entry brings
seratchpad upon it from nalf to full
initial contact brightness
Cross out ACID Yes The XGND function
after landing is removes the entry
completed from the LC display
Remove over=- No Flight entries pre-
flight strips fixed with a "v" and
from FDEP, access to full flight
separate right data provided auto-
half, transcribe matically at radar
. any lost data, positions, the con-
mark the strip troller has the
with a "V" and a option of adding
directional arrow, directional arrows
and distribute to the note field
TRACON Remove satellite No Departure flight
Arrival departure strips entries are routed
Departure from the FDEP, automatically to the
Data separate right proper positions and
half, transcribe displayed in lists by
any lost data, departure airport
mark strip with with each flight
departure corridor entry prefixed by
code, generate a the departure
second strip if corridor code., Full
required, mark flight plan data is
duplicate strip available upon
with an "X", and flight entry
distribute strips selection
to the appropriate
positions
TRACON Remove strip from No Flight entry appears
Departure holder and place on departure display
Radar on console at half brightness
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to TRACON transfer
occurs, all auto-
matically



TABLE A-1.

(CONT.)

SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS

Current Flight FDD Action
Position Data Action Equivalent Remarlks
Check strip for Yes Flight entries are
character desig- prefixed by departure
nating departure character
corridor
Remove strip from No Flight entry is auto-
console and place matically removed
in bin for count- when hand-off to off
ing to ARTCC is completed
TRACON Strips are currently ~—-- FDD displays at
Arrival used only during positions provide
Radar ARTS failure constant access to
and flight data
Final
Radar
HOU Remove printed No Flight entries are
Flight strips from FDEP displayed at FD/CD
Data/ place in holders, automatically prior
Clearance and move to to departure. Arrival
Delivery operating position flights appear on
Hobby Radar FDD
display
Handwrite a strip Yes FDD provides
for VFR and IFR functions for IFR
call-ins and VFR flight plan
entry
Place a check Yes Initial selection
mark on strip of the flight entry
to indicate to produce a flight
that clearance plan readout also
has been delivered changes flight entry
from half to full
brightness
Write pilot call Yes Enter times in note
time, engine start field of flight plan
time, release time, readout as required
etc. on strip when hold is in effect
gate hold is in
effect
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TABLE A-1. SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS
(CONT.)
Current Flight FDD Action
Position Data Action Equivalent Remarks
Move strip to GC Yes Transfer function
position (TOGC) moves flight
entry to GC display
HOU Place departure No Flight entries appear
Ground strip in tray on display at half
Control brightness automatic-
ally when transferred
from FD/CD
Cock strip on Yes Initial selection
contact with of the flight entry
piloct and mark brings it to full
strip with brightness. Initial
assigned runway runway assignment
: performed automatic-
ally by FDD, run- ’
way assignment
amendment is a Quick
Action Function,
Move departure Yes The XLCL transfer
strip to LC : function moves the
position when flight entry to the
taxi is complete LC display
Copy arrival No Arrival flight
ACID's from BRITE entries are displayed
to scratchpad automatically when
transferred from LC
Make a checkmark Yes Selection of the
next to ACID after flight entry upon
contact with pilot initial contact
' brings it from half
to full brightness
Cross off ACID Yes Selection of the
after taxi to terminate function
terminal is will remove the
completed flight entry from
the display
HOU Cock departure Yes Selection of the
Local strip upon contact flight entry brings
Control with the pilot it from half to full
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TABLE A-1.

(CONT.)

SUMMARY OF CURRENT AND FDD FLIGHT DATA ACTIONS

Current Flight FDD Action
Position Data Action Equivalent Remarks
Remove strip when Yes The XTXC funection
takeoff has occured removes the flight
entry from the LC
display
Forward information Yes Flight entries for
on departure to the departures are dis-
TRACON played at TRACON
positions as soon as
the transfer from
FD/CD to GC takes
place, verbal coor-
dination may be
necessary for unusual
¢ircumstances only
Observe flight Yes Flight entries are
strips to determine transferred to LC
arrival sequence and, therefore, dis-
played, in landing
sequence
Make radar handoff Yes A Quick Action
notation on strip function selection
(circle the R) after of the symbol
identifying VFR displays it in the
arrivals on the BRITE selected flight entry
Remove strip after Yes XGND function
A/C clears runway removes the flight
entry from LC display
Write up a VFR Yes VFR flight plan entry
arrival strip upon function allows
contact with pilot” flight plan entry
Hobby Mark strip to Yes Selection of the
Radar indicate that radar radar symbol Quick
identification of Action function pre-
the VFR has taken fixes the flight
place entry with the appro-
priate symbol
Place arrival Yes This position uses

strips at LC
position in

sequence of

arrival
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TABLE A-2.

SUMMARY OF CURRENT AND FDD NOTATIONS

Table A.2
Summary of Current and FDD Notations
Current FDD ;
Position Notation Equivalent Remarks
IAH Flighty Write departure Yes Added automatically
Data corridor designator to coordination fix
Clearance on departure strip field by FDD for
Delivery stored flight plahs
or by controller
during flight plan
entry.
Overwrite changes Yes Keyboard and Quick
in flight data on Action amendment
strip functions
Handwrite flight Yes IFR and VFR flight
strip for VFR and Plan entry
local IFR call-ins functions provided
on keyboard ¥
IAH Ground Copy arrival ACIDs No Flight entries for
Control from BRITE display arrivals are pro-
to note pad vided automatically
when transferred
from LC
Make a check next Yes The brightening
to ACID upon upon initial flight
contact and cross entry selection and
out ACID upon flight entry
completion of removal by the
taxi : terminate function
Provide equival-
ent status indica-
tors
IAH Local Copy arrival ACIDs  No Arrival flight
Control from BRITE display entries are

to scratchpad
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Equivalent

SUMMARY OF CURRENT AND FDD NOTATIONS (CONT.)

Remarks

TARTF A-2.,
Current FDD
Position Notation
Place check next Yes

to ACID upon
initial contact
and cross it out
after landing

and transfer to GC

Brightening of
flight entry upon
initial selection
and removal of
flight entry after
transfer to GC
provide equivalent
status.indicators

TRACON Mark overflight No ACIDs of over-
Arrival/ strips with a "v" flights are pre-
Departure and an arrow in- fixed with a "vn»
Data dicating direction automatically with
of flight the controller
option to enter
directional arrows
to the note field
Mark satellite No Satellite departure
departures with flight entries are
departure prefixed with a
designator departure
designator auto-
matically by FDD
based on the field
routing
Mark duplicate No Traffic counting
satellite departure function is auto-
strip with an "x" mated, eliminating
to prevent counting the need for this
for traffic notation
TRACON No routine notations
Departure are made
Radar :
TRACON No notations are
Arrival made
and
Final
Radar
HOU Overwrite printed Yes Quick Actlion and
Flight data on departure keyboard functions
Data/ strips with amended provide amendment

Clearance

data

Write departure Yes
strip for VFR

and IFR call-ins
B A-54
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IFR and VFR flight
plan entry
functions provide
on keyboard



engine start
times, release
times, etc. when
gateholds are in
effect
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TABLE A-2Z. SUMMARY OF CURRENT AND FDD NOTATIONS (CONT.)
Current FDD
Position Notation Equivalent Remarks
Make check on Yes Transfer of flight
strip after by FD/CD from pend-
clearance has ing list to standby
been delivered or GC indicates
- delivery of
clearance
Mark expected Yes Note field can be
engine start times, used to display
release times, etc. these times
when gateholds are
in effect
TRACON No routine notations
Departure are made
Radar
TRACON No notations
Arrival are made
and Final
Radar
HOU Overwrite printed Yes Quick action and
Flight data on departure keyboard functions
Data/ strips with amended provide amendment
Clearance data._ capability
Delivery -
Write departure - Yes IFR and VFR flight
strip for VFR and plan entry
v IFR call-ins functions provided
on keyboard
Make check on Yes Transfer of flight
strip after entry by FD/CD from
clearance has pPending list to
been delivered standby or GC
indicates delivery
of clearance
Mark expected Yes Note field can be

used to display
these times



TABLE A-2.
Current
Position Notation

Copy arrival
ACIDs from
BRITE display
to scratchpad

Make checkmark
next to arrival
ACID and draw

line through it

to indicate active

FDD
Equivalent

SUMMARY OF CURRENT AND FDD NOTATIONS (CONT.)

Remarks

No

Yes

status and completion

of handling

Arrival flight
entries are dis-
played at GC auto-
matically when
transferred by LC

Brightening of the
the flight entry
upon initial
selection and its
removal after
flight termination
provide status in-
dicators

HOU Mark radar Yes A Quick Action
Local handoff symbol function can be
Control on VFR arrival implemented
strip after to add the symbol
pointout from to the LC flight
Hobby Radar entry
Write a strip Yes VFR flight plan
up for helicopter entry function pro-
flights vided on keyboard
Hobby Write up a strip Yes A VFR flight plan
Radar for VFR arrivals function is pro-
to Hobby vided on keyboard
Mark VFR strip Yes A Quick Action
with radar contact function can be
symbol after implemented to
identifying target prefix the flight
on BRITE display entry with the
radar contact
symbol
HOU Mark departure Yes Runway 1s assigned
Ground strip with automatically by
Control runway assign- FDD with a Quick

ment
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serves the "TOGC" function so the controller need not move his
finger from the button designating the desired column to select
the "TOGC" function. Transfer functions at GC and LC have implied
ACID entry capability which permits transfer of the flight entry
.at the top of the list by selecting the transfer function. only
(e.g., XTRC, XLCL). The ordering in effect at IAH and HOU would
tend to place the most imminent transfer at the top of the 1list

so most transfers at these positions could be performed ‘simply by
selection of the transfer function which is located under the
affected 1list (e.g., "XTRC" is under the LC departure list). For
transfer of those few entries out of order on the display, the
button used to designate the 1list would initiate the transfer
function with a second push as at the CD position, (i.e., all four
buttons under the arrival or departure lists serve as column des-
ignators for that list). All functions involving the transfer of
entries between positions or on the display are grouped along the
bottom row of buttons.

