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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
these 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 grew 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.

With 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 enforcement operation: surveil-
lance, rapid response time, 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 a realistic
evaluation.

In order to identify those factors which should be included in
the test and evaluation program, 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 CCJOM and CAL
personnel to several of the major police users of helicopters and
fixed wing aircraft. These major police forces inclided those of
the cities of Memphis, Kansas City, Los Angeles, New York, Fort
Worth, Indianapolis, and the States of Illinois and New York.

During this survey activity, it was discovered that considerable
data had been accumulated which would be useful 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 50 that the information could be disseminated.
The information collected as of March 1970 is summarized in this
report.

Much of the data is presented in the form in which it was
compiled by the various law enforcement agencies. This has been
necessary because of the difficulties in reconcﬂmg data between
organizations which vary so greatly with respect to organizational
structure, activity emphasis, and demographic characteristics of the
jurisdictional area. Therefore, this survey is not so much oriented
towards compqrisons between helicopter user agencies as it is
towards presentmg the entire scope of helicopter uuhzauon in law
enforcement activities.

Irvineg SrLoTT,

Acting Director,

National Institute of Law Enforcement
and Criminal Justice
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Summary

This report describes how helicopters are currently being used
in the United States in support of law enforcement activities.
Many law enforcement agencies which use helicopters were sur-
veyed to ascertain the types of activities for which the helicopters
are used. While the main emphasis continues to be on traffic
surveillance, speed law enforcement, traffic control, and search
and rescue activities, other types of activities are becoming increas-
ingly evident. These growing activity areas include air evacuation
(le., air ambulance), air and water pollution control, emer-
§ency 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 survey were the types and numbers of heli-
copters employed, their annual utilization rates, and the types of
special law enforcementrelated equipment installed. The aerial
vehicles most widely used for law enforcement activities are the
three place reciprocating-engined helicopters typified by the Bell
47G series, the Hughes 300C and the Enstrom F-28A. Turbine
helicopters (Fairchild Hiller FH-1000 and Bell 206A Jet Ranger)
are becoming popular in law enforcement activities, but their high
initial costs (598,000 and $105,000, basic price respectively) put
them out of reach for many agencies. .iverage annual utilization
of helicopters ranges from 600 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 communication and navi-
gation radios. High intensity lights are being used not only for
night patrols to prevent crime in industrial, commercial and resi-
dential areas, but also for riot control, search and rescue, and il-
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lumination in criminal apprehensions and at accident 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
significant 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 wvs. emergency missions, availability, sortie length, patrol
altitudes, night operations and weather minima.

Law 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 Toj] Highway Authority report sig-
nificant numbers of criminal apprehensions attributed to their
air operations. However, it is not known to what extent hel icopter
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 Yerk 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 Angeies Police Department
“ASTRO” program, average time for airborne craft to reach the

Scene was found to be 1.5 minutes, During the “Sky Knight” pro-

gram response was usually within 2 minutes, It was not clear,
however, how many incidents were not responded to at all by ‘the
helicopters because 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 and
excluding crew costs, begin at $28.01 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 fezl 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 11-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 ENFORCEMENT AND RELATED MISSIONS
PERFORMED BY HELICOPTERS
In table 1-1, the law enforcement missions performed by heli-

copters for selected law enforcement or related agencies arve Hseed. Tabl

It shouid be poted that the list of missions for any particutar ity able 1-1

may be incomplete. because ot limited data obtained trom the LAW ENFORCEMENT AND RELATED MISSIONS PERFORMED BY

HELICOPTERS FOR SELECTED AGENCIES

survey and the existing literature.® Variation in the types of mis
sions performed by difterent agencies are the result of many fac-
tors. These include population density, physical limitations i,
high rise buildings as in New York Citvs. the existence o layae
hodies of water iwater area patrol, water pollution control:, the

11T 7
,f’/ff//.
T

proximity ot national boundaries +border patrol, naicotics detec
tion) . existence of considerable organized crime {fcovert sunveillance TN
missionst and the primary purpose of the agency ea.. fue depatt- A
;s

ments’ missions hmve only limited commonality with those ol
agencies which are primarily law enforcenent oviented: . What 15

perhaps more significant than comparbons of missions performed ‘
by different agencies i the total Hst ol missions. Suc B Hist iy e N2 /8 ]
i *;5 ff » = .«f

ful not only in developing a test plan far helicopter STOL e alua-
tions, but also serves to inform wser agencies of other potential

uses of their aircraft.
[ Coaano post __— T T T T

CHIMINAL ApPREMENSTON.
. Missi . vs. Hours Flow : HIGH SPEED CHASE e i ; .
1.1 Mission Type vs. Hours Flown TR T R T TR — s | ‘
S ey i . - e v eciamy P S “"PATROL - SEASONAL AREAS IN OFF SEASONS P e T -t N S Bt ey b
L:tzumumg ‘(la’m 1egardmg hours flown vs. mission type gives FROVIDING IRTEACEPT DIRECTIONJCONIROL 10 SURFACE +
considerable insight into how law enforcement helicopters are NEHICLES 0% 001 PERSONAL

) * . ) T TN ST . RESPONSE TOVALARMS
employed. Although there is a great deal of similarity in the mis- ~RoAD BLOCK = Serup : ;
sion ormed by helicopters of different agencies, and the per- : SEARCH - £OGITIVES e
sions performed by p different agencies, i p o e .

centage of flying hours devoted to law enforcement related activities TR
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Table 1-2

CITY OF FORT WORTH HELICOPTER UTILIZATION
{August 21, 1968-October 31, 1969)
(62-week period)

HOURS FLIGHTS
Department ‘fotal Hours per
haurs week percent No., = Percent

Police ? 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 15 21 1.3
Service flights 247.2 4.0 16.8 631 40.3
Sub-total 1,388.3 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.

