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Foreword 

This report has been prepared by the Center for Criminal 
Justice Operations and Management (CCJOM) of the National 
Institute for Law Enforcement and Criminal Justice, with Cornell 
Aeronautical Laboratory, INC. (CAL) acting as consultant. It is 
part of a program which will ultimately provide cost and effective­
ness guidelines in the use of aircraft for police use. These guide­
lines will aid in evaluating applications for procurement of aircraft 
and in assisting law enforcement agencies in determining their 
aircraft requirements, so as to achieve the maximum effective­
ness in their employment of air mobility. The establishment of 
thest: guidelines is both timely and necessary, since in the past few 
years a significant growth in the use of helicopters by civil govern­
ment agencies has occurred. In the period from 1967 to 1969 alone, 
the number of civil government agencies that operate helicopters 
in the United States and Canada gTew from 74 to 94, an increase 
of 27 percent. The total helicopter fleet of these agencies grew 
from 187 to 273 during the same period, or an increase of 46 per­
cent in 2 years. 

',Vith consulting assistance from CAL, CCJOM is conducting a 
limited flight test program in conjunction with the Dade County 
Public Safety Department (DCPSD), Florida. The study is de­
signed to evaluate police use of helicopters and short takeoff and 
landing (STOL) aircraft, and will include those factors which 
contribute to effectiveness in a law enfOTcement operation: surveil­
lance, rapid response tim'e, preventive patrol, deterrence, as well 
as any new operational procedures and factors made possible by 
the use of aircraft. Also included in the study will be cost, multi­
use, maintenance, and other factors which are essential to L\ realistic 
eval uation. 

In order to identify those factors which should be included in 
the test ane! evaluation progTam, CCJOM conducted a field survey 
and study of the air mobility elements, design features and activi-
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ties of typical police jurisdictions. Data for this study were gathered 
both from existing literature and from visits by CC]Ol\I and CAL 
personnel to several of the major police users of helicopters and 
fixed wing aircraft. These major police forces incltkled those of 
the cities of Memphis, Kansas City, Los Angeles, New York, Fort 
\Vorth, Indianapolis, and the States of Illinois and New York. 

During this slIl"vey activity, it was discovered that considerable 
data had been accumulated which would be userul to local law 
enforcement agencies which either have or contemplate having air 
operations. For this reason, it was decided to summarize this survey 
data in report form so that the information could be disseminated. 
The information collected as of March t970 is summarized in this 
report. 

Much of the data is presented in the form in which it I'vas 
compiled by the various law enforcement~tgenci"es. This has been 
necessary because of the difficul ties in reconciling data between 
organizations which vary so greatly with respect to organizational 
structure, activity emphasis, and demognphic characteristics of the 
jurisdictional area. Therefore, this survey is not so much oriented 
towards comparisons between helicopter user agencies as it is 
towards presenting the entire scope of helicopter utilization in law 
enforcement activities. 
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SUlumary 

This report describes how helicopters are currently being used 
in the United States in support of law enforcement activities. 
;'IIan}, law enforcement agencies which use helicopters were sur­
veyed to ascertain the types of activities for which the helicupters 
are used. ,Vhile the main emphasis continues to be on traffic 
slllTeillance, speed law enforcement, traffic control, and search 
and rescue activities, other types of activities are becoming inCl'eas­
ingly e\·ident. These growing activity areas include air evacuation 
(Le .. air ambulance), air and water pollution control, emer­

gency cargo transportation (blood, transplant organs, food, special 
equipment), riot control, narcotics detection (i.e., detection of 
narcotics smuggling and distribution activities) , fire fighting, night 
patrols for crime prevention (using high intensity lights), and 
covert surveillance. 

Also included in the suney were the types and numbers of heli­
copters employed, their annual utilization rates, and the types of 
special law enforcement-related equipment installed. The aerial 
__ ehides most widely used for law enforcement activities are the 
three place reciprocating'-engined helicopters typified by the Bell 
<17G series, the Hughes 300C and the Enstrom F-28A. Tmbine 
helicopters (Fairchild Hiller FH-IOOO and Bell 20GA Jet Ranger) 
are becoming popular in law enforcement acth'ities, but their high 
ini tial costs (S98,000 and S 105,000, basic price respectively) put 
them out of reach for many agencie~ .• \verage annual utilization 
of hel icopters ranges from GOO to 1,200 hours for various law en­
forcement agencies. Specialized equipment which is useful for 
law enforcement work has been installed on these helicopters to 
accommodate individual department needs. Police radios are widely 
used in addition to normal VHF aircraft mmmunieation and navi­
gation radios. High intensity lights are being used not only for 
night patrols to prevent crime in industrial, J::ommereial and resi­
dential areas, but also for riot control, search and resene, and i1-
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lumina tion in criminal apprehensions and at acciden t scenes. Com­
bination public address and siren systems are finding wide appli­
cation in criminal apprehension, motorist assistance, disaster 
warning (fires and floods), and crowd control. In regions with 
sig11ificant bodies of water, floats are installed on helicopters both 
for rescue work and to insure crew safety during overwater flights. 
• Other utilization factors examined include utilization by mission 
type, time distribution of the demand for helicopter services, pre­
planned vs. emergency missions, availability, sortie length, patrol 
altitudes, night operations and weather minima. 

La'w enforcement agencies using helicopters have measured heli­
copter effectiveness in terms of decreased crime rates, numbers 
of criminals apprehended and number of rescues accomplished. 
The most often cited example of helicopter patrol effectiveness is 
"Project Sky Knight" in Lakewood, Calif. (29). The Memphis 
Police Department, the Kansas City (Missouri) Police Depart­
ment, the Los Angeles Police Department, the New York State 
Police, and the Illinois State Toll Highway Authority report sig­
nificant numbers of criminal apprehensions attributed to their 
air operations. However, it is not known to what extent helicopter 
patrols reduced total crime, to what extent these patrols merely 
forced a shift in the location of criminal activities, or to what 
extent other factors played a part in crime reduction. 

Many lives have also been saved by the use of helicopters. The 
Chicago Fire Department, for example, has made 1,000 rescues 
within a 4-year period. Helicopters from the New Y~!'k City Police 
are used extensively for search and rescue and respond to literally 
hundreds of such calls each year. 

An important factor contributing to the success of the helicopter 
in criminal apprehensions, rescues, and air ambulance activities is 
its rapid reaction time. In the Los Angeles Police Department 
"ASTRO" program, average time for airborne craft to reach the 
scene was found to be 1.5 minutes. During th~. "Sky Knight" pro­
gTam response was usually within 2 minutes. It was not ckar, 
however, how many incidents were not responded to at aJI by the 
helicopters beca;:\~e it would have taken too long to respond or 
because they were otherwise occupied. 

Helicopter performance data was also reviewed for those vehicles 
which either are or could be used for police work. Performance 
parameters depicted include useful load, speed, range, endurance, 
hover ceilings, service ceilings, and rates of climb. 

Helicopter procurement and operating costs were also presented 
in this survey. Procurement costs range from $33,630 to $55,950, 
basic price, for reciprocating-engined helicopters, and start at ap­
proximately $95,000 for those with turbine engines. To these 
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prices approximately $5,000 to $20,000 must be added to equip 
the helicopter for law enforcement activities. This range depends 
upon the type of equipment desired and the type of helicopter. 
Operating costs, based on 1,000 hours of operation per year a'nd 
excluding crew costs, begin at $23.01 per hour for reciprocating­
engined helicopters, and $52.50 per hour for turbine-powered 
helicopters. 

Helicopter ownership alternatives (single agency owner-single 
agency user, single agency owner-multiple user agencies, and 
leasing) and maintenance and servicing arrangements were also 
surveyed. 

Personnel and organizational factors inspected included pilot 
selection criteria, pilot training programs, and .flight crew costs. 
Pilot selection criteria were found to vary widely, with require­
ments ranging from 1,000 helicopter hours and no police experi­
ence stipulation, to no flying experience and 5 years with the police 
force. Probably most common were requirements stipulating 2 to 
5 years police experience and a fixed wing commercial pilot's 
license. Many of the jurisdictions fCf!l that it is preferable to train 
a policeman to .fly rather than attempt to teach a pilot to be a 
policeman. The prime reason cited for this viewpoint is training 
time: Learning to fly takes 5 months; learning to be a competent 
police officer may take 5 years. On the other hand, experienced 
helicopter pilots argue that safety may be compromised by using 
inexperienced pilots. These pilots suggest that perhaps a two-pilot 
crew is best; one pilot should be an experienced pilot 'without an 
extensive police background, the other pilot an experienced police 
officer without an extensive flying background. 

The pilot training programs appeared to vary considerably. Some 
programs utilize instructor-pilots who are members of the force, 
other programs use the training services of commercial operators, 
while still others extensively rely on pilot schools operated by the 
helicopter manufacturers. 

Little information was immediately available regarding "skill 
pay" differentials for pilots and observers. It is known, however, 
that the Los Angeles County Sheriff provides an II-percent differ-­
ential for pilots but none for observers. The Los Angeles Police 
Department provides a $250 per month differential for both pilots 
and observers. 
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Chapter 1 

LAW E:\fOR('E)1E~T :\:.'\1) RELt\ TED :\11""10-:\"1 
PERFOIOIED BY HELICOPTER ~ 

In tal-Ie 1-1. tht.' law enionement mi,.,illu., pnilllUlt'd 1)\ hdi· 
lopter .. lor ,>e1ened law cninn {'UH-Ilt or rd,lt('d agt'[}l h'~ an: lht<'tl. 
It <,tumid h~ llot{-d that lht' lht 01 mh~iml'i lor aJlV P,1l tit ul.ll I in 
may be incomplete, h('(am(' lit limited d.H;! Ol)[.litH'd hom tilt' 
surH~Y and the exhting literatnn·.1 y.ubtioll in the type, lIt mi", 
"iom performed by dillert'nt a~t'nde., ,1ft' tht' lemh 01 many tat· 
tors. The.,t,' indud(, populatioll deH'iity. phy~icd limit;ttiolh ! i.e .• 
high l'he huildings as ill ~ ew York Cit\ I. tilt' e:d.'>tt'llH' fli l,ugt.: 
bodies 01 water {"ater area patrol. ,,<att'r pollution lomroh. tile 
proximity ot national boundalie .. ! bonkr patrol. IMH nth., <IN('!' 

lion). existence of Ulmiderahle org,milt:d (rime HO\{'lt .,uI\dHalH t' 
mhsiom I and tht· pr imay\ pm po)e 01 the ag,eIln {' .g .. in t' d<:palt· 
ments' mi:-..,ion<, 1)<1\ e only limited (onmlonaHt y ,dlh thow III 
agelltic'> which arc primarily law {'nEon enwl1t orieutl·d,. ·Wh.tt h 
perhap'i more signifi( ;lIlt than {Omparhotl'i of mh.,iOlh perlol'lm'cl 
by different ag(~nde" i'i the total Ii.,t o[ mtv.ioll,>. Sw h .1 lht h tl'll" 
{ul not only in developing.\ test plan (ot hdi( opter '1T01. C\ Ollila­
lions. hut al<;o serve., t,) inform u'lcr agen<ic'i of other potential 
uses ol their airuafl. 

1.1 )fission Typcvs. Hours Flown 

Examining dara regarding hours flown \'1. mission type gi\{'~ 
«JIlsidcrable insight into how law cnfor(ement heii<opters are 
employ~d. Although there is a great deal of similarity in the mho 
'lions performed by helicopters of different ag~lldes. and the per­
centage 01 flying hOUTS devc>led to law enfon ement related ;tnh-jties 

Table 1-1 

LAW ENFORCEMENT AND RELATEO MISSIONS PERFORMED BY 
HELICOPTERS FOR SELECTED AGENCIES 

,.f.--,~~",f....~-;.---...,..,....., 

+~.-~ ~,~.-. -~~.~~~!.4 
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Table 1-2 

CITY OF FORT WORTH HELICOPTER UTILIZATION 
(August- 21, 196B-October 31, 1969) 

(62·week period) 

HOURS FLIGHTS 

Department Total Hours per 
hours week Percent No. Percent 

Police 1 
965.5 15.6 65.0 692 44.2 

Health 136.0 2.2 9.2 127 8.1 

Fire 
27,4 4 1.9 32 2.1 

Water 
22.2 ,4 1.5 21 1.3 

Service flights 247.2 4.0 16.8 631 40.3 

-
Sub·total 1,389.3 22.6 94.4 1,503 96.0 

Other departments 83.1 1.3 5.6 62 4.0 

-
Total 1,472.4 23.7 100.0 1,565 100.0 

Source: Reference 7. 
1 As of April 1970, 50 percent of the police activities was devoted to night patrol. 25 

percent to traffic and 25 percent to general surveillance. 

Table 1-3 

CITY AND COUNTY OF HONOLULU HELICOPTER UTILIZATION 
(October 21-December 31, 1968) 

(lO·week period) 

Total Hours per 
hours week 

Mission 
Traffic watch 

153.0 15.3 

Fire department training 
70.8 7.1 

Search and rescue 
32.2 3.2 

Patrol and car search 
29.7 3.0 
25.3 2.5 

Other 
311.0 31.1 

Source: Reference 32. 

Percent 
49.2 
22.8 
10,4 

9.5 
8.1 

100.0 

are often similar, there is considel'tl Jle variation between 
agencies as to wlHeh missions are emphasized. To some extent, this 
emphasis is structured by the type of organization. Helicopters 
'which are shared among seyeral other agencies or departments 
'within a state or municipality may have slightly less direct police 



Table 1-4 

INDIANAPOLIS AIRPORT AUTHORITY HELICOPTER UTILIZATION 
(November 8, 1968-September 30, 1969) 

(48-week period) 

Agency Total hours Hours per week Percent Sheriff 406.4 8.5 48.2 Police 283.9 5.9 33.7 Fire 46.2 1.0 5.5 
Mass Transit Authority 38.1 .8 4.5 Airport 11.3 .2 1.3 Hospital 22.5 .5 2.7 All 34.9 .7 4.1 --Total 848.3 17.6 100.0 

Source: Reference 19. 

department involvement in the overall actIVItIes. ~{ultiuser agen­
cies inc! ude the city of Fort 'Vorth, the city and county of Hono­
lulu, the Indianapolis Airport Authority and the Illinois State Toll 
Highway Authority. Utilization by type of mission (depending on 
data source) is depicted in tables 1-2 through 1-5. Direct police 
department participation accounts [or from 60 percent to 80 per­
cent of the total hours flown. Tables 1-6 and 1-7 show the fleet 
util ization for two single agency users, the Los Angeles Police 
Department and the Kansas City (Mo.) Police Department. Note 
that the percentage of time cle\'oted to law enforcement activities 
is about 88 percent in both of these cases. 

'Vhile law enforcement agencies which either own or lease heli­
copters (i.e., which are in a sense sale operators or users) may tend 
to have a slightly higher percent of the total hours employed for 
police work, there is nevertheless considerable similarity with the 
operations of multiagency helicopter operations. The reason is that 
many helicopter-equipped police departments operate these heli­
copters on missions to cooperate with and assist other government: 
agencies. For example, the New York City Police Department 
helicopters are used to enforce water pollution regulations, whereas 
in the city of Fort 'Vo1'th this activity falls under the jurisdiction 
of the Health Department. Similarly, the Denver Police Depart­
ment, the Los Angeles County Sheriff, the Los Angeles Police 
Department, and the New York City Police Department perform 
air evacuation (i.e., helicopter ambulance) services whereas in 
Indianapolis this falls under the jurisdiction of one of: the IIser 
agencies and the police and sheriff are theoretically not involved. 
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Department 
AVIATION 
COMMUNICATIONS 
ENGINEERING 
EXECUTIVE 
POLICE 1 

OTHER DEPTS 

Table 1-5 

THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY AIRCRAFT UTILIZATION 
(May 1, 1968-April 30, 1969) 

(52-week period) 

Bell Jet Ranger Cessna 182 Cessna 337 Cessna 182 
66.3 hrs 16% 13.0 hrs 3% 82.3 hrs 26% 6.6 hrs 1% 

143.0 hrs 36% 37.3 hrs 8% 71.5 hrs 23% 17.6 hrs 2% 
58.1 hrs 15% .8 hrs 1% 00.0 hrs .... 00.0 hrs 
47.2 hrs 12% 34.0 hrs 7% 114.4 hrs 36% 2.2 hrs 1% 
73.4 hrs 18% 332.6 hrs 71 % 38.3 hrs 12% 717.7 hrs 95% 
12.9 hrs 3% 46.0 hrs 10% 10.5 hrs 3% 9.7 hrs 1% ._-

400.9 463.7 317.0 753.8 

Department Hours 
total per week 

168.2 hrs 9% 3.2 
270.3 hrs 14% 5.2 

58.9 hrs 3% 1.1 
197.8 hrs 10% 3.8 

1,162.0 hrs 60% 22.3 
79.1 hrs 4% 1.5 ---- ~.-

1,935.4 37.2 

1 The tabulated hours for the Police Department primarily consist of air speed·checks. In addition the Police hours inclUde aerial observation of special 
high density traffic conditions, such as holiday traffic, and mnjor accident traffic build·ups. Police hours also include aerial search for lost children, escaped 
prisoners, stolen vehicles, and aerial criminal stake·outs of areas encompassing the Toll Road. 

Source: Illinois State Toll Highway Authority, Aircraft Mission Report Summary, May I, 1968 through April 30, 1969. 



Table 1-6 

LOS ANGELES POLICE DEPARTMENT HELICOPTER UTILIZATION 
(January-June 1969) 

Patrol 
Traffic 
Investigation 
Training 
Unusual occurrence 
Other (mech) 
Survey 
Transportation 
Executive transportation 

Total 

Source: Reference 30. 