FDD supplies both flight data and control status for all po-
sitions. As detailed earlier, entries are displayed as they be-
come pertinent to the position. Full flight data including spe-
cial handling notations is displayed by requesting a flight plan
readout for the desired ent}y. In the tower cab, the initial
readout request brings the flight entry to full brightness so that
if the readout request is performed during initial contact the
brightening can be used as an indicator that the flight is active,
that initial contact has been made, that instructions to taxi in
place and hold have been given, etc. To provide a planning preview
that would not change brightness, the keyboard entered Flight Plan
Request can be programmed not to alter flight entry brightness.

In the TRACON, the readout request does not alter flight entry
brightness, the brightening is performed automatically when ARTS
assumes control of a flight. Thus, FDD provides full flight plan
information when needed by the controller (e.g., during initial
contact) and a positive indication that initial control action
has been taken (e.g., initiating ARTS tracking, issuing taxi in-

structions, etc.). In addition, the final control action is
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linked with the flight entry transfer to the next position (e.g.,
"XTRC" action upon LC issuing takeoff clearance) so the removal of
an entry from the display becomes an indication that handling is
completed.

FDD also provides a simplified means to make critical amend-
ments to flight plans through the Quick Action functions grouped
adjacent to the flight entry list area. These functions are as-
signed to amendments that are critical because of their high fre-
quency or time critical nature. This allows the display to be
tailored to fit controller needs at each position. Further, the
amendment functions are grouped together in an area adjacent to
the target of their actions (flight entries) forming a spatial
association which could reduce search time for a particular func-
tion.

A.2.4 Discussion of Selected Aspects of FDD

Although FDD has functional equivalency to the present FDEP
system, it is not identical. FDD operations may entail procedural
changes but operational efficiency should not be affected adverse-
1y. For example, unlike the FDEP, displays must be provided at
all positions requiring flight data since the portability of flight
strips is lost. Also, the full information for all flights pro-
vided by strips is replaced by partial flight entries and one-at-
a-time flight plan readouts. However, the nature of terminal
operations, especially tower operations, is really a sequence of
individual operations (e.g., take-offs and landings in sequence)
so this can be turned to an advantage by using readout requests as
a key to control status since the need to know flight data should
correlate well with the need for control action.

While FDD does meet individual position requireﬁents well,
the assignment of positions, especially in the TRACON may require
changes from the present staffing practice (e.g., reassignment of
coordinator positions, elimination of Arrival Data). The present
Tower Cab positions can simply have a FDD unit installed with no
change in the number of positions. These units will provide flight
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data on departures and arrivals automatically, eliminating the
need to copy ACIDs from the BRITE display.

In the TRACON, however, in order to provide access to com-
plete flight data and FDD input functions at radar positions an
FDD display should be located at each radar position to allow di-
rect view of the display (Figure A-21). Currently only the de-
parture radar positions use flight strips routinely; all positions
do use strips during ARTS outages. With an FDD display at each
position, full and current flight data will be available at the
position both routinely and during ARTS outage without any inter-
ruption. The departure coordinator positions currently staffed
could assist in FDD message entry, especially if they (or separate
arrival coordinators) also assist the arrival radar positions.
They could assume many data entry messages (e.g., entry of a flight
plan for a VFR arrival) now performed by the radar controller
thereby freeing the radar controller for more surveillance tasks.
These coordinator positions may need staffing only during peak
times with radar positions assuming all FDD responsibility during
slack times.

Presently, Arrival/Departure Data removes satellite departure
and overflight strips from the FDEP (IAH departure strips go to
the departure radar positions by drop tubes) marks them with a de-
parture corridor or overflight indicator, and distributes them to
the appropriate radar position. This function is entirely auto-
mated by FDD. The clearance delivery functions performed by this
position for certain satellite airports could be transferred to the
appropriate radar and/or coordinator positions. FDD could there-

fore eliminate this position.

In the Hobby TRACAB, Hobby Radar sequences strips at LC ac-
cording to time of arrival. His main task is to work VFR arrivals
into the sequence established by the Hobby Final controller. Cur-
rently he siﬁply inserts the VFR strips into the sequence of IFR
strips already at LC. With FDD, all IFR arrivals appear on the
Hobby Radar display, as well as newly entered VFR arrivals. Us-
ing the transfer function, Hobby Radar transfers the entries to
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LC in sequence causing the IFR and VFR flights to appear at LC

in sequence. The radar identification notations for VFR arrivals
made at both positions have been incorporated as Quick Action
functions to add the appropriate symbol to the flight entry when
required.

A.2.5 Proposed Modifications

A study of curfent flight data handling at Houston and other
airports has pointed out some modifications which could add oper-
ating efficiency and enhance the flexibility needed in the FDD to
meet the operational differences of the nation's airports. It is
suggested that the following changes be made to the FDD engineer-
ing requirement to increase its usefulness.

1. Add a note field to the first line of the flight plan
readout (a minimum of eleven characters can be provided).

2. Group Quick Action functions on a functional basis and
locate functional groups to minimize hand movement and
searching.

3. Give the controller highlighting capabilities.

4. Permit automatic readout of flight plans upon flight
entry selection at LC and GC positions.

5. Combine the Remove and Erase functions with the Clear
function.

6. Add a capability to display a Radar status indicator in
certain flight plan entries.

7. Add a NOTE Quick Action key to the keyboard.

The use of the note field and the grouping of Quick Action func-
tions were discussed earlier. The following paragraphs discuss
the reasons supporting the remaining suggested modifications.

FDD has the capability to underline data on the display, but
it has not been given a use. A Quick Action Function (HLT), al-
lowing the controller to underline a flight entry on the list
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area, would provide a highlighting action which could be used as
flight strip cocking is used today. In conjunction with this, a
keyboard function should be provided to allow the underlining of
individual fields of the flight plan readout (and of the GC and
LC flight entry fields if applicable). Certain highlighting,
such as the A/C TYPE field for heavy aircraft, could be performed
automatically by the FDD. Both display and keyboard functions
should operate on a select/remove basis with the controller cap-
ability to remove FDD generated highlights.

All positions except GC and LC are provided an automatic
flight plan readout upon selection of a flight entry. While the
flight entries at the LC, and GC positions do provide more infor-
mation than entries at other positions, they are not complete.
Especially at airports where many notations are made which per-
tain to GC and/or LC, these controllers will want to view the
full readout and should not be required to perform an extra step
to obtain it. This would also free up a Quick Action location
for reassignment (e.g., to a highlight function) at these func-
tion intensive positions.

The current FDD design uses Remove, Clear, and Erase func-
tions to clear the Readout, Preview and Computer Response areas
respectively. The similarity of function and label is bound to
cause confusion which can be somewhat mitigated by placing the
function and label adjacent to the area affected (as in Figures
A-7 - A-20). However, it would be simpler to combine all three
functions into the Clear function. The Readout area is cleared
automatically after function initiation or by another readout re-
quest. The Preview area can be independently cleared by the Clear
Key on the keyboard.  The need for a controller to clear the Com-
puter Response area without affecting the Readout and Preview
areas should be very infrequent and not critical. The independent
means for clearing the Readout and Preview areas would allow a
combined clear function t« meet operational requirements without
loss of capability. This would also free up two Quick Action lo-
cations for functions with a higher probability of use.
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The Hobby Radar and Hobby LC positions are currently required
by SOPs to notate VFR arrival strips with notations indicating
radar contact. A quick action function (assigned to the same but-
ton at both positions since the intent of the action is the same)
would prefix the ACID on the Hobby Radar display and appear at
the end of the flight entry on the LC display. This allows the
radar contact indicator (or lack of it) to be visible at all times
and also flags the VFR arrivals. Use of this function would occur
when identification or radar handoffs occurs so controllers still
have an action requirement to reinforce the actual target identifi-
cation. This modification would require adding the radar handoff
symbol, a circled R, to the character set.

Automation of the display of flight data changes controller
notations from handwritten to key board entry actions. A NOTE
function key on the keyboard would allow note entry by seléction_
of the flight entry on the display, the NOTE function key, and
typing in the rest of the note. Entry of a note message without
text would clear the note field, providing controllers the option
of erasing a note that no longer applies (e.g., a taxi notatioﬂ
could be erased by GC so LC need not scan the note to see if it
applied to him). This procedure for note entry is quicker than
requiring the controller to use the flight plan amendment format
to enter notations, and combined with the free format nature of
the note text should make flight plan notations relatively con-

venient.

The Consolidated Cab Display (CCD) provided weather and stat-
us information to the controller. This makes the FDD display of
this information redundant. Therefore, the FDD Weather and Status
areas could be eliminated and one line each added to the Preview
and Computer Response Areas. This would allow the Preview Area to
display lengthy flight plans being entered in their entirety and
allow the Computer Response Area to display longer or multiple
messages. '

A1l of these modifications can be implemented in the softwarc
without great difficulty and they would add to the ease of use and
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flexibility required of a terminal flight data system. With these
modifications FDD should be able to provide all the information

in one source that now requires a combination of printed strips,
handwritten notations, and scratch pads.

A.3 CONSOLIDATED CAB DISPLAY FORMATS

This section presents information formats for use with the
Consolidated Cab Display (CCD) subsystem in the Houston Intercon-
tinental (IAH) cab and TRACON and the William P. Hobby (HOU)
TRACAB. These formats were developed from controller information
requirements determined in the operations analysis presented in
previous sections, a review of the CCD Engineering Requirement
(ER) document and controller interviews during which candidate
formats were presented and discussed. In some cases, minor devi-
ations were taken from the ER to make the system more useful to
controllers.

