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FOREWORD 

This study has been undertaken by Acres InterTel Limited, Ottawa, on behalf of the Department of 

Industry, Trade and Commerce. The study identifies market demand in the United States for mobile 

equipment associated with aircraft, also airport maintenance servicing equipment. 

The market in the United States is estimated to account for 50 per cent of total world demand for 

mobile aircraft and airport equipment. This market is therefore of particular importance to Canadian 

manufacturers now producing this equipment. The study will also be of direct interest to Canadian 

companies that are considering the possibility of manufacturing mobile ground support equipment. 

The study is intended to stimulate direct action by Canadian manufacturers interested in business 

opportunities in the United States. Both the Mechanical Transport Branch and the "Airports for 

Exports" group of the Electrical and Electronics Branch, Department of Industry, Trade and Commerce, 

are available to provide further assistance to manufacturers interested in this market. Further enquiries 

or initiatives by industry based on this study will therefore be most welcome. 

Department of Industry, Trade and Commerce 

Ottawa, Canada 
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METHODOLOGY 

General 

The requirement for the Runway and Apron equipment principaliy 

originates from airport authorities, and that for the Ramp equip-

ment from airlines. 

Accordingly, a large number of airport authorities (243) in the U.S. 

were requested for statistics of various types of Runway and 
Apron equipment they are using at their airports, and the increase 

expected by the end of 1976. At the same time 20 commercial 

air carriers were approached for similar information in regard to the 
Ramp equipment. 

This was followed up by visits, and personal discussions with 

some of the airport authorities and airlines officials in the U.S. 

- Airport Authorities: The Aviation Department, Kansas City, 
Mo.; The F.A.A. Bureau of National Capital Airport, Falls 
Church, Va.; The Dade County Port Authority, Miami, Fla.; 

and The Massachusetts Port Authority, Boston, Mass. 

Airlines Officials: The American Airlines, New York; The 
Eastern Airlines, Miami; The Northeist Airlines, Boston, Mass.; 

The Ozark Air Lines, St. Louis, Mo.; The Trans World Air-

lines, Kansas City, Mo.; and The United Air Lines, Chicago, 

Ill. In addition, a discussion was arranged with the Airport 

Operators Council International (AOCI). 

F3oth the airport authorities and the airlines were veiY responsive 
to the letters of request and to the visits and discussions. 

Eleven replies were received from airlines, and 102 from airport 

authorities. The visits were extremely productive as the 

personal discussions rendered it possible to œllect many de-

tails and a variety of information which would have been other-

wise difficult. The discussions at the AOCI, and the F.A.A. 

Bureau of National Capital Airport which is directly responsible 

for the management and operation of Dulles International Airport, 

Washington, were of particular interest. The Bureau of 
National Capital Airport being an office of the F.A.A. was 
a good source of general information on F.A.A. practices and 

standards. 

Considerable details were thus gathered from letters and visits 

in respect of the equipment now in use and those contemplated 

for future procurement, the rate of depreciation, the cost, etc. 

A number of aviation journals, the ICAO publications, and the 
F.A.A. circulars and publications provided a lot of pertinent 
information. A typical inventory of a large U.S. airline served 

as another useful reference. Manufacturers' catalogues were 

of additional help in this study. 

The F.A.A. National Aviation System Plan (1971-1980) vvas 

taken as the basis for the construction of new air carrier airport 

system, and for the conversion of some of the existing 1-ligh 

!Density, Medium Density and Low Density air carrier airports-

in the computation of requirements of Runway and Apron equip-

ment, due to new developments of airports during 1971-76. 

Other F.A.A. publications and references, as also some of the 

aviation and commercial publications aided the listing of the 
existing High Density and Medium Density air carrier airports. 

The U.S. air carriers were categorized as Major/Trunk, Inter-

mediate/Regional and Feeder airlines in forecasting the Ramp 

equipment. 

The requirement arising from the construction of new airports, 

upgrading of the existing airports, and the increased commit-

ments at the existing airports was grouped as Addition in 

forecasting the Runway and Aproro equipment. Those for the 

replacement of existing equipment because of fair wear and 
tear, and/or obsolescence were computed as Replacement. 

The forecast for the period 1971-76 was calculated as the total 

of the Addition and the Replacement. 

Similarly, the Ramp equipment forecast was computed in two 

steps - Addition and Replacement. The Addition in this case is 

occasioned- mainly due to the introduction of 8-747 and the an-

ticipated future increase in this type of aircraft and other wide 

body aircraft. 



METHODOLOGY 
f 

In attempting a period-wise break-down, 60% of the total is 
alloted to the period 1971-1973, and 40% to 1974-76, as a 
reasonable approximation. It would be logical to assume that 
the airport authorities as well as the airlines would expend more 
in earlier years to meet the all round demand created by the 
new breed of aircraft and the increased air traffic. 

The information obtained from visits to U.S. airport authorities, 
the U.S. airlines and some of the users of equipment in this 
country are the main sources of reliance for the equipment cost 
estimate. 

Runway and Apron Equipment 
Based on the information gathered from the airport authorities, 
the quantity of the existing equipment, and the quantity of 
additional equipment that are likely to be purchased by the end 
of 1976 were tabulated in the categorized list (High Density, 
Medium Density, Low Density) of airports. These figures were 
then applied to all the existing number of airports in each cate-
gory to determine the total quantity of equipment units presently 
in existence, and the quantity likely to be procured by 1976 end. 

The quantity likely to be procured was the most important para-
meter in determining the Addition. It provided a basis for the 
forecast of requirements at the new airports to be constructed 
and at the existing airports to be upgraded. It also provided 
a basis for the calculation of additional requirements at the 
existing airports due to increased commitments. 

The Replacement was computed on the principle of two factors 
- the quantity of existing equipment, and the anticipated life-span 
of the equipment The life-span of Rescue and Fire Fighting 
equipment was assumed as 10 years, that of sweeping and Snow 
Removal equipment as 10 to 12 years, the Grass Cutter and Mower 
as 5 years, and the small Riding Type Sweeper as 8 years. 

Ramp Equipment 
As a start, a total of sixty U.S. airlines were considered. The 
passenger seating capacity offered by the aircraft fleet of these 
sixty airlines was then analyzed. It was revealed that thirty 
one of these accounted for approximately 97.5% of the total 
seating capacity of U.S. airlines. 

Consequently, those thirty one airlines were taken into account 
in the study of the Ramp equipment. These airlines were there-
after entered in the categorized list (Major/Trunk, Intermediate/ 
Regional, Feeder) of airlines. 

From the collected data, an average holding (existing equipment) 
for each item of equipment in each category of airlines was cal-
culated, and the items of additional equipment that are likely to 
be procured by the end of 1976 were tabulated in the categorized 
list of airlines. 

These figures were then applied to all the airlines in each cate-
gory to arrive at the total quantity of existing equipment, and the 
quantity likely to be obtained by the end of 1976. 

Thereafter, as in the case of the Runway and Apron equipment, 
the forecast was based on Addition and Replacement. In this 
case, however, the forecast for the Addition, and for the Replace-
ment in each type of equipment was obtained by examining the 
forecasts given by the various airlines and striking a reasonable 
average in each case. 

For the computation of Replacement, the rate of depreciation of 
equipment was based on the opinion expressed by some of the 
airlines. Generally, 10 to 12 years is taken as the life-span of 
mobile equipment, and 15 years for non-mobile equipment. 

2 



TOTAL U.S. DEMAND 

As the number of aircraft operating into an airport increases and 
as the type of aircraft operated changes to those of superior 

characteristics and higher capacity, greater number and variety 

of Ramp equipment are needed for the ground handling of air-

craft. The quantum of aircraft arrivals and departures also has 

its impact. More so, during a peak period of activity. 

These elements are not peculiar only to the Ramp equipment. 

These are equally common to Runway and Apron equipment. 

Apart from the question of providing adequate Rescue and 
Fire Fighting equipment, Sweeping and Snow Removal equip-

ment, and the Grass Cutting equipment due to increased air- 

port activities, additional airports are needed to be constructed 

and/or the airfield area enlarged to relieve ground congestions 
and enhance airport capacity. This again, gives rise to 

additional requirements. 

Thus, the demand for Ramp equipment; and Runway and Apron 

equipment is somewhat correlated. 

The phenomenal increase in air activities in recent years has 

been a problem enough to airport authorities as well as air-

lines. The advent of the  6-707, the predicted increase of these 

aircraft, and the future introduction of other large body air-

craft, as also, supersonics have further accentuated the 
problems. There is an energetic effort on the part of all 

concerned to equip the airports and the airlines to meet this 

new situation in the best practicable manner, commensurate 

with financial possibilities. 

It is therefore not surprising that the forecasted demand for 

the Ramp equipment and for the Runway and Apron equipment 

should bear a close relationship. It is of interest that the de-

mand forecast ($264,812,000) for the Ramp equipment during 

1971-1976 is approximately 10% higher than the corresponding 

figure ($239,559,000) for the Runway and Apron equipment. 

The following three pages summarize the total demand forecast. 

Then, follows detailed breakdowns of the various constituents. 

These details are grouped F.A.A. Region-wise as well as 
Airport category-wise, in the case of the Runway and Apron 

equipment. The particulars regarding the Ramp equipment are 
grouped Airlines category-wise. Prefacing each F.A.A. Re-

gional Denand forecast, a map of the region depicts the States 

constituing the region. The map is preceded by certain 

pertinent statistics relating to the region. 

3 



TOTAL U. S. DEMAND 

PROJECTED REQU!REMENT 

1971-1976 

Distribution by Equipment Category 

RAMP EQUIPMENT 

ESPECIALLY FOR W-B A/C 

(All figures in U.S. dollars x 1000) 

RESCUE AND FIRE FIGHTING EQUIPMENT 

Water Truck (W-B A/C) 

Catering/Commissary Truck (W-B A/C) 

Lavatory Service Truck (W-B A/C) 

Dolly (W-B A/C) 

Container Loader (W-B A/C)- 

Belt Loader/Cargoveyor (W-B A/C) 

High-Lift Truck (W-B A/C) 

420 
3800 
1360 
6942 
88SO 
2210 
3750 

Rescue Truck 

Foam Truck 

Tanker (Water) 

Tracked Vehicle 

27,332 

Runway & Apron 

Equipment 

$239,559 

RAMP EQUIPMENT 

COMMON TO ALL A/C 

Truck-mounted Passenger Stairs 

Passenger Loading Bridge/"Jetway" 

Water Truck (Std. A/C) 

Catering/Commissary Truck (Std. A/C) 

Lavatory Service Truck (Std. A/C) 

Baggage Cart 

Baggage Tracror/Tug 

Aircraft Tractor (Heavy) 

Aircraft Trector (Light) 

Trcnsporter 

Pallet Trailer 

Dolly (Std. A/C) 

Container Loader (Std. A/C) 

Belt Loader/Cargoveyor (Std. A/C) 

High-Lift Truck (Std. A/C) 

Forklift Truck 

Manlift Standard 

Mon lift  Equipped for deicing 

Air-Conditioning/Heating Truck 

Ground Power Unit/Energizer 

Aircraft Refueller 

8085 
9639 
4220 

13048 
4580 

14431 
9035 

12705 
23875 

2250 
1832 

14172 
17056 
17083 
3060 

10596 
1650 

14094 
3648 

26530 
25890 

SWEEPING, SNOW REMOVAL & 

GRASS CUTTING EQUIPMENT 

Small Riding .  Type Vacuum - Power Sweeper 

Runway Sweep-  er - lntegral Type. 

Runway/Snow Sweeper - Attachment Type 

Snow Blower - Integral Type 

Siiow Blower - Attachment Type 

Snow Plough - Integral Type 

Snew Plough - Attachment Type 

Grass Cutter and Mower 

669 
11010 

1176 
31300 

167 
2168 
1254 
3070 

50,814 

TOTAL 	237,480 



F.A.A. REGIONAL DEMAND AIRPORT CATEGORY DEMAND. 

U.S. AIRPORT DEMAND 

RUNWAY AND APRON EQUIPMENT 

PROJECTED REQUIREMENT 

1971-1976 

Distribution by F.A.A. Region and Airport Category 

(AH figures in U.S. dollars x 1000) 
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1 
1 
1 

U.S. AIRLINES DEMAND 

RAMP EQUIPMENT 

PROJECTED REQUIREMENT 

1971-1976 

Distribution by Airlines Category 

(All figures in U.S. dollars x 1000) 

INTERMEDIATE 

/REGIONAL 

AIRLINES 

$49,567 
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1 mean annual snowfall exceeds 10 inches. 

Source: Local Climatological Data Annual, 1968. *For 12 months ended June 30, 1969. 

• REGIONAL DEMAND 
F.A.A. Central Region 

. 
POPULATOON 	• 	 11 

	

Enplaned 	 Snow(S) e  

	

Passenger 	 Total Area 	 Total 	Urban 	Rural 	 or 	. 
State 	 (Number)* 	 (Sq. miles) 	(Number :1 	1000) 	(%) 	(%) 	No Snow(N) 

Illinois 	 14,529,817 	 56,400 	 10,934 	 81 	19 	 S 

Indiana 	 1,525,137 	 36,291 	 5,051 	 63 	37 	 S 

Iowa 	 851,459 	 56,290 	 2,771 	 56 	44 	 S 

Kansas 	 434,150 	 82,264 	 2,262 	 64 	36 	 S 

Michigan 	 4,470,707 	 58,216 	 8,720 	. 	73 	27 	 S 

Minnesota 	 2,844,963 	 84,068 	 3,642 	 64 	36 	 S 

Missouri 	 5,421,004 	 69,686 	 4,583 	 69 	31 	 S 

Montana 	 468,578 	 147,138 	 •686 	 51 	49 	 S 

Nebraska 	 888,058 	 77,227 	• 	1,424 	 54 	46 	 S 

North Dakota 	 • 	292,473 	 70,665 	 614 	 39 	61 	 S 

South Dakota 	 322,188 	 77,047 	 651 	 41 	59 	 S 

Wisconsin 	 1,437,321 	 56,154 	 4,218 	 64 	36 	 S 

A STATISTICAL PROFILE 

1 
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A A CENTRAL REGION   
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• REGIONAL DEMAND 	 RUNVJAY AND APRON EQUIPMENT 

F.A.A. Central Region 

EQUIPMENT 

HIGH DENSITY AIRPORTS 	 MEDIUM DENSITY AIRPORTS 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 
QTY. 	$,000 	 QTY. 	$,000 	QTY. 	$,000 	 QTY. 	$,000 

1. Rescue Truck 	 19 	855 	17 	765 	54 	2430 	47 	2115 

. 2. Foam Truck 	 21 	2100 	18 	1800 	46 	4600 	41 	4100 

3. Tanker (Water) 	 A 	200 	 4 	200 	21 	1050 	18 	900 

4. Tracked Vehicle 	 1 	15 	 1 	15 	3 	45 	 3 	45 

5. Small Riding Type Vacuum - Power Sweeper 	 8 	16 	 6 	12 	12 	24 	11 	22 

6. Runway Sweeper - Integral Type 	 13 	390 	11 	330 	16 	480 	14 	420 

7. Runway/Snow Sweeper - Attachment Type 	 19 	38 	16 	32 	41 	82 	36 	72 

8. Snow Blower - Integral Type 	 23 	1150 	20 	1000 	66 	3300 	59 	2950 

9. Snow Blower - Attachment Type 	 1 4 	14 	 12 	12 	3 	3 	 3 	3 

10. Snow Plough - Integral Type 	 10 	40 	 8 	32 	85 	340 	77 	308 

11. Snow Plough - Attachment Type 	- 	 37 	37 	32 	32 	123 	123 	110 	110 

12. Grass Cutter and Mower 

	

	 71 	71 	59 	59 	154 	154 	128 	128 

TOTALS 

(AM  figuros in U.S. Dollars) 
9 



REGIONAL DEMAND 

F.A.A. Central Region 

RUNWAY AND APFION EQUIPMENT 

LOW DENSITY AIRPORTS 

1971-1973 	 1974-1976 
QTY. 	6,000 	 QTY. 	6,000 

TOTALS (All Airports in Region) 	 TOTALS (Ali Airports in Region) 

1971-1973 	 1973-1976 	 1971-1976 
QTY. 	6,000 	 QTY. 	6,000 	 QTY. 	6,000 

	

37 	1665 	 25 	1125 	110 	4950 	89 	4005 	 199 	8955 

	

45 	4500 	 30 	3000 	112 	11200 	89 	8900 	 201 	20100 

	

21 	1050 	 14 	700 	 46 	2300 	36 	1800 	 82 	4100 

	

0 	0 	 0 	0 	 4 	60 	4 	60 	 8 	120 

	

0 	0 	 0 	0 	20 	40 	17 	34 	 37 	7 .4 

	

21 	630 	 14 	420 	50 	1500 	- 39 	1170 	 89 	2670 

	

37 	74 	 25 	50 	97 	194 	77 	154 	 174 	348 

	

66 	3300 	 44 	2200 	155 	7750 	123 	6150 	 278 	13900 

	

4 	4 	 3 	3 	21 	21 	18 	18 	 39 	39 

	

66 	264 	 44 	176 	161 	644 	129 	516 	 290 	1160 

	

62 	62 	 41 	41 	222 	222 	183 	183 	 405 	405 

	

209 	209 	139 	139 	434 	434 	326 	326 	 760 	760 

	

29315 	 23316 	 52631 

(All figures in U.S. Dollars) 



1 
1 A STATISTICAL PROFILE 

F.A.A. CENTRAL FIEGION 
REGIONAL DEMAND 
F.A.A. Eastern Region 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 3> mean annual snowfall exceeds 10 inches. 