(26·week period) 

Total hours 

Table 1-7 

2,713.9 
384.6 
208.1 
333.6 
119.8 

52.4 
10.3 
17.2 

4.7 

3,842.1 

Hours 
per week 

104.8 
14.3 

8.0 
12.8 

4.6 
2.0 

.4 

.7 

.2 

147.8 

Percent 
70.0 
10.0 

5.8 
8.6 
3.2 
1.7 

.2 

.4 

.7 

100.0 

KANSAS CITY, MISSOURI, POLICE DEPARTMENT HELICOPTER UTILIZATION 
(July-September 1969) 

(13·week period) 

Hours Percent of 

Total hours per week total hours 

Time on patrol 
Called for services 
Training 
Special assignment 
Other 

Total 

Sources: References 22 and 23. 

661.3 
103.4 

25.6 
19.7 
79.6 

889.6 

50.9 74.3 
8.0 11.6 
2.0 2.9 
l.5 2.2 
6.1 8.9 
--
68.4 100.0 

As was mentioned before, there is considerable variation with 
respect to those missions which are emphasized. For example, in 
Honolulu traffic watch activities aCl.OlInt for almost 50 percent of 
the total flying time, "whereas the Los Ang'Lles Police Department 
(table 1-6) spends approximately 10 percent or its tOtal flying 
time for similar duty. However, it turns out tbat both LAPD and 
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Table 1-8 
INDIANAPOLIS AIRPORT ACTIVITY SUMMARY 

(December 3, 19GB-November 7, 1969) 
(48·week period) 

Public safety activity: 

Accident reporting 23 
Aircraft accident investigation/assistance 4 
Ambulance run-actual 49 
Ambulance run-false (unable to locate or erroneous) 5 
Ambulance run-first aid only 5 
Ambulance run-not needed (minor or no injuries) 145 
Animal check 3 
Drowning search 2 
Flood patrol 2 
Ice patrol 2 
Missing person search 17 
Railroad assistance 4 

Law enforcement and crime·related activity: 

Bank alarm 
Car search-moving 
Car search-stolen/abandoned 
Criminal search 
Crowd control 
Holdup/burgular alarm-false 
Vandalism control 

Traffic-related activity: 

Speeding chase 
Traffic control 
Traffic survey 

Fire·related activity: 

Fire alarm 
Fire surve:tlcheck 

261 (39.2%) 

83 
17 
33 
31 
21 
48 

2 

235 (35.3%) 

6 
35 
12 

53 (8.0%) 

14 
24 

38 (5.7%) 

Other government activity: 

8 

Park survey 
Photo 
Planning survey 
Hoad/street survey 
Smoke pollution survey 
Snow survey 
Trash control 

8 
21 

5 
16 

1 
2 
3 

56 (8.4%) 



Training activity: 

Table 1-8 (continued 

INDIANAPOLIS AIRPORT ACTIVITY SUMMARY 
(December 3, 1968-November 7, 1969) 

(48·week period) 

Ambulance demonstration and training 
Flight training 
Police/sheriff training 

Miscellaneous 

Total 

Source: Reference 19. 

6 
4 
6 

16 (2.4%) 

7 (1.0%) 

666 

Honolulu average nmghly 15 hours per "week for traffic patrol; 
but since Honolulu has fewer helicopters (one compared '\'it11 
seven), its traffic watch represents a much greater portion of tbe 
overall activity. 

1.2 Mission Type vs. Number of Calls 

Utilization of helicopters may also be examined in terms of 
number of calls or number of sorties performed \'s. mission type. 
Data is presented for five agencies: City of Fort "Worth, table 1-~; 
Indianapolis Airport Authority, table 1-8; i\lemphis Police De­
partment, table 1-9; New York City Police DepaTtment, table 1-
10; and the Home Office Police, London, England, table 1-II.!! 
The Home Office Police operation is rather unique. It is an ex­
perimental prugram using military helicopters (four Sioux heli­
copters, military versions of the Bell i\lodel 47G) operated by 
military pilots and using polce officers as observers. A similar or­
ganizational arrangement has been tested in the United States. 
Nebraska's Air Ambulance and Highway Assistance Program uses 
Nebraska Army National Guard Sikors'ky H-19C helicopters op­
erated by National Guard pilots. Other crewmen typically include 
a police officer and a physician (11). 

"These tables :Ire presented indhidually rather than in summary form because 
they do not all conwin similar infonnation. It is recommended thal a standard air· 
craft utilization form be developed for police users of aircraft. 
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Table 1-9 
MEMPHIS POLICE DEPARTMENT SUMMARY 

(October-December 1969) 
(13-week period) 

public safety activity: 
Lost persons 
Calls for police 
Search and rescue 

Law enforcement and crime-related activity: 

Robbery 
Burglary 
Shootings 
Criminal assault 
ADT (American District Telegraph) alarm system 

Money snatch 
Prowlers 
Calls for assistance by police 
Stolen cars 
Larceny 
Disturbance 
Hit and run 
Check rooftops for officers 
suicides 
Assist sheriff's officers 
Suspicious persons 

Fires 
other: 

Photography 
Public relations 

Total 

8 
17 

6 

31 (8.0%) 

60 
19 
49 

5 
29 
14 
61 
16 
18 
14 
21 

5 
11 

2 
1 
4 

329 (85.0%) 
14 (3.6%) 

5 
4 (2.3%) 
~ 

9 

~ 

Source: captain Glenn Moore, Helicopter Patrol Division, Memphis police Department. 

Table 1-10 
NEW YORK CITY POLICE DEPARTMENT ACTIVITY SUMMARY 

(January-December 1967) 
(52-week period) 

Public safety activity 
Boats in distress 
Persons on rafts, in water, etc. 
Searches for missing persons, planes, boats, etc. 
Investigating low flying complaints 
Fire patrols, rooftop surveys, escorts, salutes 

Law enforcement and crime-related activity: 
Stolen cars recovered 

10 

142 
110 
273 

42 
1,004 
l,5'71 (29.6%) 

45 (0.8%) 



Table 1-10 (continued) 

NEW YORK CITY POLICE DEPARTMENT ACTIVITY SUMMARY 
(January-December 1967) 

(52-week period) 

Traffic-related activity: 
Aerial traffic surveys 
Disabled car on highway obstucting traffic 
Radio calls concerning traffic 

Total 

Source: Captain Robert P. Oberle, New York Police Department. 

Table 1-11 

507 
1,169 
2,028 

3,704 (69.6%) 

5,319 

HOME OFFl.r~ POLICE (LONDON, ENGLAND) ACTIVITY SUMMARY 
(March-August 1967) 

Public safety activity: 
Missing persons 
Incidents at sea 
Air/sea rel';cue 

(26-week period) 

Law enforcement and crime-related activity: 
Routine patrol 
Prison escapes 
Suspect searches 
Prisoner escort 
Surveillance 
Escort of valuable surface movements 
Crowd control 
Crime, etc. 

Traffic-related activity: 
Traffic control 
Traffic observation 

Other activity: 
Transportation 
Photography 
Experimental missions 
Reconnaissance 
Miscellaneous 

Total 

Source: Reference 35. 

74 
37 
15 

126 (15.2%) 

75 
45 

160 
21 
36 
63 
33 
33 

466 (56.0%) 

38 
116 

154 (18.5%) 

16 
21 
19 

IS 
22 

~(10.3%) 

-----a32 
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Chapter 2 

HELICOPTER OPERATIO?\' FACTORS 

The: preceding section tabulated the spectrum of la·\\' enforcl'­
ment related missions for which helicopters are employed a'i fCJund 
in the wrrey. Chapter ~ examines the extent to ,\"hicl1 helicopter.; 
are employed in these missions. Factors examined in( lude fleN 
COmpOc,ilion. annual utilization. the demand for helicopter senkes. 
ani/ability. sortie lengths. patrol altitudes. night operatiom. and 
weather minima. 

2.1 Fleel Composition 

Table 2-1 depicts the aircraft fleet composItIon for selected 
agencies. ;\5 shown in the table, the .'l1ajority of the equipment 
consists of two- and three-place piston-engined helicopters. :\Iany 
agencies are equipping or re·equipping with the turbine powered 
helicopters (Bell Jet Ranger and Fairchild-Hiller 11 00) because of 
their higher performance (high speed and large useful load) and 
greater reliability. H01\'e\'er, many agencies continue to order 
piston-enginecl helicopters because of thelr significantly lower 
initial acquisition and operating costs. The fixed-wing aircraft 
listed ate used primarily for highway patrol, for speed checks and 
for cxecLlti\"e transportation. In the ca.5e of the Royal Canadian 
:\[ounted Police, the aircraft are used to transport officers and 
supplies to remote or inaccessible areas and to transpori: wit­
nesses to and from trials. The RC~IP has essentially a "bush" type 
of flying operation. 

In table 2-2, lhe equipment which has been insta}led in the 
aircraft of selected agencies is listed. ::\ote that floats are used in 
aircraft which do extensive flying oyer water. Sirens, public address 
systems, and high-intensity lights are utilized in se\'eral law en­
f01-cement agency aircrnft. Other installed equipment in police 
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Table 2-1 
AIRCRAFT FLEET COMPOSITION BY AIRCRAFT TYPE rOR SELECTED LAW ENFORCEMENT AND RELATED AGENCIES 

Bell Bell Fairchild Hughes Other 
Agency 47G Jetranger Hiller 1100 200/300 helicopters Fixed wing 
California Highway Patrol 3 
Chicago Fire Department 5 1 
Chicago Police Department 2 
Costa Mesa Police Department 2 
Dade County Public 

Safety Department 1 
Dallas Police Department 1 2 
Denver Police Department '2 
Fort Worth, City of 1 
Hennepin County Sheriff, Minn. 1 
Honolulu, City and County of 1 
Houston Police Department 3 
Huntington Beach Police Department 2 
Indiana State Police 3 
Indianapolis Airport Authority 1 
Illinois State Police 3 Cessna 182; 

1 Cessna 310 
Illinois State Toll Highway Authority 1 2 Cessna 182; 

1 Cessna 337 
Kansas City Police Department 2 
Los Angeles City Fire Department 2 2 
Los Angeles County Fire Department 2 1 1 Bell 204B 
Los Angeles County Shel'lff 5 9 

c= 1 Plus one on order. 



...... 
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Table 2-1 (continued) 

Belt Bell Fairchild Hughes Other 

Agency 47G Jetr ... nger Hiller 1100 200/300 helicopters Fixed wing 
Los Angeles Police Department 6 1 
Louisiana Highway Patrol 3 
London Home Office Police 4 
Long Beach Police Department 3 
Maryland Marine Police 1 Brantly 305 

Maryland State Police 2 
Massachusetts State Police 1 
Memphis Police Department 1 
Michigan State Police 1 
Mississippi Highway Patrol 1 3 
Missouri State Highway Patrol 1 
Nassau County Police Department, 1 

New York 
Nebrask.a's Air Ambulance and 2 Nat. Guard H-19 

Highway Assistance Program 
New Jersey State Police 1 3 Enstrom F-28A 

New York City Police Department 1 3 28eU47J 

New York State Police 1 3 1 Cessna 172 

State of Ohio, Department of 1 Bell 47J2A 

Highways 
Ohio State Highway Patrol 2 
Oakland County Sheriff 1 Enstrom F-28A 

Pasadena Poli<:e Department 2 Enstrom F-28A 

Penns,vlvania State Police 2 



Agency 
Peoria ~ 
Pittsburgh Police Department 
Pomona, Calif" CIty of 
Puerto Rico Police D~partment 
Royal Canadian Mounted Police 

San Francisco Police Department 
Santa Mon. a, city of 
Seattle Police Department 
Suffolk CQunty Police Department 
Tampa Police Department 
Tennessee Highway-Patrol 
Texas Department vi Public Safety 
Wichita Police Department 

Bell 
47G 

1 
2 

1 

2 
4 

Table 2-1 (continued) 

Bell Fairchild Hughes 
Jetranger Hiller 1100 200/300 

1 

2 

1 

2 

3 
1 

: Prilllltely owned. but used occasIOnally by law enforcement ageneies. 

other 
Helicopters 

1 A/ouette II 

Fixed wing 

8 Beavers, 1 PT6 Turbo Bea­
ver. 7 Others, 1 Beech· 
craft 18, 1 Grumman 
Goose, 1 Kingair AgO and 
1 DHC 6 Twin Otter. 



0', Table 2-2 

EQIJIPMENT INSTALLED IN AIRCRAFT OF SELECTED tAW ENFORCEMENT AND RELATED AGENCIES 

High 
Department Floats Siren P.A. intensity Type Litters other 

system light radio(s) equipment 

Denver Police Oepartment x x x (0) x TV camera. film ramera. 

Fort Worth (city of) x (': ) 

I-:onolulu, city and county of X X X X ('0 ) x Water tank. life ratt. 
cargo net, rope. 

Chicago Fire Department (0) life raft. 

Chicago Police Department x x x 9 ch police 
HElOnepin County Shariff. Minn. x X x 4 ch police Riot gun. first-aid kit. 

Indianapolis (Airport Authority) 6 cll pohce 
Illinois State Toll Highway x e) 
Kansas City Police Department x x 1 VHF Ale and 

5 eh polilce 
los Angeles City Fire Department «') Water tank. 

los Angeles County Fire Department (") 

los Angeles County Shenff x x x x 4 ch police radIo x 
los Angeles Police Department x x x MK 12-360 AIC 

and 24 ch 
police 

Memphis Police Department x k x VHF AlC and 
pol 'e radio 

Nassau County Police Department, x VHF Ale x Radar. lIfe jackets. life raft. 

New York 

• Oata not available. 



Table 2-2 (continued) 

High 

Department Floats Siren P.A. intensity Type Litters Other 

system light radio(s) equipment 

Nebraska's Air Ambulance and (*) 4 per Body splint mattress, 

Highway Assistance Program AlC traffic flares, canes, 
and flags. 

New York City Police Department x x x VHF A/C and TV cameras, winch, special 
1-1 ch police tools, armor plate, M-15 

semiautomatic rifle. 

New Jersey State Police x x x x 360 ch VHF A/C x 16mm movie camera, first· 
and 4 Cl1t ... :'\Ii~e aid equipment. 

New York State Police (*) 

Peoria ** x x Landing l-ch FM police 
lights 360-ch VHF 

A/C 

Pennsylvania State Police x MK 12 AIC and x 
2 ch police 

Pomona California, city of x x x KY 95 AIC and x TV camera, water'tank, 
4 ch police 

RCMP Royal Canadian Mounted Installed on (*) 

Police Beaver and 
Otter only 

• Data not available . 
•• Privately owned, but used occasionally by law enforcement agencies. 
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Table 2-3 

ANNUAL HELICOPTER UTILIZATION FOR SELECTED AGENCIES 

Dade County Public Safety 
Department, Fla. 

City of Fort Worth 
Hennepin County Sheriff, Minn. 
City and county of Honolulu 
IndianapCllis Airport Authority 
Illinois State Toll Highway 

Authority 

Kansas City (Mo.) Police 
Department 

Los Angeles County Sheriff 
Los Angeles Police Department 
Memphis Police Department 
Nassau County Police 

Department 
Nebraska's air ambulance and 

highway assistance program 
New York City Police 

Department 
Pennsylvania State Police 
City of Pomona, Calif. 
Home Office Police, London, 

England 

Annual 
hours/A/C 

600 
1,240 

248 hrs/3 mo 
1,200 

960 
Jet Ranger 401 

182 464 
337 317 
182 754 

1,154 
940-1,030 

549/lst 6 mo. 1969 
1,200 

1,000 

192 

600 
1,050 
1,200 
N.A. 

Annual 
hours/fleet 

600 
1,240 

248 ilrs/3 mo 
1,200 

96C; 
1,936 

'3,462 
13,200-14,400 
3842/1st 6 mo. 1969 

1,200 

1,000 

384 

3,600 
2,100 
1,200 

991/6 mo. 

'Kansas City Police Department had three helicopters in 1969. As of February 1970, 
two were in service. 

N.A.-Not available. 

helicopters are the TV cameras used by Denver, New York City 
and Pomona; the radar used by Nassau County to monitor shipping 
and to locate boats in emergencies; and the armor plate used by 
the New York City Police Department. 

2.2 Annual Utilization 

The annual utilization of helicopters is examined in terms of 
annual hours per aircraft and annual hours per fleet. 

Table 2-3 presents the annual hours per aircraft and annual 
hours per fleet for several agencies. Note that annual utilizations 
of 1,200 hours or more have been achieved. According to the Bell 
Helicopter Corp., the average helicopter in the United States flies 
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Table 2-4 
PEAK PATROL 1 TIMES FOR SELECTED 

LAW ENFORCEMENT RELATED AGENCIES 

Agency Peak patrol time 

City of Fort Worth 700 p.m.-11:00 p.m. 
City and County of Honolulu 6;30 a.m.-8:00 a.m., 3:30 p.m.-5:30 p.m. 
Indianapolis Airport Authority 8;00 a.m.-lO:OO a.m., 4:00 p.m.-6:OO p.m. 
Kansas City (Mo.) Police Department 6;00 p.m.-2:00 a.m. 
Los Angeles City Fire Department 10:00 a.m.-5:00 p.m. 
Los Angeles County Sheriff 11:00 a.m.-3:00 a.m. 
Nassau COIJ/lty Police Department, 6:00 a.m.-9:00 p.m. 

New Yu" 
Nebraska " f ,'.IJbulance and Weekends 

Hill" "1 ;>,,:slstance Program 
New YOI:. ;:':<j Police Department 6:30 a.m.-9:00 p.m. 
Home Office Pollce, London, England 8:00 a.m.-10:OO a.m., 5:00 p.m.-7:00 p.m. 

1 Two types of patrol activities are included. Traffic patrol (Honolulu. Indianapolis, and 
Nebraska) is concentrated during rush hours or other peak traffic periods while general 
patrol activities are emphasized during periods of peak criminal occurrences. 

approximately 720 hours per year. In examining the data in table 
2-3, however, one must remember that high aircraft utilization 
will be difficult to achieve in some locations due to poor flying 
weather (low clouds, poor visibility, and icing) during significant 

portions of the year. 