This section begins with an overview of the CCD equipment.
Then example formats and a detailed discussion of each 'device to
be installed in the IAH cab and TRACON and HOU TRACAB are pre-
sented. Potential problems caused by the equipment limitations
and additional considerations are discussed in the section summary.

A.3.1 Equipment Overview

The CCD system will provide five types of interface devices

for controller/supervisor use.

(1) Critical Display (CD), Figure A-22. This displaf pro-

vides information cab controllers need on an immediate

or '"at a glance" basis including time, wind, altimeter,
RVR, LLWSAS and status information for the active runway.
The unit is composed of 7 and 16 segment incandescent
indicators of various sizes to ensure readability in the
high ambient light conditions common in the cab. The
scale drawing of the CD in Figure A-22 shows each in-
candescent indicator location. In operation with no fil-
aments lighted, the panel will appear as a single black

face.
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(2)

(3)

(4)

(5)

Supplementary Display (SD), Figure A-23. This display

provides auxiliary information to the cab controllers
as well as providing a back up or second source for
critical information shown on the CD. The display will
provide available runway lighting and ILS information
on all runways and other data of interest to controllers.
The SD also provides an alternative to the CD for con-
trollers whose duties do not justify installation of a
CD. The SD is a bright Cathode Ray Tube (CRT) with 12
selectable pages of information (16 lines of 32 charac-
ters per line). The controller uses the buttons to dis-
play a desired page.

Lighting Control Panel (LCP), Figure A-24. Runway and

approach lighting systems are controlled with this pan-
el. Tower controlled field lights can be turned on and
off and intensity level selected using this unit. The
21 push buttons are rear projection, multi-legend, il-
luminated indicators which permit unique legends for
each device controlled. The bottom row of buttons are
for adjusting the light intensity settings.

TRACON Display (TD), Figure A-25. This unit will pre-
sent information currently shown in the TRACON by digi-

tal clocks, altimeters, wind instruments and RVR. The
first 4 lines are fixed to show critical weather infor-
mation. The remaining 12 are controller selectable via
page select buttons. As with the SD, the TD has 12
pages (16 lines of 32 characters per line). The infor-
mation is presented to the controller using a dot matrix
planar gas discharge panel. The characters appear green

in color.

Supervisory/Maintenance Display (SMD). This unit is
used by the supervisors in the cab, TRACON and TRACAB
for monitoring and entering information.to the CCD sys-

tem. It enables format changes on controller displays
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and provides Supervisors with status information for
their own use. The SMD can display two SD or TD pages
simultaneously.

A.3.2 C(Critical Display Design Formats (Figures A-26 and A-27)

A.3.2.1 Locations
IAH HOU
Local Control 1 (LC-1) LC
Ground Control GC

Local Control 2 (LC-2) Hobby Radar (HR)

A.3.2.2 Description of Display Capabilities

A.3.2.2.1 Format - Line 1 of the CD presents the actual time
(GMT), altimeter reading, wind (direction, speed and gusts if
more than 10 knots over the prevailing wind) and ATIS code. The
next three lines of the CD equipment status and RVR information
for up to three active runways. Since HOU is primarily a two run-
way operation, line 4 is usually blank. Similarly, IAH operates
with two primary runways and two STOLS. The latter have no auto-
matically monitored NAVAIDs or RVRs so they do not require a line
on the CD. The information format for each of these three lines
is as follows: Runway number (with left or right designator for
parallel runways), status information on tower monitored ILS
components and approach light system (ALS), RVR readings (with
characters that indicate RVR i§ increasing - n A, decreasing -
"\\ '""; or malfunctioning - "F"), and the ALS intensity setting.

Line 5 of the CD presents the overflow of status information
from the first three lines above it; a small rectangle (ZO), right
triangle QA), or isosceles triangle (A) is displayed both in
space 4 of the status information area and before the overflow in
line 5 to designate the appropriate line (in the IAH example for-
mat, the runway 8 ALS and SFL are OTS).
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Lines 6 and 7 of the CD show wind information from the §
boundary wind sensors at IAH (since HOU has no LLWSAS, these lines
are not used on that CD). For each wind, the two leading charac-
ters show the sensor location and are tinted green to discriminate
between the following five characters that show the wind direction
and speed. The last two lines of the CD present a summary of the
hourly weather report for the airports.

A.3.2.2.2 Controls- The controls for the CD are positioned on the
left side of the display. The top row includes a two-position
switch for the power and a rotating knob for the brightness con-
trols. The three rows of three switches beside the runway data
lines control the RVR alarm thresholds. These are momentary
switches that are moved left to lower the alarm threshold and

right to increase it. Above each switch are indicators that dis-
play the alarm settings in hundreds of feet. The next two switches
are for the display\of LLWSAS information. Each switch corresponds
to the associated line of LLWSAS readings. In one state a LLWSAS
reading is shown only if it is in an alarm condition. 1In the sec-
ond state, the readings for that line are displayed continuously.
The bottom two switches are used to acknowledge alarms, and to
perform a filament test of the entire panel.

A.3.2,2,3 Alarms- The CD has alarms for the RVR readings, ILS, ALS
and LLWSAS. In this design of the CD, a combination of visual and
aural alarms are used. When an ILS or ALS alarm is activated, a
buzzer sounds, accompanied by blinking of the appropriate informa-
tion. This sound continues until each controller depresses the
acknowledge button ("ACK") at his display. When the runway 8§ ALS is
set to step 5, a timer is started. After 14.5 minutes an alarm

is activated and the legend "TMR" blinks in the status area. If
level 5 1s not reselected within 30 seconds, the system automatic-
ally drops to level 4. The alarm operates in the same manner as
the other status alarms but will cease automatically (and drop from
the display) if not acknowledged within 30 seconds. When an LLWSAS

alarm condition exists, a buzzer sounds (two 1/2 second tones) and
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the boundary wind is displayed, blinking until the condition no
longer exists.

A.3.2.3 Variations from ER - Four variations from the ER speci-

fications are used above:

(1) The digits for the seconds in the time block on line 1
are smaller than specified.

(2) The VAS character in space 4 of lines 2, 3, and 4 is
eliminated.

(3) The "S" before the ALS setting on lines 2, 3, and 4 is
eliminated.

A.3.2.4 Rational for Variations from ER

(1) Reducing the size of the seconds units improves dis-
play readability as it sets time block apart from the
rest of the line and improves recognition of the min-
utes units of the time.

(2) Controllers at IAH and HOU do not presently use a VAS
character to represent aircraft separation minimums.
Eliminating this reduces clutter and thus improves
readability.

(3) The "S" is eliminated to reduce display clutter and
separate the RVR readings from the ALS setting instead
of having them run together. Controllers indicated
they would remember that the intensity setting is shown
for the ALS only, without the "S" being displayed.

A.3.2.5 Critique of Design - Several aspects of the CD design

warrant further discussion. From Figure A-27, it is clear that
HOU does not fully utilize the space on the CD. The airport has
only one RVR sensor (runway 4 touchdown), no LLWSAS, and is pri-
marily a two runway operation. Thus, it is possible, that this
satellite airport may need only on SD, if RVR alarm thresholds
could be set through some means other than the CD (such as through
the Supervisory/Maintenance Display).
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As presently designed, approach light status and intensity
information will not be displayed on the CD for inactive runways,
although the lights are normally left on and are used by pilots.
Pilots approaching from the west when runway 26 1is active often
use the runway 8 ALS for reference before turning to land on run-
way 26. Therefore, the programming must be such that a configura-
tion change does not automatically turn off lighting on inactive
runways. In the present display configuration controllers will
need to refer to the appropriate page on the SD for status of
lights on inactive runways.

The SA weather reports are edited when entered onto the dis-
plays by the Supervisors (using the SMD). This provides only in-
formation of interest to controllers, ensures that it fits into
the 54 spaces provided on the CD, and minimizes display clutter.
The message shown in Figure A-26 illustrates information important
to the controllers. It reads: TIAH hourly weather report/observa-
tions at 0552/estimated ceiling of 4500 feet/overcast/one-half
mile visibility in light rain/temp 46°/dew point 44°,

A.3.2.6 Additional Considerations - It should be possible for
weather sequences to be entered from the WSFO. This would reduce

supervisor workload and the time delays between receipt on the
weather printer and its display on the CCD. It would require the
WSFO to send weather sequences in at least two forms: an edited
version for the airports and the complete sequence for other users.

The RVR threshold switches would be easier to use if they
moved up and down instead of left and right. This way 1t would
be obvious which way to move the switch to raise or lower the
thresholds.

The ER does not specify how the wind gust information should
operate. In this design, it is only shown if gusts are 10 knots
higher than the prevailing centerfield winds. Controllers felt
that gusts are more likely to recur the more recently they occurred.
Therefore, the wind gust information should display gusts of 10
knots over prevailing wind for approximately 60 seconds from their
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occurrence. If a greater gust occurs during this period, it re-
places the previous reading. If a ‘lesser gust occurs (but still
at least 10 knots greater than the prevailing wind) it replaces
the previous reading after the 60 second period. Otherwise, the
gust information is dropped after the time period. '

A.3.3 Supplementary Display Information Formats

(Figures A-28 - A-37).

A.3.3.1 Locations

1AH HOU
LC-1 LC
LC-2 HR
FD/CD GC

GC FD/CD

A.3.3.2 Description of Display Capabilities

A.3.3.2.1 Format - The SD provides 12 selectable pages of infor-
mation with each page capable of showing 16 lines of 32 characters
each.

The first five display pages are the following:

Page 1: Backup Critical Display Data Page.

Page 2: RVR Data Page

Page 3: NAVAID Status Page

Page 4: Runway Lighting nge

Page 5: Daily Log Page

Pages 6 through 12 are adaptable to local facility needs.

Among other information, they can be programmed to display
NOTAMs, SIGMETs, field lighting instructions, approach plate data
and if necessary, continuations of the first five pages.
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The formats of the first five pages are as follows:

(1) Backup Critical Display Data Page (Figures A-28 and
A-29).