Source: Local Climatological Data Annual, 1968. *For 12 months ended June 30, 1969.. 

- 

POPULATO N 

	

Enplaned 	 Snow(S)* 

	

Passenger 	 Total Area 	 Total 	 Urban 	Rural 	 or 
State 	 (Number)* 	 (Sq. miles) 	(Number x 	1000) 	(%) 	(%) 	No Snow(N) 

---- 	 _ 

l 
Connecticut 	 940,247 	 5,009 	 2,951 	 78 	22 	 S 

Delaware 	 20,265 	 2,399 	 525 	 66 	34 	 S 

' 	District of Colombia 	 5,765,092 	 61 	 794 	 100 	 S 

Kentucky 	 1,101,089 	 40,395 	1 	3,160 	 46 	54 	 S 

Maine 	 216,402 	 33,215 	 963 	 52 	48 	 S 

Maryland 	 1,553,315 	 10,577 	 3,677 	 72 	28 	 S 

Massachusetts 	 4,485,118 	 8,093 	 5,431 	 84 	16 	 S 

New Hampshire 	 49,051 	 9,304 	 699 	 58 	42 	 S 	1 

New Jersey 	 26,089 	 7,836 	 7,020 	 90 	10 	 S 

New York 	 19,895,035 	 49,576 	 18,040 	 84 	16 	1 	S 

Ohio 	 5,904,897 	 41,222 	 10,564 	 73 	27 	 S 

Pennsylvania 	 6,679,109 	 45,333 	 11,709 	 71 	29 	1 	S 

Rhode Island 	 382,102 	 1,214 	 883 	 84 	16 	 S 

Vermont 	 115,241 	 9,609 	 424 	 40 	60 	 S 

Virginia 	 1,472,468 	 40,817 	 4,412 	 58 	42 	 S 

West Virginia 	 453,352 	 24,181 	 1,801 	 40 	60 

1 
11 
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1 
RUNVVAY AND APRON EQUIPMENT REGIONAL DEMAND 

F.A.A. Eastern Region 1 

1 
1 
1 
1 

1 
1 

1 
EQUIPMENT 

HIGH DENSITY AIRPORTS 	 MEDIUM DENSITY AIRPOFITS 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 

QTY. 	6,000 	 QTY. 	6,000 	QTY. 	6,000 	 QTY. 	6,000 1 
1. Rescue Truck 

	

	 •22 	990 	• 	16 	720 	46 	20 70 	40 	1800 

_ 
2. Foam Truck 	 49 	4900 	 44 	4400 	71 	7100 	 62 	6200 

3. Tanker (VVater) 	 • 10 	500 	 9 	450 	23 	11,50 	 21 	10 50 

4. Tracked Vehicle 	 0 	 0 	 0 	0 	5 	75 	 4 	60 

5. Small Riding Type Vacuum - Power Sweeper 	15 	30 	 13 	26 	28 	56 	 24 	48 

6. Runway Sweeper - Integral Type 	 5 	' 	150 	 5 	150 	18 	540 	 16 	480 

7. Runway/Snow Sweeper - Attachment Type 	46 	92 	 41 	82 	61 	122 	 52 	104 

8. Snow Blower - Integral Type 	 36 	1800 	 32 	1600 	81 	40 50 	 74 	3700 

9. Snow Blower - Attachment Type 	 18 	18 	 16 	16 	34 	34 	 31 	31 

10. Snow Plough - Integral Type 	 28 	112 	 25 	100 	60 	240 	 53 	212 

11. Snow Plough - Attachment Type 	 85 	85 	 76 	76 	160 	160 	142 	142 

12. Grass Cutter and Mower 

	

	 213 	213 	175 	175 	188 	188 	158 	158 

TOTALS 

1 
(All figures in U.S. Dollars) 

13 



1 
1 
1 
1 

REGIONAL DEMAND 	 RUNWAY AND APRON EQUIPMENT 
F.A.A. Eastern Region 

LOW DENSITY AIRPORTS 
1971-1973 	 1974-1976 

QTY. 	$,000 	 QTY. 	$,000 

TOTALS (All Airports in Region) 	 TOTALS (Ali Airports in Region) 
1971-1973 	 1973-1976 	 1971-1976 

QTY. 	$,000 	 QTY. 	$,000 	 QTY. 	$,000 

	

12 	540 	 8 	360 	80 	3600 	64 	2880 	 144 	6480 

	

I 42 	4200 	 28 	2800 	162 	16200 	134 	13400 	 296 	29600 

	

18 	900 	 12 	600 	 51 	2550 	42 	2100 	 93 	11650 

1 	0 	0 	 0 	0 	 5 	75 	4 	60 	 9 	135 

Il 	
3 	6 	 2 	4 	46 	92 	39 	78 	 85 	170 

	

9 	270 	 6 	180 	32 	960 	27 	810 	 59 	1770 

	

I 16 	32 	 11 	22 	123 	246 	104 	208 	 227 	454 

	

42 	2100 	 28 	1400 	159 	7950 	134 	6700 	 293 	14650 ) , • 

	

2 	2 	 2 	2 	54 	54 	49 	49 	 103 	103 I II  
i 	28 	112 	 18 	72 	116 	464 	96 	384 	 212 	848 

I 	62 	62 	 42 	42 	307 	307 	260 	260 	 567 	567 

	

I 104 	104 	 70 	70 	505 	505 	403 	403 	 908 	908 

33003 	 27332 	 60335 

(AM figures in U.S. Dollars) 1 14 
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1 

mean annual snowfall exceeds 10 inches. 

Source: Local Climatological Data Annual, 1968. *For 12 months ended June 30, 1969. 

REGIONAL DEMAND 

F.A.A. Southern Region 
A STATISTICAL PROFILE 

, 
' 	 POPULATION 

+ 	Enplaned 	' 	 Snow(S) e 

	

Passenger 	 Total Area 	 Total 	Urban 	Rural 	 or 

State. 	 (Number)* 	 (Sq. miles) 	1 	(Number x 1000) 	(%) 	(%) 	No Snow(N) 
_ 

, 	  

Alabama 	 1,113,533 	 51,609 	 3,552 	 58 	42 	 N 

Florida 	 8,660,711 	 58,560 	 6,048 	 74 	26 	 N 

	

1  Georgia 	 7,898,305 	 58,197 	 4,452 	 47 	53 	 N 

Mississippi 	 377,980 	 47,716 	 2,321 	 41 	59 	 N 

North Carolina 	 2,016,714 	 52,586 	 5,006 	 41 	59 	 N 

South Carolina 	 704,905 	 31,055 	 2,584 	 45 	55 	 N 

Tennessee 	 2,732,788 	 42,244 	 3,940 	 54 	46 	 N 

1 
1 

1 
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F  A A SOUTHERN REGION   

t 1f101 .11%1  
Ralieah  -  Durham — _, 

MEMPHIS 

MISS' 

Jackson 	 Montgomery 

là. pBMslibt 

REGIONAL 
HEADQUARTERS  
P.O. Box 20636, 
Atlanta, Ga. 30320, 
U.S.A. 

Charleston 

avannah 

.da'ton'a Beach 

Panama 

• ••• • • • • • • • • • • • • - • • • • 

• • 	• rlando • • • 	• 
• • • • • • • • • • • • • • • • 	• 

TAMPA 

Myers 

West Palm Beach 

Ft. icuderdale 

MIAMI 

• ••• • - • • • • • • • • • • • - • 

HIGH DENSITY AIRPORTS 

MEDIUM DENSITY AIRPORTS 
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1 
1 

RUNWAY AND APRON EQUIPMENT REGIONAL DEMAND 

F.A.A. Southern Region 

EQUIPMENT 

1. Rescue Truck 

2. Foam Truck 

3. Tanker (Water) 

4. Tracked Vehicle 

5. Small Riding Type Vacuum - Power Sweeper 

6. Runway Sweeper - Integral Type 

7. Runway/Snow Sweeper - Attachment Type 

8. Snow Blower - Integral Type 

9. Snow Blower - Attachment Type 

10. Snow Plough - Integral Type 

11. Snow Plough - Attachment Type 

12. Grass Cutter and Movver 

TOTALS 

1 
1 

HIGH DENSITY AIRPORTS 	 MEDIUM DENSITY AIRPORTS 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 
QTY. 	$,000 	 QTY. 	$,000 	QTY. 	8,000 	 QTY. 	$,000 

	

11 	495 	 10 	450 	74 	3330 	 65 	2925 

	

41 	4100 	 37 	3700 	111 	111-00 	 100 	10000 I 

	

10 	500 	 9 	450 	32 	1600 	 29 	1450 1 

	

2 	30 	 2 	30 	2 	30 	 1 	15 

	

0 	0 	 0 	0 	31 	62 	 27 	54 I 

	

9 	270 	 8 	240 	38 	1140 	 33 	990 

	

3 	6 	 3 	6 	24 	48 	 22 	44 1 

	

0 	0 	 0 	0 	0 	0 	 0 	0 a  

3 

	

0 	0 	 0 	0 	2 	2 	 1 	1  

	

0 	0 	 0 	0 	2 	8 	 1 	4 I 

	

0 	0 	 0 	0 	39 	39 	 35 	35 

	

41 	41 	 34 	34 	193 	193 	163 	163 1 

1 
1 

1 (All figures in U.S. Dollars) 
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RUNWAY AND APRON EQUIPMENT REGIONAL DEMAND 

F.A.A. Southern Region 

LOW DENSITY AIRPORTS 

1971-1973 	 1974-1976 

QTY. 	$,000 	 QTY. 	$,000 

TOTALS (All Airports in Region) 	 TOTALS (All Airports in Region) 

1971-1973 	 1973-1976 	 1971-1976 
QTY. 	$,000 	 QTY. 	$,000 	 QTY. 	$,000 

	

27 	1215 	 18 	810 	112 	5040 	93 	4185 	 205 	9225 

	

35 	3500 	23 	2300 	187 	18700 	160 	16000 	 347 	34700 

	

18 	900 	 12 	600 	 60 	3000 	50 	2500 	 110 	5500 

	

0 	0 	 0 	0 	 4 	60 	3 	45 	 7 	105 

	

6 	12 	 4 	cz 

	

L., 	 37 	74 	31 	62 	 68 	136 

\ 

	

4 	120 	 3 	90 	51 	1530 	44 	1320 	 95 	2850 

	

6 	12 	 4 	8 	33 	66 	29 	58 	 62 	124 

	

2 	100 	 1 	50 	 2 	100 	 1 	50 	 3 	150 

	

0 	0 	 0 	0 	 2 	2 	 1 	1 	 3 	3 

	

4 	16 	 3 	12 	 6 	24 	 4 	16 	 10 	40 

	

6 	6 	 4 	4 	45 	45 	39 	39 	 84 	84 

	

72 	72 	 48 	48 	306 	306 	245 	245 	 551 	551 

	

28947 	 24521 	 , 	53468 

(All figures in U.S. Dollars) 
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1 
1 
1 
1 
1 
1 
1 

1 
1 

REGIONAL DEMAND 
F.A.A. Southwest Region 

POPUL_ATION 

Enplaned 	 Snow(S) e  

	

- 	 Passenger 	 Total Area 	 Total 	Urban 	Rural 	 or 

	

State 	 (Number)* 	 (Sq. miles) 	(Number x 	1000) 	(%) 	(%) 	No Snow(N) 
, 

Arkansas 	 488,686 	 53,104 	 1,976 	 49 . 	51 	 N 

Louisiana 	 2,562,025 	 48,523 	 3,678 	 65 	35 	 N 

New Mexico 	 680,767 	 121,666 	 990 	 70 	30 	 N 

Oklahoma 	 1,223,652 	 69,919 	 2,475 	 65 	35 	 N 

' Texas 	 9,930,298 	 267,339 	 10,784 	 77 	23 	 N 

A STATISTICAL PROFILE 

1 
1 
1 
1 

e mean annual snowfall exceeds 10 inches. 

*For 12 months ended June 30, 1969. 	 Source: Local Climatological Data Annual, 1968. 
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FA  A 	SOUTHWEST 	REGION  

HIGH DENSITY AIRPORTS 

REGIONAL 
HEADQUARTERS 

P.O. Box -1689, 
Fort Worth, Tex. 76101, 
U.S.A. MEDIUM DENSITY AIRPORTS 

Oklahoma City 

NEW ORLEANS 

San Antonio 
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1 
RUNWAY AND APRON EQUIPMENT REGIONAL DEMAND 

F.A.A. Southwest Region 1 
1 
1 
1 
1 

1 

1 
1 

EQUIPMENT 

HIGH DENSITY AIRPORTS 	 MEDIUM DENSITY AIRPORTS 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 
QTY. 	8,000 	 QTY. 	8,000 	. QTY. 	8,000 	 QTY. 	8,000 

1. Rescue Truck 	 5 	225 	 4 	180 	45 	2025 	40 	1800 

. 2. Foam Truck 	 12 	1200 	• 10 	1000 	63 	6300 	55 	5500 

3. Tanker (Water) 	 3 	150 	 3 	150 	14 	700 	 13 	650 

4. Tracked Vehicle 	 0 	0 	 0 	0 	2 	30 	 1 	15 

5. Small Riding Type Vacuum - Power Sweeper 	3 	6 	 3 	6 	31 	62 	28 	56 

6. Runway Sweeper - Integral Type 	 3 	90 	 3 	90 	19 	570 	17 	510 

7. Runway/Snow Sweeper - Attachment Type 	 0 	
r-A 

	

.4, 	 0 	 0 	31 	62 	28 	56 

8. Snow Blower - Integral Type 	 0 	0 	 0 	0 	0 	0 	 2 	0 

9. Snow Blower - Attachment Type 	 0 	0 	 0 	0 	3 	3 	 3 	3 

10. Snow Plough - Integral Type 	 0 	0 	 0 	0 	3 	12 	 3 	12 

11. Snow Plough - Attachment Type - 	 0 	0 	 0 	0 	24 	24 	22 	22 

12. Grass Cutter and Mower 

	

	 25 	25 	 21 	21 	106 	106 	 SS 	88 

TOTALS 

1 
1 

(All figures in U.S. Dollars) 
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1 
REGIONAL DEMAND 

F.A.A. Southwest Region 

RUNWAY AND APRON EQUIPMENT 

1 

1 

1 

1 
1 
1 

LOW DENSITY AIRPORTS 

1971-1973 	 1974-1976 
QTY. 	$,000 	 QTY. 	$ ,000 

TOTALS (All Airports in Region) 	 TOTALS (All Airports in Region) .  