1As of April 1970, 50 percent of the police activities was devoted to night patrol. 25
percent to tratiic and 25 percent to general surveillance.

Table 1-3

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

Total Hours per

Mission hours week Percent
Traffic watch 153.0 15.3 49.2
Fire department training 70.8 7.1 22.8
Search and rescue 32.2 3.2 10.4
Patrol and car search 28.7 3.0 9.5
Other 25.3 2.5 8.1

e —— e

311.0 31.1 100.0

Source: Reference 32.

are often similar, there is considerable variation hetween
agencies as to which missions are emphasized. To some extent, this
emphasis is structured by the type of organization. Helicopters
which are shared among several other agencies or departments
within a state or municipality may have slightly less direct police
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Table 14
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.
Table 1-5
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY AIRCRAFT UTILIZATION

department involvement in the overall activities, Multiuser agen- (May 1, 1968-April 30, 1969)
cies include the city of Fort Worth, the city and county of Hono- (52-week period)
lulu, the Indianapolis Airport Authority and the Illinois State Toll
Highway Authority. Utilization by type of mission (depending on Department Hours
data source) is depicted in tables 1-2 through 1-5. Direct police Department Bell Jet Ranger Cessna 182 Cessna 337 Cessna 182 total per week ¥
department participation accounts for from G0 percent to 80 per- AVIATION 66.3 hrs 16% 13.0 hrs 3% 82.3 hrs 26% 6.6 hrs 1% 168.2 hrs 9% 3.2 g
cent of the total hours fAlown. Tables 1-6 and 1-7 show the fleet COMMUNICATIONS 143.0 hrs 36% 37.3 hrs 8% 71.5 hrs 23%, 17.6 lf:rs 2% Z;g-g f;]rs 1";{; f? -

TR . o eloe Pali ENGINEERING 58.1 hrs 15% .8 hrs 1% 00.0 hrs . ... 00.0 hrs .. .. .9 hrs A . &
utilization for two single agency users, the Los Angeles Police EXECUTIVE 47.2 hrs 12% 340 hrs 7% 1144 hrs 36% 22 hrs 1%  197.8 hrs 109 38 @
Department and the Kansas City (Mo.) Police Department. Note POLICE * 73.4 hrs 18% 3326 hrs 71% 383 hrs 12%  717.7 hrs 95%  1,162.0 hrs 60% 22.3
that the percentage of time devoted to law enforcement activities OTHER DEPTS 12.9 hrs 3% 46.0 hrs 109%, 10.5 hrs 3% 9.7 hrs 1% 79.1 hrs 4% 15 gd
is aboyt 88 percent in both of t}wse cases. _ 400.9 463.7 ‘ 317.0 753.8 1,935.4 37.2 B

While law enforcement agencies which either own or lease heli-

copters (i.e., which are in a sense sole 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 Worth 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 user
agencies and the police and sheriff are theoretically not involved.

1 The tabulated hours for the Police Department primarily consist of air speed-checks. In addition t
high density traffic conditions, such as holiday traffic, and major accident traffic bu

prisaners, stolen vehicles, and aerial criminal stake-outs of areas encompassing the Toll Road.

Source: Hlinois State Toll Highway Authority, Aircraft Mission. Report Summary, May 1, 1968 through April 30, 1969,

he Police hours include aerial observation of special
ild-ups, Police hours also include aerial search for lost children, escaped
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Table 1~-6

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

Hours
Total hours per week Percent

Patrol 2,713.9 104.8 70.0
Traffic 384.6 14.3 10.0
Investigation 208.1 8.0 5.8
Training 333.6 12.8 8.6
Unusual occurrence 119.8 4.6 3.2
Other (mech) 52.4 2.0 1.7
Survey 10.3 4 2
Transportation 17.2 7 4
Executive transportation 4.7 2 7

Total 3,842.1 147.8 100.0

Source: Reference 30.

Table 1-7

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 661.3 50.9 74.3
Called for services 103.4 8.0 11.6
Training 25.6 2.0 2.9
Special assignment 19.7 1.5 2.2
Other 79.6 6.1 3.9

Total 889.6 63.4 100.0

Sources: References 22 and 23.

As was mentioned before, there is considerable variation with
respect to those missions which are emphasized. For example, in
Honolulu traffic watch activities account for almost 50 percent of
the total flying time, whereas the Los Angcles Police Department
(table 1-6) spends approximately 10 percent of its total flying
time for similar duty. However, it turns out that both LAPD and

7
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Table 1-8

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

Public safety activity:

Accident reporting

Aircraft accident investigation/assistance
Ambulance run—actual

Ambulance run—false (unable to locate or erroneous)
Ambulance run—ifirst aid only

Ambulance run—not needed (minor or no injuries)
Animal check

Drowning search

Flood patrol

Ice patrol

Missing person search

Railroad assistance

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 survey/check

Other government activity:

Park survey

Photo

Planning survey
Road/street survey
Smoke pollution survey
Snow survey

Trash control

23

49
5

145

NN W

17

N

261 (39.2%)

83
17
33
31
21
48

2

235 (35.3%)

6
35
12

53 (8.0%)

14
24

38 (5.7%)

N
[$; T o]

16

w N =

56 (8.4%)




Table 1-8 (continued

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

Training activity:
Ambuiance demonstration and training 6
Flight training 4
Police/sheriff training 6
16 (2.4%)

Miscellaneous 7 (1.0%)

Total 666

Source: Reference 19.