This page displays the information shown on the Critical Dis-
play. It serves as a backup for the CD and a primary course of
information for positions not assigned a CD. Line 1 is the title
line (as it is on all SD pages). Line 2 displays time, aitimeter,
wind direction and speed and ATIS code. Since all letters on the
SD are the same size, colons are used to aide discrimination be-
tween the hours, minutes and seconds of the time block and the
wind direction, speed and gust speed of the wind block. The next
three lines are for status and RVR information on up to three
different runways. 1In this design, 10 spaces are assigned for
status information (spaces 5-15 on lines 3, 4, and 5) instead of
only four as on the CD, thus no overflow line is used. Lines 6
and 7 of the IAH format displays LLWSAS information on a contin-
uous basis when the page is selected. Lines 9 and 10 of the IAH
format is for the hourly weather reports. Lines 6-11 of the HOU
format display the SA weater reports from IAH and DWH (David Wayne
Hooks) as well as its local report.

(2) RVR Data Page (Figures A-30 and A-31).

The SD RVR Data Page for IAH displays the RVR readings for
the sensors at IAH and the sensor at HOU. The runway number, RVR
readings in feet (100 foot increments) and arrows or failure indi-
cators are shown.

The SD RVR data page at HOU displays the runway 4 touchdown
RVR reading.

(3) NAVAID Status Page (Figures A-32 and A-33).

These pages display availabie ILS and VORTAC status informa-
tion at the airports. The formats feature arrows in reverse video
indicating the ILS systems that have been selected, and the status
of each monitored component (either 'on', "off", or "OTS", the
latter two in reverse video). In the IAH example shown, the runway
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8 and runway 14 ILS have been selected and the runway 14 LOC 1is
malfunctioning. The runway 8 and 32 ILSs are turned off. The
VORTAC is either in the "ON" or "OTS" status and is not a NAVAID
for a particular runway. Therefore, no runway number or arrow is
displayed beside it. The HOU example shows the runway 4 and 13R
ILSs selected and the runway 4 middle marker and runway 13R glide
slope malfunctioning.

~(4) Runway Lighting Page (Figures A-34 and A-35).

This page displays status information on the tower controlled
lighting systems. The display shows "off" or the intensity level
for the components with multiple intensity levels and '"on" or
"off" for those with a single intensity level. The display also
shows "OTS" if the ALS is malfunctioning.

In the IAH example, the runway 8 and 26 runway lighting com-
ponents are at step 4 and the runway 8 ALSSFL is OTS and the run-
way 26 MALSR is turned off. The runway 13 and 31 lights are off.
The runway 14 and 32 components are at step 3 with the runway 32
MALSR off and the runway 14 Rail simply being "on". The runway 9
and 27 edge lights are at step 3 and the VASI is on. The HOU ex-
ample shows all the variable lighting components on step 1 except
for the runway 22 MALS and the runway 17 and 36 edge lights. All
the single level components are 'on'".

(5) Daily Log Page (Figures A-36 and A-37).

These pages provide a log of equipment outages, NOTAMs and
other items of interest to a controller. If a supervisor wants
information from his daily log -on the SMD displayed on the SD, he
types an asterisk when he enters the line. Thé line will then be
displayed on the SD as it is entered on the SMD.

A.3.3.2.2 Controls - The controls for the SD are along the bottom
and on the right side of the panel. On the top right side is the
power switch, contrast and brightness controls, and a speaker for
the audiblc alarm. Below these are a test switch (to activate the
page button light filaments), a function switch (not used) and an
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acknowledge button (to acknowledge alarms). Along the bottom of
the panel are twelve buttons to select the individual pages.

A.3.3.2.3 Alarms - The SD can be programmed to utilize a combin-
ation of aural and visual alarms. In this design, it is assumed
that SD alarms occur only at positions that do not have a CD (such
as FD/CD) or the information is not available on the CD. Further-
more, the types of alarms (i.e., continuous, two 1/2 second tones
or a single 1/2 second tone) are the same as on the CD. If an
alarm is sounded on the SD and that particular page is not shown,
the appropriate page number is displayed blinking on the title
line (line 1 of cach SD page). The controller selects the page by
pushing one of buttons 1-12, identifies the item that is blinking,
and pushes the acknowledge button, if necessary.

A.3.3.3 Variations from ER - The variations from the specifica- -

tions of the ER are as follows:

(1) The presentation of the IAH and DWH SA reports on the
HOU Critical Display Weather Page.

(2) The presentation of the HOU RVR on the IAH RVR data page.
(3) The use of arrows to denote RVR increasing or decreasing.
(4) The presentation of a NAVAID status page.

(5) Omitting status information on standby ILS components
on the "NAVAID Status Page".

(6) Combining the "ALS/MALS' and "Field Lighting Pages'" into
a single "Runway Lighting Page".

(7) The presentation of a "Daily Log Page".

A.3.3.4 Rational for Variations from ER

(1) Currently, HOU controllers refer to IAH and DWH weather
reports displayed on a monitor near the rear of the
TRACAB. Displaying these on the SD provides controllers

with more convenient access to the information and elim-
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(2)

(3)

(4)

(5)

(6)

inates the need for the monitor. Since HOU has no
LLWSAS, there is room to present these without clutter-
ing the display.

Displaying the HOU RVR on the IAH RVR page is useful

to cab controllers because pilots occasionally request
this information if RVR readings at IAH are below re-
quired minimums. Currently, cab controllers contact
HOU on the interphone for this information. Displaying
it on the SD would eliminate the need for this commun-
ication.

This design uses arrows to denote RVR increasing or de-
creasing instead of the "I" and "D" called for in the
ER. These notations are consistent with the CD. Fur-
thermore, because the meanings of the arrows are more
obvious than letters, this allows for faster recogni- -
tion of RVR conditions. Additionally, this design uses
a blank space (instead of an "0") to denote a steady
RVR. The "O" make the RVRs confusing to read and a
blank space is appropriate to denote 'mnot changing".

This design has a "NAVAID Status Page" instead of an
"ILS Status Page', because the VORTAC status is also
provided. Although, it is not part of a single ILS,
its status is needed and used by the cab controllers.

Controllers stated that they do not need to know if it
is an ILS main or standby component that is active.
They simply want to know if the component is operative
Or not. Supervisors need this information, however,
thus it should be available on the SMD. Eliminating
this unnecessary information on the SD reduces recogni-
tion and processing time required of the controller.

Since HOU and IAH do not have many ALS, there is space
to provide information on the ALS and the field lights
on the same page. 'This enables controllers to access
complete runway lighting information by selecting a
single page.
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(7) The Daily Log Page provides a briefing of facility
status information that may not be available elsewhere
from the CCD system. The supervisors decide what in-
formation is relevant to controllers and should be dis-
played on this page. '

A.3.3.5 Critique of Design - It is suggested that two SD pages
be devoted to the Daily Log (pages 5 and 6). If the first page

i1s selected the number of the second page will be displayed on
the title line (upper right hand corner) to indicate the selected
page does not contain all the information. Then the controller
pushes the button for the following page. If desired, a similar
paging system could be developed for the other SD pages.

When interviewed, controllers and supervisors felt the SD
formats would be useful in providing status information. They
felt it was important, however, to minimize unnecessary status
information. For example, controllers stated that they do not
need to know whether an ILS main or standby component is operat-
ing. Instead, they need to know only if one or the other is
operating, off, or malfunctioning.

Controllers stated that the Daily Log page would be used
mainly during relief briefings as it provides a convenient sum-
mary of malfunctions and special procedures. Furthermore, the
information is of secondary importance. More critical outages
are displayed on the CD or pages 1-4 of the SD. Therefore to
avoid unnecessary controller actions, new entries to the Daily
Log page should not activate an alarm.

Should HOU not receive a CD, controllers felt it would be
satisfactory for the supervisors to program the RVR alarm thres-
hold into the SD. This is because HOU has only a single RVR
sensor, and the threshold feature is seldomly used. At an air-
port with more RVRs, different positions set different alarm
thresholds for "the same RVRs and frequently adjust them during
marginal weather conditions.
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A.3.3.5 Additional Considerations - As with the CD, a direct 1link
between the WSFO and the SD is desirable to save time and elimin-

ate the requirement for the supervision to enter the weather re-
ports.

Consider adding RVR threshold controls to the SD. This de-
sign, similar to the TD, would make the SD a more acceptable
alternative to the CD at airports that are not assigned CDs.

A.3.4 Lighting Control Panel Design

(Figures A-38 and A-39).

A.3.4.1 Locations

TAH HOU
LC-1 LC

A.3.4.2 Description of Display Capabilities

A.3.4.2.1 Format - The top row of buttons are the runway indica-
tors and designate the active runways in a given configuration.
They change automatically when there is a configuration change or
can be manually changed by a supervisor at the SMD. The tower
controlled lighting components for the runway are displayed in the
column of buttons below it and offset one column to the right. 1In
addition to displaying the component abbreviation, the following
status information is presented.

Single intensity components that are tower controlled but
not automatically monitored read either "on" or "off". Vériable
intensity components display the selected step (1-5) or read "off".
Additionally, the ALS and SFL display "OTS" if malfunctioning, and
the ALS displays "TMR" when the 14.5-minute time threshold is
reached (refer to section A.3.2.2.3).

A.3.4.2.2 Controls - The LCP controls include a power switch,
momentary push buttons to select the lighting components, off and

intensity selection buttons, and a filament test button. To
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activate a variable intensity runway lighting component, the con-
troller selects the desired intensity, then pushes the appropriate
button. Single intensity components are turned on and off simply
by pushing the desired component's button. For example, if the
IAH runway 14 MALSR was off and intensity level 3 was desired,

the controller would hit "3'" and "MALS". Then, the code under

the word MALS would change from '"off" to '3". The controller
would then push the "RAIL" button. The code under "RAIL" would
change from "OFE'" to '"ON".