1971-1973 	 1973-1976 	 1971-1976 

QTY. 	$,000 	 QTY. 	$,000 	 QTY. 	$,000 

	

24 	1080 	16 	720 	 74 	3330 	60 	2700 	 134 	6030 

	

35 	3500 	23 	2300 	110 	11000 	88 	8800 	 198 	19800 

	

11 	550 	 7 	350 	 28 	1400 	23 	1150 	 51 	2550 

re  

	

0 	0 	 0 	0 	 -2 	30 	1 	15 	 3 	45 

	

13 	27 	 9 	18 	 47 	95 	40 	80 	 87 	175 

	

5 	150 	 4 	120 	 27 	810 	24 	720 	 51 	1530 

	

c 	16 	 5 	10 	 39 	78 	33 	66 	 72 	144 o 

	

3 	150 	 e)  

	

c.. 	12)0 	 3 	150 	2 	100 	 5 	250 

	

0 	0 	 0 	0 	 3 	3 	3 	3 	 6 	6 

	

3 	12 	 2 	8 	 6 	24 	5 	20 	 11 	44 

	

16 	16 	11 	11 	 40 	40 	33 	33 	 73 	73 

	

108 	108 	72 	79 	239 	239 	181 	181 	 420 	420 

	

17199 	 13868 	 31067 

(All figures in U.S. Dollars) 
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1 
1 
1 
1 
1 

1 
1 

1 mean annual snowfall exceeds 10 inches. 

Source: Local Climatological Data Annual, 1968. *For 12 months ended June 30, 

REGIONAL DEMAND 

F.A.A. Western Region 

	

POPULATION 	 I 

	

Enplaned 	 • Snow(S)*  

	

Passenger 	 Total Area 	- 	Total 	Urban 	Rural 	 or 

State 	 (Number)* 	 (Sq. miles) 	(Number x 1000) 	(°/c.) 	(%) 	1 	No Snow(N) - 

r 

ï 	Arizona 	 1,852,151 	 113,909 	 1,631 	 73 	1 	27 	 S 

California 	 17,175,368 	 158,693 	 18,918 	 86 	14 	, 	S 

Colorado 	 3,582,039 	 104,247 	 1,986 	 75 	25 	1 	S 

Idaho 	 386,156 	 83,557 	 699 	 48 	52 	 S 

i Nevada 	 2,102,227 	 110,540 	 439 	 73 	27 	 S 

Oregon 	 1,459,143 	 96,981 	 2,003 	 65 	35 	 S 

Utah 	 1,012,601 	 84,916 	 1,029 	 77 	23 	 S 

Washington 	 3,147,163 	 68,192 	 3,204 	 69 	31 	 S 

Wyoming 	 166,591 	 97,914 	 311 	 58 	42 	 S 

i 

__. 	,— ...._ 	____......__ ..._ 	._.... 	_ .....„_. 	_ 	.....—__. 	. 	. 	 . 	. 	. 

A STATISTICAL PROFILE 

1 
1 
1 

1 
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HIGH DENSITY AIRPORTS 

MEDIUM DENSITY AIRPORTS 
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RUNWAY AND APRON EQUIPMENT REGIONAL DEMAND 

F.A.A. Western Region 

HIGH DENSITY AIRPORTS 	 MEDIUM DENSITY AIRPOFITS 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 
QTY. 	8,000 	 QTY. 	8,000 	QTY. 	8,000 	 QTY. 	$,000 

1. Rescue Truck 	 10 	450 	 9 	405 	37 	1665 	34 	1530 	11 

. 2. Foam Truck 	 20 	2000 	 IS 	1800 	69 	6900 	63 	6300 	1 

3. Tanker (Water) 	- 	 6 	300 	 5 	250 	22 	1100 	20 	1000 

4. Tracked Vehicle 	 0 	. 0 	 0 	0 	0 	0 	 0 	0 	111 

5. Small Riding Type Vacuum - Power Sweeper 	 0 	0 	 0 	0 	21 	42 	 I S 	36 

6. Runway Sweeper - Integral Type 	 4 	120 	 4 	120 	25 	750 	22 	660 	I 

7. Runway/Snow Sweeper - Attachment Type 	10 	20 	 9 	18 	15 	30 	13 	26 	1 

8. Snow Blower - Integral Type 	 10 	500 	 9 	450 	15 	750 	13 	650 

9. Snow Blower - Attachment Type 	 2 	2 	 2 	2 	0 	0 	 0 	0 	I 
10. Snow Plough - Integral Type 	 8 	32 	 7 	28 	2 	8 	 2 	8 

11. Snow Plough - Attachment Type 	- 	 12 	12 	11 	11 	38 	38 	34 	34 	I 

12. Grass Cutter and Mower 

	

	 21 	21 	17 	17 	100 	100 	 83 	83 	1 

TOTALS 

EQUIPMENT 

(All figures in U.S. Dollars) 
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RUNWAY AND APRON EQUIPMENT REGIONAL DEIVIAND 
F.A.A. Western Region 

LOW DENSITY AIRPORTS 

1971-1973 	 1974-1976 
QTY. 	$,000 	 QTY. 	$,000 

TOTALS (All Airports in Region) 	 TOTALS (All Airports in Region) .  
1971-1973 	 1973-1976 	 1971-1976 

QTY. 	$,000 	 QTY. 	$,000 	 QTY. 	$,000 

	

42 	1890 	28 	1260 	89 	4005 	71 	3195 	 160 	7200 

	

50 	5000 	 33 	3300 	139 	13900 	114 	11400 	 253 	25300 

	

18 	900 	 12 	600 	 46 	2300 	37 	1850 	 83 	4150 

	

0 	0 	 0 	0 	 0 	0 	0 	0 	 0 	0 

	

11 	22 	 7 	14 	32 	64 	25 	50 	 57 	114 

	

11 	330 	 7 	210 	40 	1200 	33 	990 	 73 	2190 

	

4 	8 	 2 	4 	29 	58 	24 	48 	 53 	106 

	

0 	0 	 0 	0 	 25 	1250 	22 	1100 	 47 	2350 

	

7 	7 	 5 	5 	 9 	9 	7 	7 	 16 	16 

	

0 	0 	 0 	0 	 10 	40 	9 	36 	 19 	76 

	

18 	18 	 12 	12 	68 	68 	57 	57 	 125 	125 

	

126 	126 	84 	84 	247 	247 	184 	184 	 431 	431 

	

23141 	 18917 	 42058 

(All figures in U.S. Dollars) 
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1 

1 
1 
1 
1 

107984 	 71968 	 29727 	 19839 TOTALS 1 

RAMP EQUIPMENT 

EQUIPMENT 

MAJOR/TRUNK AIRLINES 	 INTERMEDIATE/REGIONAL AIRLINES 

1971-1973 	 1974-1976 	 1971-1973 	 1974-1976 

QTY. 	$,000 	 QTY. 	$,000 	QTY. 	$,000 	 QTY. 	$,000 

1. Truck-mounted Passenger Stairs 	 147 	4851 	98 	3234 	0 	0 	 0 	0 
2. Passenger Loading Bridge/"Jetway" 	 43 	3483 	29 	2349 	28 	2268 	 19 	1539 
3. Water Truck (Std. A/C) 	 119 	1190 	79 	790 	67 	670 	44 	440 
4. Water Truck (W-B A/C) 	 13 	260 	 S 	160 	0 	0 	 0 	0 

5. Catering/Commissary Truck (Std. A/C) 	275 	770 0 	183 	5124 	5 	140 	 3 	84 
6. Catering Commissary Truck (W-B A/C) 	 57 	2280 	38 	1520 	0 	0 	 0 	0 
7. Lavatory Service Truck (Std. A/C) 	 149 	1490 - 	99 	990 	65 	650 	44 	440 
8. Lavatory Service Truck (W-B A/C) 	 41 	820 	27 	540 	0 	0 	 0 	0 
9. Baggage Cart 	 7241 	5430 	4827 	3620 	1401 	1050 	934 	700 

10. Baggage Tractor/Tug 	 691 	4491 	461 	2996 	67 	435 	44 	286 
11. Aircraft Tractor (Heavy) 	 27 	3267 	18 	2178 	36 	4356 	24 	2904 
12. Aircraft Tractor (Light) 	 62 	1550 	42 	1050 	281 	7025 	187 	4675 
13. Transporter 	 18 	450 	12 	300 	0 	0 	 0 	0 
14. Pallet Trailer 	 889 	1066 	593 	711 	27 	32 	18 	21 
15. Dolly (Std. A/C) 	 8467 	8467 	5645 	5645 	36 	36 	24 	24 
16. Dolly (W-B A/C) 	 1666 	4165 	1111 	2777 	0 	0 	 0 	0 
17. Container Loader (Std. A/C) 	 250 	10250 	166 	6806 	0 	0 	 0 	0 
18. Container Loader (W-B A/C) 	 106 	5300 	71 	3550 	0 	0 	 0 	0 
19. Belt Loader/Cargoveyor (Std. A/C) 	 585 	6142 	390 	4095 	208 	2184 	139 	1459 
20. Belt Loader/Cargoveyor (W-B A/C) 	 39 	1326 	26 	884 	0 	0 	 0 	0 
21. High-Lift Truck (Std. A/C) 	 53 	1060 	35 	700 	39 	780 	26 	520 
22. High-Lift Truck (W-B A/C) 	 75 	2250 	50 	1500 	0 	0 	 0 	0 
23. Forklift 	 478 	5736 	318 	3816 	41 	492 	27 	324 
24. Manlift Standard 	 129 	774 	86 	516 	0 	0 	 rx 

	

x, 	0 
• 25. Manlift Equipped for de - icing 	 229 	4122 	152 	2736 	154 	2772 	103 	1854 
26. Air-Conditioning/Heating Truck 	 16 	512 	11 	35 .2 	52 	1664 	35 	1120 
27. Ground Power Unit/Energizer 	 460 	6440 	307 	4298 	318 	4452 	212 	2968 
28. Aircraft Refuel ler 	 437 	13110 	291 	8730 	24 	720 	16 	480 

1 (All figures in U.S. Dollars) 
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1 
1 

14109 	 158894 	 105917 	 264812 1 21182 

RAMP EQUIPMENT 

1 
FEEDER AIRLINES 

1971-1973 	 1974-1976 

QTY. 	$,000 	 QTY. 	$,000 

TOTALS (All Airline Categories) 	 TOTALS (All Airline Categories) 
1971-1973 	 1973-1976 	 1971-1976 

QTY. 	$,000 	 QTY. 	$,000 	 QTY. 	$,000 

1 	0 	0 	 0 	0 	147 	4851 	98 	3234 	 245 	8085 

	

0 	0 	 0 	0 	 71 	5751 	48 	3888 	 119 	9639 

Il 	

68 	680 

	

0 	0 	
45 

	

0 	
1150 

0 	
254 	2540 168 1680 

	

160 	
422 	4220 

	

13 	260 	 g 
 

	

21 	420 

	

0 	0 	 0 	0 	280 	7840 	186 	5208 	 466 	13048 
0 

 I 	
0 	 0 	0 	 57 	2280 	38 	1520 	 95 	3800 

	

61 	610 40 400 

	

275 	2750 

	

183 	1830 

	

27 	540 	
458 	4580 

	

0 	0 	 0 	0 	 41 	820  

	

68 	1360 

	

2903 	2177 	1936 	1452 	11545 	8658 	7697 	5772 	 19242 	14431 

I 	76 

	

0 	
494 

	

0 	
51 

	

0 	
331 

0 	
834 	5421 

	

556 	3614 

	

42 	5082 	
1390 	9035 

	

63 	7623  

	

105 	12705 

	

230 	5750 	153 	3825 	573 	14325 	382 	9550 	 955 	23875 

I 	36 

	

0 	
900 

	

0 	
24 

	

0 	
600 

0 	
54 

	

916 	
1350 

	

1099 	
36 

	

611 	
900 

	

733 	
152907 	2250 

1832 

	

0 	0 	 0 	0 	8503 	8503 	5669 	5669 	 14172 	14172 

	

0 	0 	 0 	0 	1666 	4165 	1111 	2777 	 2777 	6942 

	

I 0 	0 	 0 	0 	250 	10250 	166 	6806 	 416 	17056 

	

0 	0 	 0 	0 	106 	5300 	71 	3550 	 177 	8850 

	

183 	1921 	122 	1281 	976 	10248 	651 	6835 	 1627 	17083 

I 	0 

	

0 	
0 

	

0 	
0 

	

0 	
0 
0 	

39 

	

92 	
1326 

	

1840 	
26 884 
61 

	

1220 	
65 	2210 

	

153 	3060 

	

0 	0 	 0 	0 	 75 	2250 	50 	1500 	 125 	3750 

	

11 	132 	 8 	96 	530 	6360 	353 	4236 	 883 	10596 I 	36 	216 

	

24 	144 	165 	990 	110 	660 	 275 	1650 

	

87 	1566 

	

58 	1044 

	

470 	8460 

	

313 	5634  

	

783 	14094 

	

0 	0 	 0 	0 	 68 	2176 	46 	1472 	 114 	3648 

	

I 359 	5026 	239 	3346 	1137 	15918 	758 	10612 	 1895 	26530 

	

57 	1710 	38 	1140 	518 	15540 	345 	10350 	 863 	25890 

1 (Ali figures in U.S. Dollars) 
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EQUIPMENT CONSIDERATION 

General 

In the selection and utilization of equipment, the Runway and 

Apron Equipment pose a smaller problem than the Flamp Equip-

ment. Practically all of the types of Runway and Aprora Equip-

ment required to meet the existing needs and the foreseeable 

future needs are already available. In certain cases it is only 

a question of upgrading the design and performance. IVianufactu-

rers are energetically engaged in competition to manufacture 
products of superior specifi  cations.  

In the case of Ramp Equipment several aspects are required 

to be taken into account because of the new generation of 
aircraft, and all these aspects basically hinge on economics, 

standardization of equipment, selection and development of 
the right type of equipment. 

American Airlines, for example, vvould like to see more stan-

dardization within the airline industry itself; and then getting 

capable manufacturers interested in developing equipment that 

will meet the requirements. The ground equipment experts at 

United Air Lines believe there are at least two major problem 

the first is the problem of resolving the balance between the 
stated functional needs, engineering considerations, safety 

requirements and economics; next is the problem of being able 

to decide with sufficient lead time to meet operational needs. 

Some observers feel that a significant problem is the varia-

tion in approach to the design of support equipment. Ref: Air 
Transport World's series of special reports on ground equip- 

ment for wide bodied jets (February 1971 and subsequent issues). 

Manufacturing Enterprise 
A large number of manufacturing concerns in the U.S. and in 
Canada were requested for information relating to the equip-

ment they manufacture. 

The Canadian firms were particularly requested to iridicate, 

to the extent practicable, the percentage of Canadian content 

in their products. Their response was highly encouraging. 

Approximately 70%of the replies had the information on the 
percentage of Canadian content. A few of the replies con-

tained additional useful information. One company represen-

tative indicated, for instance, that although they have sup-

plied a great deal of ground support equipment in response 

to the domestic demand it was not until very recently that 

they had "actively solicited export business". 

29 



The succeeding six Tabulations list a number of firms in the 
U.S. and in Canada which are engaged in the manufacture of 
Runway and Apron equipment, and Ramp equipment. These 
lists are intended to be of representative nature rather than a 
census. The Tabulations relating to Canadian manufacturers 
also include firms which claim to have the required plant and 
capability even though they are not presently engaged in the 
actual manufacture. 

These lists serve to convey a picture of the mobile products now 
being manufactured in Canada, as also, of the manufacturing 
potentiality of Canadian firms. 

EQUIPIVIENT CONSIDERATION 

The information, furnished by the Canadian firms, on the percen-
tage of Canadian content in their products made it possible to 
carry out a kind of analysis as to the Canadian manufacturing 
capabilities. For this purpose, products with Canadian content 
of 60% or more were deemed to be wholly Canadian. 

The analysis on Ramp equipment appears to suggest that the 
manufacturing capability in respect of equipment such as Air-
conditioning Trucks and Ground Power Units needs to be expan- 
ded; otherwise, the Canadian manufacturers are not generally lagging 
behind. All the same, there is room for expansion of the exis- 
ting capabilities and developing the potential of those firms which 
have the means to undertake the manufacture of Ramp equip- 
ment. 

