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THE COVER-A pair of theft 
suspects, handcuffed to
gether, are led by three New 
York City policemen from 
their hiding place in a game 
refuge. They had been 
spotted from a police de
partment helicopter, a Bell 
47 J-2A. 

One of the chopper's crew 
joined with two ground pa
trolmen in making the arrest 
while t·he ship hovered above 
the flushed-out youths. 

(N. Y. Daily News photo) 
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Experiment Compares Use of 

In suburban Miami, three gun
men held up two food stores in 
quick succession the night of 
July 6, 1970 Escaping with 
more than $400, they sped south 
in a red Mustang. On Route 1 
through Perrine, they managed 
to duck around a hastily impro
vised roadblock 

Minutes later, however, a pow
erful searchlig'ht from the sky 
beamed down on the fleeing Mus
tang. The bandits made futile 
attempts to shake off the sky 
surveillance. Finally, in desper
ation, they ditched the car and 
fled toward a wooded area. 

The skybeam kept one of the 
robbers illuminated until Depu
ties A. Clark and H. Ross, from 
a pursuing patrol car, 'were able 
to make the capture in an open 
field. Artie Coley was booked on 
charges of armed robbery, auto 
theft, and assault on a police 
ofncer with intent to commit 
murder. 

Coley's nemesis-the aircraft 
which kept him in its light beam 
-was not the conventional police 
aircraft, a helicopter. Instead, 
it was a STOL (Short Takeoff 
and Landing) plai1e-a Helio 
Super-Courier being operated by 
the Metropolitan Dade County 
Public Safety Department in a 
one-year experiment to deter
mine the usefulness in police 
work of such aircraft. 

The Helio Super-Courier used 
in the experiment is a single
engine six-place light aircraft. 
It can land, or take off over a 50~ 
foot obstacle, in only 610 feet. 
Its top speed is 165 mph, but its 
special wing configuration per
mits it to be flown under com
plete control as slow as 30 mph. 

The one-year project was pal'
tially funded by the Law En
forcement Assistance Adminis
tration (LEAA), an agency of 
the U. S. Department of Justice. 
Increasingly, police jurisdictions 
are applying to the Federal gov
ernment for financial assistance 
in purchasing aircraft. Usually 

these are helicopters, but LEAA 
raised the question as to which 
missions a STOL craft could per
form as well or better than a 
helicopter, and how cost-effective 
the STOL would be. 

When the Dade County ex
periment began, CAL was al
ready engaged in a related study 
of helicopter utilization by police 
for the National Institute of Law 
Enforcement & Criminal Jus
tice, which is part of LEAA. The 
Laboratory's role in Dade County 
was to design the test plan and 
document and evaluate the pre
liminary results for the Institute. 
From this and other data, the 
Lab has helped the Institute de
velop preliminary guidelines for 
the best uses of police aircraft; 
these guidelines will in turn as
sist the Federal government in 
deciding which applicants should 
receive grants for police aircraft 
and whether these aircraft 
should be helicopters, STOLs, or 
some mix of the two. 

Dade County's Public Safety 
Department will issue an exten
sive report covering the full 
year of their experience with the 
STOL. In the meantime, the 
Laboratory has released (CAL 
Report VY-2901-G-2) its 165-
page evaluation covering an in
tensive period of comparative 
flight operations during a four
week period in June-Jul~' 1970. 

The comparison aircraft was 
a Bell 47G-2 helicopter which 
the Dade County police had been 
using for 10 years. Both the 
STOL and the helicopter were 
assigned to fly 10 different types 
of patrols, including general sur
veillance; special patrols over 
the waterfront, rooftops, vacant 
land, parks and other recrea
tional areas, and rural areas; 
fire detection, and search for 
stolen vehicles. 

Even before the official sched
ule could go into effect, however, 
a major civil disturbance broke 
out in Miami involving uncon
trolled crowds. This provided an 
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unexpected opportunity for eval
uating both aircraft in a cr,tical 
situation. 