If buttons "4" or "5'" were pushed when activating a three
step lighting system (such as HOU 13L), this action would default
to level 3 and a "3'" would appear on the "MIRL" switch. The
ALSs have automatic timers, so if level 5 is selected, after 15-
minutes, if level 5 is not reselected, the intensity automatically
drops to level 4. Furthermore, the SFL and RAIL components will.
not function until the corresponding ALS or MALS components are
activated.

A.3.4.2.3 Alarms - Only the ALS and SFL components have alarms
on the LCP. These include displaying "TMR" when the ALS have
been on level 5 for 14.5-minutes and displaying "OTS'" when the
ALS or SFL are malfunctioning. No audible signal is activated
nor is an acknowledgement necessary on this panel. Ifithe con-
troller wants the ALS to remain on level 5, he pushes "5" and
"ALS" to reset the timer. If no action is taken, the ALS auto-
matically drops to level 4.

A.3.4.3 Suggested Variations from ER - The variations from the

specifications in the ER are as follows:

(1) The ER specifies that a unique set of legends will be
used for each lighting type. It is not clear from the
ER that there is a 1limit on the number of characters
which may be used in the legends. Previous reports,
however, have shown 3-letter legends on the LCP. 1In
this design, it is assumed up to four characters can be
used to denote the lighting type.
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(2)

A.3.4.4
(1)

(2)

A.3.4.5

The ER specifies that the buttons in rows 2 and 5 and
columns 2, 4, and 6 shall read "on'" or "off'" and display
"SFL". 1In this sesign they also read "OTS" when mal-
functioning, and "RAIL".

Rationale for Variations from ER

Four characters are used in this design to provide

added clarity and ease of recognition to the lighting
component. Many components are commonly abbreviated
with 4 letters (HIRL, MIRL, MALS, VASI, RAIL) and short-
ening these would increase recognition time.

The RAIL designation is necessary because these airports
have ALS with RAIL and MALS with RAIL. Although these
are variations of SFL, controllers refer to them as RAIL.
The "OTS" feature is necessary because the SFL components
can fail and the ALS remain normal. Therefore, status

of the ALS cannot be assumed to be the same as the SFL.

Critique of Design - The LCP provides an efficient system

for controlling the runway lighting. All tower controlled light-

ing components are operated by a single panel and adjusting lights

requires a minimum of button pushes.

As described in Section A.3.2.5, it is common practice to

leave the approach light system on when the runway is not active.

This means that the CCD system must be programmed so a configura-

tion change (and consequently the removal of a runway label and

its components on the LCP) does not deactivate the runway lights.

Furthermore, should these require adjustment after the configura-

tion change, in the absence of displayed lighting controls, the

supervisor would have to manually call up the appropriate runway

and its lighting components on the LCP (performed at his SMD) to

enable the controller to make the change. An alternative to this

procedurce would be to have up to three LCPs in the tower, so that

the inactive runway lighting systems could be adjusted rapidly.
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A.3.4.6 Additional Considerations - A variation of the LCP design

is shown in Figure A-40. It is larger (approximately 10 inches x
10 inches, if the same buttons are used as those specified in the
ER ) and would have up to eight runways labelled at the top.
Directly below each label are switchés for each tower controlled
lighting component for that runway.

The advantage of this design is that it provides faster ac-
cess to any runway lights because both active and inactive runways
are displayed. Furthermore, all components are directly below the
label and each type of component is on the same Tow. For example,
all runway edge lights are controlled by switches in row 3. Con-
ceivably, this panel could be designed so that buttons are placed
only if a runway has that component. Then, it could have remov-
able tabs to easily insert switches if new components were added.
The operation of the panel would be as described for the originaL
design.

A.3.5 Supervisory Maintenance Display

(Figures A-41 and A-42).

A.3.5.1 Locations
IAH HOU

TRACON : Watch Supervisor (WS) TRACAB: Team Supervisor (TS)
CAB: Team Supervisor (TS)

A.3.5.2 Description of Display Capabilities

A.3.5.2.1 Format - The SMD is a flexible format CRT that can be
programmed to display and enter status, weather ‘and other informa-
tion. The ER specifies that the SMD be capable of displaying 24
lines of 80 characters each or two pages from a SD or TD (16 lines
of 32 characters each), simultaneously. Up to 256 supplemental
data pages can be addressed and displayed on the SMD. As well as
including the pages from the SD and TD, these pages include infor-
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FIGURE A-40. ALTERNATE LCP DESIGN (HOU EXAMPLE)
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mation of use primarily to supervisors, and complete status of
both ILS main and standby components.

Example SMD formats for IAH and HOU are shown in Figures A-41
énd A-42 respectively. These show how the Facility Operation Logs
would look if maintained on the SMD. The first line is the page
title, line 3 shows the column headings (Time, Remarks, Page num-
ber and Airway Facilities (AF) time initial block); the messages
start on line 5.

A.3.5.2.2 Controls - Each SMD is equipped with an ASC-II alpha-
numeric keyboard. Using this keyboard, the supervisor can access
specific pages from the SD and TD of any controller position,
send messages to other SMDs, override sensor collected data, and
enter information to supplemehtal pages on the controller's dis-
plays. ATIS code, weather reports, and entries to the Daily Log .
are entered manually on the SMD.

A.3.5.2.3 Alarms - Audible and visual alarms are provided by the
SMD. The audible alarms are similar to those on the CD but of a
different frequency to distinguish between an SMD alarm and the
other displays. These can be programmed, as desired, to occur as

a result of any type of data change. These alarms are acknowledged,
when necessary using the keyboard. If an alarm occurs on a page

not displayed, the page number blinks in the upper right corner.

The supervisor selects that page and acknowledges the alarm.

A.3.5.3 Variations from ER

(1) The ER does not mention the SMD's Facility Operation Log
replacing the need for maintaining the Form 7230-4 on
the typewriter. 1In this design, it is assumed this will
be the case. Then, a hard copy could be printed out on

a line printer in the equipment room.
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A.3.5.4 Rationale for Variations from ER

(1) Maintaining the Facility Operation Log on the SMD will
avoid duplication of effort by the supervisors.

A.3.5.5 (Critique of Design - Although the SMD will be useful in
providing information to supervisors and controllers, of concern

is the increase in supervisor workload it requires. The super-
visors enter the ATIS code, sensor values when automatic sensors
fail, changes in page assignments, weather reports, daily log page
entries, and other changes as necessary. In designing this por-
tion of the CCD system, care must be taken to minimize require-
ments for manual entries by supervisors.

A.3.5.6 Additional Considerations - It is recommended that the

SMD be formatted so that a portion of the display is a preview
area. This would enable the supervisor to check an entry for
accuracy before sending it to the CCD system. It could also pro-
vide a means of communicating with other SMDs while simultaneously
displaying an information page.

A.3.6 Tracon Display Information Formats

(Figures A-43 - A-46).

A.3.6.1 Locations

TAH HOU
All radar positions None

A.3.6.2 Description of Display Capabilities

A.3.6.2.1 Format - The TD provides 12 selectable pages of infor-

mation with each page consisting of 16 lines of 32 characters each.
The upper four lines are fixed, in a sequence useful to the TRACON
controllers. These lines are dedicated to showing real-time altim-
eter wind, ATIS code and RVR for both IAH and HOU, status informa-
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tion at IAH and GMT. The contents of each line are as follows
(Figure A-43): '

Line 1: airport designation/altimeter/wind direction, speed
and gust speed/ATIS code/time.

Line 2: airport designation/altimeter/wind direction, speed
and gust speed/ATIS code/runway 4 RVR.

Line 3 IAH runway number/status information/RVR/ALS

Sl setting.

The remaining 12 lines of the TD are for the individual
pages. In this design, the first 5 pages of the TD are similar
to the first 5 pages of the SD. The format of the RVR page and
the Daily Log Page are identical to the correspoﬁding SD pages
and need to further discussion. There are differences between
the SD and TD formats for the Critical Display Page, the NAVAID ,
Status Page and the Runway Lighting Page. These are the follow-
ing:

(1) Critical Display Page (Figure A-44). This page displays
LLWSAS information and weather information for IAH, HOU,
DWH and GLS. The format of the IAH, HOU and GLS weather
reports are as follows: airport designator/time of
report/ATIS code (HOU and IAH weather sequences only)/
Ceiling/Sky condition/Visibility/Precipitation/Wind (HOU
and GLS weather sequences only)/Temperature (IAH weather
sequence only)/Altimeter (last three digits only). The
DWH report is the same as those for HOU and GLS, except
the active runway is-displayed instead of the time.
These weather sequence formats are the same as those
currently displayed on the closed circuit TV monitors
in the TRACON.

(2) § (3) NAVAID Status Page (Figure A-45) and Runway Lighting
page (Figure A-46).

These pages are of the same format as the corresponding SD
pages except the TD formats do not have reverse video capabilities.
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*A.3.6.2.2 Controls - The TD controls are on the left side of the
panel. They include a power switch, a brightness control knob,
RVR threshold controls, page selection buttons, a test switch,
function switch and an acknowledge button. The RVR threshold
switches and the remaining TD controls operate in the same manner
as the CD and SD, respectively.

A.3.6.2.3 Alarms - The TD alarms are the same as the SD alarms
except outages shown on the TD are not highlighted by reverse

video.

A.3.6.3 Variations from ER - The variations from the ER are the

following:

(1) the presentation of a HOU data line on the fixed format
portion of the TD.

(2) The location of time information on line 1 of the TD.

(3) The presentation of HOU, DWH and GLS weather reports
on the Critical Display page.