2.3 Peak Patrol Periods 

Table 2-4 shows the peak patrol periods for se\'eral law en­
forcement agencies employing helicopters (or law enforcement 
related activities. It will be noted that some 1aw enforcement agen­
cies emphasize using their he1 icopters for patrol work during 
periods of peak traffic congestioll. These include the city and 
county of Honolulu, and the Ind~anapolis Airport Authority. 
Other agencies, such as the Los Angeles County Sheriff and the 
Kansas City (Mo.) Police Department, concentrate on providing 
patrols during peak clai1y periods of certain types of. criminal 
activity (e.g., burghc:y, robbery, rape, and vandalism) . In fact, the 
Kansas City Police Department uses a computer to predict times 
and locations of probable criminal activity and assigns helicopter 

patrols on that basis. 

2.4 Home Office I'olice Experiment 

Figure 2-1 depicts the hourly distribution of requests (or emer-
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Figure 2-1 Hourly Distribution of Calls in the Emergency Mode 
Home Office Police March - August 1967 

Source: Reference 35. 

22 24 

gene), a~sistance for ;\1arch through August [or the Home Office 
Police, London. Unfortunately, comparable data is not readily 
available for U.S. police air mobility operations. Collection of this 
type of data is important because of its relevance in scheduling air 
operations in an effective manner. It should be noted that different 
missions (e.g., traffic \'s. crime) will create different time patterns 
of usage. 
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Table 2-5 
HELICOPTER UNAVAILABILITY SUMMARY 

HOME OFFICE POLICE 
(March-August 1967) 

More helicopters required: 
Helicopters fully committed 
Helicopters under maintenance 

Poor flight conditions: 
Bad weather at base 
Bad weather at scene of incident 
Could not respond due to darkness 

Equipment limitations: 
Helicopter not large enough 
Response time too great 

Other reasons: 
Requires flying in restricted area 
Call cancelled before take-off 
Air /sea helicopter used 
Miscellaneous 

Source: Referc"ce 35. 

160 
50 

210 (14.1%) 

23 
1 
8 

32 (8.2%) 

6 
35 

4T (10.6%) 

15 
44 
15 
31 

105 (27.1%) 

2.5 Helicopter Availability 

The ability of a law enforcement agency to dispatch a helicopter 
to answer an emergency request for assistance may be expressed in 
terms of availability. During the six-month test carried out by the 
Home Office police, the helicopter was able to respond to 44<1 of 
the 8~~2 requests for its service (54%). Table 2-5 lists the reasons 
why the helicopter did not answer cans for assistance. 

The Home Office police experiment was conducted over 178 
days lIsing [our helicopters, providing a commitment of 712 heli­
copter days. A total of 202 helicopter days was lost due to mainte­
nance problems. The down time rate is therefore 202/712 or 2S.g 
percent; i.e., 28.3 percent of the time the helicopter waS disabled 

(35) . 
The Kansas City Police Department cites maintenance and 

weather as twO prime factors associated with helicopter unavail­
ability for scheduled patrols. During the period July-December 
J 969, a total of 510 hoUl's, or 20.3 percent of lile assigned patrol 
time, were lost to weather and/or maintenance (24). 
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2.6 Average Time Airborne or Away From Base 

Two types of statistics may be used to descyibe the a';erage time 
used by the helicopter in the performance of various missions. One 
way these time histories may be described is in terms of the ayerage 
time aloft per flight or mission; another is in terms of average time 
away from base in the event that the aircraft lands before com­
pleting the activity (e.g., to reCuel or brief a crew on the ground) . 
For both the city of Fort "Worth (7) and the Kansas City Police 
Department, the average time aloft for all flights is approximately 
54 minutes. Fa-:: the Los Angeles County Sheriff, scheduled patrols 
average 1 hour, 36 minutes. In the Home Office Police experiment, 
the average duration for all flights was 2 hours, 14 minutes. The 
average time spent away from base (i.e., including time on the 
ground) for anyone incident ,I'as 2 hours, 22 minutes. 

The maximum continuous time aloft is constrained by two 
factors-helicopter endmance and pilot fatigue. As is shown in 
chapter 5, the 3-seat piston-engined helicopters haye maximllm en­
durances ranging from 3.0 to 3.7 hours. Of these times, at least 30 
minutes must be treated as reserve fue1. Pilot fatigue is also a 
critically limiting factor, even more than in airplanes, because of 
the hi~her pilot workload, and higher noise and \'ibration le\'els. 
As an example, the Pennsyh'ania State Police limits the maximum 
continuous Hight time to 3 hours (26). 

2.7 Patrol Altitudes Employed 

Patrol al titudes are chosen on the basis of several factors which 
include FAA Tegulations and restrictions imposed by air traffic 
control facilities, type of mission, height of obstructions 'which 
may present hazards to the helicopter (tall buildings, radio and 
TV towers, high tension lines, bridges, water towers, hills, etc.), 
availahility of landing area.:;, weather conditions, helicopter noise 
level, and whether the patrol is conducted in daylight or at night. 
Table ~-G lists representative patrol altitudes employed by 5everal 
law ell forcement agencies. 

The problems associated with low altitude patrol experienced 
by the Los Angeles County Sheriff (Project Sky Knight) are 
worthy of note. '\Then Project Sky Knight was initiated in Lake­
wood, California in 1966, the helicopter patrolled at 750 feet. 
Etm'cI'er, the high noise le\'el so annoyed sleeping residents that 
City Hall ",as bombarded with complaints, In response to tbe noise 
complaints, the helicopter was then operated at 1,500 feet. Hnw .. 
ever, it was found that this altitude ,,'as considerably less effective 
for slIrveillance. The lllan ufacturer of the helicopter then under­
took a modification progTam to quiet the helicopter. The primary 
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Table 2-6 

AVERAGE PATROL ALTITUDES EMPLOYED BY SELECTED 
LAW ENFORCEMENT AGENCIES 

Agency 
Hennepin County Sheriff, Minn. 
City and County of Honolulu 
Illinois State Toll Highway Authority 

Los Angeles County Sheriff 

Pennsylvania State police 
City of Pomona, Calif. 

Altitude 
400 to 600 feet. 
1,500 feet. 
1,000 to 1,500 feet for highway patrol. 
1,000 feet or lower for manhunts. 
500 to 600 feet during daylight. 
700 to 800 feet at night. 
300 feet or more. 
500 to 1000 feet. 

soun-e of noise was found to be the tail rotor. Conective modifica­
tions consisted of increasing the tail rotor diameter and gearing it 
to turn more slowly. Additionally, partial mufflers were installed. 
Upon resuming the night patrols, the pilots found that they could 
patrol as low as 500 feet without disturbing sleeping resi-

dents (19). 

2.8 Night Operations 

A limited number of law enforcement agencies employ heli­
copters ex.tensively for night patrol activities using high intensity 
seaTchlights for crime deterrence and crime detection. The Los 
Angeles County Sheriff (Project Sky Knight) pioneered the use 
of intensive helicopter night patrol and operates routinely until 
~~ a.m. Agencies which employ night patrols ex.tensively are the 
Kansas City police Department, ·with rOlltine patrols lasting until 
2 a.m., the City of Denver, the :\lemphis Police Depnrtment, which 
conducts 50 percen t of its operations at night, the city of Fort 
\Vorth, the Los Angeles Police Department, and the Hennepin 
County Sheriff's Office, Minn. Other agencies \\'hich conduct some 
night operations include the New York City Police Department, 
Nassau County Police Department, city and county of Honolulu, 
Chicngo police Department, and the city oE Pomona, Calif. 

2.9 '''eather Minima 

·Weather minimtl applied by agencies using helicopters are based 
upon severn I factors which include: FA.f\ regulatiuns, FAA control 
zones, possible obstructions to the Hight, possible landing areas 
en rOllte, urgency of the mission, helicopter capnbilities and in­
stalled equipment, and pilot qualifications. The Peoria Journal 
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Star, which makes its privately owned Jet Ranger available to law 
enforcement agencies for special missions, flies in weather down to 
500 foot ceilings and I-mile visibility. The Illinois State ToJl 
Highway Authority uses its Jet Ranger in weather down to three­
fourth-mile visibility and 150 to 200 foot ceilings depending upon 
the route of flight and the nature of the emergency. On the other 
hanel, the fixed-wing aircraft used by the Authority for speed 
checks are operated only when the ceiling is 1,500 feet or more 
and the visibility is greater than 4 miles. 
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Chapter 3 

HELICOPTER EFFECTIVENESS 

To gauge the effectiveness of helicopters in law enforcement 
roles, police departments have u:;ed the following measures: 
Changes in crime rates, number of criminals apprehended, and 
number of rescues. Another measure of helicopter effectiveness 
that is used (and which may be ultimately reflected in the number 
of apprehensions and rescues) is the reaction time following calls 
for assistance. Other effectiveness measures can be developed as 
the knowledge of the law enforcement role of aircraft improves. 

3.1 Crime Rates 

Decreases in crime rates may be cited for several cities to demon­
strate the crime deterrent capability of helicopter patrols. 

The illustration most often used is Project Sky Knight. In this 
IS-month study, sharp contrasts were seen betwe~n the crime rate 
trends in the city of Lakewood (which rerdved intensive day and 
night patrols by 3 helicopters) and those of the entire Los Angeles 
County. During the fiscal year 1966-67, actual major crimes de­
creased in the city of Lakewood by 8 percent, while they increased 
by 9 percent in Los Angeles County as a whole. The crime rate 
per 100,000 populatir'} decreased 11 percent in the City of Lake­
wood while rising 8 percent in the entire Los Angeles County area. 
Robberies fell by 6 percent for Lakewood while they rose 22 per­
cent in Los Angeles County. Similarly, burglaries decreased 7 per­
cent in Lakewood while increasing 9 percent in Los Angeles 
County (29). 

Other cities have experienced similar results. During the first 9 
months of 1969, Kansas City, Mo., had increases each month in the 
number of robberies, burglaries, and auto tLefts committed. In 
those selected areas of Kansas City which were designated for heli-
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copter patrol, the total number o[ crimes per month (in the 
aforementioned categories) decreased. The patrol areas selected 
were those with the highest Ilumber of criminal occurrences ,\"ithin 
the entire city. TVilllilJ the /lalrol areas, the number of (Times in 
June showed a decrease of 13.7 percent from the preyiow, :j-month 
aYerage of 159 crin'Ies per month. The number (Jf crimes in July 
(38), showed a 7.'1 percent c1e(re;~se from the predom o-month 

average of 149. In Allgust the patrol area was changed. ;\ugust. 
with J5'1- crimes hac! a :3 percent decrease as compared to the preyi­
ous I-lllonth a\'erage of l5!J. In September. the patrol areas '\'e1'e 
again revised and the 151 crimes which occurred in those areas 
represented a 7.0 percent decrease from the lG3.5 crimes per month 
avernge of the fil:,t (i months of IflGD. During the last 0 months of 
E1GD, the number of crimes in the patrol areas decreased 1:1.5 
percent as compared with those crimes which occurred in the first 
(j months. 

Hennepin COllnty, 1\1inn., also experienced reductions in crime 
rates coinciding with the inauguration of helicopter patrols by the 
County Sheriff's office. Minneapolis is excluded from the county 
clata since patrols were not conducted within the city limits. The 
total crime Tate for January 1969 was 19 percent lower than that 
of January 1968. The total crime rate decrease between February 
1968 and February 1969 was abollt one-half percent. January fig­
ures for burglary show a 14 percent decrease between 1968 and 
1969 and an II percent reduction occurred between February 
1968 and 1969.1 

The crime rate reductions which appear to have been achie"ed 
are very encouraging. However, it must be pointed out that it is 
difficult to prove that a helicopter patrol caused a decrease in the 
crime rate; one can only demonstrate correlations and try to ac­
coun t for other possible reasons for the decrease. Similarly, in 
comparing crime rates of patrolled and adjoining unpatrolled 
areas, one is in fact compaTing two areas whose crime rates may 
not have been similar even if both areas were unpatrolled. Heli­
copter patrols concentrated in one area may decrease the crime rate 
within the patrol aTea while at the same. time causing increases 
in the crime rates in the surrounding unpatrolled areas. Funher­
more, it may be that the helicopter was not the only major change 
instituted that had an effect on crime. Despite these questions, it 
can be said that the helicopter has had a beneficial effect in re­
ducing or deterring certain types of crimes in certain cities.2 

1 Letter to Sheriff Omott from E. W. I'hillips, l'resident of Executive Helicopters, 
]nc., Apr. 21, 1969. 

• Note that the New York Cit)' Police Department has had helicopters [or over 20 
ycars but does not use them primarily [or prcventh'c patrol, bec;lllse of the vertical 
naturc of much of the city's construction. 
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Table 3-1 

FELONY ARRESTS ACCOUNTED FOR 
BY HELICOPTER-MEMPHIS POLICE DEPARTMENT 

(October-December 1969) 

Type of felony 
Burglary 
Robbery 
Auto theft 
Shootings 
Larceny 
Armed person 
Prowlers 

Number arrested 
5 
5 

12 
6 

13 
1 
6 

48 

Percent 
lOA 
10.4 
25.0 
12.5 
27.1 

2.1 
12.5 

100.0
7 

Scurce: Captain Glenn Moore, Hehcopter Patrol Division. Memphis Police Departmevt 

3.2 Criminal Apprehensions 

The Humber of apprehemions of criminals attributed to heli­
copter lise can he cited as a measure of the usefulness of belie opter~ 
in POlil e work. 

The :\Cemphis Police Department. for example, ,redits il: single 
helicopter with 48 felony arre~ts for the period October-Det emher 
HIGH (see table ~~-l). The Kansa'i City PoUte Dep:mmcJ,t hdl­
copters h,1\'e aho contributed to many arrests. During ;\lan h ElI;!l 
their helicopter unit was "able to directly assist in lG arrests for 
burglary, auto theft. minors in possession of alcoholic beverage') 
and public disturbances." In April. the unit "directly assisted in 
21 arrests relating- to robberies. burglary, auto theft, public dis­
turbances and prowlers." In :'Iay and June. the':tll1it was able to 
"directly u'i'iist in :14 arrests for burglary, auto t~le[ts. public dis­
turbances. robberies. assault, mental patient, tresspassers. school 
truants ... and '\\'a5 also instrumental in two high-speed auto 
chases" (21), During the entire year or 1959 the helicopter unit 
assisted in :Hi2 arrests (table :~-2) . 

The Los "\ngeles County Sheriff's Office found that in the first 
12 months of Project Sky Knight the air patrol was instrumental 
;in the arrests of fiyc robbery suspects. aYe theft suspects, six major 
trafflc offenders. seven criminal assault suspects, eight auto theft 
suspects and 20 burglary suspects. 

In the Los Angeles Police Depilrtment's ASTRO progrill1l. arrests 
aCCOlln ted for by the Wie of helicopters in the first G mon ths of the 
program \\'el"e significant. In the 'Vest Valley Division, the heli­
copter was credited with 37.6 percent of the apprehensions on day 
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Table 3-2 
AIR ACTIVITIES SUMMARY, KANSAS CITY POLICE DEPARTMENT 

(January-December 1969) 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. NOil. Dec. Total 
Patrol flight hours 209.0 127.5 264.6 333.2 273.5 256.1 208.5 3012 306.2 248 5 .~ "J 9 ~n8 F.. ::~7tJ,8 
Calls for service,flight hours 2.2 14.7 35.8 48.7 31.9 33.0 39.1 30,0 34.3 :iii 0 :80 118: ''':is ') 

I 'Training flight,hours 48.5 32.8 17.7 . 7.6 5.5 11.3 18.2 2.7 13.8 28,S 3,91 150 (I 1-----___________________________ : ___ _ 
! Arrests I 5 17 31 27 32 30 4a 45 35 25 ,;b :;;"2 ~ 362 

Car checks I 2 1625 17 17 31 24 38 38 33 30 18 ::'89 
'Pedestrian checks C 5 11 10 17 4 22 42 21 6 6 1.~4 
Building'checks' 5 11 10 17 4 22 42 ;~l 6 6 144-

Area illumination 14 11 9 20 8 10 . 12 13 13 19 Cl 132 
Businessiluiiding roof 

I inspections 

'Stolencars recovered 1 

Prowler ca'I/s ' 
RObbc'ry calls 1 

t'Car chases I 
f., ".' 
; Alarm calls 1 

1 Fires detected' 

!Aerial searches and 

I, surveiflanCles ",', , ' 
,i Assistance to out'sideagencies ! 
fTraffic contr;;i---

t Assist only. 

1 

5 
3 

2 
3 

6 

5 
31 
16 

2 
8 

2 

9 22 19 
2C 18 20 
264u~-- 30 

20 19 14 

428 
4 15 11 
5 1 

29 44 39 

11 

5 

66 

7 
4 

5 6 
---j--' 3 

14 

22 

49 
17 

5 
15 

1 

79 
3 

2 

27 

14 
29 

20 
3 

14 

1 

59 

2 

Source: Captain I ester Harris. Planning and Research Unit. Kansas City Police Department, 

13 
19 
43 
13 

8 

8 
.3 

85 

2 
1 

18 

51 
22 

39 
2 

20 

4 
2 

11 
15 

33 
11 

11 

47 

6 

16 
15 

31 
9 

7 
11 

4 

30 
4 

2 

8 
4 

51 

14 
2 
8 

2 

10 

3 

163 
154 
419 

178 

fIG 
147 

508 
51 
24 



watt h and :~5.~ pencnt on night wardl tor those (;I~e,> in \"hidl til(' 
heJk()pter wac; ra1led. Similarly in til" t 'ni\'crsilY Dhi'iiull. hdi. 
(nIllerS an OllJlt<.>d for 24.7 perfent of til<" d:w w.u< It 'lrH'M" nutl 
~l.:{ pen em (If those Oil night wHtrh. 