In the case of Runway and Apron equipment, Canadian Manu-
facturers seem to have all the required capability. Neverthe-
less, from the view-point of U.S. market penetration, the exis-
ting manufacturing capacity and the available potentiality need 
to be developed. 
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U.S. MANUFACTURERS 

RUNWAY AND APRON EQUIPMENT 1 
1 

1 
1 
1 

AMERICAN LAFRANCE, ELMIRA, N.Y. 	 •eee  
AMERICAN-LINCOLN, TOLEDO, OHIO 	 • • •  
AMERICAN  MOBILE PRODUCTS CORP., LANSING, MICH. 	 e  
AMERICAN SNOW/BLAST CORP., DENVER, COLO. 	 eeeee  
ENGLER MANUFACTURING CORP., HOUSTON, TEXAS 	 de  
FIRE CONTROL ENGINEERING CO., FORT WORTFI, TEXAS 	• • 00  
FRINK SNO-PLOWS INC., CLAYTON, N.Y. 	 IS e  
FWD CORP., CLINTONVILLE, WISC. 	 9000  
KAISER JEEP INT'L, CORP., OAKLAND, CALIF. 	 • • • •  
W.S. KIRKPATRICK & CO..INC.,  UPPER MONTCLAIR, N.J. 	e  S  00  
LITTLE GIANT PRODUCTS INC., PEORIA, ILI— 	 •••••0•  
MARV'S  MANUFACTURING • CO., FULDA, MINN. 	 • •  
MEYER PRODUCTS INC., CLEVELAND, OHIO  
NATIONAL  FOAM SYSTEMS INC., WEST CHESTER, PA. 	 e  
OSHKOSH TRUCK CORP., OSHKOSH, WISC. 	 • •  
ROOT SPRING SCRAPER CO., KALAMAZOO, MICH. 	 ••  
ROTARY POWER INC., HOUSTON, TEXAS 	 e  
TACO  INDUSTRIES  INC.,  MINNEAPOLIS, MINN. 	 • • • •  
WALTER KIDDE AND CO., BELLEVILLE, N.J. 	• • • •  
WAYNE MANUFACTURING CO., POMONA, CALIF. 	• ••  
YANKEE-WALTER  CORP., LOS ANGELES, CALIF. 	 • • • • 
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AERO-GO INC., SEATTLE, WASH. 	

r 	I 	 'I 

 • • • 	•
I 

 

AIRCRAFT EQPT. CO .,  MIAMI, FLA. 	 • 	e e  
ATLANTIC WESTERN INDUSTRIES, TEMPE, ARIZ. 	 • 	e  
COCHRAN WESTERN CORP., SALINAS, CALIF 	 5 	50 	05050  
CRYO-JET-START CO., NEWPORT BEACH, CALIF. 	 e  
DORTECH INC., STAMFORD, CONN. 	 504,5  
EMCO  WHEATON INC., CONNEAUT, OHIO 	 e  
FMC CORP., SAN JOSE, CALIF. 	 555 	5 	55 	e  
GARSITE PRODUCTS INC., N.Y. 	 e e • 	 55  
HOBART BROTHERS  CO., TROY,  OHIO 	 e  
INTERNATIONAL HARVESTER CO., MELROSE PARK, ILL , 	 5 5  
JETWAY EQPT. CORP., LOS ANGELES, CALIF. 	 5  
KALAMAZOO MFG. CO ., KALAMAZOO, MICH. 	 5  
KOEHRING CARGO SYSTEMS, SPRINGFIELD, OHIO 	 eo 	g2)Q 	Ge  
LEAR SEIGLER INC., SANTA ANNA, CALIF. 	 C  
NORDCO PRODUCTS, VAN NUYS, CALIF. 	 ED 	0 ., Ctgie 	 e  
RAPISTAN INC., GRAND RAPIDS, MICH. 	 5  
RED CROSS MFG. CORP., BLUFFTON, INDIANA 	 9 -  
STANRAY AVIATION EQPT. DIVN.,  LONG BEACH, CALIF. 	 3 eeoeeee 	ee 	eeçfè  
STEWART  & STEVENSON SERVICES, HOUSTON, TEX. 	 e  
TREPEL SYSTEMS INC., PORTLAND, MAINE 	 5 	5 	 55  
TRIDAIR INDUSTRIES, N.Y. 	 5 5 	0 5 5  
UNITED TRACTOR, CHESTERTON, INDIANA 	 5 G 	 00  
WOLLARD AIRCRAFT EQPT., MIAMI, FLA. 	

@ 4@0@ 	• 	0 	* 
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BOMBARDIER, VALCOURT, QUE. 	 e 
CAMIONS A INCENDIE, PIERREVILLE, QUE. 	 • • 	e 
DOMINION ROAD MACHINERY LTD., GODERICH, ONT. 	 e 
DYER AND MILLER BROS. LTD., WESTON, ONT. 	 e • e 
FLEXTRAC-NODWELL, CALGARY, ALTA. 	 e 
FOREMOST TRACKED VEHICULES LTD., CALGARY, ALTA. 	 • 
FRINK OF CANADA, PRESTON, ONT. e 	eee 
HAYES MFG. CO . LTD., VANCOUVER, B.C. 	 • • 
C.E. HICKEY & SONS LTD., HAMILTON, ONT. 	 • • 
HUB FIRE ENGINE & EQPT. LTD., ABBOTSFORD, B.C. 	 e 
INTERNATIONAL HARVESTER CO. OF CANADA, HAMILTON, ONT. 	 e 	•• e 	.1.  
KING  SEAGRAVE LTD., WOODSTOCK, ONT. 	 e 
LELY LTD., BURLINGTON, ONT, 	 e 
PIERRE THIBEAULT LTEE, PIERREVILLE, QUE. 	 • • • 
SASKATOON  FIRE ENGINE CO., CALGARY, ALTA. 	

DIIEIUIIIMIIIIMIBIIIII 
SICARD INC., STE. THERESE, QUE. 	 011.111111E 	Men» 

I &- 0 
/c.p

•zz  
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AIR VISION INDUSTRIES INC., POINTE CLAIRE, QUE. 	 e 	• • 	• 	ee 	•  
AVIATION ELECTRIC LTD„ ST. LAURANT, QUE. 	 • 	• 	 • • • 	• •  
BLUE GIANT EQPT. OF CANADA LTD., BRAMPTON, ONT. 	 0 	• 	•  
DAVANAC INDUSTRIES LTD., BURNABY, B.C. 	 •  

DUSTBANE ENTERPRISE LTD., OTTAWA, ONT. 	 • • 	. 
EATON YALE & TOWNE CO., REXDALE, ONT. 	 •  
GAYMOR TRAILERS LTD., ST. HUBERT, QUE. 	 • •  
GODFREY ENGINEERING, MONTREAL,  QUE. 	 e e e  
HAYES MFG. CO. LTD., VANCOUVER, B.C. 	 • 	••  
HIGHWAY INDUSTRIES INC. -OLIVER, B.C. 	 • •  
INTERNATIONAL HARVESTER OF CANADA LTD.,  HAMILTON,  ONT. 	ED 	eefee 	e 	etressee 	e  
KING SEAGRAVE LTD., WOODSTOCK, ONT. 	 • •  
MASSEY FERGUSON INDUSTRIES  LTD., TORONTO, ONT , 	 0 0 	0 	0  
ROBERT  MITCHELL CO. LTD., MONTREAL, QUE , 	 e 	e e e 	e e e ee -  6 	0  
LA  COMPAGNIE NORMAD  LIE.,  ST. PASCAL, QUE. 	 e 	 0 00 	

, 

NORTHWEST INDUSTRIES LTD., ALTA. 	 •• •  
OTIS ELEVATOR CO. LTD., HAMILTON, ONT. 	 • 	e  
SICARD INC., MONTREAL, QUE. 	 •  
WILLOCK  INDUSTRIES LTD., LANGLEY, B.C. 	 4 	••  
WILLOCK  TRUCK EQPT. CO . LTD., VANCOUVER, B.C. 	 • e 	e 	•  
WARD MFG. LTD., PORT CREDIT, ONT. 	 n 	. 	el 	 0 

4  Being manufactured at present 
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CARTER-WATERLOO, WATERLOO, ONT.  

CURTIS-HOOVER LTD., EDMONTON, ALTA.  

DANLINE CANADA LTD., ALMONTE, ONT. 

MA-TEC INC., VILLE LAVAL,  QUE. 

NORTHERN MACHINE WORKS LTD., BATHURST, N.B. 
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CANADIAN MANUFACTURERS 

CANADIAN ROGERS WESTERN LTD., WINNIPEG, MAN. 	 *  
CARTER-WATERLOO, WATERLOO, ONT. 	 * 	* 	*  
CLARK EQPT.  CO . OF CANADA, ST. THOMAS,  ONT. 	 * **  
CURTIS-HOOVER LTD , EDMONTON, ALTA. 	 * 	** * *  
DAVANAC INDUSTRIES  LTD., BURNABY, B.C. 	 * 	** * 	* 	* 	**  
LELY LTD., BURLINGTON, ONT. 	 *  
MA-TEC  INC., VILLE LAVAL, QUE. 	 * 	*  
NORTHERN MACHINE WORKS LTD., BATHURST, N.B. 	 * 	* 	** * 	* 	**  
OTIS ELEVATOR CO. LTD., HAMILTON, ONT. 	 * * *  
RAPISTAN  CANADA LTD., REXDALE, ONT. 	 *  
ROSEDALE MACHINE SHOP LTD., ROSEDALE, B.C. 	 * 	* 	** 	** * ** 	**  
SADLER CONVEYOR & EQPT. LTD., MONTREAL, QUE. 	 * 	 * 	** 

1 
1 *Capability exists to undertake manufacture. 
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SYSTEM AND EQUIPMENT TREND 

Introduction 
The central themeof the Convention on International Civil 

Aviation is the safe, regular, efficient and economic operation 

of civil air transport engaged on international air services. 
This is equally true of domestic air services. 

In order to achieve this objective, all the ingredients comprising 

the activity in air and on ground must function as a total avia-

tion system. This calls for, among other things, adequate - 
quantity as well as quality - Runway and Apron equipment, and 
Ramp equipment at an airport. 

Besides, the capacity of an airport is a matter of prime importance 
in the present days of civil air transport. Unless the utilization 
factor of an airport is kept at a high level, the regularity and 
efficiency of air services suffer. Hence the question of serviceability 
of an airport and ground handling of aircraft assumes great impor-
tance. 

Only about thirty years ago, some form of rescue and fire fight-
ing services would have been deemed sufficient for an airport. 
A DC-3 could be turned around quite efficiently by less than 
half-a-dozen men, a 250-gallon refuel ler, a passenger-deplaning 
step ladder, and a pickup truck for baggage and freight. 

Today, airports require a number of trucks carrying large quan-
tities of dry chemical, foam, and water. They need multifarious 
types of sweeping equipment and snow removal appliances. A 
6-747 turnaround could include sophisticated and expensive fuel 
trucks, water service vehicles, air conditioner vans, huge tow 
tractors, ground power units. It would need baggage containers, 
container loaders, transporters, lavatory trucks, water trucks, 
commissary trucks, special tow bars, deicing vehicles, mainten-
ance vehicles. 

System and Equipment 
New generations of equipment to handle new generations of aircraft 
means sophistication and investment. "When the tab goes up, 
sel  ection  becomes more careful". 

Various philosophies have been advanced and various views 
aired as solutions to problems relating to Ramp equipment, 
but there is no simple answer. There is hovvever almost a con-
sensus of opinion among airlines that there should be greater 
effort towards standardization of ramp equipment for common use 
with conventional types of aircraft as well as 8-747 and other 
future aircraft. The ground support equipment should be most 
efficient and productive. There should be sufficient of these 
equipment to cope with normal peak loads at each airport, plus 
some reserve for occasional crowding of arrivals. There is also 
a general emphasis on quality engineered products, and on more 
pooling arrangements among airlines. 

As some examples of expert opinions quoted from the February 1971 
issue of AIR TRANSPORT WORLD: The Manager-purchasing at 
Eastern Air Lines views the problem as having three sides - 
finding suppliers with the ability to provide quality engineered and 
manufactured equipment at reasonable prices to a promised delivery 
schedule. The Director of ground equipment and electronic purchases, 
American Airlines, would like to see an answer to getting more stan-
dardization within the airline industry itself. At Continental Air Lines 
the Vice President - market services considers the problem as fourfold-
determining equipment reliability; selecting equipment that will serve 
both wide body and non-wide body jets; long delivery times; and high 
cost. The Vice President - passenger and cargo services of Braniff 
views the problem as one of high cost and low utilization. 

In regard to Runway and Apron equipment the picture is brighter. 
Rescue and fire fighting equipment, as also, the sweeping and 
the snow removal equipment of advance design and superior 
performance and capability have been in the market for some 
years. It is now a question of any technological improvements, 
more as manufacturers' competition. 
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SYSTEM AND EQUIPMENT TREND 

Trend 

In the field of mobile Ramp equipment, and Runway and Apron 
equipment, changes, that may be called of revolutionary nature, 
were brought about by the advent of turbo-jets in thelate fifties. 
These aircraft of higher speed and higher capacity called for all 
round improvements and some sophisticated requirements. Rescue 
and fire fighting trucks with greater acceleration, better floata-
tion and traction, capable of carrying a large quantity of rescue 
tools and extinguishing media had to be provided as safety ser- 

vi ces at an airport. Sweeping equipment and snow removal equip-
ment of superior performance and capability became indispensable. 
Changes that have taken place in the intervening years are mostly 
of the nature of technological improvements and refinements. In 
the next decade (1971-1981) such extensive changes are not foreseen 
in the spectrum of Runway and Apron equipment. 

Where Ramp equipment is concerned it is altogether a different 
matter. New types of equipment, new techniques and systems 
have come about; many sophisticated equipments are now in use. 
Further technological improvements to some of the Ramp equip-
ment will still continue. But no radical changes of the kind now 
in progress are likely to take place in the next ten years 
(1971-1981). There will however be some  changes in system con-
ception, particularly, in the method of snow and contaminants 
removal and in freight/cargo handling. 

Accummulation of snow at an airport reduces the effective rannp 

area, causes delay in aircraft movements, inconvenience to 
passengers, and loss of revenue. There is a growing recognition 
that effective snow control should extend all the way from the 
runway to the parking lot. This has given rise to a growing tendency 

to use snow melters rather than extensive trucking and stock-
piling. Stockpiling reduces the use of large sections of air-

port areas which are at a premium at airpo rts with high traffic 

density and a high utilization factor. 

Ideally, at airports the entire ramp area, must be open and 
available for aircraft movement all the time. By placing pit-type 

snow melters at strategic points on the ramp area, all loading 

and trucking can be eliminated and the ramp area kept essentially 

snow-free. Mobile and stationary melters are being used at four 
or five airports in the U.S. Melted snow is run off through a 
drain either directly or through a connecting hose. 

An organization in France, in association with leading European 

and North American airport authorities and aviation industry 
manufacturers, has developed equipment which, it is claimed, 
is capable of performing snow-removal and sweeping functions 

by a single machine at high speed and efficiency. 

On the freight/cargo handling side, much of the emphasis will be 

on more containerization, and mechanization. Self-contained 

refrigerated and insulated containers will be available in the near 
future. There will be containers for use with more than one or 
two types of aircraft, and intermodal containers to tie in air 
freight with that of highway, rail and water transportation of goods. 

Mechanization will be more and more extended in the handling of 
freight and cargo at large terminals. For example, transporter 
belts would move freight and cargo.from cargo sheds almost to 
the aircraft. At some airports in the world, cargo handling is being 
integrated as a system in the overall airport development. 
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RUNWAY AND APRON EQUIPMENT 	 RESCUE AND FIRE FIGHTING SERVICES 

General 

Confining to the scope of the present study, the Runway and Apron 
equipment are broadly categorized as: (a) The equipment required 
for Rescue and Fire Fighting Services and (b) The equipment re-
quired for the Removal of Contaminants. 

Rescue and Fire Fighting Services 
The principal objective of a Rescue and Fire Fighting service at an 
airport is to save lives in the event of an accident. 

This contingency assumes at all times the possibility and need for 
the extinction of a fire which may occur either immediately following 
an incident or at any time during rescue operations. An outstanding 
characteristic of aircraft fires is their tendency to reach lethal in-
tensity within a very short time. This presents a severe hazard to 
the lives of those directly involved and handicaps rescue efforts. 