A.3.6.4 Rationale for Variations from ER

(1) Any TRACON radar position may handle arrivals to HOU.
Therefore, it is useful to have real time wind, altim-
eter, ATIS code and RVR information. Furthermore, HOU
is often used as an alternate when weather conditions
at IAH are below landing minimums. Currently, radar
controllers get this-information from the hourly weather
reports displayed on the closed circuit TV or by calling
HOU on the interphone for current readings. Providing
this line of information does not displace other infor-
mation needed by controllers. The ER specifies three
lines of status information for individual runways. How-
ever, of runways 8, 26, 14 and 32, only two are active
at a given time and radar controllers are not concerned
with status information for the STOL runways, as these
are used by VFR aircraft.
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(2) Time information is presented to the right because it
is used only when the ARTS is down (The ARTS is the
primary source of time information for the TRACON con-
trollers). This format makes the first 20 spaces of
lines 1 and 2 similar to facilitate recognition.

(3) The HOU, DWH and GLS weather reports are currently dis-
played on the closed circuit TV monitors in the TRACON..
Providing them on the TD will make the information more
accessible and eliminate the need for the TV monitors.

A.3.6.5 C(Critique of Design - Controllers comments that the TD
should display current wind, altimeter and RVR for HOU, hence this

variation of the ER specifications was developed. They also stated
that time and IAH ATIS code are read from the ARTS and are only
needed on the TD when the ARTS is down.

The Runway Lighting Page displays lighting intensity informa-
tion on the STOL runways which may not be useful to TRACON con-
trollers. It is shown here so the TD and SD pages have the same
format. Since this information is of a "nice to know" nature for

!
B
were needed for more important information. As noted the supervisors

must enter the weather information to be displayed on the CCD equip-
ment.As well as increasing his workload, there may be delays in

the radar controllers it could be deleted if the display space

entering the weather reports and the weather information may at times;
be over an hour old.

A.3.7 Summarz

Tables A-3 and A-4 show the CCD equipment assignment at IAH
and HOU, respectively. 1In the IAH cab, each active controller
position is assigned an SD and all but FD/CD have a CD. Addition-
ally, LC-1 has an LCP and the TS has an SMD. In the TRACON, all
radar positions have a TD and the WS has an SMD. At HOU, all aé-
tive controller positions have an SD and all but FD/CD have a CD.
As with IAH, LC has an. LCP and the TS has an S$MD.
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TABLE

A-3.

CCD EQUIPMENT ASSIGNMENT AT IAH

CAB:

CD

LCP

SMD

TD

TS
LE=1
LC-2
GC
FD/CD

-

<ol =

TRACON:

WS
DR-E
AR-E
IAH-F
AR-W
DR-W
HOU-F
S/SR

B Ll T pa—

Ea - = -
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TABLE A-4. CCD EQUIPMENT ASSIGNMENT AT HOU

CD SD LCP SMD
TS X
LC X X X
HR X X
GC _ X X
FD/CD X
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The main concerns apparent from the CCD analysis at IAH and
HOU are the following:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

The limited flexibility of the CD. Even minor changes,
such as reducing the seconds characters on Line 1, re-
quire extensive rewiring.

HOU not fully utilizing its CD. Towers without LLWSAS
and limited RVR may not justify installation of CDs.

Controller concern regarding redundant or unnecessary
alarms. Alarms should occur on a position SD only if
not presented on CD. They should occur for important
outages, such as ILS or LLWSAS, not minor ones, such as
entries on the '"Daily Log Page'. '

The presentation of information not useful to control-
lers. Excessive information clutters displays and in- -
hibits recognition of important data. Care must be
taken to minimize less useful data, such as status of
standby ILS components.

Problems with the display of only three runways on the
LCP. This requires considerable controller/supervisor
action or several LCPs to adjust runway lights and mon-
itor status of inactive runways.

The increased supervisor workload to enter information
into the system. Installing an SMD at the WSFO would
reduce supervisor entries considerably, as it appears

a great deal of time.will be necessary to edit and enter
weather reports.

The possible delay in entering weather information to
the CCD. Again, this would be reduced if ‘entered di-
rectly by the WSFO.

The lack of RVR threshold controls on the SD. The SD
would be an acceptable alternative to the CD, at smaller
airports, if controllecrs could individually set the RVR
thresholds on the SD. As the SD is presently designed,
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the supervisor programs the alarm thresholds from his

SMD. The present design may not be acceptable because
during poor visibility conditions, controllers adjust

the threshold as often as once a minute (and different
positions use different settings for the same RFR sen-
sor).

A.4 TIDS INSTALLATION

The installation of the TIDS displays at the IAH cab and
TRACON and the HOU TRACAB is discussed in this section. Instal-
lations that cause minimal disturbance to existing consoles as
well as ideal locations are considered. The locations were de-
termined through the analysis of how the controllers use informa-
tion that is available to them, the characteristics of the dis-
plays as defined in the ER specifications and interviews with
facility personnel. Preliminary installations were developed for
each position in the cab, TRACAB and TRACON. These were evaluated
by placing mockups at selected positions. The layouts were dis-
cussed with controllers supervisors and Airway Facilities (AF)
personnel. Different alternatives were considered and revisions
were made as a result of the data collected.

The following constraints were assumed under the minimal
disturbance conditions:

(1) Where feasible, present equipment remains at all con-
soles where it is now located. This allows their use
as backups when necessary. In some situations, present
equipment is removed if the same device is accessible
at another position.

(2) Where feasible, TELCO equipment is not moved. If moved,

it is moved only a short distance to minimize rewiring.

The following constraints were assumed under the ideal condi-
tions:

(1) Equipment replaced by the TIDS equipment (FDEPs, wind
instruments, clocks, altimeters, RVRs, LLWSASs) is re-
moved from the consoles.

\
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(2)

Movement of TELCO equipment is minimized.

In installing the TIDS equipment an effort was made to a-

chieve the following:

(1)

(2)

(3)

(4)

(5)

Standardizing display layouts, so that there is a sim-
ilarity between positions (at least, within a given
facility). This allows a more rapid adjustment to a
position as controllers rotate during their shifts.

The ideal installation would be the FDD, CD and SD in

a left to right layout. This enables the controller to
scan the displays for information. First he would read
Flight Data information, then get critical weather, time
or status information and finally glance at the SD for
other information.

Installing the keyboard so that it was near the lower
right of the FDD. Thus, a controller knows approximate-
ly where the keyboard is located without looking and it
is available to the right hand of the controller.

Locating displays so that left to right head movement
is required, instead of up/down head movement, as less
physical effort is required. This was emphasized by
controllers and AF during interviews concerning display
console designs and is consistent with good human fac-
tors principles of design. Both groups stated lateral

‘head movement are preferable as they require less ef-

fort and, thus, are less tiring. Furthermore, overhead
displays require considerable head movement when bi-

focals are worn.

Minimize reach required to operate displays. This in-
volves locating each display so that it can be accessed
from the controller's usual location at the position

without requiring movements of the operator's torso.

Locate the FND so that it is near the center of thc po-
sition. For most positions, this is the most important
of the TIDS displays and should be the most accessible.
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(6) Locate the displays so that they can be scanned in a
standard left to right direction from the most important
displays to those of lesser importance.

(7) Place displays so that they are perpendicular to the
line of sight of the controller from the usual standing
or sitting position, without obstructing necessary vis-
ibility outside the tower. This means that controllers

" that usually stand at their position (IAH-GC, LC-1 and
LC-2; HOU-FD/CD) have displays presented at smaller
angles from horizontal than those that normally sit
(IAH-FD/CD and all TRACON; HOU-HR and LC).

(8) Place FDD so that it is near BRITE.

A.4.1 TAH Cab Installation

In the cab and TRACAB installations, the TIDS displays are
shown so they are perpendicular to the line of sight of where the
controllers is normally positioned. 1In the final installation,
however, these will probably be adjustable (swivel mounted) so
controllers can tilt them depending on personal preference. Al-
though not shown in these displays, it is assumed a mount will be
placed near each, FDD, for the hand controls (reference Section
A.2.1).

A.4.1.1 Minimal Disturbance - Figure A-47 shows the locations of

the TIDS equipment in the cab under minimal disturbance conditions.
Each of the active controller positions is assigned its own FDD
and keyboard, FD/CD has an SD but no CD, the two local controllers
share a CD and $D and LC-1 assigned an LCP.

(1) FD/CD (Figure A-48).

In this design, the flight strip racks are removed and the
FDD is set on the console in their place. The TELCO speaker is
left behind the FDD. The keyboard is installed on the flat por-
tion of the console in front and to the right of the FDD (it is
offset to the right to avoid moving the TELCO jack). .The FDEP is
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FIGURE A-47.

MINIMAL DISTURBANCE TIDS LOCATIONS AT IAH CAB
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moved to the right approxiamtely one foot and the sloping portion
of the console is extended to provide room for the SD. The tele-
phone is repositioned on the console behind the SD.

Disadvantages of arrangement:

o FDEP must be relocated.
0o Sloped portion of console must be extended,
o Telephone must be relocated.

o FDD and SD not side by side, so head movement to scan
display is not minimized.

Advantages of arrangement:

o FDD is centrally located at position.

o FDD and SD screens viewable and accessible to seated
controller.

o FDEP accessible as a backup.
(2) LC (Figure A-49).

In this design, the flight strip racks are removed and the
FDD is installed, sloping up at a slightly steeper angle than
the console. The TELCO speaker is moved toward the back of the
console so the keyboard can be placed to the right of the FDD.

Disadvantages of arrangement:

o LC-1 shares CD and SD with LC-2.

o FDD not adjacent to BRITE, requires greater head movement
to scan both displaysf

o TELCO speaker must be relocated.

Advantages of arrangement:

o FDD is readable and accessible to standing controller.

o FDD located where flight data information currently ob-
tained,
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0 Requires only minimal disturbance of present equipment,
only a TELCO speaker is repositioned to accommodate the
keyboard.

0 Cost savings as a result of shared CD and SD.

0 FDD located near where controller frequently looks out
window of cab to monitor aircraft.

(3) LC-2 (Figure A-50).