Both heliwpters and h,xed wing .tin raft: haH' been efh'dhd" 
enlplo\'cd in highw\w <;peNllaw ('nhm emt'nt. Two ag('n( i('" m,lh.ill~ 
large numbers of rrMri( \'iolatiou appr<.>hell'>l'ullS ;m.' the' ~=t'\\ Yorh. 
St,ne Pulice and the I1lilloi-. State Toll Hi~Jm~l\o' ,\mhority. Til(' 
:\ C'w York State Polit(~ ;lirer.lit made Kif; ')pi?fdin,'! .urest'i ill 19h:S 
during 1.0i5 Hying huu!s. TwelUy.\ix pen ('m of the,t' .tppn'ht"mkd 
,.n're at ~peed', from ~.) tu 11:i mile, per hmtL Bet\\t'en :\[l\\, L 
H/(i~. ilnd .\pril :W. HIIW. tht:' Scale Polite .ut.}( heel tu the I1ii)Wl' 
State Tull Highway Authority issued :tn;.!~1 'peetier I itatil/u, .ti:d 
::!II:.! ",trning dt~Hinns. Of these. on.'r WI) 11;('1'(" ('Xl eedin).t Ifill 
mph !'ii. 

'While usin~ the number of (riruinal and traffic ,tppreiH,'lhlnn, ,ll" 
il mt\lSUre of effenin:'ne'is elm's han> '>nUll' u'idulm'", ;{, ,m Uldi~ 
(.uor. it aIm has 'lome dilIi<uities ;1')1(l( itt·(l wnb 11. Fjr,t, U h 

prl)bablv ~!lmmt ulll\('r'ialh: true that Ule IH'!iwpter a,,,ist'i \\ nh 
or mah.e'i pos'iibh.> tht' arrest d.e .. ,l( ts ~~s ,l (ummand po·a to if I 
ordinate the apprehension Mld maim;um '\uneillan(e of til(> 'U\­

pet t ~ r,n lwr than anu.tlh- lauds and m'ike" the .lrrest. That i .. til 
'iil\'. nlost of the arn>s~, wmtld not be po'i .. ihle without the {;n .. on 
the t.!fOund to ph\'sit<IHv milh.t' tht· arn"'It. I In III t. tilt.' \)I41t(' Poh. (' 
at(adled to the Hlinoh ")tate Toll Hi~hw,l\'\mhodt\ dll HIll 

apprehend ;;0 pcnem of the speed('r'i (JIl( ked hv tile air Unit, 

Le( "me then> Jl'{' not enough t al'~ (0 mak(' dl(' appn:'il('u<lIm,~ 
S{'(()l)dly. in I ~\'\(,>') \dl(~n' polke respond tu it \ ~Iit. lh{'rt, ~'i \. Itt U,tih 
no data to indk,ue land perhaps uo \\;ty of a~ {'u,lining: til(' 
pen eIH'l~(''i uf (a'ie~ in which the arrest wHuld nut ha'H: hf'f'n madt' 
without the helicopter's 'l~sistan(e. 

:\0 ;1Il~lh\i5 1m .. been performed to dNennin(' at what point 
Ulom', i~, hetter spent prot urin~ 'lin taft ltN(\lcI Ilf mort' t.lr ... 
Preliminary analnis iudi( .It<,·s that pIli\, idin~ (nmiuuou .. heiie 0pt<'l 
patrol with one h('Ji( opler 'l~~b()rne at ~dl tim'" i" at It.'a .. t ~l ... t'~' 
pemi\(' as four patrol rar, ea( h p,llwJJin~ 21 h()ur~ <t dal.. 'I'll(' 
lype of anidtv for whith tht' patmi (at (.1mWt he 'lubstil'tued for 
the heliwpli.'r is the inspeniml of b:u.k\.nd .. , nmfwps .• and mhrr 
areas not \}o;ih}(' from the road. i.t',. when' a .. birds·('\'( .... view i'i 
requir<>d. '\I,Ul\' if)( id<'llt$. or thh type ha .. '(· b('eu (it('d 'lfl the I.f)'i 

Angele'.\ Poli, (" Depanment "Heliropter Section Incident Log," 

3,3 Rescues 

Liter;llly hundrc<h of reSHlC5 cae h y(>ar .1re diet ted hI' Itch. 
wptcr .. 0p<·r.ltcd hy law enf(m emelll related a~i..'Il(lt.·,. :.\f(Jst. if not 
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all. 01 lh(' polit <.> dcparlllH'llt. 1m' tlt·p.ptment :Illd numidpally­
oWlled hl'lit "pter" .n:e \1'i('(1 1m "uUH' t\ pt· ... ol n·~( tl<' work. llono­
lulu'.., iu.}itopH'l. hIt (·xampit-. i.., u,>ed to r('~( nt' ~urr('lS and 
'i\\lll\llIl'I'>, 111 IIHi'i. tIlt' '\('\\ YOl k Cit\ P()li(l~ Ikp.ntlll(,l1l }'(:­
"pllndt,tl to \12 I .lll'i lor hoat-. in dhtH'''~, 1111 I a11-. lor per,>on'i on 
l.dt-.. in \\;IIt'l. ('11 •• IUll 27; (.IIl-. to .,eall h 1111 mh,>i[l~ per,>Oll'i. air­
pl.tllt''>, ,md bO.lh. Pel h.lp" tlll' !Uml (h.lIl1.lt it ('X,llll ple III lht' po' 
u'milli lit th(' hdi'llptn !til H'~ttH· \\llll,. i., tlH' Chir.\!~() Fill' 
l)ep.u tmem, In til(' 1·\(.1I pn tllll .,iUt t' tlw inl ('ption III it-.. heU­
lupH'l unit in JlII". llw Ikp,lllmt·lll' .. tun Iwlh Ilptn .. lun' 1)('t'1l 

lhl,d m oH'r I.UIIII U'''lUC'';' \\ hit h haH' imludl,(l H'lllll\ iug.1ll in lured 
\\'Ilhnun hom t!u' to.p Ill,: Imihliu'.!,. n"lt\lill~ till' dg1:'lt 'illl\hOlS 

"t .l pl,lIlt' I i.l .. lI m 1..tl-.(" \[11 hi~.m. tll"iu':.!. .1 I~tt)~i/ed ... ailho(lt and 
1t.. ,It ..... to -::hnH' ,111<1 H'B in in~ ,I (io:.!, IrlllH ,ill it l' Hul' :2fJ. 

Oue: lit tilt, 1>11111.11\ l(~.ISlln" til! tIl(' dit'! lht'!ll'~'" 1'1 tht' helil tlpter 
m (llmilMU ,lpptt:ht'n,tou .. , .Ill .lIullll!,Uh l ,H1d Il"! Ut' .It d, hies h 
ib upill H\ll UlIll tiult' to l'UWIl!,llh \ ! .Ii I" p.tI titUl.l1l\ it tIlt· hdi· 

uiptt'l i ... lhC.'.Hh ,~tlhllllH', 
In tilt' \ '>r RO ph!~t.nu nl taw I "" \n~dl'''' P"Iill' Ikp:nthlcnt 

lut tilt' IH'lt,~d I,lutt.n\ lUlU' l'lIii l Ihl' ;\H'l,I':'I' tLI\d time wa~ 
Illund 1<> ht' I.-, mlHtHl''', "On ,Ihu",t nO\ lot;!. tilt' hdkoptl'l unit 
V"I' tht~ lu ... t flU tilt' 'tl't!l'. III PInin t ..,1., Kni'~hl thl' It'·.pllu ... e time 
tOl {ill." I n... \lI'.~dl" CoUH{\ "'iwtilh hdilOPW1"l \\.1'> .,illlil..lllv 

1.IPht tNt.t~h \ • .tthin ~ mimut:s .':1 . 
lilt' pnhutl.lU III tiw hdit oPlt'\. m tenu" \It u.1\1..'1 timt'. i .. lullY 

H',t~unl "uh w!it.'ll tilt: bdit<lptl'l i, .lht\td\ .1irhIlUlt'. Thi ... is he­
I,m"(" tht, lid,I\' in ~t·ttin~ .m houw plt'th..!ht in"lpel lioll. '>t.lrtin~, 
\\.IUH\ip. pH,t.1kt'nll I het k m.l\ Ill' h.'IL!tln tnnu'~h .. l) that for 

,II .. ; { (h"lum (". ~l 1l1Uld tl.lll'plil Hti. III HI.!\ ht, tl ... ll"L Un' prohkm 
1, nul .t ... ,II tttt' h.t tmhim' hdi, "ph'l'" ... in, {', unhke H'( iplOl.ltin~ 
~n:.!mnl Iwlit nptC1"l, lht'\ H'qUlll' 11" \UUIHlp tinll:. 

110\\('\('1. lwliu1ptlb ,dtH h aH' n •• ! .1ht'Hh ,lillhlllH' .. till 11M\ 
tH\!,' I.t"lfl (LI\t·~ tmlt'~ th.m tUllOl \n .. ,\1 ,\luiHlI.Il11 t' .... p .. l tltntnly 
m t .l'lt'" \dU'H' "i~nitlt .lIlt di"t.!tlu·~ 01 Ill. uittlll'" It mH· ... arc Ul\ (lIve(l 
.m~l .,1 n.!lhl j, tllU~l·"ln! l,mh.1n .Hl'.!' Hhh hlltH ... , illlii.l.\\ .... ctl, • 

hl1 (".unph'. tilt' lwIu ~"crtt.'l ,nulml.m~<.· ~Hnh u'Uthll !l'li ill Pt~nn­
,,\h,UH.l ," llu<i(' «lmp.ui"'Olh hl't\\t'l;'l\ hc:lil11ptll'" .md tlHnen­
Hutut t.:.~lIuntl .uuhutult t' lUP timl'''' It \\,1'" hlUlhl that tht' 

ht'ilto1ptl'1 It'tiUl n\ nip tim(>' In .1" :tttk ,t" :~Il Pl'h i:.'lIt on ... ho~· 

Hili '!"l~\: ;"1 ;.; \ H'\~ I .. b",~'h I l' " • i';,I'" l""\;"L' ::c.HV ,\ !':I""i':~ I ,\1:11 

~i ~il mrh '" t1a~nt~ ~lt* It .. t. 



trips in light traffic and as much as 85 percent on longer trips dur­
ing periods of heavy traffic. The time required to get airborne (i.e., 
the time between receiving the emergency call and liftoff) ranged 
from 1 to 5 minutes with an average of 2 minutes required. Flying 
time to the accident scene ranged hom 1 to ~5 minutes with an 
average of 7.5 minutes. Ayerage one-way trip distance from the 
helicopter base to the accident scene was 8 miles. It is particularly 
signilicant that the helicopter response times were lower than 
those of conventional ambulances even though the average trip 
distances to the accident scene were shorter for the ground am­
bulances because 13 ambulance companies 'were involved in the 
tests. 

Response time has much significance in medical evacuation as it 
does in crjminal apprehension activities. According to the director 
of the trauma unit at Cook County Hospital (as quoted in Medical 
·World News), "For every 30 minutes that elapse between the 
accident and the time that the patient gets definitive care, the 
mortality rate can be expected to increase threefold." Dr. James B. 
Mason, assistant director of the American College of Surgeons, 
states that, in his opinion, 25 percent of those permanently dis­
abled in highway mishaps need not be crippled if proper care at 
the scene and rapid transportation to treatment centers were avail­
able. 

In order to put these statements in proper perspective it should 
be noted that only a fTaction of aJl ambulance calls are true emeT­
gencies,4 in which response time is of critical importance. Further­
more, the greatest contribution to the delay in the delivery of 
emergency medical service frequently reflects a communications 
problem rather than a transportation problem. The proper oHlcials 
may not be notified of the accident for a long time, either because 
of the lack of communications convenient to the highway or be­
cause of bystander apathy. Nevertheless, helicopter ambulances are 
useful in medical evacuation from accidents on major limited 
access highways where traffic blockage may hinder gTound emer­
gency vehicles. 

'With respect to helicopter ambulance operations, there is a 
di\'ergence of opinion regarding the extent to "which diagnosis and 
stabilization treatment should be performed at fhe scene and/or 
in-Hight. Some argue that the patient should be delivered to the 
hospital as rapidly as possible, to be treated there. Others recognize 
the value of in-flight diagnosis and treatment, but feel that tbe 
added expensive equipment required may mean economic infeasi­
bility and will detract from the multiuse potential of the vehicle. 

, See Table 1-8, Page 9. 
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It appears, however, that opinion is shifting towards providing 
increased training and providing additional emergency equipment 
so that the ambulance attendant can stabilize the patient's condi­
tion at the scene and en route to the hospital. These stabilization 
techniques include insertion of airways, control of bleeding, use 
of resuscitators, heart massage machines, hean monitors, and the 
administration of drugs and intravenous fluids. 



Chapter 4 

.. 
HELICOPTER CAPABILITIES AND LIl\IITATIONS 

This section examines the performance characteristics of certain 
helicopters. The data presented here can be used to infer the 
capabilities of the vehicles in performing specific law enforcement 
tasks. Performance parameters presented include useful load (gross 
weight Jess empty weight), speed, range, payload, hover ceilings, 
and rates of climb. 

4.1 General Considerations 

Many aircraft types are ideally suited for some law enforcement 
tasks, but are inadequate for others. For example, small, eco­
nomical three-place piston-engined helicopters have proven to be 
useful in night patrols using high intensity searchlights to illumi­
nate residential, commercial and industrial areas. This same type 
of helicopter, however, has been left far behind during high 
speed auto chases. This usually occurred 'where the pursued ve­
hicle escaped on a highway, traveling into a strong wind. Similarly, 
conventional fixed-wing aircraft have proven very effective in 
search operations, highway surveillance and speed control anel are 
less expensive than helicopters or STOLs. However, there are 
many missions for which they are not well suited because they 
can neither hover nor land in a small area (e.g., crowd conrrol, air 
evacuation, and rescue missions) . 

Aircraft performance also must be considered in the light of the 
climate and terrain in the area of intended operations. High tem­
peratures and/or high altitudes (i.e., high "density altitude") 
seriously degrade aircraft performance to the extent that many 
helicopters cannot hover with meaningful p'lyloads at high density 
altitudes. For example, Denver is above 5,000 feet and has summer 
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temperatures in the mid-sev/;',rd:ies. For this reason, the Denver 
Police Department select~d turbo-supercharged helicopters (which 
have excellent high altitude performance) to meet its specialized 

needs. 
Table 4-1 presents helicopter performance data for several types 

of helicopters which either are or could be used for some aspects 
of law enforcement activities. All performance figures given per­
lain to flight at the gnJss weight listed (i.e., the helicopters will 
fly faster, higher, etc., with reduced ruel and payload) . 

'1.2 Useful Load 

Several of the performance parameters listed are of particular 
importance. Useful load, the difference between gross "'eighL and 
empty weight, indirectly tells how many crewmen, passengers andl 
or how much special equipment may ,he carried. Pseful load in­
cI tides fuel, which requires a tradeoff lLtween payload (passengers 
and equipment) and fuel (and hence range or endurance). Re­
lated to useful load is the number of seats. Table 4-2 shows the 
numbey of seats 1:equired vs. mission type as experienced hy the 
Home Office Police, London, England. 

4.3 Speed 

Maximum speed and cruise speed are not important for patrol. 
observation, or command post activities. They are releYant, how­
ever, in responding to emergency calls (e.g., "burglar there now" 
or medical evacuation) , high speed auto chases, and transportation 

over long distances. 

L1A Endurance 

Endurai1ce is often important in cO\'ert surveillance aeti"dties 
and is important in general patrol acth'ities in that with greater 
endurance, a greater percentage of total flight time is spent "on 
station" rather than flying to and from the patrol area to refuel. 
HO"'ever, pilot fatigue is often the limiting factor in aircraft en­
durance, particularly in helicopters. As waS mentioned in cbapter 
2, at least one agency limits its pilots flying time to :~ hours of 
('ontinuous flying and a maximum of 5 hours per day. The e.~. 
Arm)' recommends that no single helicopter mission last longer 
than 2 hours without changing pilots.1 

1 Personal collUllunication from Col. ChaTles Drenz, U.S. Army Aviation Logistics 

Office. 



Table 4-1 

HELICOPTER PERFORMANCE 

VOUGHT HELICOPTER 
Sud-Aviation SA 341 Alouette II 

Number of seats 5 5 
Engine type Turbine Turbine 
Engine manufacturer and Turbomeca, Turbomeca, 

horsepower 600 shp 360 shp 

Gross weig'-t (Ibs) 3,527 3,527 
Empty weight (Ibs) 1,742 1,975 
Useful load (Ibs) 1,785 1,552 
Maximum speed (m.p.h.) 168 127 
Cruise speed (m.p.h.) 152 105 
Range (miles) 447 447 

Endurance (hrs) 4 5.3 (max) 
Rate of climb (fpm) 2,170 1,312 
Hover ceiling, IGE 1 (ft) 12,800 4,985 
Hover ceiling, OGE 2 (ft) 10,850 3,115 
Service ceiling (ft) 18,750 10,800 

1 IGE-I n ground effect or hovering with landing skids 2 to 3 feet above th e ground. 
20GE-Out of ground effect or more than one rotor diameter (25 to 35 feet) above the ground. 
< Information not readily available. 