Honolulu average roughly 15 hours per week for traflic patrol;
but since Honolulu has fewer helicopters (one compared with
seven), its traffic watch represents a much greater portion of the
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 vs. mission type.
Data is presented for five agencies: City of Fort Worth, table 1-2;
Indianapolis Airport Authority, table 1-8; Memphis Police De-
partment, table 1-9; New York City Police Department, table 1—~
10; and the Home Office Police, London, England, table 1-11.7
The Home Office Police operation is rather unique. It is an ex-
perimental program using military helicopters (four Sioux heli-
copters, military versions of the Bell Model 47G) operated by
military pilots and using pol.ce 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 Sikorsky H-19C helicopters op-
erated by National Guard pilots. Other crewmen typically include
a police officer and a physician (11).

s These tables are presented individually. rather than in summary form because
they do not all contain similar information. Tt is recommended that 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 8
Calls for police 17
Search and rescue 6
31 (8.0%)
Law enforcement and crime-related activity:
Robbery 60
Burglary i9
Shootings fake}
Criminal assault 5
ADT (American District Telegraph) alarm system 29
Money snatch 14
Prowlers 61
Calis for assistance by police - 16
Stolen cars i8
Larceny ‘ 14
Disturbance 21
Hit and run 5
Check rooftops for officers 11
Suicides 2
Agsist sheriff's officers 1
Suspicious persons 4
329 (85.0%)
Fires 14 (3.6%)
Other:
Photography 5
Public retations 4 (2.3%)
__2
Total 383

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 142
Persons on rafts, in water, etc. 110
Searches for missing persons, planes, boats, etc. 273
|nvestigating low flying complaints 42
Fire patrols, rooftop surveys, escorts, salutes 1,004

1,571 (29.6%)

Law enforcement and crime-related activity:
Stolen cars recovered 45 (0.8%7
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Table 1-10 (continued)

)73
14

NEW YORK CITY POLICE DEPARTMENT ACTIVITY SUMMARY

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

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

Total

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

Table 1-11

507
1,169
2,028

3,704 (69.6%)
5,319

HOME OFFIfE POLICE (LONDON, ENGLAND) ACTIVITY SUMMARY

(March~August 1967)
(26-week period)

Public safety activity:
Missing persons
Incidents at sea
Air/sea rescue

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

Traffic-refated 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
83
33
33

466 (56.0%)

38
116

154 (18.5%)

16
21
19

8
22

86 (10.3%)
832

11
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Chapter 2

HELICOPTER OPERATION FACTORS

The preceding section tabulated the spectrum of law enforce-
ment related missions for which helicopters are emploved as found
in the survey. Chapter 2 examines the extent to which helicopters
are employed in these missions. Factors examined include fleet
composition, annual utilization, the demand for helicopter services,
availability, sortie lengths, patrol altitudes, night operations, and
weather minima.

2.1 TFleet Composition

Table 2-1 depicts the aircraft fleet composition for selected
agencies. As shown in the table, the majority of the equipment
consists of two- and three-place piston-engined helicopters. Many
agencies ave equipping or re-equipping with the tarbine powered
helicopters (Bell Jet Ranger and Fairchild-Hiller 1100} because of
their higher performance (high speed and large useful load) and
greater reliability, However, many agencies continue to order
piston-engined helicopters because of their significantly lower
initial acquisition and operating costs. The fixed-wing aircraft
listec are used primarily for highway patrol, for speed checks and
for executive transportation. In the case of the Royal Canadian
Mounted 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 RCMP has essentially a “bush” type
of flying operation.

In table 2-2, the equipment which has been installed in the
airerale of selected agencies is listed. Note that floats are used in
aircraft which do extensive flying over water. Sivens, public address
systems, and high-intensity lights are utilized in several law en-
forcement agency aircraft. Other installed equipment in police

12




Table 2-1
AIRCRAFT FLEET COMPOSITION BY AIRCRAFT TYPE FOR SELECTED LAW ENFORCEMENT AND RELATED AGENCIES

Bell Bell Fairchiid Hughes Other

Agency 47G Jetranger Hiller 1100 200/300 helicopters Fixed wing

California Highway Patrol 3

Chicago Fire Department 1

Chicago Police Department

Costa Mesa Police Department

Dade County Public

Safety Department

Dallas Police Department

Denver Police Department

Fort Worth, City of

Hennepin County Sheriff, Minn.

Honolulu, City and County of

Houston Police Department

Huntington Beach Police Department

Indiana State Police

Indianapolis Airport Authority

lilinois State Police 3 Cessna 182;
1 Cessna 310

Ilinois State Toll Highway Authority 2 Cessna 182;
1 Cessna 337

Kansas City Police Department

Los Angeles City Fire Department

Los Angeles County Fire Department 1 Bell 204B
Los Angeles County Shefiff

i Plus one on order,




FI

Agency
Los Angeles Police Department
Louisiana Highway Patrol
London Home Office Police
Long Beach Police Department
Maryland Marine Police
Maryland State Police
Massachusetts State Police
Memphis Police Department
Michigan State Police
Mississippi Highway Patrol
Missouri State Highway Patrol
Nassau County Police Department,
New York
Nebraska’s Air Ambulance and
Highway Assistance Program
New Jersey State Police
New York City Police Department
New York State Police
State of Ohio, Department of
Highways
Ohio State Highway Patrol
Oakland County Sheriff
Pasadena Police Department
Pennsylvania State Police

Table 2-1 (continued)

Bell Bell Fairchild Hughes Other
47G Jetrunger Riller 1100 200/300 helicopters
6 1
3
4.
3
1 Brantly 305
2
1
1
1
1 3
1
1

2 Nat. Guard H-19

1 3 Enstrom F-28A
1 3 2 Beil 47J
1 3
1 Bell 47J2A
2
1 Enstrom F-28A
2 Enstrom F-28A
2

Fixad wing

1 Cessna 172




Table 2-1 (continued)

Bell Fairchild Hughes Other

Agency Jetranger Hiller 1100 200/360 Helicopters Fixed wing

Peoria ® 1

Pittsburgh Police Department

Pomona, Calif., city of

Puerto Rico Police Department

Royal Canadian Mounted Police 8 Beavers, 1 PT6 Turbo Bea-
ver, 7 Cthers, 1 Beech-
craft 18, 1 Grumman
Goose, 1 Kingair A90 and
1 DHC 6 Twin Otter.