"The helicopter and the STOL, 
working as a team, were used to 
provide illumination, surveil
lance and command-and-control 
in the civil disturbance area," 
Allen R. Kidder and Sigmund 
P. Zobel, project director, ob
serve in the CAL Report. 

"Both the helicopter and the 
STOL were used to report to 
ground units the location of fires, 
firebombers, snipers, looters and 
crowd gatherings. The STOL 
assisted in the arrest of at least 
three firebombing suspects, while 
the helicopter assisted in the ar
rests of at least 10 fire-bombers, 
looters and snipers." 

The helicopter dropped many 
tear gas canisters to disband 
crowds and flush fugitives from 
dense vegetation; the STOL 
could not be used for this be
cause its speed and its mini
mum altitude of 1,000 feet (re
quired by FAA regulations over 
densely populated areas) made 
canister delivery inaccurate. 

SOURCES FOR THIS ARTICLE 

Mr. Kidder Dr. Zobel 

Both aircraft were equally ef
fective in illuminating trouble 
spots at the request of ground 
units. The STOL, which was 
equipped with a wing-mounted 
searchlight rated at 3.8 million 
candlepower, provided satisfac
tory illumination from 1,000 feet. 
The helicopter's "homemade" 
system-consisting of three air
craft-type landing lights
wasn't as bright, but the heli
copter compensated by flying at 
an altitude of 300 to 600 feet. 

"The number of requests for 
illumination," says the Report, 
"grew noticeably each night as 
ground units became increas
ingly aware of the availability 

and effectiveness of airborne ob
servation and il1umination." On 
one occasion, follo\ving an acci
dental shooting on a rooftop, the 
helicopter lit the scene so victims 
could be lowered on stretchers. 

Both aircraft were of special 
value in their role as aerial ob
servation platforms from which 
the police could lool{ down on 
areas invisible to ground patrols 
-rooftops, interior wells of 
buildings, backyards, areas 
masked from view by fences or 
trees or vegetation. During the 
final night of the disturbances, 
when a community meeting was 
being held to arrange peace, all 
police units (except for a special 
task force) were withdrawn 
from ground patrol ""ithin the 
distUl'bance area; complete reli
ance was placed on the aircraft 
for surveillance and control. 

Following restoration of civil 
order, the two aircraft under
took the test schedule set for 
them by CAL. The STOL flew 
63 patrols totaling 126 hours by 
the end of the test period; the 
helicopter (with Olle of its two 

Airborne police have excellent capabilities for spotting and overtaking stolen cars. (Hughes Tool Co. photo) 
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regular pilots unavailable) flew 
50 patrols totaling 71 hours. 

The Report, in its assessment 
of the Dade County experience, 
concludes: "For general surveil
lance, it appears that the STOL 
is a suitable vehicle, although 
the helicopter may be somewhat 
more effective." In comparing 
relative effectiveness of the two 
vehicle types, the Report sug
gests that allowance be made for 
the fact that Dade County's heli
copter pilots had a big edge in 
experience-each had been serv-

ing as an airborne policeman for 
ten years, whereas the STOL 
pilots, although experienced and 
well qualified both as police offi
cers and as private pilots, were 
relatively inexperienced in com
bining these roles as law enforce
ment pilots. Another important 
consideration is that the two 
vehicles employed in the testing 
are particular designs, each with 
its own characteristics and limi
tations, in the helicopter and 
STOL classes; thus, they cannot 
be taken as exemplifying the full 

THE DADE COUNTY AIRCRAFT 

Sgt. William Elliott, left, and Sgt. Robert Riggs piloted the Bell 47G-2 heli
copter for Dade County. 

spectrum of helicopter and STOL 
aircraft available for possible 
police use. 

The helicopter during its 50 
missions assisted in at least 24 
arrests. Its crew discovered 
more than 15 fires, 10 automo
bile accidents, 9 stolen 01' aband
oned automobiles, and two areas 
where narcotic plants were grow
ing, and assisted at the scene of 
two drownings. The helicopter 
also provided illumination to as
sist in night rescue operations 
after a stolen car, pursued by a 
police ground unit, plunged into 
a canal in a rural area. 