Alouette III 
7 

Turbine 
Turbomeca 

858 derated 
to 542 shp 

4,630 
2,435 
2,195 

130 
118 
310 

(*) 
1,085 
6,550 
1,800 

13,950 

Brantly B2B Brantly 305 
2 5 

Reciprocating Reciprocating 
Lycoming, Lycoming, 

180 hp 305 hp 

1,670 3,000 
1,020 1,800 

650 1,200 
100 120 

90 110 
250 200 

(with reserve) (with reserve) e) (*) 
1,900 975 
6,700 4,080 

(*) (*) 
(*) (0;,) 

Number of seats 
Engine type 

Engine manufacturer and 
horsepower 

Gross weight (lbs) 
Empty weight (Ibs) 
Useful load (Ibs) 
Maximum speed (m.p.h.) 
Cruise speed (m.p.h.) 
Range (miles) 

Endurance (hrs) 
Rate of climb (fpm) 
Hovering ceiling IGE eft) 
Hovering ceiling OGE (ft) 
Service ceiling eft) 

t Standard configuration Weight. 

Table 4-1 (continued) 

Bell 47G-3 Bell, 47G-4 

3 3 
Reciprocating 

Turbo supercharged 
Reciprocating 

Lycoming, 280 shp Lycoming, 305 shp 
derated to 280 shp 

2,950 2,950 
1,915 t 1,856 
1,035 1,094 

105 105 
88 85-90 

248 252 

3.7 3.7 hrs 
990 800 

16,600 ;(,700 
12,330 3,,900 
18,400 11,200 

Bell 47G-5 Bell 206-A Enstrom F-28A 
Jet Ranger 

::l 5 3 
Reciprocating Turbine Reciprocating 

Lycoming, Allison, Lycoming, 
220 shp 317 shp 205 shp 

(continuous) 
2,850 3,000 2,150 
1,672 1,460 1,450 
1,178 1,540 700 

105 150 112 81-86 122 100 
256 392 235 

(no reserve) (no reserve) (no reserve) 
3.7 hrs 4 hrs, 16 min 3.0 
860 1,450 1,050 

5,900 9,100 6,000 
1,350 3,500 3,400 

10,500 17,700 12,000 



Table 4-1 (continued) 

Fairchild-Hiller Hughes 300C Hughes 500 
FH-llOO 

Number of seats 5 3 5 

Engine type Turbine Reciprocating Turbine 

Engine manufacturer and horsepower AIIi£on, 317 shp Lycoming, 180 hp Allison, 317 shp 
(torque limited to (torque limited to 
274 shp) 278 shp for takeoff 

and 243 shp. max. 
continuous) 

Gross weight (Ibs) 2,750 1,900 2,550 

Empty weig"t (Ibs) 1,415 1,025 1,126 

Useful load (Ibs) 1,335 875 1,424 

Maximum speed (m.p.h.) 127 (at sea level) 105 150 

Cruise speed (m.p.h.) 125 90-100 144 
Range (miles) 400 255 377 

(no reserve) 
Endurance (hrs) 4.3 3.3 3.6 

Rate of climb (fpm) 1,600 1,140 1,700 

Hovering ceiling, IGE (ft) 13,000 7,600 8,200 

Hovering ceiling OGE (ft) 8,400 5,200 5,300 

Service ceiling (ft) 14,100 13,200 14,450 

Source: Manufacturers' data; Rotor and Wing, June 1969; and Jane's All the World's Aircraft 1969-70. 

Scheutzow 
Mode! B 

2 
ReCiprocating 
Lycoming, 165 shp 

1,550 
1,000 

550 
85 
80 

175 
(normal) 

N.A, 
1,250 

10,800 
7,200 

14,000 



Table 4-2 

SIZE OF HELICOPTER REQUIRED AGAINST TYPE OF OPERATION 

Type of Mission 

Routine patrol 
Ecapes from prison 
Searches for suspects 
Maintaining sUrveillance 
Escort of valuable 

3 seats 
70 
15 
80 
23 

surface movements 26 
Traffic control 12 
Traffic observation 63 
CrOWd control 11 
Search for missing 

persons 27 
Transportation 1 
Photography 17 
Prisoner escort 6 
Incidents at sea 8 
Air/Sea rescues 
Crime: Others 27 
Experimental missions 12 
Reconnaissance 5 
Others 11 

Source: Reference 35. 

-1.5 Seryice Ceiling 

NUMBER OF SEATS REQUIRED 

4 seats 
1 

3 

1 

2 
3 
2 

2 

1 
2 

5 seats 6 seats 

1 

1 
2 1 

1 
1 

(None attended) 

1 
2 2 

Percent reqUiring 
3 seats 

99 
100 
95 

100 

100 
100 
98 

100 

90 
14 
90 
86 
73 

96 
86 
83 
73 

Service ceiling is an indica tor of high al ti tude performance 
capability. It is a measure of the maximum altitude at which an 
aircraft can maintain a climb Tate of 100 feet per minute on a 
standard da),. 

'1.6 HOYcr Cciling 

The h()\'er ceiling OGE (out of ground effect) is the maximum 
al titude (on a standard da)') at which a helicopter can hover with­
out being in close proximit), (approximately one rotor diameter) :: 
to the ground. Above this hO\'er ceiling, the helicopter must main­
min some forward speed merely to maintain altitude while not in 
close pl"Oximit}' with the gTound. This Occurs because the heli-

, For helicopters typically used for police work. one rotor diameter is 25 to 35 ft. 
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copter becomes power limited at high altitudes and because more 
power is required in the hover than for forward flight. 

Hover ceiling ICE (in ground effect) is the maximum altitude 
at which a helicopter can hover. Above that altitude, the helicopter 
can neither hover nor takeoff vertically and must, in fact, make a 
running takeoff like fixed wing aircraft. 

4.7 Height-Velocity Envelope 

Another very important performance p}lrameter for helicopters 
is the height-velocity enyelope.:! This envelope represents [hose 
combinations of airspeed and altitude from which a successful 
landing could not be made should the engine fail. 

Figure 4-1 illustrates the height velocity curves for three repre­
sentative 3-place helicopters. The shaded areas represent the dan­
gerous flight regimes for these helicopters. Normally, helicopters 
do not operate within this area. Occasionally, however, the suc­
cessful completion of certain types of missions will require opera­
tion within the "dead man's cune." These types of operations 
include lifting special equipment to the tops of towers or buildings 
and certain types of rescue operations. 

Choosing a helicopter with a favorable height-velocity envelope 
(i.e .. minimum area within the cunes) generally implies a safer 
operation since there is grea,ter leeway with which the helicopter 
may be operated without compromising safety. Twin-engine heli­
copters generally have more favorable height velocity curves than 
do single engined helicopters, but tbeir high initial costs may put 
them out of reach for all but the very larg,est law enfOl'cement 
agencies. Also, if operations are performed within the height­
velocity envelope, the use of turbine powered helicopters is prefer­
able because of their higher engine reliability. 

"1.8 Noise 

Another parameter related to helicopter performance is noise. 
For certain missions, the amount of noise generated by a helicopter 
has a definite influence upon the effectiveness with which the 
helicopter can be used. As was mentioned earlier in chapter 2, 
complaints due to helicopter noise forceel the Los Angeles County 
Sheriff's helicopters to patrol at higher (and less effective) altitudes 
until the hel icopters ,,'ere modified with quiet tail rotors and 
mufflers. 

A quiet helicopter also is advantageous from L\e surprise aspect 

3 Often referred to as the "dead man's curve." 
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Table 4-3 

HELICOPTER NOISE LEVELS 
(Perceived Noise Level, PNd,B) 

Bell 47G2A Enstrom F-28A 
Flight condition I: (maximum lift off data taken 200 feet 

from aircraft) 
Flight condition II: (maximum levels for 3600 hovClrfng turn 

approximately 6 feet in altitude. Data taken 200 feet 
from aircraft) 

Flight condition III (60·m.p.h. f1y·over at 500 feet) 

Test Conditions: Te~perature: 850 F 
Wea~her: Clear 
Wind~ 5-10 m.p.h. 

106.6 91.4 

.95.4 92.9 

87.7 83.6 

Hughes 269B. special 
Hughes 269B muffler and tail rotor 

101.5 93.6 

97.1 94.6 

83.3 84.0 

Discussion: The comparative data listed in the preceding table is presented in perceived'noise levels (units·PNdB). Perceiyed noise 
is derived with, the criterion of annoyance being the detormining factor. This is commonly used and accepted as being 
the preferred unit for judging acceptability of aircraft. 

Source: Tests performed for R. J. Enstroro Corp., by ~oise Unlimited, Inc. 



~I r, 

in responding to certain types o[ emergclfry law enfonemelll mis­
sions (e.g., response to silent alarms or "burglar there now" calls) . 
\Vith a quiet helicopter, a criminal has les~ warning that the polit e 
arc (oll1ing and is more Likely to be apprehended. 

Ileliwpter noise le\"cls. han' heen rom pared for \arioU'i models 
in table 4-:L This dam )urnmari,u:s t(.'')ts performed for the- R. J. 
Enstrom Corp. by Noise l·nlimited. Inc, These noise le\els are 
presented in terms of decibels of pen eived noise Ic\'eb (P:--;dB,. 
which tIre il mea!>ure of acoustic annoyan{ e. The helie "pteI' teSt'. 
(om pared noise levels for Iliglm ill a near maximum !,"fOSS weight 
for three different flight «mditiol1'i: (I) Lift off, with data mea')­
ured from 200 feet away; (2) maximum lerels for :UiO degree 
ho\"erin~ turn at (i·foot altitude with data measured from 20() feet 
away: and (:~) nO·miles per hour flyover m 500 feet. At('Ordjn~ to 
the te')t results. for the four helicopter types tested. the quietest 
was the Enstrom F-2~:\ followed by the modified Hughes 2ti!1B 
with quiet tail rotOr and special mumer. the Hell 47G~;\ and the 
standard Hughes 26gB. These four modcls were the only onc!> 
examined in this [est so it {'annot be in felTed that these helkopters 
are neressarily the quietest available. 
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Chapter 5 

i.l \!anuf.l(,nu('r'\ Li.,t Pri(e .. and ()peratin~ (ow. 

'I •• hk \ ~r·, I ,mti I :! \UIlmMri/~' Pfll( UH'tl\('m • Wi,h ,mt! • t}ln.mn;: 
G mh till hel.iul{>u'r", I).il,} iu till''1l' t,lbh.:'\ .m,· h.N.'d uplln (ij~h 
pro\ i,h d b\ lll<' m:mul.l. UlH,''''' 1.1"t pdt r" 'lhHWn .tH' lm tht· lU"H 
,Ulu.dl .md dl~ not Ult Imle J( H' .. "urie', .\~ U""Urlt" t.dm h UUI-.l ite:' 

pun h~N.·tI in ,uitiitillU to the ~M\it ;lirt r.llt iUt iud(" \il~ t.llt 1.uh" .... 
puhl (,' r.ldiC)<;, hi\!h ll!lCtf,it\ U~hh. wtur In.lll.'. he.m.11 .mitmk in· 
'tlumt'm" tm uit!,h( ~U)d imUUn1elH thm~. U~Mh., (;ll':!.U hWll .... and 
hoi\t\. hhumnent .md ("xu'm,d h~bt'. tur ni~ht fl\in~. huer l.irs, 
.mti wmbined .,hen. ;.md puhiit addre ..... ,"'Item, ;\u (',-,u:lAt" U')eiuS 
lur pu!i<t" wurk (a.U add anvwhere hum 51.11110 tH S:!IJ.UIIH w the 
ba'lit hehwpter prit e. dept·nelin;.: upun th(' fu.'hn)pH.'r t\ pt.' ,md 
4'quipmcnt desired. 

Op('r.uin~ ((~,t'S ;tn,· snm\n 1m t;UO ami Ulf\H bum ... ui HJM:r.nion 
,mnu.dh. '1 hC'ie {o">ts ~lfe .aU ha\et.t un dat,l pre)'!. ided 1)\ tilt.' manu­
~~H lurer" ')mJl(~ adjU<iUlH,'nh hau." been uude. lmweH'f. In nnn· 
pudng tht.' t mt ut huil .md iiahiHtv it)'iUfJtU e, manul.tt WfN\ 

1M\(' used fJte'i im ludin~ W pen ent. I:! pen ent. :ilnd 1 j [X"f< eot 
(II th(~ h:t'lh lw1iwplcr Iht pdt<.· to arrhe at the ;mmmi l)}1enmun. 
TherduH'. to pm tit(" u~r.3ting ~OW> on ;,t (Otllp.U'lbit' basis •• dt 
ul lhe heiiwpter imu(,\Ot e (Om werc wrnpUted min~ tbe 1:; peT­
t ern h~UH'_ Crc\\' «}Sb h;l\ e not been «om,idcred in lhese WIn-

pari~ollS. 
:-':ote that hml.~nr rusts ~uc not iJ)duded in the helitopter ((}'St'S. 

The ;t\',nmptlull made is th~u \>1\\' cn(on ement agef'" '" hdiwplcn 
will he h;mgared in e~isting hc;n'yequipl1lcm gar.lg5. If the hcJi· 
(uptet'll ~re '\tmed in the hangar of ;l (ommen E.)i opc.r.uort the 
a~nual fi:i\.('d com arc in,rcased br about SHOO. Thi~ repr<.>scnts an 

Helicopters 

AIouerte If 
~eltem 
8'cll 47G..3B-2 
&:n 41G-4A 
8eU47G..S 
Self 206A Jet R.maer 
Enstrom F-28A 
Fam:hlld Hllfer fH .. noo 
Hoghes.300 
HoghesSOO 

Table 5-1 
COMPARATIVE HEUCOPTER COST DATA 

(Annual basis) 

ANNUAL COST @ 600 HfcS/YR 
Direct fixed Total 
cost cost' cost 

$25.206 $34.365 $59,571 
31.506 S7.1-aO 94.636 
12.498 16,226 28.724 
11,412 15,936 27.348. 
10.032 13.036 23.068 
21.0S.~ 30.450 51.504 
11,220 11.600 22,820 
23,226 27.120 50,946 

7.956 9,753 17.709 
15,150 27.250 42,400 

. r 

ANNUAL COST @ 1,000 HRS/YR 
Direct Fixed Total 
cost cost cost 

$42,010 $34,365 $76,375 
62510 '57.130 119.640 
20.830 16,226 37.056 
19.020 15.936 34.956 
16.720 13,036 29.756 
35.090 30,450 65,540 
18.700 11.600 30,300 
38.710 27.720 66,430 
13,260 9,753 23,013 
25.250 :27.250 52.500 



Table 5-2 
COMPARATIVE HELICOPTER COST DATA 

(Per hour basis) 

COST PER HR @ 600 HRS/YR COST PER HR @ 1,000 HRS/YR 

Helicopters Ust price, basic aircraft Direct Fixed Total Direct Fixed Total 

cost cost cost cost cost cost 

Alouette II $118,500 $42.01 $57.28 $99.29 $42.01 $34.37 $76.38 

Alouette III 197,000 62.51 95.22 157.73 62.51 57.13 119.64 

Bell 47G-3B-2 55,950 20.83 27.04 47.87 20.83 16.23 37.06 

Bell 47G-4A 54,950 19.02 26.56 45.58 19.02 15.94 34.96 

Bell 47G-5 44,950 16.72 21.73 38.45 16.72 13.04 29.76 

Bell 206A Jet Ranger 105,000 35.09 50.75 85.84 35.09 30.45 65.54 

Enstrom F-28A 39,750 18.70 19.33 38.03 18.70 11.60 30.30 

Fairchild·Hiller FH-11oo 98,000 38.71 46.20 84.91 38.71 27.72 66.43 

Hughes 300 33,630 13.26 16.25 29.51 13.26 9.75 23.01 

Hughes 500 95,000 25.25 45.42 70.67 25.25 27.25 52.50 

\, .' 
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increase of $r:50 per hour for 600 hours of operation or $0.90 per 
hour for 1,000 hours oE operation. 

Tables A-I through A-G in appendix A show the cost break­
downs used in computing the comparative costs which are sum­
marized in tables 5-1 and 5-2. It should be noted that the 
operating cost data was provided by the manufacturers and may 
tend to be optimistic. 

5.2 Helicopter Ownership 

Three types of helicopter ownership patterns prevail. These are: 
(1) Lease or lease-purchase; (2) single' agell;:=~\ ownership-single 

agency use; and (3) single agency ownership-muli-:!lle agency use. 
Lease arrangements are often used by law enforc~~~JJ.t~g~ncies 

and municipalities for evaluating helicopter operations.'Tlie <10:::', 
vantages of lease programs are that the investment required is 
minimal and if the evaluation results prove negative, the agency 
is not faced with the costs iq!(rolved in selJing the helicopter. 'Where 
lease-purchase agTeements ~re used, lease payments are applicable 
to the helicopter purchase price. Agencies which have used lease 
arrangements are the city of Fort 'Worth, city of Lakewood (Proj­
ect Sky Knight), city of Pomona, Calif., and the Hennepin County 
Sheriff's Office, Minn. 

In most cases the user agency owns the helicopter and operates 
it primarily for its own needs. Organizations which fall into this 
category include the Kansas City Police Department, the Los 
Ang~]es County Sheriff's Office, the Memphis Police Department, 
the1.os Angeles Police Department, the Nassau County Police De­
partment, the New Jersey State Police, the New York City Police 
Department, and the New York State Police. 

The other arrangement which exists is that of the single agency 
owner-multiple agency users. This arrangement often occurs 
where the helicopter is owned by a municipality and is operated 
for several agencies within the municipality. For example, the City 
of Fort "Tarth's helicopter is used not only by the pol ice, but also 
by the Heal th Department, 'Vater Department, Fire Department, 
Research and Budget Planning Department, and the Department 
of Public 'Yorks. Similarly, the helicopter awned by the city 
Pomona, Calif., is used by the Police, Fire, Civil Defense, 'Vater, 
Planning. Engineering, Traffic, Building and Safety, and Industrial 
Development Departments. 

The helicopter acquisition made by the Indianapolis Airport 
AlIthgrit)' is a l'ather unique example of a joint effort by several 
agencies. These agencies aU use this helicopter, but the Airport 
Authority purchased the helicopter to expedite the progTam C0111-

mencement, since it had funds availa!Jle. Other users include the 
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General and Community Hospitals, the Marion County Sheriff, 
Indianapolis Police and FIre Departments, the Mass Transporta­
tion Authority, and tbe Indiana University Medical C~nter. 