The BRITE display is placed on an overhead rack and the FDD,
CD, SD and keypack are below it as shown. The FDD is placed at
a slightly steeper angle than the console. The CD and SD are
placed behind the FDD. The keyboard is placed to the right of
the FDD.

Disadvantages of arrangement:

o BRITE located overhead - requires significant head motion
to scan displays and brightness accommodation because of
background illumination.

o LC-2 and LC share CD and SD.

Advantages of arrangement:

0 No disturbance of TELCO equipment.
0 Minimal disturbance of present equipment.
o Displays readable and accessible by standing controller.

o CD, SD and FDD all colocated for efficient scanning by
LC-2.

(4) GC (Figure A-51).

The TELCO keypacks are moéed approximately six inches to the
left and the FDD and keyboard are placed into the console below
the weather cluster. The scratch pad stand is moved left a few
inches. The analog altimeter is removed (or relocated on the left
.side of the console) and the SD and CD are placed to the right and
below the FAA communications panel, respectively. The TIDS equip-
ment is sloped up slightly from the console to permit efficient

viewing by a standing controller.
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Disadvantages of arrangement:

o Displays not located near enough to one another to permit
efficient scanning.

o TELCO keypack must be relocated.

Advantages of arrangement:

o FDD adjacent to BRITE for efficient scanning.

o Displays readable and accessible by standing controller.

0 FDD located low in console and so sheltered from sunlight.
(5) TS (Figure A-52).

The SMD is placed on the TS desk. It is centrally located
to where he is usually positioned.

Disadvantages of arrangement:

o TS moves around cab during shift and may have to return to
the desk to operate the SMD.

Advantages of arrangement:

o In front of post to minimize blocking view outside the cab.
0 Minimal disturbance of present equipment..
o SMD not permanently installed, can be relocated if desired.

o Area for supervisor to work beside SMD.

A.4.1.2 1Ideal - Figure A-53 shows the locations of the TIDS equip-
ment in the cab under ideal conditions. In this design, each ac-
tive controller position except FD/CD has an FDD, keyboard, CD and
SD. FD/CD has only an FDD, keyboard and SD. Location of equip-
ment are as similar as possible among the positions to promote
efficiency of use as the controllers rotate through these work
stations.

(1) FD/CD (Figure A-54).

The FDEP is removed and the locations of the TELCO keypack

and dial and the SD are reversed as compared with the minimal dis-
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turbance installation. The FDD and keyboard are left as installed
under minimal disturbance conditions.

Disadvantages of arrangement:

0 Relocation of TELCO equipment required.

Advantages of arrangement:

o Displays readable and accessible by sitting controller.

o FDD and SD colocated for efficient left to right scanning
by seated controller.

o TELCO equipment clustered in one part of console.
(2) LC-1 (Figure A-55).

In this design, the BRITE is moved approximately 16 inches to
the right. The weather instruments, LLWSAS, ALS panel, MALS panel,
RVR and clock are removed. The taxiway lighting panel is moved to
the right. The TELCO dial and keypack are moved lower on the con-
sole and to the left of the TELCO speaker. The map selector panel
and the light rheostat are moved a few inches to the left and right
respectively. The BRITE controls are moved to the LC-2 position
(refer to Figure A-56). The FDD is placed to the right of the
BRITE and the CD and SD are placed above it. The keyboard and LCP
are to the right of the FDD.

Disadvantages of arrangement:

o Significant modification of console is required.

Advantages of arrangement:

o TFDD located near BRITE.

o TIDS displays located to provide efficient left to right
and up/down scanning.

o All displays are readable and accessible to standing con-
troller.

o Displays centrally located at position.

0o BRITE controls remain located near BRITE.
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(c) LC-2 (Figure A-56).

The runway lighting control panels are removed and the back-
up radio selector panel and light rheostats are moved further back
on the console. The right TELCO speaker is moved higher on the
console. The FDD, keyboard, CD and SD are installed as shown ad-
jacent to the BRITE control panel. Since LC-2 is staffed 1less
often than LC-1, it is less important for this position's FDD to
be near the BRITE than LC-1's. Therefore, it was decided to in-
stall the BRITE control panel at LC-2, making it necessary for
the FDD to be placed slightly further away from the BRITE.

Disadvantages of arrangement:

o Requires significant modification of console.
o FDD not adjacent to BRITE.

Advantages of arrangement:

o Displays readable and accessible to standing controller.

o Displays located to provide efficient left to right and
up/down scanning by standing controller.

0 Only one TELCO item is moved.

o BRITE controls located near BRITE.

0 Allows LC-1's FDD to be located adjacent to BRITE.
(4) GC (Figure A-57).

The RVR and weather cluster are removed. The FDD and key-
board are located as installed,under minimal disturbance condi-
tions. The CD and SD are installed where the RVR and weather
cluster were previously. The scratch pad stand is moved to the
left part of the console.

Disadvantages of arrangement:

o Slight relocation of TELCO keypack may be required.

Advantages of arrangement:

o TIDS displays adjacent to BRITE.
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o Displays readable and accessible to standing controller.

o Displays positioned for efficient left to right and up/
down scanning by standing controller.

o Little movement of existing equipment is necessary, pri-
marily the removal of devices TIDS replaces.

(5) TS

)
Same installation as under minimal disturbance conditions.
(Reference Figure A-52).

A.4.2 TIAH TRACON Installation

Installation of the TIDS equipment in the IAH TRACON is dis-
cussed in this section. The devices inétalled in the TRACON in-
clude the TD, FDD and SMD. Example installations are discussed
under minimal disturbance and ideal conditions. Each of the radar
positions with upright screens are standard with only minor dif-
ferences. Therefore, a representative position is discussed under
minimal disturbance and ideal conditions.

A.4.2.1 Minimal Disturbance - Figure A-58 shows the locations of

the TIDS equipment in the TRACON under minimal disturbance condi-
tions. Each radar position is assigned an FDD, keyboard, and TD;
and the Watch Supervisor (WS) is assigned an SMD.

(1) Radar Consoles (Vertical ARTS, Figure A-59).

The example shown is the console for Arrival West. In this
design, the position informatien panel is moved to the left, and
the wind display, wind instruménts, altimeter and clock are moved
to the upper panel as shown. The FDD is installed above the ARTS
and the TD is adjacent to the FDD on its right. The keyboard is
placed below the TELCO keypack on the right. It is-slightly
raised on the console because of the TELCO jack underneath it and
it is angled towards the seated controller.

This installation is similar for HOU Final, Depurture West,

IAH Final, Departure East and Arrival East. The differences are:
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at HOU Final, only a clock is moved; iat Departure West, only a
clock and altimeter are moved; at IAH Final, only an ILS indica-
tor panel and altimeter are moved; and at Departure East an altim-

eter, clock, and FAA communications panel are moved (the latter

position has a larger FAA communications panel because it is the
consolidated position during the mid shift).

Disadvantages of arrangement:

o}

(o)

A long reach is required to manipulate FDD and TD controls.

Considerable up and down head movement is required to scan
ARTS, FDD and TD, well beyond the range considered com-
fortable by most human factors engineers.

At Departure East, a long reach is required to adjust the
radio selector panel.

The ARTS keyboard and FDD keyboard are located side by
side, creating the possibility of inadvertently operating
the wrong one.

Advantages of arrangement:

0

0

(2)

Displays readable and accessible by seated controller.
Efficient left to right scanning of FDD and TD.

No movement of TELCO equipment.

Minimal disturbance of present equipment.

FDD located centrally in console.

Relocated equipment’ (except radio panel at Departure East)
are display devices, requiring little manipulation. Thus,
the requirement for reaching to highest panel is minimized.

Raised FDD keyboard reduces chance of inadvertently se-
lecting wrong one. '

Satellite/South Radar (Figure A-60).

In this design, the part of the console containing the ARTS
keyboard is widened and extended slightly, and the FDD and TD are
mounted upright as shown. The ARTS keyboard is moved to the edge
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of the console and the TIDS keyboard for the FDD is mounted on
its right. The FDD is mounted higher than the keyboard so the
push buttons on the FDD are accessible. This position is usually
staffed by a single controller. If additional staffing becomes
more frequent, a similar set-up would be necessary on the left
"arm" of this console.

Disadvantages of arrangement:

o Lack of a hand rest near keyboards.

o Controller must switch eye focus from horizontal ARTS
to vertical FDD and TD screens when scanning displays.

o TD located to left of FDD, opposite of minimal disturbance
installations at other TRACON positions.

Advantages of arrangement:

o Displays readable by seated controller.

0 Minimal disturbance of existing equipment.
o FDD, TD and keyboard easily accessible.

o TIDS equipment colocated.

(3) Watch Supervisor (Figure A-61).

In this design, the storage bins are removed and relocated
(such as behind the WS desk). The SMD is installed in this area,
to the right of the WS seated at the desk.

Disadvantages of arrangement:

o Requires relocation of storage bins.

Advantages of arrangement:

o Does not interfere with Supervisors vision of controller

positions or entrance to TRACON.

o Easily accessible by seated Supervisor.

A.4.2.2 TIdeal - Figure A-62 shows the lotations of the TIDS equip-
ment in the TRACON under ideal conditions. Equipment assignment

is the same as under minimal disturbance conditions, with each
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radar position having an FDD, TD and keyboard and the supervisor
having an SMD. The key difference is that the data positions are
eliminated and each radar console is provided additional space to
the right of its ARTS display to accommodate the FDD. During in-
terviews, controllers stated the data (coordinator) positions are
currently staffed when the traffic is héavy (see Table 2-5).
Observations indicated these are rarely staffed. If their staf-
fing is desirable during traffic peaks, they could be positioned
beside any radar console (reference Section A.2.4).

(1) Radar Consoles (Vertical ARTS, Figure A-63).