The STOL during 63 missions 
assisted in at least 8 arrests. Its 
crew discovered 11 fires or more, 
8 stolen or abandoned automo
biles, and two auto acddents; at 
one major fire it dispersed the 
crowd by using its high-intensity 
searchlight. 

Helicopters are preferable, the 
analysts found, when missions 
are no longer than two hours, 
the jurisdiction is compact in 
area, and there is need for low
altitude search, pursuit, or pho
tography, or a need for hovering 
as during rescue, evacuation, 
crowd control, or delivery of 
tear gas. 

The STOL is preferable to a 
small piston-engined helicopter 

The Helio Super-Courier six-place airplane can fly from 30 to 165 mph, toke off over 50 foot obstacle in 610 feet. 
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when the area to be patrolled is 
large or is distant, requiring a 
flight of more than 5 or 10 min
utes to arrive on station; when 
anticipated missions are longer 
than 2 hours, ancI when the re
quired payload may be large in 
terms of personnel and/or equip
ment, as in evacuating victims of 
a big accident. In the Dade 
County experience, the STOL 
had a marked edge in its ability 
to remain aloft; the STOL could 
fly continuously for 8 to 10 
hours, compared with a maxi
mum of about 2 hours 20 min
utes for the piston-engined heli
copter which the Dade County 
police have. This endurance gives 
the STOL an advantage as an 
aerial command post directing 
ground forces during a pro
longed civil disturbance. 

The ability to land in a re
stricted space is a plus for the 
helicopter, but not as large a one 
as might be thought. "Because 
of the danger of striking unseen 
objects such as wires," the Re
port notes, "the helicopter would 
not make off-airport night land
ings unless the pilot was very 
familiar vvith the obstructions 
surrounding the landing areas." 
There is even greater reluctance, 
of course, to land in a civil dis
turbance area. 

The landings which helicop
ters do make often are in con
nection with recovery of vehicles 
and patrols of vacant, recrea
tional and rural areas. If the 
airborne officer spots a suspi
cious auto, or illegal dumping, or 
what appears to be a patch of 
marijuana, he can land his heli
copter and make an arrest or 
take other appropriate action; 
the pilot of a STOL craft, in the 
same situation, would have to 
radio for a ground unit. 

On traffic patrol, the STOL 
has the advantage, because of its 
higher speed, of being able to 
cover more miles of highway 
during a given time period, 

In addition to the patrols or
iginally planned, both the STOL 
and the helicopter searched for 
pollution violations; six warrants 
were issued on the basis of the 
photographs which the crews 
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Spotlight-equipped aircraft can surprise criminals, cover industrial districts 
and rooftops. Hughes Tool Co. photo. 

took. "The pollution control offi
cial," says the Report, "stated 
that in the four hours of flying 
in the two aircraft, he accom
plished what othervvise takes an 
entire month to perform." 

Cost Effectiveness 
One of the major reasons for 

evaluating STOL aircraft for 
police use is that certain STOLs 
are considerably cheaper to op
erate than many of the heli
copters now used by police ~gen
cies. During the test period, 
fixed and direct expenses came 
to $16.99 per flight hour for 
Dade County's STOL and $28.94 
per flight hour for its helicopter. 

One way of evaluating costs is 
against "significant discoveries" 
-events discovered from the 
aircraft and requiring police ac
tion (events to which the air
craft responds by direction of 
the dispatcher are excluded). 
The helicopter made approxi
mately 48 such discoveries, at a 
cost-giving each discovery 
equal weight-of about $30 each; 
the STOL made 32, at a cost of 
about $41 each. 

As an alternative, if direct 
costs are divided among arrests 
-again giving each discovery 
equal weight-the helicopter's 
24 arrests can be considered to 
have cost about $59 apiece and 

the STOL's eight to have cost 
approximately $160 apiece. 

On the basis of their respec
tive performances in Dade 
County, the helicopter would 
appear to have been more cost 
effective. The Report warns, 
however, that this must not be 
considered a conclusive result 
because of the differences in pi
lot experience, the brevity of the 
test period, the single sample 
from each vehicle type, and the 
tendency to assign the STOL 
(because of its longer range) to 
rural and wilderness areas. 