Other examples oLagencies which provide extensive helicopter 
services to other ag~ncies include city and county of Honolulu and 
the Illinois State 1.'011 Highway Authority. 

The advantages of joint agency use are twofold. First, a greater 
number and a wider variety of services are perfoi,\med by the 
helicopters. Secondly, since the annual utilization or the helicopter 
is increased by the demands incurred while supporting several 
agencies, the helicopter cost per hour decreases, and, through cost 
sharing, the helkopter becomes economically feasible. However, 
administration problems may be created by joint use agreements. 

5.3 Helicopter Maintenance and Service 

Basically, two types of helicopter servicing arrangements prevail 
in police organizations. Either the helicopters are maintained by 
men on the force, or they are maintained under contract with a 
local helicopter operator. Both arrangements are common. 

The New York Police Departntent. the r-\assau County Police 
Department, the Illinois State T~tr Highway Authority, the Los 
Angeles County Sheriff's Office, and the Memphis Police Depart­
ment haye their helicopter maintenance performed by men on 
the lorce. Kansas City, on the other hand, has a fixed fee contract 
with a local firm to perform aU maintenance and servicing. Fuel. 
oil parts, and labol' are all covered under a flat fee of S21.50 per 
mght hour for the Hughes 300 helicopters. Similarly, the Chicago 
Police Department, the Chicago Fire Department and the dty of 
Fort'Vorth have their maintenance programs with a private firm. 
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Chapter 6 

PERSONNEL AND ORGANIZATIONAL FACTORS 

6.1 Pilot Selection 

Criteria for pilot selection vary widely among law enforcement 
agencies. Some agencies have hired seasoned helicopter pilots 'with 
no police experience. This typically occurs in newly established 
programs to bring 111 personnel with technical expertise to manage 
the flying program (e.g., Illinois State Toll Highway Authority) 
and/or to expedite the commencement of aerial patrol activities. 
Examples of such programs are the operations of the city of 
Pomona, which requires 1.000 hours of flying time for applicants 
and the Hennepin Co.unty Sheriff, which confers the rank of spe­
.<.:ia1 deputy sheriff on the pilots flying the leased helicopter. 

Those who feel that helicopter flying experience is the most 
critical l'equirement argue on the grounds that safety is com­
promised with inexperienced pilots. A pilot's skill and judgment 
are products oE his experience. It is argued that although a police 
helicopter pilot may start and end his mission at the same base of 
operation, the police mission itself may take him into a different 
environment each time he flies, such as landing in a parking lot, 
low flight among tall buildings whe~e air turbulence and air cross 
currents are present. operation over 111gh density population areas 
where he must have preplanned emergency landing areas. These 
areaS which may be railroad yards. parking lots and the like will 
in all probability require a high degree of skill to negotiate a safe 
emergency or even a normal landing. In addition. insurance may 
be unobrainable or obtainable only at a prohibitive rate for newly-

trained pilots. 
Far more common, howe\·er. are those organizations 'which re-

quire exten:;i\'e police experience (typically 2 to 5 years minimum 
service) but not necessarily an extensiye flying background. Ex-
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amples of experience requirements for pilot applicants range from 
no required flying experience (Kansas City Police Department, 
Chicago Police Department, and New Jersey State Police) to re­
quiring a commercial license with 500 hours in fixed-wing aircraft 
(New York State Police) > 

'Many agencies" however, require a commercial license for fixed­
wing aircraft with no other stipulation on flying experience (al­
though it is taken into consideration). Examples include the 
Royal Canadian jt,founted Police, the Los ,Angeles Police Depart­
ment, and the New York City Police Department. 

l.Iany reasons are given for making a police officer into a pilot, 
rather than attempting to make a skilled pilot into a competent 
police officer. Perhaps the most often cited factor is training time. 

The Los Angeles County Sheriff's Manual of Aerial Patrol (28) 
states: 

"Pilots should first of all be competent police officers. It re­
quires much less training to qualify as a pilot. The pilot's 
patrol experience should be extensive and he should know 
the patrol area from the ground, although this latter knowl­
edge needn't be 50 extensive as in the case of the observer. 
He must be a competent pilot who has received special train­
ing in aerial enforcement and be temperamentally suited to the 
assignment." 

Those police forces which draw pilot applicants only from 
within their own organizations often give preference to applicants 
with prior flying experience. This is primarily because it minimizes 
the training required to reach a given level of proficiency. The 
use of experienced pilots selected from the ranks has many ad­
vantages over other schemes. The Pennsylvania State Police have 
stated that the utilization of enlisted personnel (with flying ex­
perience) or pilots provide "a distinct advantage in the interest of 
economy, control, and necessity for the following Teasons: 

1. Recruiting qualified civilian helicopter pilots at current pay 
scales would be most difficult, if not impossible. 

2. No need for primary flight training. 
3. Pilots from the ranks would be able to perform other police 

duties when flight is not possible. Use of enlisted pilots would 
not detract from our patrol capabilities since this is the (unc­
tion to be performed by the hel icopter. 

4. The police power of arrest, if required, would be constantly 
available. 

5. Departmental chain of command and esprit de corps would 
remain intact. 

6. No contractual conflicts would be involved" (33). 
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Table 6-1 

REQUIREMENTS FOR PILOT APPlJCANTS FOR SELECTED LAW ENFORCEMENT AGENCIES 

Agency 
Chicago Police Department 
City of Fort Worth 
Illinois State Toll Highway Authority 

Kansas City ?olice Department 
Los Angeles County Sheriff 
Los Angeles Police Department 
Memphis Police Department 
Nassau County Police Department 
New Jersey State Police 
New York City Police Department 
New York State Police 
Pennsylvania State Police 
City of Pomona, California 
Royal Canadian Mounted Police 

Years of service with 
force required 

5 years, Rank of Sgt. 
Not required 
State Prolice A/C-member Toll 

authority. Helo·not required 
5 to 15 years 
Member of force 
5 years 
Member of force 
Member of force 
5 years 
Member of force 
Member of force 
Member of force 
Not required 
2 years 

Flying experience l!nd/or 
ratings required 

Not required 
Commercial helicopter 
Commercial fixed-Ning, 

commercial helicopter, instrument 
Not required 
Private, fixed-wing 
Commercial, fixed-wing 
Private, fixed-wing 
Private, fixed-wing 
Not required 
Commercial, fixed-wing 
500 hours, commercial fixed-wing 
Licensed pilot 
1,000 hours, commercial helicopter 
Commercial, fixed-wing 

Other 
requirements 

Age 30-40 years, married 

Written exam, flight check 

Age 20-28 years 



The Royal Canadian :\Iounted Police requires, in addition to 
two years actual pol i( e experience, the possession of a valid De­
partment of Transport COll1mercial License. ('singlhese criteria 
not only minimizes the additional training required, but also aid') 
in the selection process in another sense • .J. Ii. Reid, C.O. "Air" 
Division, RCMP, states that 

"Since the member must obtain lhis lircnsc at ,his OWn ex­
pense, either before he joined the F<)rrc or 011 his own time 
while in the senice. this proddes us with an excellent method 
of selection. His hat"ing met this expense and time on his own 
is sufficient proof of his integrity and determination." 1 

Requirements for pilot applicants for certain law enforcement 
agencies are summarized in table 6-J. 

The New York State Police has de,"e/opeci a program whereby 
extensh'e flying experience and extensh'c police experience are 
both employed. ,A commercial fixed base operator trained 10 New 
York State troopers as helicopter pilots in 1969. All of these pilots 
held FAA commercial pilot ratings, and in addition, one held an 
airline transport rating and two were flight instructor:} in light 
planes. The course gh'en these trainees was 20 honrs dual and 5 
hours solo in a Bell 41G-4. "'hen these pilots returned to Alhany 
for assignment they were teamed with experienced pil()t~ to per­
fOl'm their flight dudeii. In this way each member of each two­
man team learned from the other. 

6.2 Pilot Training 

Helicopter pilot training programs are conducted either using 
instruCtor.pilots who are on the force Of by using training sen-ices 
provided by commercial helicopter opennol"s 01' by using the 
schools established bv the manufacturers. 

Ch-il gO\"ernment ;gencies using commertial (stablisnlnenrs for 
helicopter training include LakeWOOd, Calif., Santa ~fonica, Calif., 
Huntingron Beach, Calif., Long Beach, Calif.. Kansas City, Mo., 
the ~remphjs Police Department and the Xew Jersey State Police. 
In the Xcw .Terser State Police program, trainees receh-c 160 hours 
of ground school and 200 hours of flight instruction in th~ Enstrom 
and Fairchild-Hiller helicopters from .1 local commercial helicopter 
0per:ttor. 

Operations Llsing- pilot-instructors within the force kdude the 
New York City Police Department, the Los Angeles Police Depart-

: Persollal cOlllmullic:uion from J. H, Reid, Capt./Supt" C.O. ":\ir" Dhisioll.JtopJ 
Canadian Mounted Policc, Dcc. 18, 1959. 
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metH, the 1\Iemphis Police Department, the Illinois State Toll 
Highway Authority and the Royal Canadian 'Mounted Police. 

In the Los Angeles Police Department, 

"Each trainee, even though he is a commercially-rated heli­
copter pilot, recei\"es a minimum 200 hours of flying instruc­
tion under strict supervision of the chief pilot. Fpon 
completion of the 200 hours, each trainee is gi\"en a proficiency 
check ride with the Senior FAA inspector in this area. l!'pon 
satisfactory completion of the proficiency check ride, he is 
designated as command pilot and is then eligible for the pilot 
skill bonus. The initial training period involves a minimum 
of four months. 

Training continues after the 200-hour minimum has been 
reached with each pilot having a training day at least once 
each month, in addition to a monthly proficiency check ride 
with the Chief Pilot." 2 

In the Royal Canadian ~lounted Police (RC~IP). which op­
erates STOL and COIH'entional fixed wing land planes. float planes 
and amphibians. the training program emphasizes on-the-job train­
ing by flying in the co·pilot position in all aircraft types and all of 
the regions. 

"After selection. a pilot is subject to an inten\.1;' :\t'aining in 
all phases of our type of flying. This initial training lasts for 
at least one year. Fir~t he is placed as co-pilot on one of the 
Beechtraft 1:; or Twin Otter aircraft to gain~eneral flight 
experience. Then commenccs a period of training at ea<h 
Detachment throughout Canada on each type of aircraft, and 
()\"er uH areas. When he is considered competent to act as 
Captain of an aircraft he is qualified to fly any ont.' of our 
aircraft in an)' area. After flying his own aircraft for :, period 
not less than six months he is gi\"en an instrument training 
course and obtains his Instrument Flight Rating. A train.ing 
s( hedule follows a pilot throughout his entire flving career as 
he is continually gh'en Simulator Training courses, instrument 
refresher rourses, and courses in new techniques. ctc. 

T\\'o ('heck pilots are employed \\nd each pilot is subject 
to semi-annual instrument flight ('h(!\~ks and profit'icm), route 
checks., 

It will be seen that pilot training alld slipen i5ion is empha­
sized and although it is a costly procedure it is most necessary 

'''Taclical Operations Planning," Helicopter Section. Los Angdes Polke Depart· 
1I11~llt. 
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to operate a safe and efficient service. Our own service ex­
emplifies this as we have had bUt two serious .accidents since 
1937." 3 

Some agencies extensively tlSepUo17 5':.:IKil./li$ I'Jpel"<lted by the 
manufacturer. Often this traming is suppletnelJted by training 
provided by pilot-instructors ';o:ithin the force. An example of sl,1,ch 
a program is that of the New York State Police. Deputy Chief 
Inspector, 'Warren B. Surdam of the New YDrk State Police re­
cently outlined the NYSP helicopter training program as follows: 

"Presently, new pilots are assigned to our fixed-wing aircraft, 
and as vacancies occur in our rotary-wing aircraft, they receive 
the required training. Upon completion of the required 25 
hours necessary for the securing of a Commercial Rotorcraft 
Rating, they are also trained at the Allison Engine School in 
Indianapolis and the Bell 206A School at Fort 'Worth, Texas. 
Our insurance carrier requires this schooling and 200 rotary­
wing hours, 125 hours of which must be in the Bell 206A Jet 
Ranger before these pilots can fly solo. In addition, we are 
constantly conducting ground schbols and flight proficiency 
checks. and encourage our pilots to obtain additional 
ratings." -l 

Helicopter pilot training for law enforcement activities involves 
much more than merely teaching a police officer how to fly. The 
pilot trainee must also receive specialized, intensh'e training in 
the techniques and skili'i which will enable him to most effeCtirely ( 
use his aerial platfonn as a potent law enforcement tool. The police 
officer trainee must master the art of aerial obsen'ation. relearn 
patrol procedures. learn how to effecth'ely coordinate with and 
assist his fellow officers on the gro~ll1d, and learn many specialized 
tecl~l,~iques such as night illumination,. rescue methods. and covert 
sun~ei1lance. 

The skills involved in aerial observation and aerial patrol are 
required by vjnually all law enforcement agencies. The need for 
specialized training in these skills has been recognized by many 
law enforcement agencies and incorporated 11110 their training 
programs. 'With respect to aerial obsen·ation. the Los Angeles 
County Sheriff~s Manllal of Aerial Patrol states: 

"It is difficult for a police officer to immediately master the 

• Personal {ollImunicatiol\ from J. H. Reid, Capt./Supt •• C.O •• "Air" Dhisioll. 
R.C.M.P .• Dcc. 18, 1969. 

'J'cfson:.1 COIllInuni(..'1tion frolll \,'aiTCIl .8. Sutdalll. Deputy Cbid Jnspl.·(lOf. 1'13n· 
ning 3nd Rcsc3r(h. :-ie\\' York Slate Police. DeC. 2, 1969. 
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art of aerial observation. It requires time and experience to 
be able to observe-from the air-those things of <~ntere'it to 
law enforcement which can be easily identified from the 
ground. A comprehensi\'e training program, which teaches the 
observer how to identify what he is looking for, from the air, 
is required." 

This manual further stresses relearning patrol techniques. 

"The pilot and observer must rele:\rn a hasi, skill .in Inw 
enfonement-·-ho\\' to patrol. The aerial polkenlan finds him­
self in a uniqut' position. He is no longer limited to patrol 
palterns dictated hy geography, terrain <md natural obstacles 
such as ri,'ers. railroads. dead end streets. trafTic or fenced 
areas. He is literally above and beyond such t'estrintons and is 
tlllt') faced with le~mling how to' mO'it effecth'ely utilize his 
lIe'\' found freedom. 

"On the other hand, he no longer has the familiarity of 
prescribed procedures to guide him and must innovate meth­
ods for aC()mpli~hing as many of the old requirements of 
patrol as possible and to aehie\'(' the potential of the new 
medium." 

Sf:\ I;'r,ll law cnfon ement agendes ha,'e written rmher cOlUpre~ 
IH:.'nsi\-e manual., to ('O\'er the training and operation phm;es of 
theil .lir anh'ities. References (28\. (.10\ and 1.161 are repre­
sell tal in' of police air operations manuals. 

6.3 Personnel Costs 

As in the milit.ary sen-ice. some law enfonelUent agencies pro­
vide a pay difl"erential for those offiren who an' on Hight staws. 
This PH)' difIerelllial is provided as "skill pay". i.e .. tompensation 
and rc(()gnitioll for skills H(hie\'ed in addition to those required 
to function as an elfe('live polire ~,mrer. The P,lY increment for 
heli(opter senile is not treated as halard raJ' for experience indi. 
cates that the heliwpter is nine lime':> s-1fcr Lhiln ground units. 

Law enron emcm organizations which prmidc skill p<iy differ­
entials ill( lude the Los Angeles County Sheriff. the Los Angeles 
Pol .. in' Department and the Royal Canadi~Hl ~f()umed Police. The 
Los Angeles County Sheriff prO\'ides an 11 pen-em skill pay dif~ 
fc:relllial for pilots but provides no differential for obsen«rs. The 
Lm Angeles Poli<:e Department pilots and observers bOth re(ei\(~ 
.. S~:;O per month skill dHfen"mial in addition to their regular 
polin' ul\iter salaries. In the Royal Canadian ~[{)unted Poliu.\ the 
pilo(s "an,' "uslI.llly gi\'en th(' l'ank of senior i\-.C.O. and re«~in: 



extra flight p~}' t~r tl~eir ,I1yi.ng dulies, This extra pay brings them 
up to ~l~e p<l} ()~ \tl~,elr ('1\ Ihan coulllerpans,":; 

Ad(htIOI~al!y. lit th,: H.:LO ,Report (0) (a final report to the 
~01ll011a. Cal tlornt'it ,City COUllCiI regarding th<.> lu:lkopter program 
( 011( (,pt and ()pera~wn ren>mmended lor the titVl, it W,IS rennll' 
men~led that ~t1~)~ pay "be establ bhed at the Ser,geant le\el hecaus(' 
of .Ius responsIbility and that a 15.pen cut differential be nin'n for 
'~kIIl pay' as helicopter pilot:' M 

~ Personal (QIllJllUnil.uion (rolll J, H Reid. Capt, Supt.. C,O,~'Air" Dhisioll. 
ROIl',1)", 18. 19ti!1. 
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Appendix :\ 

HELICOPTER CO~T DATA 

Table 1\-1 
VOUGHT HELICOPTER COST OA.TA. 