In this design, each radar position is widened by approx-
imately 24 inches so the FDD can be installed to the right of the
ARTS display. The TD is installed above the TELCO keypacks, where
the RVR is now at most positions. Both the FDD and TD are sloped
outward from the far edges to aide viewing. The FDD keyboard is
positioned on the controllers right side, below the FDD.

Disadvantages of arrangement:

o TD and FDD not colocated and so provide a broad area to
be monitored.
" o Requires significant modification of TRACON.
o Further separation of controller consoles is required.
0 Assumes elimination of data positions.

Advantages of arrangement:

o TD, ARTS and FDD located on approximately the same plane.

o TD, ARTS and FDD located at approximately the same eye
level.

0 Scanning displays require only left to righf head move-

ment, not up/down.
o FDD controls easily accessible.
o TD controls easily accessible.

o Displays readable by seated controller.
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(2) Satellite/South Radar (Figure A-64).

In this design, the FDD is installed near the ARTS and the
screen is angled up slightly and the TD is placed in a similar
fashion on the right of the FDD. The keyboard is placed adjacent
to the bottom right corner of the FDD. The ARTS keyboard is
pPlaced on the left side of the ARTS display. This installation
requires the removal of the data position's equipment (ARTS
trackball and quick look panel) presently located where the FDD
is shown.

Disadvantages of arrangement:

0 ARTS keyboard on left of ARTS display (different from
other radar console installations).

0 Assumes removal of data position.

Advantages of arrangement:

0o Allows efficient scanning of ARTS, FDD and TD using left
to right head movement.

o Displays readable and easily accessible by seated con-
troller.

o Displays located on approximately the same plane.
(3) Watch Supervisor

Same installation as under minimal disturbance considerations
(reference Figure A-61).

A.4.3 HOU TRACAB Installation-

A.4.3.1 Minimal Disturbance - Figure A-65 shows the locations of

the TIDS equipment in the TRACAB under minimal disturbance condi-
tions. HR, LC and GC are assigned their own FDD, CD, SD and key-
board. FD/CD is assigned an FDD, SD and keyboard and the TS is
assigned an SMD. Since the TRACAB has smaller consoles than the
IAH Cab, in some circumstances it is necessary to remove some
present equipment to provide space for the TIDS equipment. This
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is done only if no workable alternative exists and if identical
equipment remains at another position.

(1) FD/CD (Figure A-66).

The spare FDEP is removed and the main FDEP is moved approx-
imately one foot to the right. The FDD is installed where the
flight strip racks are presently located. The keyboard is in-
stalled to the lower right of the FDD. The SD is installed be-
tween the FDD and FDEP.

Disadvantages of installation:

0 Requires console modifications.

Advantages of installation:

o TELCO equipment not disturbed.

0 Minimal disturbance of existing equipment.

o Displays readable and accessible by standing controller.
o Flight data is displayed where it is currently obtained.

0 Allows efficient left to right scanning of displays by
controller.

(2) GC (Figure A-67).

In this installation, the weather cluster, RVR, clock and
VASI panel are removed. Alternative sources for this information
are:

o Clock at FD/CD position or overhead BRITE display.
o Weather cluster at locél control position.

o RVR at Cab coordinator position.

o VASI panel - (not currently operational).

Removal of this equipment allows space for the FDD, CD, SD
and keyboard. The FAA communications panel and microphone jack
are moved to the right and the FDD is installed in their place.
The keyboard is placed below it. The CD is placed to the right
where the RVR was and the SD is placed where the clock was.
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Disadvantages of arrangement:

0 Requires significant disturbance of equipment.
o Requires removal of equipment.
o Up/down head movement required to scan BRITE and FDD.

Advantages of arrangement:

o TELCO equipment not disturbed.
o FDD is located near BRITE

o Displays readable and accessible by standing or seated
controller.

0 Allows efficient left to right scanning of displays.
(c) LC (Figure A-68).

In this installation, the TELCO speaker is moved to the left
of the clock, the MALS panel is moved to the left of the light
rheostat, the weather gauges are moved to the right of the FAA
communications panel and the ALS panel is moved to the left of the
TELCO keypack. The FDD and keyboard are installed to the right of
the BRITE and the CD and SD are to the right of the FDD.

Disadvantages of arrangement:

0 Requires significant relocation of present equipment.
o Clock may be partially obstructed by FDD.

Advantages of arrangement:

o BRITE, FDD, CD and SD arranged for efficient left to right

scanning.
o Displays are viewable and accessible by seated controller.
o FDD adjacent to BRITE.
(4) HR (Figure A-69).

In this design, the TELCO speakers are moved lower and to the
left side of the console. The CD is placcd to the left of the
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weather cluster. The SD is installed in front of the CD. The
FDD and keyboard are below the FAA communications panel, extend-
ing onto the horizontal portion of the console.

Disadvantages of arrangement:

o FDD and keyboard inhibit counter space.
o Long reach required to operate CD.

Advantages of arrangement:

o Displays readable and accessible by seated controller.
0 Weather cluster SD and CD not obstructed by FDD.

0 Minimal disturbance of existing equipment.

0 Present equipment accessible by seated controller.

o FDD near BRITE display.

(5) Team Supervisor (Figure A-70).

The SMD is placed on the TS desk.

Disadvantages of arrangement:

o Takes up available desk space.

Advantages of arrangement:

o At Supervisor's work area.

o Easily accessible.

A.4.3.2 1Ideal - Figure A-71 shows the locations of the TIDS equip-
ment in the TRACAB under ideal :conditions. Equipment assignments
are the same as under minimal disturbance conditions. The main
difference is that the displays are relocated to improve accessi-
bility and readability.

(1) FD/CD (Figure A-72).

The clock and FDEP are removed from the console and the TELCO
speakers are relocated where the clock was. The light rheostats
are moved to the right to provide room for the TELCO speakers.
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The FDD and keyboard remain as installed under minimal disturbance
conditions. The SD is placed where the TELCO speakers were.

Disadvantages of arrangement:

o The SD is located to the left of FDD.
o The FDD not centrally located in console.

Advantages of arrangement:

o Displays readable and accessible by seated controller.

0 Allows efficient left to right scanning of displays.

0 Avoids moving either TELCO keypack.

o SD is centrally located in console.

(2) GC (Figure A-73).

In this installation, the taxiway lighting panel is moved to
the left after the RVRs are removed and the adjacent TELCO keypack

is moved closer to LC (see Figure A-74). The weather cluster,
clock, and VASI panel are removed. The FDD and keyboard are
placed below the BRITE. The CD and SD are located to the right of
the FDD. The radio selector panel and FAA microphone jack are
placed below the CD and SD.

Disadvantages of arrangement:

o Up/down head movement required to scan BRITE and TIDS
displays.

Advantages of arrangement:

o TIDS displays located for efficient left to right scan-
ning by controller.

o TELCO equipment not disturbed.
o FDD near the BRITE.
(3) LC (Figure A-74).

In this design, the ALS, MALS, clock and RVR equipment are
removed. The TELCO speaker and :TELCO keypack are moved further
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to the left and the FAA communications panel and microphone jack
are moved to the right. This allows room for the FDD, LCP and
keyboard to be installed as shown. The FDD is moved higher on the
console to provide room for the LCP and keyboard below it. The CD
and SD are to the right of the FDD.

Disadvantages of arrangement:

o Slightly greater reach is required to operate FDD than
installation under minimal disturbance condition.

Advantages of arrangement:

o Displays are located for efficient left to right scanning
by seated controller.

o LCP readable and accessible by controller seated in front
of BRITE and FDD.

(4) HR (Figure A-75).

The weather cluster is removed, the standby radio panel is
moved to the lower left of the coﬁsole and the TELCO speakers and
the keypack are moved left on the console. The FDD is installed
higher on the console and slightly more to the right than under
minimal disturbance conditions. The keyboard is to the lower
right of the FDD. The CD and SD are to the left of the FDD.

Disadvantages of arrangement:

o FDD, CD and SD arranged in opposite order of standard
layout.

Advantages of arrangement:

o Displays readable and accessible by seated controller.

o TIDS displays sloped higher than under minimal disturbance
conditions for easier viewing.

o FDD adjacent to BRITE.
0 Does not interfere with horizontal counter space.

0 Equipment located such that displays located nearest BRITE

in order of importance.
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(3)

TS

The ideal installation for the SMD is the same as the minimal

disturbance conditions (reference Figurg A-70). If the daily 1log

is maintained on the SMD, the typewriter may not be necessary, and

its removal will make more desk space available.

A.4.4.1
(1)

(2)

(3)

(4)

Issues

In certain situations, the options for TIDS locations
were quite limited because of existing equipment and the
lack of console space. This is especially true at HOU
GC, as the console is only 24 inches wide.

At some positions, such as HOU LC, whether the control-
ler sits or stands appears to depend on traffic, time
of day (because of glare from sunlight), and personal
preference. This means the angle of the displays must
be adjustable to accommodate a standing or seated con-
troller.

LC and GC at IAH move around a great deal to monitor the
taxiways and runways on different sides of the cab. When
doing so, they often pick up one or two flight strips and
refer to them when communicating with pilots. With TIDS,
difficulties may arise because the controllers need to
return to the displays to get flight data. They may com-
pensate by writing key information on scratch pads that
they carry with them.

Glare may be a probleh at certain positions in the cab
and TRACAB. The CD is the only display specifically de-
signed to compensate for high illumination condition in
the cab other displays may have to be shaded or rotated
out of the way of direct lighting to be readable. The
degree to which the shades or cab will preserve the
readability of the CRT display has yet to be determined.
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A.4.4.2 Further Considerations

(1) Swivel mounts for the displays. This would require
more mounting space, which is limited at certain posi-
tions. It would enable the controller to adjust the
displays to fit his 1line of sight as well as minimizing
glare on the screens.

(2) Shades for the displays to shield them from direct sun-
light when necessary. ‘
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