Coverage from the air will 
never replace squad cars. The 
cost of providing around-the
clock patrol for a year, by a two
man police car, has been esti
mated at $100,000. On that basis 
the Dade County STOL cost 
about 3.7 times as much as a 
patrol car, per hour of patrol, 
and the small helicopter cost 
about 4.4 times as much. 

Partly offsetting this higher 
cost is the fact that the air ve
hicles cover a much greater area. 
The big difference, however, is 
that the air vehicle and the pa
trol car accomplish iiiffe)'ent 
types of tasks: police aircraft 
serve as aerial platforms to sup
plement and enhance the effec
tiveness of ground units. 
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Each 1,000 gallons of liquid sewage produces about 3.3 pounds of dried 
sludge like this. Usually it's disposed of by incineration. Burning a pound 
of sludge releases about 5,000 BTUs. 

Many communities have con
sidered proposals for converting 
their sewage into something use
ful, like fertilizer. Some munici
palities have actually built fer
tilizer plants. To their sorrow, 
they've discovered there's not 
much profit in the operation: 
processing is expensive, and so is 
transportation to the ultimate 
user. 

So in most communities, since 
no alternative use is known, dis
position of. sewage follows quite 
conventional lines: the residue 
from the filtration beds and 
settlement tanks is dried and the 
cake then incinerated 01' buried. 

The same unproductive fate 
awaits the great volume of solid 
waste ·which urban areas pro
duce. Much of it is burned in 
incinerators to reduce volume. 
The residue-or, in some com
munities, the untreated original 
waste-is buried as landfill, 
building up low-lying areas to a 
level where they can be surfaced 
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with soil for eventual use as 
park land. 

Today the growing concern 
with preservation of the earth's 
resources has renewed the search 
for practical-and economically 
feasible-alternatives for recy
cling municipal wastes. 

Researchers at CAL have de
vised a multi-path system for 
handling both solid wastes (such 
as paper, glass bottles, old bricks, 
power plant fly ash, and gar
bage) and also liquid sewage. For 
some of the optional processes 
shown in the flow diagram on 
page 57, inputs would also in
clude such primary raw mate
rials as coke dust and metal ore. 
From the output end of the sys
tem-depending on the process
ing selected-would come clean 
water and/or such useful prod
ucts as activated carbon, sintered 
iron ore, and aggregates poten
tially useful for building high
ways and commercial structures. 

Some lab experimentation and 

How Sewag 

field testing has been carried out 
to determine that the proposed 
processes do work. At the pres
ent time, however, the system 
remains largely in the concep-

. tual stag·e. It has been brought 
to this point in its development 
by expenditure of the Labora
tory's own funds; additional 
work is required to refine the 
processes, perform detailed eco
nomic analysis, and set design 
parameters for a pilot plant. 

The system proposed by CAL 
is one of the first to consider the 
streams of solid waste and sew
age waste together, in terms of 
combining waste treatment and 
waste recycling. The gain in 
efficiency is obvious: tl:e heat 
released by the incineration of 
solid waste, for ex~mple, can be 
used in processing the liquid 
waste instead of being exhausted 
into the atmosphere. One reason 
such steps have not been taken 
in the past is historical-respon
sibility for solid waste has usu
ally been assigned to one gov
ernmental agency (a sanitation 
department) and responsibility 
for liquid waste to another (a 
sewer authority). 

The waste treatment/recycling 
system is envisioned by CAL as 
applicable in urban areas with a 
minimum population of 100,000. 
The typical daily output from a 
community of that size is about 
500,000 pounds of solid waste 
and about 10 million gallons of 
liquid sewage, which is equiva
lent to 33,000 pounds of dried 
sewage sludge (a product 
roughly comparable, in appear
ance, to peat moss). 

Not all the processes shown in 
the chart on page 57 titled "Op
tions For Urban Waste rrreat
ment/Recycling System" need be 
designed into the system for a 
particular city. The choices made 
might depend, for instance, on 
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