San Francisco Police Department

Santa Mon. a, city of

Seattle Police Department

Suffolk County Police Department 1 Alouette 1l

Tampa Police Department

Tennessee Highway Patrol

Texas Department uf Public Safety

Wichita Police Department

* Privately owned, but used cccasionally by law enforcement agencies.




Department

Denver Police Department
Fort Worth (city of)
Honoluly, city and county of

Chicago Fire Department
Chicago Police Department
Hennepin County Sheriff, Minn.
Indianapolis {Airport Authority)
Hinois State Toll Highway
Kansas City Police Department

Los Angeles City Fire Department

Los Angeles County Fire Department

Los Angeles County Shenff

Los Angeles Police Department

Memphis Police Department

Nassau County Police Department,
New York

* Data not available,

Floats

Siren

Table 2-2
EQUIPMENT INSTALLED IN AIRCRAFT OF SELECTED LAW ENFORCEMENT AND RELATED AGENCIES

P.A.
system

High
intensity
light

Type
radio(s)
*)
)
3

*)
S ch police
4 ch police
6 ch potlice

*)

1 VHF A/C and
5 ch police
)

1
4 ch palice radio
MK 12-380 A/C
and 2-4 ch

police
VHF A/C and
po! e radio
VHF A/C

Other
equipment
TV camera, film camera.
Water tank, life raft,
cargo net, rope.
Life raft.

Riot pun, first-aid kit.

Water tank.

Radar, vfe jackets, life raft.




Department

Nebraska’s Air Ambulance and
Highway Assistance Program

New York City Police Department

New Jersey State Police
New York State Police
Peoria **

Pennsylvania State Police
Pomona California, city of

RCMP Royal Canadian Mounted
Police

* Data not available.

Floats Siren

X

installed on
Beaver and
Otter only

Table 2-2 (continued)

High
P.A. intensity
system light

Landing
lights

X

X

** Privately owned, but used occasionally by law enforcement agencies.

Type
radio(s)
*)

VHF A/C and
1-1 ch police

360 ch VHF A/C
and 4 ch>Mice
) g
1-ch FM police
360-ch VHF
A/C
MK 12 A/C and
2 ch police
KY 95 A/C and
4 ch.police
%

Litters

4 per
A/C

Other
equipment

Body splint mattress,
traffic flares, canes,
and flags.

TV cameras, winch, special
tools, armor plate, M-15
semiautomatic rifle.

16mm movie camera, first-
aid equipment.

TV camera, water tank,




Table 2-3

ANNUAL HELICOPTER UTILIZATION FOR SELECTED AGENCIES

Annual Annual
hours/A/C hours /fleat
Dade County Public Safety
Department, Fla. 600 600
City of Fort Worth 1,240 1,240
Hennepin County Sheriff, Minn. 248 hrs/3 mo 248 hrs/3 mo
City and county of Honolulu 1,200 1,200
Indianapolis Airport Authority 960 960
filinois State Toil Highway Jet Ranger 401 1,936
Authority 182 464
337 317
182 754
Kansas City (Mo.} Police
Department 1,154 13,462
Los Angeles County Sheriff 940-1,030 13,200-14,400
Los Angeles Police Department 549/1st 6 mo. 1969  3842/1st 6 mo. 1969
Memphis Police Department 1,200 1,200
Nassau County Police
Department 1,000 1,000
Nebraska's air ambulance and
highway assistance program 192 384
New York City Police
Department 600 3,600
Pennsylvania State Police 1,050 2,100
City of Pommona, Calif, 1,200 1,200
Home Office Police, London, N.A. 991/6 mo.

England

1 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 camer
and Pomona; the radar used by Nassau County
and to locate boats in emergencies;

the New York City Police Department.

2.2 Annual Utilization

as used by Denver, New York City
to monitor shipping
and the armor plate used by

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 fies
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Table 2-4

PEAK PATROL® TIMES FOR SELECTED
LAW ENFORCEMENT RELATED AGENCIES

Agency Peak patro) 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.-10:00 a.m., 4:00 p-m.—6:00 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 Connty Police Department, 6:00 a.m.-9:00 p.m.
New Ycri

Nebraska - . + ~.habulance and Weekends

Hig' -, ~nisistance Program
New Yoc.. Ty Police Department 6:30 a.m.-9:00 p.m.
Home Office Police, London, England .8:00 a.m.~10:00 a.m., 5:00 p.m.~7:00 p.m.

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

approximately 720 hours per year. In examining the data in table
9-%, however, one must remember that high aircraft weilization
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.

2.9  Peak Patrol Periods

Table 9-4 shows the peak patrol periods for several law en-
forcement agencies employing helicopters for law enforcement
related activities. It will be noted that some law enforcement agen-
cies emphasize using their helicopters for patrol work during
periods of peak trafic congestion. These include the city and
county of Honolulu, and the Indianapolis Airport Authority.
Other agencies, such as the Los Angeles County Sheriff and the
Kansas City (Mo.) Police Department, concentrate on providing
patrols during peak daily periods of certain types of criminal
activity (e.g., burglary, robbery, rape, and vandalism) . In fact, the
Kansas City Police Department uses a computer Lo predict times
and locations of probable criminal activity and assigns helicopter
patrols on that basis.