The provision of adequate and special means of dealing with incidents 
on and in the immediate vicinity of aerodromes assumes primary 
importance because it is within this area that there are the greatest 
opportunities of saving life. 

Rescue and Fire Fighting Equipment 

In the matter of determining the scale of equipment to be provided for 
a Rescue and Fire Fighting service, airports are categorized with 

an Index Number. 

There is no ICAO standard as to the scale of equipment to be provided 
at an airport. The ICAO merely prescribes a scale of minimum 
amounts of extinguishing agents as a guidance to its Member Countries, 
in reference to, what is termed as, the airport Index Number. A 
country develops its own criteria in keeping with this guidance. 

Many systems have been used in the past for the index-numbering 
of airports, but vvere found to have deficiencies which made them un-
workable or difficult to administer. 

In 1970 a more workable indexing system, using a minimum number 

of factors, was developed. The new system is based on the concept 
of an area which is to be protected in any post-accident fire situation 
vvith a view to effect evacuation or protection of aircraft occupants. 
The area requiring protection is referred to as the critical area, and 
is equal to the length of the aircraft times a 100-foot width (40 feet 
on each side of the aircraft fuselage plus a 20-feet allowance for 
the fuselage width). 

Each index is associated with the types of aircraft operated at an 
airport and their passenger capacity, as well as the number of 
annual landings or take-offs. 
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RESCUE AND FIRE FIGHTING SERVICES RUNWAY AND APRON EQUIPMENT 

F.A.A. Scale 

Telephone or Fire Alarm Box. 

Portable Fire Extinguisher and a 

Telephone or Fire Alarm Box. 

Airport 
Index. No. 

IV 

VI 

VII 

VIII 

Ix  

V 

Approx. 
A irport 

Category 

L.D. 

L.D. 

L.D. 

L.D. 

M.D. 
L.D. 

M.D. 

M.D. 

H.D. 

H.D. 

Qualification 

Unattended airport subjected to limited operations. 

• Airports used exclusively by general aviation type 

aircraft, having 1,200 or more annual departures of 

aircraft, grossing 12,500 pounds and under and de-
signed for seating six or more passengers. 

Airports having 5,000 or more annual departures of 
large general aviation aircraft or 1,400 or more 

annual departures of large air carrier aircraft up to 
65 feet in length and designed for seating up to 35 
passengers. 

Airports having 1,400 or more annual departures of 

aircraft between 65 and 90 feet in length and de-
signed for seating 36 to 75 passengers. 

Airports having 1,400 or more annual departures of 

aircraft between 90 and 115 feet in length and de-
signed for seating 76 to 150 passengers. 

Aircraft having 1,400 or more annual departures of 
aircraft between 115 and 155 feet in length and de-
signed for seating 76 9r more passengers. • 

Airports having 1,400 or more annual departures of 
aircraft between 155 and 200 feet  in  length and de-
signed for seating 151 or more passengers. 

Airports having 1,400 or more annual departures of 

aircraft between 200 and 310 feet in length and de-
. signed for seating 151 or more passengers. 

Extinguishing Media 

Dry Chemical 	1Nater 	Foam/Water 
(Pounds) l(Gallons) 	(Gallons) 

500 

500 

1,500 

3,000 

5,000 

7,500 

1 0, 000 	10, 000  

Remarks 

Attended airports used exclusively by single-engine 
aircraft with seating capacities not exceeding six. 

1,000 

1,000 

300 

300 

500 

500 

1,500 

3,000 

5,000 

7,500 

500 

1 

1 

1 
1 
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RUNWAY AND APRON EQUIPMENT 

Extinguishing Media 

There are two basic types of extinguishing media: Foam and Dry 

Chem i ca I. 

Foam can be a Chemical foam, or a Mechanical foam. A Chemical 
foam is generated by the reaction of an alkaline salt (usually bi-
carbonate of soda) and an acid salt (usually aluminum sulphate) to 
form carbon dioxide gas. A mechanical foam (air foam) is produced 

by addition of a special "foam compound" to water. Mechanical 
foam is particularly suited for aircraft rescue and fire fighting be-
cause the basic ingredients, water and "compound", can be carried 

in bulk to the scene of the accident and brought into operation with 

the minimum of delay. 

Dry Chemical is employed as a medium before the foam is applied 

when fires are in their incipient stages. It may also be used sub-

sequently to control or extinguish fires in concealed or inaccessible 

locations. It provides a means of quickly 'knocking-down" in-

flamable liquid fires. 

Vehi cle 

Vehicles are needed for transporting and discharging the extinguish- 

ing media. 
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RESCUE AND FIRE FIGHTING SERVICES 

Vehicles carrying the dry chemical are commonly known as Rescue 

Trucks (or Vehicles) as these also carry the rescue equipment and 
tools. Those carrying foam are termed Foam Trucks (or Vehicles). 
Foam Trucks also carry water for the production of foam. Tankers 

(or Water Trucks) transport additional water for foam production. 

There can also be one combination truck to dispense water, foam 

and dry chemical. 

These vehicles, mostly structural, vary in size at the judgement of 

the authority providing them. The point of importance is that at 

an airport there should be sufficient vehicles equipped to carry the 

quantity of dry chemical, foam, and water, according to the airport 

Index Number. 

At least one of these vehicles should be highly mobile to be able to 

reach the accident site quickly, initiate rescue action, and to pro-

vide some means for fire protection, pending the  arrivai of major 

vehicles. For airports located adjacent to difficult or muddy 

terrain, water or swampy areas, special types of vehicles are pro-

vided, such as Tracked Trucks (or Vehicles). 
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RUNWAY AND APRON EQUIPMENT RESCUE & FIRE FIGHTING EQUIPMENT 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

A 4-wheel 	drive light vehicle, 	designed to carry 	rescue tools 

and fire extinguishing media to 	deal with 	a 	small 	and 	incip- 

ient fire, 	Usually, the media 	is dry chemical or carbon 	di 

oxide, 	It may, however, consist of foam and water; or a com- 
Rescue Vehicle 	

- 

a a 	 bination of all 	the usual 	types of media 
- 

.. 	 The vehicle has maximum 	floatation 	and 	traction 	capabilities, 

and should be able to achieve a speed of 50 miles an hour 

within about 50 seconds on paved surfaces, when fully 

loaded, 

A 6-wheel drive vehicle, designed to carry chemical foam, 

water and foam compound and the necessary equipment for 
..11111111. 	 production of mechanical 	foam, 	The chassis and body 	is 

110 	OD 	
so designed that it  con carry a large amount of extinguish- 

Foam Truck (Large) 	 ing media (2,000 Imp, gallons, or more) for dispensing at 

a high rate of discharge. 	It should be able to achieve a 

. 	O LIilE speed of 50 miles per hour on paved roads within 45 

seconds, when 	fully loaded .  

_ 	 A 4-wheel drive vehicle for carrying chemical foam, water 

and foam compound and the necessary equipment for 

production of mechanical foam, 	Its carrying capacity of 

Foam Truck (Small) 	 , 	extinguishing media is small (around 500 Imp. gallons). 

It should be able to achieve a speed of 50 miles per hour 
.........--- 

within 45 seconds on paved roads, when fully loaded. „ 

,.... 	it is 	an 	auxiliary water tank 	vehicle, 	for use 	in 	conjunc- 

tion with foam producing vehicles equipped with a pump and / 	Tanker (Water) 	

. 	....._ 	... 
hose for re-laying water to foam vehicles_ 	The pump is 

—.,:........... 	 capable of supplying water at a rate sufficient to maintain 

-N, 	 the full output of the foam vehicle when working at max- ,.. 

imum capacity 

This is designed for operation over difficult terrain which 

renders other vehicles inoperable. It carries rescue tools 

and a combination of fire extinguishing media in large 

Tracked Vehicle 	 quantities, 	It may also carry survival equipment, such as 

life rafts for aircraft passengers, 	and 	life 	jackets 	for air- 

craft crew members, 

..........— 	, 
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RUNWAY AND APRON EQUIPMENT SWEEPING AND SNOW REMOVAL SERVICES 

Genera8 

From the view-point of aircraft operations there are two kinds of 
contaminants - snow, slush and ice; and contaminants other than 
these. 

•, Many factors are to be considered in determining the equipment 
necessary for the removal of surface contaminants. Topography, 
climate, aerodrome location, type of aircraft, density of aircraft 
and passenger movements, characteristics of operating surfaces 
are but a few of the considerations. Aerodromes located in 

_ tropical and sub-tropical zones may be concerned with problems 
assôciated with heavy and frequent rainfall; sand, dust and mud 
deposits. On the other hand, those in the more northerly lati-
tudes may be more concerned with snow, slush and ice. 

There is no accepted standard or scale regarding the extent of 
equipment to be provided for the removal of contaminants. It 
is for the airport authority to provide the equipment and arrange  

the best practicable means, compatible with the authority's 
operating budget. Removal of various contaminants may be 

accomplished by one or more methods, by using one or more 
machines of the same type, or by the combination of family of 
machines, some of which perform a dual role. 

Snow Removal Equipment 
Rerrioval of snow, slush and ice may be conducted as a "high 

speed" operation on "live" runways, or at more conventional 
speeds in lesser priority areas. High,  speed snow blowers, C0111- 

bined air blowers and sweepers, sweepers, plough trucks or 

tractors may be used individually or in combination depending 

upon such factors as the intensity of the storm, areas to be 
cleared, availability of manpower.. 

The snow removal equipment may be of several types with 

different capabilities. 
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SNOW REMOVAL EQUIPMENT RUNWAY AND APRON EQUIPMENT 

\ 	
7 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

	

1 	
. <:fflee 	 A powerful 	self-contained 	snow blower, 	comprising an all- 

wheel-drive truck 	chassis with cab-over-engine for maximum 

	

e 	a. 	
visibility and easy operation. 

Power for the blower mechanism 	is 	supplied by an ancillary 

Snow Blower - Integral Type 	
engine mounted within the vehicle; power to drive the 

 • 

 ›  
	 ,,,ee. 	« vehicle is provided by a separate truck engine. 	Depending 

	

....maw)  	 on the model and the snow condition the blower capacity 

is 20 to 25 tons/minute of snow. 

, 

A Roll-Over snow plough, which  con  be  rai  sed,  rotated and 

lowered into ploughing position 	in 	15 	seconds. 	This 	is 

Snow Plough - Integral Type 	INIMIUM 	a. 	 accomplished by a hydraulically operated gear system, con- 

	

///;,%- 	 trolled by two operating 	levers conveniently 	located in 	the 

truck cab. 	The plough, diagonally mounted across the 

front of the carrier, 	can plough to either side of the vehicle 

regardless of the direction of travel. 

A new rotary snow plough attachment fcr use with trucks. 

It can cast heavy, wet snow 30 to 40 feet away. 	Powered 

by a 30 H.P. 	air-cooled engine with an optional truck 

chute, the unit con 	load a 	160 cu.ft. truck 	in 60 seconds 

or 	less. 

Has a ploughing width of 66 inches, expandable to 72 
Snow Plough - Attachment Type 	 inches. 	It can eliminate windrows left by other methods 

of ploughing. 
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SWEEPING AND SNOW REMOVAL SERVICES 
RUN1NAY AND APRON EQUIPIVIENT 

Sweeping Equipment 
Apart from the universal desire of airport authorities throughout 
the world to see that their airports present a clean appearance 
- as in the case of snovv, slush and ice - other contaminants can 
prove to be hazards to aircraft. 

• Unless the surface of runways, taxiways and apron areas is kept 
clear of any loose stones or other similar objects these can cause 
damage to aircraft or engines. Similarly, mud, dust, sand, oil, 
deicing fluids, rubber deposits and other contaminants on the 
surface of runways can greatly reduce the braking friction co-
efficient. 

Diverse types of equipment with varying capabilities and design 
are used as sweepers. These can range from small riding type 
vacuum-power sweeper for small jobs to large integral (truck) 

type sweepers for use on•  runways, movement areas and other 

open areas. Then there is equipment capable of serving the 
dual purpose of snow and debris clearance. 

Sand and dust are removed from paved surfaces by means of 
a rotary power broom, assisted by a high velocity air blast if 

the sweeper is blower equipped. Pick-up type street sweep- 
ers or mobile vacuum type sweepers may also be used. Heavily 
deposited mud has often to be bladed or scraped from the sur-
face and then washed down and/or swept using a pump equip-
ped tank truck and a rotary power broom. 

Oil and/or grease deposits may be blotted up with rags, saw-
dust, sand, etc. and the residue then scrubbed with detergent 
using a rotary power broom. 
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SWEEPING EQUIPMENT RUNWAY AND APRON EQUIPMENT 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

A small Sweeper, employing  o4 foot main broom (not shown) 

Riding Type Vacuum - Power 	 and one curb side brush, 20 inches in diameter, sweep and 

	

Sweeper 	
pick up sand, dust and litter from a wide path. 	The hopper 

capacity 	is 	12 	to 	14 	cu.ft. 

Principally 	used 	for 	sweeping 	internal 	traffic 	areas, 	pas- 

senger 	loading 	areas, 	servicing areas, 	etc. 

With appropriate attachments 	it may 	also 	be used to scrub 

oil 	and 	grease contaminants 	in 	aircraft 	servicing and 	load- 

ing 	areas. 

., 

ri 	 A year-round 	sweeping unit for the Jet Age. 

-9 	
The rotary 	power broom 	is mounted 	in front of a 	specialized 

large vehicle. 	A 36 	inch diameter steel 	wire 	broom, 	16 

— 	 feet 	long, 	is 	carried 	on 	four rubber-tired 	castoring 	wheels. 

Runway Sweeper - Integral Type 	 The broom may be angled from 30 degrees right to left. 

... 	Incorporated 	is 	an 	air blower system 	for blowing 	loose 

material from 	the 	swept area. 	Air is 	directed 	through 

outlet ducts, one on 	each 	side, 	to opposite facing nozzles 

located 	under the vehicle. 

Coupled to any 	small or large towing vehicle, this 	can 	be 

easily operated by 	the driver through 	a remote control box 

t 	 which may be placed in 	the towing vehicle. 	The steel- 

Runway Sweeper - Attachment 	 wire broom is 36 inches in diameter and is approx. 14 

	

inn 	 feet long, and rides on two castoring rubber-tired wheels. 

	

Type 	 The broom may be angled from 30 degrees right to left. 

,,,.....» 	ai  «IMF 	 Incorporated 	is 	an 	air blower system 	for blowing 	loose 

.„„dialt i.,.17."'"""“i7:::..."..7b 	 • wiii>:;niti: 	L.....r 	 material 	from 	the 	swept area. 	A i r is 	directed 	through 	out- 

let ducts, one on 	each 	side, to opposite 	facing nozzles. 

One nozzle blows air over the swept path, the other blows 

away any windrow build-up by the broom. 
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RAMP EQUIPMENT 

General 
As the development of aircraft has progressed through the years and 
as aircraft of more advanced designs have come into service the re-
quirements for ground support equipment as vvell as the type of equip-
ment have also undergone changes. 

A major change came about some years ago with the advent of 
turbo-jets. The B-707 in 1958 needed a greater number and variety 

of these equipments - some of which were more sophisticated - than 

did the conventional Constellations. 

The introduction of the 8 -747 has once again created a new era for 
this class of equipment. The  8-747 has simply outgrown almost 

every piece of ground support equipment employed in moving, 

servicing, and loading/unloading its predecessors. All eyes are 
now focussed on the 747 and its very special needs for ground sup-

port equipment. 

With the increasing number of B-747's in the coming years and the 
future appearance of the L-1011, and the DC-10,other wide-body 
aircraft, and the supersonics, the demand for ramp equipment vvi II 
further increase. 

Economics dictates that a curtain should come down at some point. 
The sophisticated types of ramp equipment demand high initial 
and recurring expense; and involves enormous amounts of storage 
space and ramp area. Part American World Airways, for instance, 
lists nearly 80 pieces of equipment of different types for the hand-
ling of the B-747, and estimates that ground support equipment 
worth at least $400,000 will be needed to service the 747 at every 
transit stop. Another estimate suggests $776,000 as the require-
ment for 747 through-flights, and close to $1.5 million worth of 
equipment to get the aircraft ready for a tum-around or originating 
flight. The activity surrounding a 8-747 may well extend over a 
couple of acres of ramp space. 