A"~~Jll ':1((;1 ~:::st$ 
t:et:rf;'::l:l~::::'· f.:: '1e:m' 'It th 

EO pef::~"~ n~$ ;!:.:a~ va':lCet 
H:.: ) ~-:~ Lat;:,~y cs.:;ra,.::e 

J! ~~, ~';:f.';t 

r.et)!: #,!\€~ c:::sts 
C !le:~ c;:~~~t.~g <: !'6!S 

Fe!!) 

r~";l::t ~~ ;:)~.~ "·:!l.:,.~~~a-;:e 

Res.ef'*1: #.::;J C-t: ;C C\r't;!t..3;.:i 

Rl?tcf"'t" $,:;r ~;nrac;;~e s;:.3res 
R('sE'l"I.'t' !:t ~~.gre;. $~3re.$ 
Rtler."(> 1''::'1 ret.~~~er.t 

Re'S!'iI"'oi'e t:r d;;t~l'!"':: 
1\:~""pc"';e-:t c'V'e:rt:.alli 

l'~Ul ~:n;:~ e;;"t ~" 
l:;~r 

Mouette II 
SH8s!:a 

17.115 
::4.365 

7.:0 
15 

215 
940 
H!6 
;: Qi2 

485 

14 ~8 

"Iict,)I ej!li!r~t~il i\:\'I:;S\ 600 nPuf'$ 1.000 hours 
;.<: l:>:ut ~ryear peryeotr 

n:te;t (:;;,'!>t$. dt::a:s 
.~~ $4:.un S4~r~! ,.. .... ",..,"" 

f~~ ~S1~ d:::::.ars 
.Pet t.::~t . !Z.1:':S 34.,37 
T~l.!1 ~';::'Sts,~ 11~!~ 

~rs, j':.'lef t<!ut 99,;?9 15.3$ 

Alouette III 
$191 ... 000 

:!9,550 
51130 

600'hours 
per year 

$62,51 

95,22 

157,73 

12,50 
.18 

2,15 
g,31 
3~S 

193 

26,19 

62.S} 

1,000 hours. 
per Y63r 

$62.51 

57.13 

119.64 



Fig. A-I VOUGHT Alouette " 



Fig. A-2 VOUGHT Alouette III 



Table A-2 
BELL HELICOPTER COST DATA 

Basic price 
Bell 47G-3B-2 

$55,950 
An"ua~ fixed costs: 

7.833 
Depreciation (5 years with 

30 percent residual) 
Hull and 'iabillty insurance 

at 15 percent 
Total armua! fixed costs 

8,393 
16,226 

DIrect operating costs. dollars 
per hour 

Fuel 
Oi' 
Maintenance, Includmg 

helic;)pter inspectIon at 
1.200 hours 

Reserve fer engine overhaul 
Reserve for spare parts, 

mcludlng 1.22C·hcur 
Inspection 

Retirement of life Items 
Total direct operating 

cost per hour 

Total operatmg cest 
per hour: 

Dlfect costs per hour 
FIxed cests per hour 

Total costs per 
hour 

600 hours 
pery~ar 

$20.83 
27.04 

47.87 

. Et:gme 'Nernil.i! at 9tlO I::;:m •. 
~£r.gme c.erha:;i at HinD I;::urs 

7.60 
.38 

4.39 
'3,44 

2.39 
2.53 

20.83 

1,000 hours 
per year 
$20.83 

16.23 

37.06 

Bell 47G-4A 
~;54,950 

7,693 

8,243 

15.936 

600 hOUi~ 
per yeaif' 
$19.02 

26.56 

45.58 

6.80 
.38 

4.32 
~2.50 

2.39 
2.~ 

19.02 

per year 
1,000 hours 

$19.02 
15.94 

34.96 

Scurc:c' Bell HeLecpter en ard Cnmc:! Aer;:;naut,eal La!;;" ·"tl:ry. foe. esttmates 
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Table A-3 
BELL HELICOPTER COST DATA 

Basic price 
Bell 47G-5 

$44,950 
Annual fixed costs: 

Depreciation (5 years with 
30 percent residual) 

Hull liability insurance at 
15 percent 

Total annual fixed costs 

Direct operating costs, dollars 
per hour 

Fuel 
Oil 
Maintenance, including 

helicopter inspection at 
1,200 hours 

Reserve for engine ollerhaul 
Reserve for spare paris. 

mcluding 1,20Q·hour 
inspection 

Retirement of life items 
Total direct operating 

costs per hour 

6,293 

6.743 
13.036 

6.0n 
.25 

4.03 
'2.00 

L92 
2.52 

16.12 

Total operating cost 600 hours 1,000 hours 
per hour: per year per year 

Direct costs per hour $16.72 $16.72 
fixed costs per hour 21.73 13.04 

Total ccsts per 
hour 38.45 2976 

Bell Jet Ranger 
$105,000 

14,700 

15.750 
30,450 

6.25 
.18 

2.96 
;;14.40 

4.76 
6.54 

35.09 

600 hours 1..000 hou'rs 
per year per year 
$35.09 $35.Q9 

50.75 30.45 

85.84 65.54 

. £11,Blne- c.~efh3:.J i)t : C:J t..:urs 
Engu~t' ~~o(!th3L,.~ ~t ;~:J h:;:;J!'5 

S~u~~e. Be!1 H(d~:cpter Co and Ccr;:e'l Ae~ ."~3u!.:.li k)!;-::"\)~:"'li :'"":: Cs.!,~,j~C':; 
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Fig. A-3 BEll 47G-5 (47G-3 and 47G-4 are externally similar) 

Fig. A-4 BEll Jet Ranger 



Basic price 

Table A-4 
ENSTROM f-28A COST DATA 

An!lual fo:ed costs: 
DepreciatIOn (5 :tears with 30 pen:ed residual) 
Hull and hab:hty mS!H3l<.Ce at 15 r.ercellt 

Total annual 'jxed casts 

Dm:ct operatu'8 cosH. d,);la:S. pN t';:.ur 
Fuel 
011 
t,~311':tenance tl.uil!.!gh m~ICt o'ledceu:i<1t;-!t 
Reserve for ~l'g, .. e c"er~au\ 
Reserve fer alrl(i.'.)me $~Zl!e jlarts 
Rese:rve for eng,r:a spare ~arts 
Reserve for ret;re;-;;ent Items 

Tota~ nl!B:t ct:e~atIT. c:;lt ~er tct.:r 

It;ta'J cperatl:'T cest ~e' !';;:l;f 

O.re:t c~sts .. <!:;:: '0'::' ;:;:~ h:c"r 
tlXen c;;;sis ce; 3':' \.C':T f-::!:':r' 

lc.1aJ '~·S!~L -:::"-31S re" ~~:!~'f 

$39,75.0 

5,600 
6,000 

11.600 

585 
.50 

6.46 
3.31 
1.10 
A8 

1.00 
18.70 

600 hours 1,000 hOlli'S 

~ryear 

~'18.7a 
19.33 
38,03 

petyftar 
$18.70 

11.60 

65 
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Table A-S 

FAIRCHll().HtLlER FH-llOO HEUCOPTER COST DATA 

BaSIC price 
Annual fixed costs: 

Deprec~atllm (5 ye~lS w1th 30 peretmt resIdual 
value) 

Hull and MbllltY n:$urance at IS percent 
Tota.' annual fixed ccsts 

P:rec:t o~l:abng c:zsts. dn:!ars ~r hear 
fuel 
OIl 
CS1!hedtl~en mamlertan:e fequlf\ed: 

In:eudmg daley and lOO·htuJf ms~:::tJt:n up 
thrcug~ and H~::;uding 1.:::00 '!teu,- o:.'et­
RiUll 

Reser..re fer S;::~lre p;arls. mt~lld>!lg 1 • .rotHteur 
c.-ematl! 

ReselXa 'fat ret,rement Me items w.ih 10JK)il) 
heatS or Cess (;mt~ Me 

Resewe fet el1£:ne c',retnau; (based 'Ct\ 

k~.S1'tll T,eO, c! 7:1l ":UI'S~ 
S:;:t'edl::erl a~ f1!"stheull:ed ma::1te:7a::::e c., 

~~i,t:e {~'r.t·~:;:e'S t~lC~~e $~c~t{~€'~ re~~~~r:,i: .. 
lfetJ:~tQ!t'l,l n;;,~~!~~S ar::! mi!1~la;~~:1'g at 
$9:MH "a~e~ 

Re$'e1\1! fer e~i::T,e ;:a\'ts 
T~!al t!,~e:t C~l'3t ~g c::st per ~:;;;t;1 

ictal C~!at:7g ::,:-st pef ~:;':f 
n~!lttt ¢~st pet t::J~ 
f;.xerl c:$t per t:::.Jf 

tab') (!1l;$t ¥If!f P:!:~t' 

$98.000 

,. 

13.7'.i~~_;i 
14JiO;iF"'" 
2'1,120 

per year 
SZsn. 
~6:i:1) 

8491 

'U:::: 
AS 

::an 

per)'N: 
$3811 

21' 12 
€643 





Ta~le A-6 
HUGHES HELICOPTER COSH)ATA 

S3S,:; p':te 
H~&hes 300 

$S3.63i'b' 
A~",::.;:'!1 (!xed CCSt$' 

m.>;:1~;:J:C~:J H" ye:us w;t~ 
::::0 pel";,:er:t U-:::l,;!u:t1J "'t;Jt~t>~ 

H~'J 8"~ (,~t;.tJ' ~S.,-!,,"l:' ::~ 

a~ 1.5 per:i!r,~ 

i;';:Ci 

\:21 

1fc!·~ ~. ~t:2 (' ::;!S 

Rtst'r .. ~ t:! i~"""".~€~! It} ~-t,> 
F:es€:;;,\1':;:'f ~:~t-e~,';':t~ 

"::: ,t~-~-:~ 
~(s(S~e 't:<If .; .... s: .. ":c~~ ~~ 

r·-! ~t~:-~.,.<:~ 'S~;es .:;-~ 
e-~ .... {! c;in1 .... ~:,; 

~\:~:l \; ~t =~ C";:~.~! _~'l ':~~$t€1 

S.1!!45 
9.1':3 

"..-
~;;J 

:? ~:D 

.. --"'l .. "~, .... -"\ 
~ '1/,.,. ",...& ~_, 

c<-..... -, 6OOltea;rs 1.00Gnoors 
00:;'" """,:,.,.I'f ~r~ .. r poe,r~.;r 

C.·E:~ '"'-:'S~? c: "'\"1" 
~ "' 

;:':<!:'" ~:';1 $:2 ::6 SU3:9 
'le:!l C::::$!S c: :;lS 

C~1 ~-::..:t ~e~:; 91:' 
.~"",""'"Q;"r-"'~ .'~ 
WJ.., """ ... "" ) .. _~ '--

,.,~~e'r<·' :')?: ,.... .... t:~ 111 

,,' """ .... 

14,200 
~7'::100 

6OObours 
poer,-e~t 

st5~~ 

4!j~2 

1';)61 

~,OO 

G4 
191 

. .. 

.' 

" 

..... '. .. :- '~"''; 
,' ..... -

.. 
~ 
. ... ", 

1Il"~" .. 
~- ... 

-
'" .. '1":..t ..... . ' .~ 

!,] .. 
~, ..'" ....... ...,. .... ..,...,.."y 

e iii .. .. 
"'..,. ~ :\.1-.. ,....-' 
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Appe-ndix B 