9.4 Home Office Police Experiment

Figure 2-1 depicts the hourly distribution of requests for emer-
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Figure 2-1 ~ Hourly Distribution of Calls in the Emergency Mede
Home Office Police March ~ August 1967

Source: Reference 35.

gency assistance for March through August for the Home Office
Police, T.ondon. 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 vs. crime) will create different time patterns
of usage.
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Table 2-5

HELICOPTER UNAVAILABILITY SUMMARY
HOME OFFIiCE POLICE
(March-August 1967)

More helicopters required:
Helicopters fully committed 160
Helicopters under maintenance B0
210 (14.1%)

Poor flight conditions:

Bad weather at base 23
Bad weather at scene of incident 1
Could not respond due to darkness 8
32 (8.2%)
Equipment limitations:
Helicopter not large enough 6
Response time too great 35

41 (10.6%)
Other reasons.

Requires flying in restricted area 15
Call cancelled before take-off 44
Air/sea helicopter used 15
Miscellaneous 31

305 (27.1%)

Source: Refercince 35.

9.5 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 444 of
the 832 requests for its service (549, . Table 2-5 lists the reasons
why the helicopter did not answer cafls for assistance.

The Home Office Police experiment was conducted over 178
days using four 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 28.3
percent; i.e., 28.3 percent of the time the helicopter was disabled
(35) .

The Kansas City Police Deparument cites maintenance and
weather as two prime factors associated with helicopter unavail-
ability for scheduled patrols. During the period July-December
1969, a total of 510 hours, or 20.3 percent of the 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 describe the average time
used by the helicopter in the performance of various missions. One
way these time histories may be described is in terms of the average
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 refuel 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. For 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
around) for any one incident was 2 hours, 22 minutes.

The maximum continuous time aloft is constrained by two
factors—helicopter endurance and pilot fatigue. As is shown in
chapter 5, the 3-seat piston-engined helicopters have maximum en-
durances ranging from 3.0 to 8.7 hours. Of these times, at least 30
minutes must be treated as reserve fuel, Pilot fatigue is also a
critically limiting factor, even more than in airplanes, because of
the higher pilot workload, and higher noise and vibration levels.
As an example, the Pennsylvania State Police limits the maximum
continuous flight time to 3 hours (26).

2.7 Patrol Altitudes Employed

Patrol altitudes are chosen on the basis of several factors which
include FAA vegulations 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),
availability of landing areas, weather conditions, helicopter noise
level, and whether the patrol is conducted in daylight or at night.
Table 2-6 lists representative patrol altitudes emplayed by several
law enforcement agencies.

The problems associated with low altitude patrol experienced
by the Los Angeles County Sheriff (Project Sky Knight) are
worthy of note. When Project Sky Knight was initiated in Lake-
wood, California in 1966, the helicopter patrolled at 750 feet.
However, the high noise level so annoyed sleeping residents that
City Hall was bombarded with complaints. In response to the noise
complaints, the helicopter was then operated at 1,500 feet. How-
ever, it was found that this altitude was considerably less effective
for surveillance. The manufacturer of the helicopter then under-
took a modification program to quiet the helicopter. The primary
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Table 2-6

AVERAGE PATROL ALTITUDES EMPLOYED BY SELECTED
LAW ENFORCEMENT AGENCIES

Agency Altitude
Hennepin County Sheriff, Minn. 400 to 600 feet.
City and County of Honolulu 1,500 feet.

lllinois State Toll Highway Authority 1,000 to 1,500 feet for highway patrol.
1,000 feet or lower for manhunts.

Los Angeles County Shetiff 500 to 600 feet during daylight.
700 to 800 feet at night.

Pennsylvania State Police 300 feet or more.

City of Pomona, Calif. 500 to 1000 feet.

source of noise was found to be the tail rotor. Corrective 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 extensively for night patrol activities using high intensity
searchlights 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
3 a.m. Agencies which employ night patrols extensively are the
Kansas City Police Department, with routine patrols lasting until
9 a.m., the City of Denver, the Memphis Police Department, which
conducts 50 percent of its operations at night, the city of Fort
Worth, the Los Angeles Police Department, and the Hennepin
County Sheriff's Office, Minn. Other agencies which conduct some
night operations include the New York City Police Department,
Nasgsau County Police Department, city and county of Honoluly,
Chicago Police Department, and the city of Pomona, Calif.

2.9 Weather Minima

Weather minima applied by agencies using helicopters are based
upon several factors which include: FAA regulations, FAA control
zones, possible obstructions to the flight, possible landing areas
en route, urgency of the mission, helicopter capabilities 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 l-mile visibility. The Illinois State Toll
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
hand, 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.




Chapter 3

HELICOPTER EFFECTIVENESS

To gauge the effectiveness of helicopters in law enforcement
roles, police departments have used 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
18-month study, sharp contrasts were seen betwezn the crime rate
trends in the city of Lakewood (which rercived 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 populatica 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 tkefts committed. In
those selected areas of Kansas City which were designated for heli-
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copter patrol, the total number of crimes per month (in the
aforementioned categories) decreased. The patrol areas selected
were those with the highest number of criminal occurrences within
the entire city. 1Vithin the patrol areas, the number of crimes in
June showed a decrease of 13.7 percent from the previous 5-month
average of 159 crimes per month. The number of crimes in July
(38), showed a 7.4 percent decresse from the previous G-month
average of 149. In August the patrol area was changed. August,
with 154 crimes had a 8 percent decrease as compared to the previ-
ous 7-month average of 159. In September, the patrol areas were
again revised and the 151 crimes which occurred in those areas
represented a 7.6 percent decrease from the 168.5 crimes per month
average ol the first 6 months of 1969. During the last 6 months of
1969, the number of crimes in the patrol areas decreased 13.5
percent as compared with those crimes which occurred in the first
6 months.