Equipment Category 
There are numerous kinds and types of ramp equipment. In the pre-
jet days most of these were unknown. With the dawn of the jet age 
various types of these began to appear gradually on the scene: and 
as the airport capacity and the aircraft turn-around time began to be 
factors to be reckoned with, equipment of better and better capa- 
bility and performance came to be designed. There is now an all-
around competitive impetus to manufacture equipment of still 
superior design and performance to meet the critical requirements 
of the B-747, and the other future wide-body aircraft, and the super-
sonics. 

The ramp equipment can be grouped in several ways, e.g. Passenger 
Loading Equipment, Commissary Loading Equipment, Container 
Loading, Bulk and Pallet Loading, Maintenance, Water Service, 
Personnel Access to Cabin, and Miscellaneous Equipment. As some 
semblance of logical considerations these are being categorized as: 
Loading Equipment, Aircraft Support Equipment, and Miscellaneoffs. 

Loading Equipment includes the Truck-mounted Passenger Stair and 
the Passenger Loading Bridge, the Baggage Cart and Tractor, 
Catering/Commissary Truck, Fork Lift Truck, Pallet Trailer, Dolly, 
Transporter, Belt Loader/Cargoveyor, and the Container Loader. 

Aircraft Support Equipment comprises the Aircraft Tractor and Tug, 
the Manlift Standard, Manlift equipped for deicing, Aircraft Refueller, 

Air-Conditioning Truck, and the Ground Power Unit. 

The lavatory Ca rt  and Truck, and the Water Cart and Truck consti-
tute Miscellaneous Equipment. 
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RAMP EQUIPMENT 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

4 Am 

Truck -Mounted Passenger Stair 	 and monitor all functions of the Stair from inside the truck. /Az 	 An interior mounted console allows the operator to control 

A 	large window in the roof of the truck provides a clear 

view 	for the positioning of the platform. 

Requires only one operator, and is capable of serving 

• most transport aircraft, 	including the wide-body 	jets. 

All the four wheels are provided with precision type roller 

bearings. 	A drawbar and a spring-loaded 	rear hitch with a Baggage Cart 	 .  4fflfflgefflegageMe.Ce 
••••• 	 vow Apr 	 positive-locking pin assure dependable coupling. 	Equip- 

• II 	— 	 ped with self-applying safety brakes. 

.>  Baggage Tractor 	
A modern version, only 3 feet high, may be driven directly 

......... 	 : 	me. 41 	
underneath the aircraft. 	This makes it possible for the 

baggage carts or the dolly trains to be positioned per-

pendicular to the aircraft fuselage to facilitate on-off 

loading. 

A new generation of truck, capable of being used also for 

cabin cleaning and other service functions. 

The design 	incorporates a front auxiliary 	platform which 

the operator can extend, 	retract or move laterally 	for pre- 

Catering/Commissary Truck 

	

canopy provides weather protection for the aircraft door 

	

401.°1111ileAllillbh..N41141S1/ek 	

cise alignment with the aircraft door sill. 	Retractable 

area, and protects the loading operation on aircraft. 

Raising or lowering of the van body is accomplished by 

dual actuating 	cylinders 	and 	scissor 	lift. 	The van body 

• e 

	

	 can be elevated to heights between 8.5 feet and 18 feet 

for servicing the B-747 or smaller aircraft. 

A 	fork 	lift truck, 	generally 	used 	for 	loading pallets, 

capable of handling up to 20,000 lb. 	It comes equipped 

Fork Lift Truck 	 with power steering, power brakes, and a 75-degree steer 

, 	 wheel angularity 	to give a tight turning 	radius for oper- 

ations 	in congested areas. 

‘‘ 
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RAMP EQUIPMENT 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

Comprised of a roller-platform. 	A 	series of rollers allow 

longitudinal movement of baggage and pallets on and off 

Dolly 	 ..................41.1r_u____Lmiri.1 	ug 	
the dolly. 	Stops are incorporated to secure baggage and 

pallets during transit and 	while dolly 	is 	stationary. 

Equipped with tow bar actuated parking brakes. 

Provided with precise speed control for movement and 

for positioning at Loader, 	Racks, or Dollies. 
 	OA 

Transporter 	—gl 	Large, heavy duty, powered rollers on the platform pro- 

vide support for baggage and pallets, as well as effect-

ive means of transferring the load. 

A self-powered variable speed conveyor vehicle for bag-

gage and cargo. 

stabilizer linkage on the front lifting cylinder. 	Conveyor 

	

=111 4.bln 	

The hydraulically actuated conveyor belt is supported by 

starting, 	stopping, and reversing can be accomplished from 
Belt Loader 

either end of the vehicle. 	A remote control unit enables 

conveyor operation 	from within an aircraft. Itter"1. 
-  •  '' 	• 	 Capable of serving all types of aircraft, 	including the B-747. 

Ir—lf---  

I 	I 	A four-wheeled mobile vehicle, 	equipped with hydraulically 

opefated 	lift platform. 

Container Loader 	 Used for loading Containers and Pallets into aircraft, 

and also 	for unloading. 

A diesel-electric two tractor designed to handle the B-747. 
The vehicle has full-time power steering and two cabs with 

two complete • control consoles. 

Aircraft Tractor (Heavy Type) 	
It measures 30 feet in length and is 10 feet wide, with a 

 14 ft. wheel base. 	With a height of just 62 	inches, the 

tractor  con  hitch to the rear of the aircraft nose gear and 

pull from 	a position underneath the aircraft. 	Prime power 

is provided by a 635 H.P. engine. 

A low-profile tow tractor of 12,000-16. 	capacity, designed 

	

' 	 to handle aircraft such 	as the 	B-727 and 	smaller airliners 

Aircraft Tractor (Light Type) 	 and corporate aircraft. 
d 	

'Tractor is 38 inches high, and is powered by 8-cylinder 

engine with three-speed torque converter. 



RAMP EQUIPMENT 

GENERIC NAME 	 TYPICAL ILLUSTRATION 	 DESCRIPTION 

Provides personnel with 	a mobile access work platform 
11 
11 	

for working on aircraft. 	The platform 	is 	adjustable 	in 

height. 

1 	 In 	this modern 	version, the platform 	con 	be  rai  sed  from 

3 feet to 14 feet. 	The added features of the fold-down 

Manlift Standard 	 extension, and the overall height of 70 inches allow the 

platform to be raised inside the B-747 wheel well. 	The 

platform 	is 	equipped with fixed guardrails and midrails. 

Built-in hydraulic 	jacks 	provide 	stability 	under varying 

.----:---.------t 	.1—'--=— 	 conditions. 

..-=. 	-  —:""11n1------ 	---' 

MO ---n,,...............iiiiiiiie  

re 
Designed as a deicer, but is 	also used 	for washing 	air- 

craft and for elevated aircraft maintenance. 

The extendable boom con  raise two men to a working 

1-. 	a 	
height. 	Boom controls are located in both the cab and 

Manlift Equipped for Deicing 	 the platform. 	Standard features include an automatic 

fluid heating system 	and 	large tank capacity. 	The unit 

3 	 has two guns and accessories, one for lift operators 

 	Lil

and one at ground level. 

I 	  I 	 1 	An air-conditioning system capable of handling

ll 	
B-747, 

DC-10 and L-1011, and aircraft as sma 	as the B-727 

Air-Conditioning Truck 	 i 	 I 	1 	
and DC - 9. 

Backed by 	110 tons of refrigeration, this 	can 	generate 

an airflow of 560 pounds per minute. 	It is powered by a 

self-contained 343 H.P. diesel engine. 	The cooling/ 

heating system runs independently of the truck. 

A self-contained 	lavatory servicing unit which 	removes 

waste material 	from the air  craft  lavatory 	system; provides 

means of flushing the system with fresh water and re- 

, 	 charging 	it with water and detergent. 

Lavatory Service Truck 	 • 	
,, 	 The lift platform  rai ses the operator, the water and the 

:::::::::U:::""`:= 	 waste hose. 	The pump and the necessary plumbing and 

hose 	reel 	are located at the rear, permitting ease of opera- 

tion 	and 	visibility 	when 	the operator 	is on 	the 	lift platform. 

-,,,,,,,-, 	
A new generation of potable water truck capable of ser- 

Water Truck 	 %.4§ '..0,:e:*  .."-; 	 vicing all a;rcraft including the B-747, 	L-1011, 	and DC 	10  

-mmege 	me,t„—,, 	 has a 700-gallon stainless steel tank with welded baffles, 
on a chassis 	selected at the option of the customer. 
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RAMP EQUIPMENT 
1 

- Procurement 
The ramp equipment is required for the ground handling of an air-

craft, irrespective of its type and size. The only difference is 

that the type and the quantum of equipment to be provided depend 

on the aircraft to be handled. 

The types of aircraft to be handled and the operating procedures 

of each airline impose different requirements as to the turn-

'around time, flight and load planning. Even the layout of air-

port terminals brings to bear its influence. 

Airlines, in most cases, have to provide miscellaneous types 
of ramp equipment to serve a variety of aircraft - from small 

piston-engined to wide-body turbo-jets. In virtually every area 

airlines are approaching the B-747, L-1011 and DC-10 almost 

as though there was no precedent in ground handling on 
earlier jets. 

These factors have imposed an appreciable financial burden on 

air carriers. Economic operations can be achieved for each 

carrier only if the specific requirements peculiar to that carrier 
are adequately considered and effectively met. This leads to 

the question of rationalization of ground handling equipment 

and efficient planning. 

Method 

The procurement of ramp equipment is a major coordinating 

effort among three arms of an airline management - a) the 

using department, b) engineering/maintenance, and c) pur-

chasing. 

Depending on the size of the airline, these arms can be a 
department, division, or a section. The basic point remains 

that within an airline organization there are setups to fulfil the 

functions on the three arms. Large airlines, such as American 

Airlines, Eastern Air Lines, and United Air Lines, have large 
establishments; whereas, for example, the relatively smaller 

ones - Braniff International, Continental Air Lines, and 
Norwest Airlines - have smaller establishments. 

The Using Department/Division, responsible for functional 

specifications and coordination of field offices' demands; and 

the Engineering/Maintenance, responsible for the  techni  cal 
 specifications share the important task of reducing the multi-

plicity of equipment types, rationalizing the equipment needs, 

and programming procurement in the light of overall budget. 
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PROCUREMENT 

Purchasing Department 

Invitation of bids; 

Final Selection of Eqpt 

(with concurrence of Grnd. 

Eqpt. Eng.,& Using Dept.) 

Ordering of Eqpt. 

RAMP EQUIPMENT 

AMERICAN AIRLINES 

Using Department 

Coordination of demands; 

Prepn. of functional Specs 

Allocation 

Grnd. Equip. Engrng. Dept. 

Prepn, Technical Specs 

BRANIFF INT'L 

Using Divisions 

Budgeting for new and 

replacement eqpt.; 

Coordination of demands; 

Allocation 

Purchasing Department 

Invitation of bids; 

Final Selection of Eqpt. 

(in consultation with Eng. & 

Mntce. Dept. & Using Divns) 

Ordering of Eqpt, 

Eng. & Mntce. Dept. 

Prepn. of Technical Spec 
--4111M 

Using Department 

Preparation of functional 

specs.; Coordination of de- 

mands; Allocation 

Engineering & Mntce. Dept. 

Preparation of Tech. Specs, 

Purchasing Department 

Invitation of bids; 

Ordering of Equipment 

11-011( 
1-11101 

NORTHWEST AIRLINES 

Using Department 

Prepn. of functional specs ; 

Coordination of demands; 

Allocation 

Purchasing Department 

Invitation of bids; 

Final Selection (in consulta- 

tion with Eqpt. Eng. Dept.); 

Ordering of Eqpt. 

Eqpt. Eng. Department 

Prepn. of Tech, Specs. F-111 

1 

EASTERN AIR LINES 

Jointly: 

Sales & Service Dept ; 

Engrng & Mntce, Dept.; 

Purchasing Dept. 

Evaluation of bids; 

Final Selection of Eqpt, 

à 

UNITED AIR LINES 

Using Divisions 

(San Francisco Office 

& Chicago Office) 

Coordination of demands; 

Al location 

Purchasing Department 

Invitation of bids; 

Ordering of Eqpt. 

Grnd. Eqpt.; & Ramp 

Eqpt. Divisions 

Evaluation of bids; 

Final Selection of Eqpt. 

Capital Budgets Division 

Evaluation of purchase pro- 

ram in light of overall budge 

Final Approval 
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UNITED STATES 

General 

There is considerable mutual interest between the United States and 
Canada in many areas of developments, and in trade and commerce. 

The fact that Canadian trade representatives are located at as many 
as fourteen locations highlights this. 

Insofar as aviation is concerned, there exists a degree of reciprocity 
. in the exchange of ideas on development of airports, and procure- 
ment of airport/airways equipment. The Memorandum of Understanding, 
concluded in 1970, between the U.S. Department of Transportation 
and the Department of Transport of Canada further widens the scope. 
This Memorandum, inter alia, agrees to continue collaboration on 
research and development work in all modes of transport for the pur-
pose of developing improved safety standards. 

The continental U.S. comprises 49 states, occupying an area of 
3,021,754 sq. miles. Its population is about 197 million, with a 
density of approximately 65 per square mile. 

The Gross Domestic Product ( 1968) of the vvhole of the United States 
is $860.9 billion, and the per capita income (1968) $3,412. The 
U.S. total budget estimate for the fiscal year 1970 was $210,116 
million, of which the Commerce and Transportation slice was 
$10,364 million. Air transportation accounted for $1,308 million 
which is about 10% of the total for Commerce and Transportation. 

Aviation 
The United States occupies a conspicuous position in several 
areas of aviation. It ranks first in the ICAO world in Tonne-
Kilometres performed, and Passenger-Kilometres performed, by its 
scheduled air services. Of the 49 busiest airports in the ICAO 
world, 28 are located in the U.S., the giants among them continue 
to be Chicago (O'Hare), New York (J.F. Kennedy), Los Angeles 
and San Francisco. 

In the evolution of its commercial fleet, the U.S. has maintained its 
dominance. Of the total (4325) turbo-jets ordered during 1960-1969 
by the countries in the ICAO world, 3,636 (84%) were of U.S. manu-
facture. Boeing accounted for 2,093 (48%), McDonnell Douglas 
1,262 (29%), and other types 281 (7%). In 1969 itself, the U.S. re-
ceived orders for 280 (81%) turbo-jets out of the total 345 from the 
ICAO world. Of these, 127 (37%) were for Boeing, 108 (31%) for 
McDonnell Douglas, and the remaining 45 (13%) for other types. 

The F.A.A. National Aviation System Plan (1971-1980) includes 
some 3,168 airports. Seven hundred and two (702) of these accom-
modate both air carrier and general aviation activity and the re-
maining 2,466 provide exclusively for general aviation. By the 
end of 1980, the Plan aims to achieve 736 air carrier airports, and 
3,213 general aviation airports - a total of 3,949. 

According to the Plan, the U.S. air carrier fleet is expected to grow 
from 2,586 at the beginning of 1969 to 3,800 by 1980; and the active 
general aviation aircraft to 225,000 from 124,000. 

Air routes operated by U.S. air carriers embrace the length and 
breadth of the _continental U.S., and diverge in all directions to 
all comers of the globe outside the U.S. There are several ways 
of analyzing an airline performance, such as, the Tonne-Kilometres 
performed, the Passenger-Kilometres performed, or the Seating-
Capacity offered by its fleet. The Seating-Capacity offered by 
60 U.S. airlines was analyzed. It revealed that 31 of these 
accounted for nearly 97.5% of the total Seating-Capacity. 

Certain relevant information relating to the development of airports 
in the U.S., and the 31 airlines accounting for 97.5% of total Seating-
Capacity is displayed on pages fallowing the map of the continentai 
U.S. 
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U.S. AIRPORTS 

General 

The F.A.A. National Aviation System Plan (1971-1980) categorizes 

the National Airport System as High Density, Medium Density, and 

Low Density Airports. The classification is based on the follovving 

levels of annual enplaned passengers: 

High Density (H.D.) - over 1 million 

Medium Density (M.D.) - 50,000 to 1 million 

Low Density (L.D.) - less than 50,000 

The Plan includes 702 airports which accommodate both air carrier 

and general aviation activity. This number is planned to be in-

creased to 736 during the ten-year period, 1971-1980. 