I 

TIll:: (,O'iT Of H£UCOPTER P'\TROl.~ 

Unnm~ nHt~ 1\' "UTi"'!: ".,S dM' .. m ':.f:i> " "Iutiu tent lbt,~ \hl' ,11, mnuLltt,.l 
~, m ";'<' ~1;1;c'~n~t~(' tatel:,'I:muas,n 't! \,lnin~ ,mllliUH" ot hdul}ll{{'l 

~~~u'" ~ ,,,,;\\IU~t;· h: ",:> ttlt ~t ~aHt dw, ~"iH: oi mh.lrm ni .. u l\Hul,i b(' 
~ ; ,,~:!Q ~~~! 1#1) iP·,~tL~UU~Jin EafGtit ~dl~:t:~ !G~et' 

I t0~ ... i)~\i~'mk ... (l,,,,mm:t ... d~' ,mmn a~ ~ n"'t ut P]'t$\ idin~ hdi,optN 
fi\'.~~ ',·, .. ~or,~~1P *',1"" U#C), m~l':~ h'Uh Iwr da\. -; d.lh pt'f ..... t't'l-. 
I U~ n .. mm,:m;{" ti~t. w H,~h lor ~("pn:~enutiH' heiiwptt'l 

... n~~ ei.4ht~DU' "tt :~tf"t' ,u."h ,l~!l.' "hhtHl m t,~h~(', B-2 dnpa~h 
5~ 1 \\ "u~~' «hit,!;, 'd;C'I(t 1!;''':mu~Il'' ,a~e h,N'd un iWE U IIPtt't I lI,t d.lLi 
I:; I, Ct il~~ ~ -. tb:W" ,I"'>t' dutkt h', 1m th! I~t· m l tuplel ') in th;u rhe\ 
er. S'~(~' ::tt Pt .. t .. ,~ !kll.'h tel b('ht.'pH'!' .$H\I m, iude fli~ht ~ H:\\ UI\(". 

I t(~ P,,~~:. _"'mn!b~llHn .. U~l.'ili ~\('f(' 
'Uj'\~,:~um ,mm~,~~ hrut14'pu;( nH~uathm i, L!!lIn hum" 

"I. \' tt("~, .. q""ht.,~ "~,a H~!I pa'"!'>. 
':J:.>.", .. th. £ k",m-. il't'l :-'·h,'m .. htU .. md !h uo mllH' th.m ~II 
t,;j.,~tl!" n'4'f ~:'Il't;'" 

~ l.a:~'~" t'",\:r~ ,.a'.u,r:;:e ~;l :..:~\~ ~h\, ptt \t.'.U hlU';'l\!edut:! 'I.;ifati!lu. 

'1,(, ~~ It,tH ~tj\jt.b .. " l'h 
·l 1"11:~9,t~' ~ftC~~I~("~ ~~,,~t n~t:/ 'lIJI,'Ul IX!;'! annnnl, 
t'm~ d~~'\f' ,w.nmptI11ra,. 14~ ,uJm'\{' ,In ,",hom pn dav helhupter 

nj·:.~n.r1 \.C\n.~~e. ,In <e~(:n."\ twuM H'(luin: -; hdilOPWf'i. '" pilots. 
,~.,i m mnn\~ hud;('t _~~ !h\nl snMliI~\ tll SH:!.(II):I1. dependim; on 
ae~'~H~im~jn t\.!W It 4 H~ummm' 24 h\~m IMtwl \ H\t>ll.llJ;t' \\;1, t\t'''ired. 
" tu~3D~4tanil:('" ;;':U ·punut .... uut .in ,mnU,lJ bud:::;et ot SH·1JltlU to 
'U ~.!.¥ 'IHU }\ u'<lmwd! a 

-"'J t_ 



Helicopter type 
Alouette II 
Alouet+", III 
Bell 47G-3B-2 
Bell 47G-4A 
Bell 47G-5 
Bell 206A Jet Ranger 
Enstrom F-28A 
Fairchild Hiller FH-1100 
Hughes 300 
Hughes 500 

Table B-1 

COMPARATIVE COSTS OF HELICOPTER PATROL 
8, 16, and 24 hours per day 

(Annual basis) 

8 hours per day patrol 
$313,779 
441,919 
197,514 
191.358 
175.942 
281,813 
177,404 
284.l93 
155,969 
243,480 

16 hours per day patrol 
$571,188 

804,708 
356.797 
344.777 
316.845 
511,176 
321,208 
518.666 
280.188 
437.710 

Source: Manufacturers' data and Cornell Aeronautical Laboratory. Inc .• estimates. 

24 hours per day patrol 
$ 862,968 

1.224.628 
532,311 
514.135 
470.787 
770,988 
476,612 
780,860 
414,158 
659.190 

Helicopter type 
Alouette 1/ 
Alouette 1/1 
Bell 47G-3B-2 
Bell 47G-4A 
Bell <;7G-5 
Bell 206A Jet Ranger 
Enfihom F-28A 
Fairchild Hiller FH-1100 
Hughes 300 
Hughes 500 

Table B-2 

COST OF HELICOPTER PATROL 
8 hours per day 
(Annual basis) 

Direct operating costs 
(2920 flying hours) 

$122,669 
182,529 
60.823 
55.538 
48.822 

102,463 
54,604 

113,033 
38.719 
73,730 

Fixed costs 
(3 helicopters) 

$103.110 
171.390 
48.690 
47.820 
39.120 
91.350 
34.800 
83.160 
29.250 
~1.750 

Source: Manuracturecs' data and Cornell Aeronautical Laboratory, Inc. estimates. 

, n' r---=s:-::: ... ""ur.,-.. .,-. -:-•• :-:-. 

Helicopter pIlots 
(8 pilots) 
$53.]0') 

88.SrO 
88.<::!:C 
88 JJC 0 
as.oao 
88.CnO 
88.::;"0 
88.~r;O 

88.:::::;0 
88!J'~D 

Totd 
cost 

$312 :I 
441 .. 9 
19i.514 
19;.:8 
175#£142 
'::81.813 
117.404-
284.193 
155.969 
243.480 



Helicoptt.r type 
Arouette II 
Alouette 1/1 
Bell 47G-3B2 
Bell 47G-4A 
Bel/47G-5 
Bell 206A Jet Ranger 
Enstrom F-28A 
Fairchild Hillet FH-llJO 
Hughes 300 
Hughes 500 

Table B-3 
COST OF HELICOPTER PATROL 

16 hours per day 
(Annual basis) 

Direct operating costs 
(5.840 flying hours) 

$245.338 
265.058 
121,647 
111,077 
97,045 

204,926 
109.208 
226,066 

77,438 
147,460 

Fixed costs 
(5 helicopters) 

$171,8S0 
28S.6S0 

81.150 
79.700 
65.200 

152.250 
58,000 

138,600 
48.750 

136.250 

Source: Manufacturers' data and Cornell Aeronaut!callaboratory, Jnc. est.mates. 

Helicopter pilots 
(14 pilots) 
$154,000 

154.000 
154.CiOO 
154.000 
154.000 
lS4,OOO 
154.000 
154,000 
lS4.000 
154.000 

Total 
costs 

$571.188 
804.708 
356,797 
344.777 
316.845 
511.176 
321.208 
518.666 
280,188 
437.710 

Helicopter type 
Afouette If 
Alouette tU 
Bell 47G.-3B.2 
Bell 47G-4A 
Bell 47G.5 
Bell 206A Jet Ranger 
Enstrom F-28A 
FaIrchild Hllier FH-llOO 
Hughes 300 
HUghes SOO 

Table B-4 

COST OF HELICOPTER PATROL 
24 hours per day 

{Annual basis} 

Djrect operating costs 
(8,760 flying hours) 

$368,008 
547.588 
IS2,471 
166.615 
146.467 
307.388 
163.812 
339,100 
116,158 
221.190 

fixed costs 
(8 helicopters) 

$274.960 
457.040 
129.840 
127.52:D 
104.32D 
243,600 

92,800 
221.760 

78.000 
21S.00D 

Source, Mallufatturecs' dala and Ccrnell AercnaUhcal labori3tcry. Inc eshmates 

He:lcopter pJ!ots 
(20 pilots) 
$~':O-::=D 
2;:'f~::2':D 

::2fl.CC'"' 
220>€1~ : 
.220JJrO 
.2:£o,ano 
'::>':O,(tCO 
.2Z0~~H:O 
220/!E::n 
.22tl.OCO 

Tda! 
cost 

S 8£,,'':.1ES 
2 .. ~-... ~ ~-~:2 
~ .. : ~:1 S1 i 

!.-;?[" /81( 
);]'~923 

47(' (:"-: 

6~9.19;) 



Appendh: C 

~TOL AIRCRAFT PERFOlt)[A::\CE A:s'I> CO~T DAT.\ 

o.,TOI. ain r.~ft m~w n'pn~.,t"m .i rdatu"(·h mt'XIH'INH .~ J; 
'1uh~ti(ute tm hl'll< 0Ilwr.. u~t'd in P.m ('Blun t'nKtH UI)t'J.uimh 
"TO!. aird'llt (.UUlIIt do .in! tlf tht' dun~., d',H heiiiwpt(·ro; (.m <1 .. 
,t.1J..l'·liU ,md i;md Hltl\.dh' ;md hUH'l' but they (an th .. io\\h and 
upt'r,Ut' hum a ';m~n .. trip' d.t: .. filii) h In ~ldditiun.')TOL .lit· 
(I.ttt are nUt( h du.\\per to opehtte th.m h<fli<opt('rs i,H!U:'-third tu 
One·IMH ,Il> mUt h.(>xduding Hew t u"t,l. ,'?erhap\ .1 mixed fkt,t 
ut hdjwpu>rs ;Iud') TOr. ain raft \\Otdd be <J(h anta~nlU'" wh(>rein 
the.' i!wxpen<,ht> \'1'01. wnuld h{' med tur tlH .... t· ml1>~~Hn .. \\h{~H' 
Ulh( ht'duled }andin~ .. ;lre I.trdy llt.'( t''''';1T\. :11h1 the h(>Hl! Ipn'I'> w .. ed 
lur those anh itw .. where it .. uniqut· t .lp;jlJl'ltlh .tn: l'i:''luin·d. 

STOL AirHart CapabiHtiC'i :lnd Limitations 

Perform,ul( e Hllta {or ei~ht STOL tyP(·'i. whil h (I)u\d t Ollt'l'h· 

ably he thcd for J,IW enfot( clllent rdated mis,>ion .... Ilt- pn.''iemed 
in tithIt's (;,1 and G-~, .\ .. in the <a'iC of tEl(' hdiwpt(·r data 
presented in t hapter .1. ,111 of the STOL performam e data pertaim 
to lligbt opc'r;ltious at the gr()~s weight Ihted. It mUSt b(: noted that 
for sml\e of these airnait {e.g., Fainhild HiIlN Porter} rhe ~'T("'l> 
weight listed h not the maximum permi-;sible grms ,\·eight. q.(>,\\"­
eyer. operation at higher ;;:~"()SS weights is permissible only under 
the «Jndition that the excess load be disposed of (through fuel 
burnolf. fuel dumping, or dropping cargo) prior (0 landing. Thus. 
operation at the higher weights. is not rele\'ant to law enforcement 
missiom, particularly where the aircraft may be called upon to 
land without prior notice. 

77 

Table C-l 
STOl AIRCRAFT PERFORMANCE 

Fairchild·HiIler HEllio Courier Helin Super Courier 
Perter H-250 H-29S 

Number of seats 6-10 6 6 
Engmetype Tvrbme Retljlro.:ati!'lg Re-:~pra:at1"2 
Engme manufacwret and horstiptrwer Garret. 515 SHP ly:ccmmg, 250 c;11P lyto:mr.g, 2.95 tt'p 

p &. W. 550SHP 
Gross weight (Il>s) 4,850 3.400 3AOO 
Empty weIght {Ibs} 2,470 1.9EO 2,080 
Useful toad (11)$) 2.380 1.440 1.32{; 
Maxr""um speed (m.p.h.) 174 160 RA. 
elUlse speed (m.p.h.) 136 152 (75% pnwer) 165 t7:'"'·o pcwen 

133 (60% power) 150 ~6C-~ power} 
MiOlnum speed (m.p.h.) 67 (slow fight) 31 30 

52 (stall) (fully maneuverable) ~fulty I'tliit",eullerable) 
Range (miles) 5S0 66Q..,-stanoa:d bnks 65{)-St'lttdarJ:l tiir.ks 

1.380--ooptit'o,lot L"'nk$ 1.38Q-cpMnal tanks 
Rate of climh (fpm} 1,600 830 1.150 
Service ceiling (ft) 29,000 15,200 '20,500 
7ake·oft distance. 50' obstable (ft) 560 750 tHO 
landing distance, 50' obstacle (ft) 550 52G 520 

Source: Rotor & Wing, JUne 1969. Fail-'li/d Hiller Corp., the Helio All'Cr;l', Corp .• a(/lf Jane'S AIIllle Wcdd's Aircraft, ]9fJ9-10 

He!!;) Stal11lm 
H.5$OA 

b" ti 
T~t i>~f! 

P'att (,Ii __ 4"Pj" ESE;) s~.,; 

~\l!.OO 
2e~~ 
4') ~_: 
...... +.11 v 

2:?f.> 
21:: f;;>"3.<) 

16':i ~'f:" :rH . ., 
..,~ •. 

(fu;~y r-r.aneu·'erah!e,! 
~r,--st:Ui::lard tanks 

1 "Z.QC-.... {)p.t1.:;l1a~ ta~ks 
1,8-1:) 

28,000 
695 
5C4 



Table C-2 
STOl AIRCRAFT PERFORMANCE 

Robertson Robertsol'l Robertson DeHavdJand t 
STOt lao STOll85 STOL331 DHC-2 Turbo BeaYeJ!' 

Number (:f seats 4 4·6 4·~ ~lC 
Engmetype Rez;lprc~atmg ·Re.l:etrcta~;rt'lZ {~1/ 'Re-c;~rccat~:Tg Tl!>rtr:e 
Eng!!:e manufactl!rer and hcrsep:-cwer Cent~r.:enta1. Ccnb,tenta! Cc~t'r;enta., Fr;)U & !Ntdt(;y. £:18 shp 

230l'lp SOOhp 210 hp t2j It,( f:79 hp 
Gross we,;eht (Ibsj 2.800 3.300 4.31'10 5,3]0 
Empty weight (Its) 1,536 U:8D 2.635 2,160 
Useful load (lbs) 1.264 1.720 1.E6S 2,610 
Maximum spe,ed {m.p,i> ? 173 un 2{;7 17~ 
CrUise speed (m.p.h,) 165 172 19~ 157 
Stall speed (m.p.h,) 34 38 39 60 
Range (miles) 1.248 (max) 1.WO (max) 1.400 (max) 200 
Rate of climb (fpm) 1.122 1.092 1.312 1,185 
Service ceiling (ft) 19,900 11,800. 21.000 20.500 
Take-off distance. 50' obstable (ft) 635 648 678 920 
~nding distaO(;e, SO' obstacle (ft) 558 612 697 870 

Sour('e: Rotor & Wmg, June 1969 & Jane's All the World's Aircraft 19(;9. 70, 
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Table C-3 
COMP~nv£ COST DATA fOR STOl AiRCRAfT 

tlS~ c:~,-z~" ty£.o: \) 1,;ta~~ 
k~:"a \ C. :;:<:;'! ;at flO t·:_~s ;:<: r , 

o =",:t c:::"'r.!~ ~::. - ,-t 
i,~ej .:;:s~ 

uc~,)1 c;:s! 
:"r-7'~:l~ c.:'S~ o~ n .::: ·-::~~s r;~. ,e-:r 

n~-e'::! a;;e'2t ... '~ f~::5~ 
h~e~ :.:::st 
l'dilJ c::st 

fl~,€;j I;;:S~ 

Tete) c>::'5: 

D te:..;! Cil'i?~Jt -~, c,:s~ 
f'txej \::5t 
!ct:l~ 'C,cst 

f.attd'.;:d 
Heer 
Pod,,"r 

$:;::> _ .;."r _~; 

:f ... : ::) 
-. !,:.:, .. . 

:E ~~~-:,.~\ 

;.:;;.8::: 
:::; ::~.:; 
41' ::r,:) 

;:-68":' 
=38;; 
C-:-:" 

~687; 

::' p~ .... 
• ..", '!Ii: """ 

"'!t./ . .tL !l 

~TOI. LhtPrite,> and Oper.lting CO~(,> 

He:io 
He::';t> Super 

C01!ner ~meT 
H~'250 H-29S 
S:!3""~:::> S~~ ."'''' ~.,....;..) 

~ ~::,~ b'::a , :33 8 ,.--; 
to. ,_, 

:? ",,37 ;n~'::!l 

9:;:,,::- 1";~ €,~:; .~ ,. 233 8<::3 
:&".~?":"';;( '- -,- :9833 

9c~ ""'~ t:S +~ ... 
!i"' ..... ft, ......... """ :36Z' 
~. 

8~ :~ ::~) ~ -
<:H.3 t:. €S 
"! ::3 8Z:l 

]'69:2 :9;;S 

He::~ 
Sta::.;on 
H,,!550A 

S~:;3 S'::; 

::: :';'!;;"''t 
"""'''''' -. f-" .... ~ , ... ,:.:'W 

!E-e3,;! 

-P ,- +~-.. ~ ~~~ 
~~ ~~S ... ~ 
~~ 
4. ':'!~t 

,.~ ... .,., .. ..; "'~ 
.23 ;:6 
6i\4S 

,,,,"' "&ry 
lir.. .... .:.-. 

-~ "";; .... __ 0 

:Ill::, .... ~ -;E) 

T,tblt:, ct ."unun.ull{', plm UH.'llwnt .mel ,>pc:r.ltin;;; t u,h lor the 
icun "inglc t'rt!!mC' "T 01. ,lilt 1'.11£ t\ pt· ... Ihtt:d in t.tbit.' C~ 1. Iht.l 
'H"t(' lIot .1'.li:,lbk luI' the uthel 14)\11' i)TOI .. ~ li,,[t'd in T.lhlt" (..:!. 
D.lt;1 iu thl' 1.1hk ale b,l'led ttptlU ( ... "ts provided hv tht.' m.lIluiJt· 
WH'Y"'. ,\(\jlhtUlt'llh ha\c ht'eu nude 011 the oper.nilll:; to"h to m.lkl' 
~hem t omp.lf.lhlt' with e.ll h other. Dl't.lilt'tl (o ... t bn.';{kuo\\ U'i lor 
lhew lOIU tinTah are .,IHm n in T,lhle" (>1 ,lilt! C-~l. 

STOL .lin r:llt insur.ull t.' premi.um'> "ere obtained from nm 
sOlin ('''' For the Helin Conrit'l' and Supt'r Courier. fat ton quotes 
\\('1(' lIsed. In order to make the two turboprop STO 1. ain-raft 
tFainhild Hiller Pont'r and Helio Stallion) lOSts romparable with 
ea( h other. estimates we1'e obtained from an insurance underwriter. 
Hull rales are based on j pen ent of the initial cost. Public liability 
and property damage premiullls are assessed at SIOO per seat to 
prodde single limit coverage of SI million and a limit of SlOO.O()O 
per seat. For (osting purposes, bOlh aircraft "'ere assumed to ha\'e 
eight seat interior configurations. 

80 



Fig. e-"l FAIRCHll()'HlllER porter 

In (hapter :;, annual helicopter depreciation (OSt'> were WUl­

put{'d on the basis of a :W percent re-;idual ,-alue at the end of ~ 
years. This depreciation rate is st;.l11dard among hdkopter mantl­
ri-;(turers. The STOL aircraft depreciation costs were derived on 
the basi" of SO percent at the end of: 5 years. Thi'l rate i5 com­
parable to lhose provided by Helio and Fairchild Hiller. Heli­
copter depreciation rates are higher than those of fixed-wing 
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Fig. C-2 HEllO Super Courier H-295 



Fig. C-3 HEllO Stallion H-550 
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Table C-4 
tAtRCHltoHlruB"POmER COS! .OATA 

~;;t('-: --!'t::.",,~ {It if!~1S!p~ ~:o r-("'I,;t·~" ~C'~ .:,.;:;; 

[ .... ~,,.:r2!'"'::·!~~~,;.,J ~t !;' ~~~,::~ .... ~ f::~ N ~~ sr"·!) 
C<t:t t(J."i ',:1 e M~~t. 

H;:l~'i!i'f 

VC!~'l ~~"':~1 ~-J'd .,::~!~ 

U "'l~~ C';~'rZlt=--~ C:$~~ .. c!:--3~S ~~; r-::...~ 
ic:eJ 

1f.~j -t~~.a7'::e (IJ ~:!::=:!. ':'" € "~~:1 ~~:> :: .1':"", 2L .. ' 

;~j !eSfr.~s/} 

A.rl'ra'7:,~ 

E~;:;::-;e 

tet:!1 c!-t~-::t C;A2r;J! -g Z:::S!'Sl(;'!lf '<::.~. 

1fcttl' ,~::;:,e:at~~g c~s~ ~e1 ~~u:r 
O<md ct:~:rat;~g c:;st c::< 3fS ;,:er 't::.;.,~ 
f,xej c:csts" d:~:3rS ~er f:::;:.;~ 

Tcta' C!I$t, ao::ars J;i?f t;::.lr 

£€ 
~ ~:::j 

~.: :::~ 
.~ 

... ..:1 

:;:~::J 

9~) 

Z€-S5 

600 Jiours 
per~r 

S~68S 
:$387 
~!:l12 

1.OOOhCurs 
pe.ryear 
5:2685 

2.J} 32 

;lin r.lh 'jim e helilopter .. haH' mau\ ('xpt:n .... in· H1lHP0U<'nt" of 
limited f.lliguc lift' whkh InU\t he replau.'d ~)r IlH'rhauled afU'f ;t 

"pedoed numb<"f of llving huur .. ue.~ .. rotor b:ade .... Tutor hub. tail 
lowr bhtdt'.,. t ltnt h and gear Imxe,>,. 

:\ot(' that hangar nms are inducted in thl.' ~TOl. fixed w'>t'i. but 
not in the helicopter Ulsts in {hapter :i. Thh is dOll(' on the 
~lsstllnption that law enforcement ageIH Y heli( opten may be 
hangared in many existing hea,,), eqnipmel1t gar'lgl's. STOr. air­
(Taft. if stOred indoors. will ha\'e to be based at airports or haYf.! a 
special hangar built for an off-airport location. 

As \dth the helicopter data, the operating cost data hI' the STOL 
aircraft was proyided by the manufacturers and may tend to be 
optimistic, 
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Sa!'c pm;e-
f.xed arm(l31 c • 

Annua[ I!";s~' :tllm 
Hull <lnd liability msuram:e 
Hangar 

TaMe C-5 
HEUO AIRCRAfT COST DATA 

--:. 

Hc:-;o Couner 
H~250 

$'E8,4:crQ 

.27':;-) 
1;/)78 
1.140 

DeprecIation (5 years at 50 percerr.t reS(rlIJ3~ va',ue)) 3&;0 

Total annual fA:ed costs 
:' '" Direct op~ratmg costs, dollars per hour: 
'" Gas 

Od 
Aircraft and engine mamtenance 
Reserve for factory remanufactured engine 

Tot .. ; direct operating costs. dollars per hour 

Total operating cost. dol/ars per hour: 
Direct operating Cqsts, dollars per hour 
FIxed costs, dollo!!; per hour 

Total costs, dollars per hour 

1,333 

5.17 
,40 

200 
'2.02 
9.59 

600 hours 1,000 hours 
per year p""ry~a. 

$ 9.59 $ 9.59 
12.22 7.33 

-'2i.in 16:92 ---- ~.".. 

HellO Super Couner Hello StArmon 
H-295 H-550A 
$44,.~i!t+ SI::3.91::0 

27t) .:1'.r')11 '.-
Z ::48 -1,745 
1,14"21 t,~20 

4.440 13.890 

8203 23.555 

517 1162 
.37 ,60 

2.00 4,00 
~414 6.00 

11.68 ",2,22 

600 hours 1,000 hours 600 hours 1,000 hours 
per year per year per year per year 
$11.68 $11.68 $22.22 $22.22 

13.67 8.20 39.26 23..E:6 

'25~35 19.88 61.48 45.78 

11.aoo hours T,B,O. 
::! 1,400 hours T.B.O. 
"2,100 hours T.B.O • 
... Hull insurance at 5 percent; public liability and property damage at $100 per se,.t for 8 seats, providing $1 million single Jimit with $100,000 per seat 

limit on coverage. 
Source: Helio Aircraft Corp. ilnd Cornell Aeronautica) laboratory, Inc., estimates, 
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