Hennepin County, Minn., 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
data since patrols were not conducted within the city limits. The
total crime rate for January 1969 was 19 percent lower than that
of January 1968. The total crime rate decrease between February
1968 and February 1969 was about one-half percent. January fig-
ures for burglary show a 14 percent decrease between 1968 and
1969 and an 11 percent reduction occurred between February
1968 and 1969.2

‘The crime rate reductions which appear to have been achieved
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-
count for other possible reasons for the decrease. Similarly, in
comparing crime rates of patrolled and adjoining unpatrolled
areas, one is in fact comparing 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 area while at the same.time causing increases
in the crime rates in the surrounding unpatrolled areas. Further-
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.?

*Letter to- Sheriff Omott from E. W. Phillips, President of Executive Helicopters,
Inc, Apr. 21, 1969.

“Note that the New York City Police Department has had hélicopters for over 20
years but does not use them primarily for preventive patrol, because of the vertical
nature of much of the city's construction.

26




Table 3-1

FELONY ARRESTS ACCOUNTED FOR
BY HELICOPTER—MEMPHIS POLICE DEPARTMENT
(October-December 1969)

Type of felony Number arrested Percent
Burglary 5 10.4
Robbery 5 104
Auto theft 12 25.0
Shootings 6 12.5
Larceny 13 27.1
Armed person 1 2.1
Prowlers 6 12.5
48 106.0

Scurce: Captain Glenn Moore, Helicopter Patrol Division, Memphis Police Departmert.

3.2 Criminal Apprehensions

The number of apprehensions of criminals attributed to heli-
copter use can be cited as a measure of the usefulness of helicopters
in police work.

The Memphis Police Department, for example, credits iv: single
helicopter with 48 felony arrests for the period October-December
1969 (see table 3-1). The Kansas City Police Department heli-
copters have also contributed to many arrests. During March 1969
their helicopter unit was “able to directly assist in 16 arrests for
burglary, auto theft, minors in possession of alcoholic beverages
and public disturbances.” In April, the unit “directly assisted in
21 arrests relating to robberies, burglary, auto theft, public dis-
turbances and prowlers.” In May and June, the unit was able to
“directly assist in 34 arrests for burglary, auto taefts, public dis-
turbances, robberies, assault, mental patient, tresspassers, school
truants . . . and was also instrumental in two high-speed auto
chases” (21). During the entire year of 1969 the helicopter unit
assisted in 362 arrests {table 3-2).

The Los Angeles County Sheriff’s Office found that in the first
12 months of Project Sky Knight the air patrol was instrumental
in the arrests of five robbery suspects, five theft suspects, six major
iraffic offenders, seven c¢riminal assault suspects, eight auto theft
suspects and 20 burglary suspects.

In the Los Angeles Police Department’s ASTRO program, arrests
accounted for by the use of helicopters in the first 6 months of the
program were significant. In the West Valley Division, the heli-
copter was credited with 37.6 percent of the apprehensions on day
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1o Table 3-2

AIR ACTIVITIES SUMMARY, KANSAS CITY POLICE DEPARTMENT
(January-December 1969)

Jan, Feb. Mar., Apr. May ° June VJuly 'Aug. Sept.  Nct, Nov. Decwf‘ Total

Patrol flight hours . 209.0 127.5 264.6 3332 2735 256.1 2085 3012 3062 485 «S39 IUBEL 197e R
. Calls for service, flight hours = 22 147 358 487 319 330 391 300 343 360 8O 118: uwing
i Training flight, hours 485 328 177 7g 55 113 182 27 138 28 £ 291 isgn
| Arrests * 5 17 0 31 27 32 30 43 45 35 25 45 2z 362
i Car checks® o 2 16" 25T 17 yy 31 24 38 38 33 30 8 289
Pedestnan checks'™ — 5 11~ 10 17 4 22 42 21 6 6 144
| Building checks® ™ = — 5 T 10 17 4 22 42 o1 6 6 | 144
' Area’iliumination " T T M4 1 9 0 g g0 1213 13 19 5 132

Busmess bmldmg roof

15 ‘ mspectlons o oe— 6 o 9 . 22} L9 »14 27 13 18 11 16 8 163
{ Stolen cars recovered * 1 5 21 718 20 22 14 19 e 15 15 4 154
. Prowler calls* " 5 31 28 TET 307 a9 29 43 51 33 31 51 419
| Robbery calis® = 7" 3 16 20 197 14 17 20 13 22 11 9 14 178
g Car chases ¢ . co2 T2 4" T2 8 s 3 8 4 a 7 2 56
i Alarm calls® i 3 8 4 15 - 11 15 14 8 39 11 11 8 147
f Fires detected ™™ T 2 5 71 11 3 2 — 4 2 bt
{ Aerial searches'and P -7 S o
i surveillanaes ” - . ?9/ : 44 ; 39 66 L 79 v 59 © 85 20 47 30 ’ 10 £0B
} Assistance to outstde agenme —_ 5 6 11 7 3 e 2 4 6 4 3 51
 Traffic’c control " T - T R S 2 2 - 2 - 24

im0 LSRR P LS e S s b 107 3

L Assist only.
Saurce: Captain | ester Harris, Planning and Research Unit, Kansas City Police Department.




e T

watch and 35.2 percent on night watch for those cases in which the
helicopter was called. Similarly in the University Division, heli-
copters accounted for 247 percent of the day watch arrests and
213 percent af thuse on night watch.