The Plan contemplates a total of 71 High Density airports by 1980. 

Of the 36 existing Fiigh Density airports, 5 will be converted to 

general aviation use and one will be abandoned. To make up the 

difference, 31 of the existing Medium Density airports will be ex-

panded to High Density airports and 10 new constructed. During 

the ten-year period, 4 new Medium Density and 48 new Low Density 

airports will be added. The total number of air carrier airports in 

1980 will thus be 736. 

The situation now (1970) existing and as planned to be achieved 

by the end of 1980 is indicated below: 

Airport 	 Number 	Distribution of existing airports 	Number 

	

classification existing 	 1980 	 airports 

	

airports 	Abdn G Ae H.D. M.D 	L.D. 	1980 

	

36 	1 	5 	30 	0 	0 	30 

	

157 	2 	6 	31 	113 	5 	149 

	

509 	1 	13 	0 	96 	399 	495 

H.D. 
M.D. 

L.D. 

Subt ot al 

New airports 

High Density Airports 
Atlanta Airport, Georgia 
Bisbee-Douglas Int'l Airport, Douglas, Ariz. 
Chicago-O'Hare Int'l Airport, Chicago, Ill. 
Cleveland Hopkins Int'l Airport Ohio 
Dallas Love Field, Texas 
Detroit Metropolitan-Wayne County Airport, Detroit, Mich. 
Dulles Int'l Airport, D.C. 
Friendship Int'l Airport, Baltimore, Ma. 
Gen. Edward Lawrence Logan Int'l Airport, Boston Mass. 
Greater Buffalo Int'l Airport, Buffalo,N.Y. 

Greater Cincinnati Airport, Ohio 
Greater Pittsburgh Airport, Pittsburgh, Penn. 
John F. Kennedy Intl Airport, New York, N.Y. 
Kansas City Municipal Airport, Mo. 
Laguardia Airport, New York, N.Y. 
Lambert-St. Louis Municipal Airport, St. Louis, Mo. 
Los Angeles Int'l Airport, Calif. 
McCarran Int'l Airport, Las Vegas, Nev. 
Memphis int'l Airport, Tenn. 
Miami int'l Airport,  Fia.  
Minneapolis-St. Paul Int'l Airport, Minn. 
Newark Airport, New Jersey 
New Orleans Intl Airport, Louisiana 
Philadelphia Int'l Airport, Penn. 
Portland Int'l Airport, Oregon 
Salt Lake City Int'l Airport, Utah 
San Antonio lat'l Airport, Texas 
San Diego Int'l Airport, Calif. 
San Francisco Int'l Airport, Calif. 
Seattle-Tacoma lnt'I Airport, Wash. 
Standiford Field, Louisville, Kentucky 
Stapleton Int'l Airport, Denver, Colo. 
Tampa int'l Airport,  Fia.  
Washington National Airport, D.C. 
Weir Cook Municipal Airport, Indianapolis, Indiana 
William P. Hobby Airport, Houston, Texas 

24 	61 	209 	404 	674 
10 	4 	48 	62 

702 

Total air carrier airports in 1980 	71 	213 	452 	736 
* Consists of those air carrier airports scheduled for conversion to 

exclusive general aviation use. 

The existing High Density air carrier airports presently in operation 
are thus thirty-six. 
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1 MAJOR/TRUNK AIRLINES U.S. AIRLINES 

Commercial 

1 
1 
1 
1 

1 

1 
1 
1 

1 

• 

Rank# 	 Airl ine 	 F leet 	 Purchase Responsibility 

2 	American Air Lines 	 100 	B-707 	 Vice President, Purchasing, Communications & Services, 
22 	B-720 	 Director, Central Purchasing, 

92  8-727 	 American Air Lines Inc., 

27 BAC-111 	 633 Third Avenue, 
NEW YORK, N.Y. 10017, 

16 	B-747* 	 U.S.A. 

25 DC-10* 

• 

- 

7 	Delta Air Lines 	 41 	DC-8 	 Asst. Vice President, Purchasing, 

16 Convair 880 	 Asst. Vice President, Maintenance, 

68 	DC-9 	 Delta Air Lines Inc., 

	

3 	L-100 	 Atlanta Airport, 

ATLANTA, Georgia 30320, 

5 B-747* 	 U.S.A. 
4 DC-9* 

24 	L-1011* 	 . 

5 	Eastern Air Lines 	 40 DC-8 	 Staff Vice President, Purchasing, 

	

9 	6-720 	 Eastern Air Lines Inc., 

86 B-727 	 Rockefeller Plaza, 

82 DC-9 	 NEW YORK, N.Y. 10020, 

. 	22 	Electra 	 U.S.A. 

20 Convair 440 	 Vice President, Engineering & Maintenance, 
Eastern Air Lines Inc., 

	

4 	B-747* 	 Miami International Airport, 
25 	L-1011* 	 MIAMI, Fla. 33159, 

U.S.A. 

#In terms of Seating-Capacity offered by the airline's fleet, *On Order 56 
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4 	Pan American World Airways 

3 

1 

1 
1 

1 

1 

1 
1 

Rank# 

6 36 B-707 

16 B-720 
54 13-727 

15 B-747* 

14 DC-10* 

Vice President, Purchasing & Stores, 

Director, Ground Services, 
Minneapolis - St. Paul International AirpOrt, 

ST. PAUL, Minn. 55111, 

U.S.A. 

Northwest Airlines 

Vice President, Purchasing & Stores, 

Director, Ground Services, 
Northwest Airlines, 

Minneapolis - St. Paul International Airport, 

ST. PAUL, Minn. 55111, 

U.S.A. 

Cargo Systems Project Engineer, 
Trans VVorld Airlines, Inc., 

605 Third Avenue, 

NEW YORK, N.Y. 10016, 

U.S.A. 

Fleet 	 Purchase Responsibility Airline 

Vice President, Ground Operat  ions, 

 Superintendent, Ground Services, 

Pan American Airways Inc., 

Pan Am Bldg., 

NEW YORK, N.Y. 10017, 

U.S.A. 

15 B-747 

122 B-707 

9 B-720 

24 B-727 

18 B-747* 

5 B-747 

121 B-707 

67 8-727 

25 Convair 880 

19 DC-9 

10 8-747* 

22 L-1011* 

Trans World Airlines 

MAJOR/TRUNK AIRLINES 	/ 
U.S. AIRLINES 

Commercial 

#In terms of Seating-Capacity offered by the airline's fleet. *On Order 



MAJOR/TRUNK AIRLINES U.S. AIRLINES 

Commercial 

Purchase Responsibility Rank# Airline 	 Fleet 

1 United Air Lines 104 DC-8 	 Manager, Ramp Services & Equipment Planning, 
29 B-720 	 United Air Lines Inc., 

150 B-727 	 P.O. Box 66100, 
75 B-737 	 CHICAGO, III. 60666, 
20 Caravelle 	 U.S.A. 

18 B-747* 	 Manager, Ground Equipment Maintenance, 
30 DC-10* 	 United Air Lines Engineering & Maintenance Division, 

San Francisco International Airport, 

Califo rn ia 94128, U.S.A. 

#In terms of Seating-Capacity offered by the airline's fleet. *On Order 



1 U.S. AIRLINES 

Commercial 
INTERMEDIATE/FIEGIONAL AIRLINES 

1 
1 

1 

1 
1 

1 
1 
1 
1 

1 
Rank# 	 Airline 	 Fleet 	 Purchase Responsibility 

, 

---- 	  

Allegheny Airlines 	 25 	DC-9 	 Vice President, Maintenance & Engineering, 

42 Convair 580 	 Director, Ground Services, 

Allegheny Airlines Inc., 

2 	B-727* 	 Greater Pittsburgh Airport, 

4  DC-9' 	 PITTSBURGH, Pa. 15231, 
U.S.A. 

2 	Braniff International 	 1 	 17 	B-707 	 Vice President, Engineering & Maintenance, 

7 	DC-8 	 Director, Purchasing, 

5 	6-720 	 Braniff International, Exchange Park 
31 	B-727 	 : P.O. Box 35001, 
13 BAC-111 	 DALLAS, Texas 75235, 

3 B-727* 	 U.S.A. 

2B747*  

4 	Continental Air Lines 	 13 	B-707 	 St. Vice President, Purchasing, 

8 	6-720 	 Manager, Purchasing, 

13 	6-727 	 Vice President, Maintenance, 
19 	DC-9 	 Continental Air Lines Inc., 

8 	Viscount 	 Los Angeles International Airport, 

1 DC-6 	 LOS ANGELES, Calif. 90009, 
... 

3 B-747* 	
U S A 

 

7 	Frontier Airlines 	 4  6-727 	 Vice President, Maintenance & Engineering, 

10 	B-737 	 Director, Ground Equipment Maintenance, 
32 Convair 580 	 Frontier Airlines Inc., 

5900 East 39 Avenue, 
DENVER, Colorado 80207, 
U.S.A. 

#in-terms of Seating-Capacity offered by the airline's fleet. *On Order 



1 INTERMEDIATE/REGIONAL AIRLINES U.S. AIRLINES 

Commercial 

1 	National Airlines 17 DC-8 
38 B-727 

2 B-747* 
9  DC-10* 

9 B-707 
6 B-727 

3 B-747* 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

Airline 	 F leet 

Vice President, Maintenance & Engineering, 
Director, Ground Equipment, 

National Airlines Inc., 

P.O. Box 2055, 
Airport Mail Facility, 

MIAMI, Fla. 33159, 
U.S.A. 

6 	Northeast Airlines 	 21 	8-727 	 Vice President, Technical Services, 
14 DC-9 	 Manager, Production Methods and Standards, 

6 	FH-227 	 Vice President, Planning, 

Northeast Airlines, 

Logan International Airport, 

293 E. Prescott Street, 
E. BOSTON, Mass. 02128, 
U.S.A. 

3 5 B-707 
29 B-720 
6 B-727 

30 B-737 
5 Electra 

Vice President, Ground Services, 
Asst. Vice President, Overhaul & Maintenance, 

Western Air Lines Inc., 

6060 Avion Drive, 
(P.O. Box 90005 World Way Postal Centre) 
LOS ANGELES, Calif. 90009, 
U.S.A. 

Western Air Lines 

8 World Airways -Vice President, Ground Operations & Passenger Service, 

Vice President, Maintenance & Engineering, 
World Airways Inc., 

Oakland Internationla Airport, 

OAKLAND, Calif., 

U.S.A. 

#ln terms of Seating-Capacity offered by the airline's fleet. *On Order 
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Rank# Purchase Responsibility 



1 FEEDER AIRLINES U.S. AIRLINES 

Commercial 

1 

1 

1 

1 

a 
1 

1 

1 

1 

1 

1 
61 

- 
Ranle 	 Airline 	 Fleet 	 Purchase Responsibility 

• 
1 	Airlift International 	 3 	8-707 	 Vice President, Purchasing, 

4 	DC-8 	 Airlift International Inc., 

4 	B-727 	 International Airport, 

3 	L-100 	 P.O. Box 535, 
4 CL-44 	 MIAMI,  Fia. 33148, 
7 DC-7 	 U.S.A. 

3  DC-8 * 

2 	Air West 	 20 	DC-9 	 Vice President, Maintenance & Engineering, 

[3 B-727 
33 	FH-F27 	

Air West Inc., 

San Francisco International Airport, 

SAN FRANCISCO, Calif. 94128, 
U.S.A. 

15 	Alaska Airlines 	 4 	B-727 	 Asst. Vice President, Ground Operations, 

3 	L-382B 	 Asst. Vice President, Maintenance & Engineering, 

2 	Super Con. 	 Alaska Airlines Inc., 

4 	Catalina 	 Seattle - Tacoma International Airport, 

3 Convair 240 	 SEATTLE, Wash. 98158, 
U.S.A. 

11 	Flying Tiger Line 	 17 	DC-8 	 Vice President, Maintenance & Engineering, 
Director Purchasing, 

The Flying Tiger Line Inc., International Airport, 

LOS ANGELES, Calif. 90009, 
U.S.A. 

1 

#In terms of Seating-Capacity offered by the airline's fleet. *On Order 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 FEEDER AIRLINES U.S. AIRLINES 

Commercial 

. 	 . 
Rank# 	 Airline 	 Fleet 	 1 	 Purchase Responsibility 

6 	Modern Air Transport 	 6 Convair 990A 	 Vice President, Technical Services, _ 
Director, Purchasing & Stores, 

• 	 Director, Maintenance, 

Modern Air Transport Inc., 

P.O. Box 627, 
Miami International Airport, 

MIAMI,  Fia.  33148, 
U.S.A.  

13 	Mohawk Airlines 	 20 	BAC-111 	 Vice President, Maintenance, 
12 	FH-227 	 Vice President, Engineering, 

. 	Director, Purchasing & Stores, 
.- 	Mohawk Airlines Inc., 

Oneida County Airport, 

UTICA, N.Y. 13503, 
U.S.A. 

--t— 	 _ 

12 	North Central Airlines 	 13 DC-9 	 Vice President, Ground Operations, 

34 Convair 580 	 Vice President, Maintenance & Engineering, 
, 	

Manager, Procurement, 

North Central Airlines Inc., 

7500 Northliner Drive, 
MINNEAPOLIS, Minn. 55450, 
U.,S.A. 

- 
8 	Overseas National Airways 	 6 DC-8 	 Vice President, Maintenance, 

7 	DC-9 	 Asst. Vice President, Purchasing, 

3 	Electra 	 Director, Passenger Service & Terminal Facilities, 

Overàeas National Airways Inc., 

3 	DC-10* 	 J.F.K. International Airport, 

JAMAICA, N.Y. 11430, 
U.S.A. 

#1ro terms of Seating-Capacity offered by the airline's fleet. *On Order 



1 
1 

FEEDER AIRLONES 
U.S. AIRLINES 

Commercial 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Airline 	- Purchase Responsibility Fleet 

14 

Ozark Air Lines 	 17 	DC-9 	 Sr. Vice President, Operations & Maintenance, 

	

21 	FH-227 	 Vice President, Maintenance & Engineering, 

	

5 DC-3 	 Ozark Air Lines Inc., 

P.O. Box 10007, Lambert Field, 

ST. LOUIS, Mo. 63145, 

U.S.A. 

1- 	
Pacific Southwest Airlines 	 14 	8-727 	 President, 

	

9 	B-737 	 Pacific Southwest Airlines, 

	

1 	DC-9 Lindberg Field, 
SAN DIEGO, Calif., 

U.S.A. 

, 

	

3 	
[' 

Piedmont Airlines 	 1 	B-727 	 Vice President, Purchasing, 

- 	 12 	6-737 	 Vice President, Maintenance & Engineering, 

	

20 	YS-11 	 Piedmont Airlines, 

	

9 	FH-227 	 Smith Reynolds Airport, 

WINSTON-SALEM, N.C. 27102, 

U.S.A. 
a 

Saturn Airways 	 4 DC-8 	 Vice President, Maintenance, 

	

8 DC-7 	 Satum Airways Inc., 

- 	12 DC-6 	 RO. Box 2426, 

	

1 	L-100 	 Oakland.intemational Airport, 

OAKLAND, Calif. 94614, 

	

2 	L-100* 	 U.S.A. 

63 
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FEEDER AIRLINES U.S. AIRLINES 

Commercial 

Purchase Responsibility 

-- -- 	-- 	 - 	- 	— 

	

16 	Seaboard World Airlines 	 - 	 13 	DC-8 	 1 	Vice President, Maintenance & Engineering, 

1 	C-46 	 Director, Purchasing & Supply, 

Seaboard World Airlines Inc., 

Seaboard World Bldg., J.F.K. International Airport, 

JAMAICA, N.Y. 11430, 

U.S.A. 

	

9 	Texas International Airlines 	 15 	DC-9 	 Director Purchasing, 

25 Conva.ir 660 	 Sr. Director Maintenance, 
Texas International Airlines Inc., 

P.O. Box 60188, 

HOUSTON, Texas, 77060, 

U.S.A. 