Both helicopters and fixed wing aircraft have been effe tively
emploved in highway speed law enforcement. Two agencies making
farge numbers of waflic violation apprehensions are the New York
State Palice and the Minois State Toll Highwav Authority, The
New York State Police aircraft made 876 speedins arrests i 1Uns
during 1075 fiying hours. Twentyssix percent of these apprehended
were at speeds from N3 to 113 miles per hour. Between Mav L
1968, and April 30, 1969, the State Police attached to the Hiipons
State Toll Highway Authority issued 3.025 speeder ¢itations aind
202 warning citations. Of these, over 10 were exq ceding 1t
mph 5,

While using the number of « riminal and traffi apprehenstons as
@ measure of effectiveness does have some usefulness as an ndi.
cartor. it also has some difficulties associ-ted with i Fint, ot s
probably almost universally true that e hehicopter assists wath
or makes possible the arrest sie. acts a5 a command post tis ¢n
ordinate the apprehension and maintams surveillance of the sus-
pect: rather than actally lands and makes the arrest, That is tor
sav, most of the arrests woeuld not be possible without the cars on
the sround to physically make the arrest. «In ficr, the State Police
attched o the IHinois State Toll Faahway Authority do ne
apprelend 50 percent of the speeders (locked by the air units
because there are not enough cars to make the apprenensions, s
Secondly. in cases where police respond to a adt. there s virtually
no da o indicate sand perhaps no wav of axerwining: the
percentages of cases in which the arrest would not hase been made
without the helicopter’s assistance.

No analysis has been performed w determine at what point
money 15 better spent procuring pircraft imstead of more cars,
Preliminary analysis indicates that providing continuous helic opter
patrol with one helicopter meborne ac all times is at least as ex-
pensive as four patrol cars each patrolling 21 howrs & dav. The
type of activity for which the pawol car tannor be substinued for
the helicopter is the inspection of bukvards, revfrops, and other
areas not visible from the road, i.e. where a “birds-eve” view iy
requived. Many incidents of this type have been cited in the Los
Angeles Polive Department “Helicopter Section Incident Laog.™”

3.3 Rescues

Literally hundreds of rescues each year are effected by heli.
copters operated by law enforcement related agencies. Most, if not
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all, ol the police department, fire department and municipally-
owned hetivoprers are used for some tpes of Tescue work. Hono-
Julws helivopter, for example. iy wsed to rescue surfers and
s immers, I W67, the New vork Cits Police Department ve
sponded 1o 142 calls for boats in distress, 110 calis for persons on
Ladts. i water. et and 273 calls to search for missing persons. air-
planes, and boats. Perhaps the most dramatic example of the po-
rential vt the heliwopua for 1estne worh s the Chicazo Fhe
Deparunent. In the faear period since the i eption of it heli-
copter anit i 15, the Depariment’s teo helicopters have been
ased 1 oner Db zescues whit i have ineduded removing an injured
v hanm hom e tap ol s building, rescuing the eight survivors
ut a4 plane caoh m [ake VMichizan, towing a capsized sailhoat and
it 1w to shone and wen e ing 4 dog trom an jce Hoe €20

3.1 Response Times

One of the primars teasens by the etlectiveness of the helicopter
m criminal apprefivisions. ait anbulan e and 1ecue activities is
jis tapul Teaction e o cmen ey cadis, partiondaniy it the heli-
copter iy ahiead aithone.

In the ANTRO progant ab the Dos Anzedes Palie Departent
ten the ;wm;d Jeruay - June gt the averase wavel time was
pontrd 1o e 10 minutes. “On abmiest every vall the helicopter unit
was the st em the soene” In Praieet Shy Knight theresponse e
o e Tos Anueles County sherith s hivhopiens was similarly
rapid. waally within 2 mimnutes 27

I hie potential of the heloopter, 1o erms ol travel time. is tully
redized omiv when the belivopter i dlveads aivhomne. This is be-
Cae e debans i getting anboe preflight inspec v starting,
warmnup. pretskeott checks may e denaths cnonh so that for
ot ddistani os, ground tansp tation By be faster, The problem
s nost s noute for trbine heliepters siee. unlike 1eciprogating
cnsinesd helicoptens, they pequue il walmi-up tme.

However, helivopters wiuch are it ahready airthone still may
pave Loter el times than patrol cars oy ambulanges, particalarty
it £atses where siunificant distanees o1 Citetitats outes are imvolved
aned an trathe is congested et han drea. pindy hots, hobidies, et
Fen example. the hehosgpter ambulance study conditeted i Penn-
whanit o8 made comparisons beseen helicoptars and convens
tional  ground ambulance tp tones. Tt was townd that the
hehuopter - ved ad trip thmes by fittle as 3N percent on short

Bl Meah1 871wk Dins T duewgeled 0 § prase. y;%r:;x;:::sswi Belnopies with
o 0ed mphe A sy sy 4.
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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 I to 5 minutes with an average of 2 minutes required. Flying
time to the accident scene ranged from 1 to %5 minutes with an
average of 7.5 minutes. Average one-way trip distance from the
helicopter base to the accident scene was 8 miles. It is particularly
significant 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 criminal 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 fraction of all ambulance calls are true emer-
gencies,* 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 officials
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 ground emer-
gency vehicles.

With respect to helicopter ambulance operations, there is a
divergence of opinion regarding the extent to which diagnosis and
stabilization treatment should be performed at the scene and/or
in-flight. Some argue that the patient should be delivered to the
hospital as rapidly as possible, to be treated there. Others recognize
the value of m-flight diagnosis and treatment, but fee] that the
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 uiichines, heart monitors, and the
administration of drugs and intravenous fluids.




Chapter 4

Hl‘iLICOPTER CAPABILITIES AND LIMITATIONS

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 less 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 residentiai, 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 and 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 control, 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 payloads at high density
altitudes. For example, Denver is above 5,000 feet and has summer
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temperatures in the mid-severfties. For this reason, the Denver
Police Department selected’ 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-
tain to flight at the gross weight listed (ie., the helicopters will
fly faster, higher, etc., with reduced fuel and payload).