P.O.  Box 2504,  Airport Sta.,  

	

3 	Universal Airlines 	 4 DC-8 	 Vice President, Ground Operations & Passenger Service, 
8 Argosy 	 Vice President, Purchasing & Stores, 

13 	Electra 	 Vice President Maintenance, 

Universal Airlines Inc., 

• 2 B-747* 	 YSILANTI, Mich. 48196, 

•

U.S.A. 

tenns of Seating-Capacity offered by the airline's fleet. *On Order 



CANADIAN TRADE REPRESENTATIVES IN THE U.S. 

Boston Cleveland 

Consul and Senior Trade Commissioner 
Canadian Consulate General 
500 Boylston Street 
Boston, Massachusetts 02116 
Phone: 262-3760 (Area Code 617) 
Territory: 
States of Maine, Massachusetts, New 
Hampshire, Rhode Island, Vermont. 
Other countries: St. Pierre and Miquelon 

Consul and Senior Trade Commissioner 
Canadian Consulate 
Illuminating Building 
55 Public Square 
Cleveland, Ohio 44113 
Phone: 861-1660 (Area Code 216, 
Territory: 
States of Ohio, Kentucky, West Virginia 
western Pennsylvania 

Buffalo 
Dallas 

Consul and Trade Commissioner 
Canadian Consulate 

• 1400 Main Place 
396 Main Street 
Buffalo, New York 14201 
Phone: 852-1247 (Area Code 716) 
Territory: Northern New York State 

Consul and Trade Commissioner 
Canadian Consulate 
2100 Adolphus Tower 
1412 Main Street 
Dallas, Texas 75202 
Phone: 742-8031 (Area Code 214) 
Territory: 
States of Texas, Arkansas, New Mexico, 
Oklahoma, Kansas 

Chicago Detroit 

Consul and Senior Trade Commissioner 
Canadian Consulate General 
310 South Michigan Avenue, Suite 2000 
Chicago, Illinois 60604 
Phone: 427-1031 (Area Code 312) 
Territory: 
States of Illinois, Indiana, Iowa, 
Missouri, Nebraska, southern Wisconsin. 

Consul and Trade Commissioner 
Canadian Consulate 
1920 First Federal Building 
1001 Woodward Avenue 
Detroit, Michigan, 48226 
Phone: 965-2811 (Area Code 313) 
Territory: 
States of Michigan and Indiana 
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1 
1 
1 New Orleans Los- Angeles 

1 
1 
1 

1 
1 
1 

1 	 CANADIAN TRADE REPRESENTATIVES IN THE U.S. 

1 

1 

Consul and Trade Commissioner 
Canadian Consulate General 
510 West Sixth Street 
Los Angeles, California 90014 
Phone: 627-9511 (Area Code 213) 
Terri tory:  
States of Arizona, California, (ten southern 

counties),Clark County in Nevada 

Minneapolis 

Consul and Trade Commissioner 
Canadian Consulate 
15 South Fifth Street 
Minneapolis, Minnesota 55402 
Phone: 336-4641 (Area Code 612) 
Territory: States of Mlnnesota, 
North and South Dakota, Montana 
(east of the Divide), Northern 
Wisconsin, Upper Michigan Peninsula 

Consul and Trade Commissioner 
Commercial Division 
Canadian Consulate General 
2110 International Trade Mart 
2 Canal Street 
New Orleans, Louisiana 70130 
Phone: Jackson 5-2136, 5-2137 (area code 504). 
Territory: 
States of Alabama, Florida, Georgia, 
Louisiana, Mississippi, North Carolina, 
South Carolina, Tennessee 

• 
New York City 

Deputy Consul General (Commercial) 
Canadian Consulate General 
680 Fifth Avenue 
New York City, N.Y. 10019 
Phone: 586-2400 (Area Code 212) 
Terri tory:  
States of Connecticut, New Jersey (twelve 
northern counties), southe rn  New York. 
Other countries: Bermuda 
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Philadelphia Seattle 

Consul and Trade Commissioner 
Canadian Consulate 
3 Parkway Bldg., Suite 1310 

Philadelphia, Pennsylvania 19102 
Phone: 561-1750 (Area Code 215) 
Territory: 
States of Delaware, Maryland, New Jersey 
(nine southern counties), eastern 
Pennsylvania, Virginia, District of Columbia 

Consul General and Trade Commissioner 
Canadian Consulate General 
412 Plaza 600 
Sixth and Stewart 
Seattle, Washington 98101 
Phone: MUtual 2-3515 (Area Code 206) 

Territory: 
States of Alaska, Idaho, Montana 
(west of the Divide), Oregon, Washington 

San Francisco 

Consul and Trade Commissioner 
Commercia[ Division 
Canadian Consulate General 
One Maritime Plaza 
Golden Gateway Centre 
San Francisco, California 94111 
Phone: 981-2670 (Area Code 415) 
Territory: 
States of California (except the ten southe rn 

 counties), Colorado, Hawaii, Nevada 
(except Clark County), Utah, Wyoming 

Washington 

Commercial Counsellor 
Canadian Embassy 
1746 Massachusetts Avenue, N.W. 
Washington, D.C. 20036 
Phone: 332-1011 (Area Code 202) 
Territory: 
U.S. Government and agencies; international 
organizations with headquarters in Wash-
ington. 
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FINANCING 

Airport Financing 
The U.S. Network of Airports are classified as: National Airport 
System; Local Interest Airports; and iViilitary Airports. 

The National Airport System comprises those airports which are 

considered necessary for meeting the requirement of civil aeronautics, 

and is identified in the F.A.A. National Airport Plan. 

As a general policy, the cost of construction and development of 

airports forming part of the National Airport System is shared by 

the F.A.A., and state and local governments on a 50-50 basis. 

Airport, in this context, primarily implies only the airfield area 

and lighting. 

The need for Federal financial involvement was officially first 

recognized by the government as a result of the Civil Aeronautics 

Act of 1938 which authorized the Civil Aeronautics Authority to 

make a survey of the existing airports. Recommendations of the 

survey led to the enactment of the Federal Airport Act of 1946 

and establishment of the Federal-aid Airport Program (FAAP). 

Because of the rate of growth of aviation activities and several 
factors affecting airport development the scope and the nature 
of the FAAP was reviewed by the U.S. Congress in 1969, cul-
minating in vvhat is now known as the Airport and Airway 
Deve/opment and Revenue Acts of 1970. INhen President Nixon 
signed these Acts in May 1970 these became Public Law 
(P.L. 91-258). 

This new statute authorizes a greatly enlarged program of financial 

assistance to National Airport sponsors, establishes minimum 
levels of annual funding for airways modernization as well as 
airport development, and creates an Airport and Airway Trust 
Fund. 

As finally enacted, P.L. 91-258 is divided into two Titles. Title 1 
(one) details the airport assistance programs and requirements for 
sponsor and project eligibility, and establishes a financing 
outline for Fiscal Years 1971-1975 for airport grants, airways 

hardware and research and development. Title II (two) creates 

the Airport and Airway Trust Fund, and establishes the pattern 
of aviation excise taxes which would provide the resources upon 

which the Title I capital programs would depend through 1980. 

Title 1 replaces the Federal Airport Act of 1946. This Title 

also codifies procedures for meshing airport project proposals 

with environmental and social considerations. 

The Public Law 91-258 authorizes a 5-year program of airport 

landing area assistance grants, and promises another 5-year 

authorization with a total of airport program expenditure of $2,500 

million. The F.A.A. National Aviation System Plan for the Ten-

Year Period (1971-1980) provides for this amount as the Federal 

aid. Together with matching grants on a 50-50 basis with . state 

and local governments, a total investment of $5 billion is, con-

sequently, estimated for airport development during the years 

through 1980. 

State and local governments initially resources the matching fund 
from their public funds, and revenue bond issues to be purchased 
mainly by the airlines using the airport. When an airport is func-
tional, every effort is directed to tap all possible avenues to 
recover the initial investment, to make the airport self-paying, 
and even to make profits. The revenue is earned from such 
sources as rentals and lease, auto parking, concessions, air-
craft landing fees, passenger tax, fuel tax, tolls, interest on 
investments, motels, hotels. 

For example: The long-term development project of Milwaukee's 

General Billy Mitchell Field, involving about $68 million, is 

partially County-funded. A $25 million bond issue was slated 

for new constructions and development of Salt Lake City Inter- 

national Airport. Most of Denver's Stapleton International Airport 

expansion program is being financed from $35 million revenue 
bond issues, and the remaining $8 million from airport-generated 
revenues. The expansion cost of El Paso International was met 
from airport revenue bonds. 
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The airport-generated revenues can be considerable. El Paso 
International's revenue in 1970 was for instance, estimated at 

$2.4 million - about $0.3 million more than the operational ex-

penses. Terminal fees at this airport normally account for about 

22% of the airport's income, but its largest revenue source is 

government contract and non government fuel sales. Arizona's 

Sky Harbor Airport's annual gross revenue is around $4 million. 

The city-operated refuelling concession pumps aviation fuel to 

the tune of $500,000 a year. This airport leased in 1969 thirty 

two identical hangars housing as many as 128 aircraft.' 

Airline Financing 

The method of financing of airlines in the U.S. varies a good deal 

from airline to airline. 

As a general consideration of this subject matter, without being 

specific to U.S. airlines, the financing requirement of an airline 

is met from two sources, intemal, and external. 

Financing from  internai sources depends very largely on the 
profitability ( operating and non-operating) of an airline. The 
operating profitability constitutes major portion of the total 
profitability, and is the predominant factor. 

The introduction of jet aircraft in the early part of the last ten 

years resulted in a difficult financing problem for the airline in-

dustry. This initially involved a substantial replacement pro-

gramme; the provision of excess capacity coupled with a relative 
decline in the rate of traffic growth despite large fare reductions, 

however, resulted in a very poor profit situation. This led to 

heavy demands for capital from external sources mainly in the 

form of  oans, needing in turn to be repaid in later years. 

As the inherent economy of the jet equipment on medium and long-

haul routes was progressively achieved and traffic growth steadied 

in relation to capacity build-up, operating results improved. In 

consequence and also because little replacement was needed in 
the later sixties, the proportion of total funds required that could 

be met out of internal sources steadily increased. 

With the economic jets fully established by about 1966 further 

reductions in unit cost became more difficult in the face of 
steadily rising wages and prices. Meanwhile revenue yields 

continued to fall so that in the last two years as profitability de-

clined, intemal sources contributed a smaller part of new 

capital requirements. 

Decline in internal financing is forcing airlines to review the 
routes flown, increase fare structures, and, in some cases, to 

consider merging, as economy measures. Because of the large 
gap between the investment and the earning, some airlines 

would have to depend heavily on external sources of financing 

for the next five years from commercial sources (debt and 
equity capital) and/or from governmental sources. The rela-

tive amounts of financing between these two extemal sources 
would be greatly influenced by the money market conditions 
and by airline profitability. _ 
For the prospective commercial lender the level of airline profit-

ability must be as high as that of other opportunities of comparable 

risk open to him and at least good enough not only to cover interest 

payments and principal repayments but also a safety margin to 

cover the risk. 

If airlines as commercial enterprises fail to achieve a level of 
profitability adequate to attract additional equity or loan capital 

from commercial sources, governments could become involved. 

An acceptable means of government assistance is probably a 
continuation of the fairly common practice of their guaranteeing 

commercial loans made to their national airlines. 

In addition to capital market and direct national government finan-

cing, there are certain specialized forms of financing, namely man-

ufacturers' prepayments, the U.S. Export-Import Bank, and leasing. 
Most aircraft manufacturers require progress payments, called 

prepayments, on the purchase of aircraft prior to delivery. These 

prepayments essentially result in a shifting of the burden of 
financing and its attendant costs from the manufacturer to the 
purchasing airline. The purchase price to the airline should there-

fore, theoretically, be less by the cost of financing between the 
time of prepayment and delivery of the aircraft. 
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CONCLUSIONS AND RECOIV1MENDATIONS 

In this forecast of market demand for Ramp, Runway and Apron 
Equipment in the United States for the period 1971-1976, the 
consideration on Runway and Apron equipment is confined to 
Rescue and Fire Fighting equipment, Sweeping equipment, Snovv 
Removal equipment, and Grass Cutters and Movvers, as the 
market demand for these categories of equipment is considerable, 
as compared to several other heterogeneous items of equipment. 

The total demand shown is categorized as Ramp Equipment; 
and Runway and Apron Equipment, with further divisions and 
subdivisions. The Ramp Equipment forecast is then displayed 
as a distribution by airlines category. The Runway and Apron 
Equipment forecast is displayed F.A.A. Region-wise, and as 
F.A.A. Airport Category-wise, although it is realized that 
neither the classification of airports nor the F.A.A. Regional 
boundries have any permanency. The method of airport 
classification, as well as the number of F.A.A. regions 
are periodically reviewed by the F.A.A. and are subject 
to changes. 

The demand forecast for the period 1971-1976 is apportioned 
in this study as 60% during 1971-1973 and 40% in 1974-1976. 
This is in logical expectation that airport authorities and air-
lines alike would expend major part of their budget in earlier 
years to meet the pressing requirements created by 8-747, and 
other wide body aircraft to be introduced in the near future. 

Prefacing each Region Demand forecast there is a map of the 
region and certain statistical information. Together they 
reveal a relationship between the population of a state, and 
annual enplaned passenger and airport category. 

A brief outline of the United States towards the end of this study 

report illustrates the dominant position the U.S. occupies in the 
aviation field. That this is so, is equally reflected in the fore-

cast of market demand for Ramp, Runway and Apron equipment. 
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CONCLUSIONS AND RECOMMENDATIONS 

The total estimated demand for these claepes of equipment during 

the period 1971-1976 is of the order of $504.4 million, of which 

Ramp equipment accounts for nearly $265 million (52.5%) and 

Runway and Apron equipment for approximately $239.6 million 

(47.5%). Of the total for Ramp equipment, nearly $27.3 million 

is forecasted for special types of equipment for the handling of 
Boeing-747, and other future wide body aeroplanes. 

The study discusses some of the systems and trends during the 

years 1971-1981, and reaches the conclusion that practically all 

of the types of Runway and Apron equipment required for the 

existing and future needs during 1971-1976 are available. In 

some instances it is only a question of further impdovement in 

design and performance. The picture is not the same in the case 

of Ramp equipment. 

The study highlights some interesting points. It reveals that the 

F.A.A. Eastern Region, and the Medium Density airports predict 

the highest demand for Runway and Apron equipment; and that 

the Major/Trunk airlines are the largest consumers of Ramp 

equipment. 

The Eastern Region comprises a number of states which have 
a very high percentage of urban population. The Region has 
some of the busiest airports in the country and a high record 
of enplaned passengers per year. Though the Medium Density 
airports are the second largest in number - the first being 
the Low Density airports - many Major/Trunk airlines and Inter-
mediate/Regional airlines operate at theee airports. The 
Major/Trunk airlines are the largest users of contemporary 
and future generation of sophisticated turbo-jets. In Sea-
ting-Capacity,in Tonne-Kilometers performed, or in Passen-
ger-Kilometers flown, this group of airlines predominates the 
other two. 

Much of the present day demand for Ramp equipment is because 
of B-747 and other similar future aircraft. According to some 

authorities the right types of Ramp equipment for the handling 

of B-747 are not yet available. Then also,  the  airlines consen-

sus of opinion is against the use of a battery of multifarious 
types of equipment for servicing different types of aircraft. The 
general opinion is that as much of the Ramp equipment as prac-
ticable should be common to a number of types of aircraft. 

Many Canadian enterprises are already engaged in the manufacture 
of a variety of Ramp, Runway and Apron equipment, and there are 
others vvho claim to have the required plant and capability to under-

take manufacture. It is thus primarily a matter of rational assess-
ment of the users' requirements and manufacturing equipment at a 
competitive price. A serious effort on the part of manufacturers to 

penetrate the U.S. market would go a long way. 
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ABBREVIATIONS USED IN THIS STUDY 

Abdn. 	Abandon 
A/C 	Aircraft 
AOCI 	Aircraft Operators Council International 
F.A.A. 	Federal Aviation Administration 
GA 	General Aviation 
H.D. 	High Density 
L.D. 	Low Density 
M.D. 	Medium Density 
QTY. 	Quantity 
Std. 	Standard 
U.S. 	United States (of America) 

W-B 	Wide Body 
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