4.2 Useful Load

Several of the performance parameters listed are of particular
importance. Useful load, the difference between gross weight and
empty weight, indirectly tells how many crewmen, passengers and/
or how much special equipment may he carried. Useful load in-
cludes fuel, which requires a tradeoff b.itween 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
number of seats required vs. mission type as experienced by 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 relevant, how-
ever, in responding to emergency calls (e.g., “burglar there now”
or medical evacuation) , high speed auto chases, and ransportation
over long distances.

4.4 Endurance

Endurahce is often important in covert surveillance activities
and is important in general patrol activities 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.
However, pilot fatigue is often the limiting factor in aircraft en-
durance, particularly in helicopters. As was mentioned in chapter
92, at least one agency limits its pilots flying time to 3 hours of
continuous flying and a maximum of 5 hours per day. The TU.S.
Army recommends that no single helicopter mission Jast longer
than 2 hours without changing pilots.!

1 personal communication from Col. Charles Drenz, U.S. Army Aviation Logistics
Office.
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Number of seats

Engine type

Engine manufacturer and
horsepower

Gross weig®t (Ibs)

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

Endurance (hrs)

Rate of climb (fpm)
Hover ceiling, IGE 1 (ft)
Hover ceiling, OGE * (ft)
Service ceiling (ft)

Table 4-1
HELICOPTER PERFORMANCE

VOUGHT HELICOPTER

Sud-Aviation SA 341 Alouette Il Alouette 11 Brantly B2B
5 5 7 2
Turbine Turbine Turbine Reciprocating

Turbomeca, Turbomeca, Turbomeca Lycoming,
600 shp 360 shp 858 derated 180 hp
to 542 shp
3,527 3,527 4,630 1,670
1,742 1,975 2,435 1,020
1,785 1,552 2,195 650
168 127 130 100
152 105 118 90
447 447 310 250
(with reserve)
4 5.3 (max) (*) *)
2,170 1,312 1,085 1,9G0
12,800 4,985 6,550 6,700
10,850 3,115 1,800 *)
18,75C 10,800 13,950 *)

1 1GE—In ground effect or hovering with landing skids 2 to 3 feet above the ground.
2 OGE—Out of ground effect or more than one rotor diameter (25 to 35 feet) above the ground.
© Information not readily available.

Brantly 305
5
Reciprocating
Lycoming,

305 hp

3,000
1,800
1,200
120
110
200
(with reserve)
(*)
975
4,080
)
*)

9¢

Number of seats
Engine type

Engine manufacturer and
horsepower

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

Endurance (hrs)

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

t Standard configuration weight,

Bell 47G-3

3
Reciprocating

Turbo supercharged
Lycoming, 280 shp

2,950
1,915+
1,035
105
88
248

3.7
990
16,600
12,330
18,400

Table 4-1 (continued)

Bell, 47G4

3
Reciprocating

Lycoming, 305 shp
derated to 280 shp

2,950
1,856
1,094
105
85-90
252

3.7 hrs

800
1,700
3,900

11,200

Bell 47G-5

3
Reciprocating

Lycoming,
220 shp

(continuous)
2,850
1,672
1,178
105
81-86
256

(no reserve)

3.7 hrs
860
5,900
1,350
10,500

Bell 206-A

Jet Ranger
5
Turbine

Allison,
317 shp

3,000
1,460
1,540
150
122
392
(no reserve)
4 hrs, 16 min
1,450
9,100
3,500
17,700

Enstrom F-28A

3
Reciprocating

Lycoming,
205 shp

2,150
1,450
700
112
100
235
(no reserve)
3.0
1,050
6,000
3,400
12,000




Table 4-1 (continued)

Scheutzow
Model B

Fairchiid—Hiiler
FH-1100

Hughes 300C Hughes 500

Number of seats 5 3 5 2
Reciprocating
Lycoming, 165 shp

Reciprocating Turbine

Lycoming, 180 hp Allison, 317 shp
(torque limited to
278 shp for takeaff
and 243 shp. max.

Engine type Turbine

Engine manufacturer and horsepower Allison, 317 shp
(torque limited to
274 shp)

Gross weight (lbs)
Empty weig*“t (lbs)
Useful load (ibs)
Maximum speed (m.p.h.)
Cruise speed {m.p.h.)
Range (miles)

Endurance (hrs)

Rate of climb (fpm)
Hovering ceiling, 1GE (ft)
Hovering ceiling OGE (ft)
Service ceiling (ft)

2,750
1,415
1,335

127 (at sea level)

125
400
(no reserve)
4.3
1,600
13,000
8,400
14,100

1,900
1,025
875
105
90-100
255

3.3
1,140
7,600
5,200

13,200

continuous)
2,550
1,126
1,424
150
144
377

3.8
1,700
8,200
5,300

14,450

Source: Manufacturers' data; Rotor and Wing, June 1963; and Jane’s All the World's Aircraft 1969-70.
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Table 4-2
SIZE OF HELICOPTER REQUIRED AGAINST TYPE OF OPERATION

NUMBER OF SEATS REQUIRED

Type of Mission Percent requiring
3 seats 4 seats 5 seats § seats 3 seats

Routine patrol 70 1 99
Ecapes from prison 15 100
Searches for suspects 80 3 1 95
Maintaining surveillance 23 100
Escort of valuable

surface movements 26 100
Traffic control 12 100
Traffic observation 63 1 98
Crowd control 11 . 100
Search for missing

persons 27 2 1 90
“Transportation 1 3 2 1 14
Photography 17 2 90
Prisoner escort 6 1 86
Incidents at sea 8 2 1 73
Air/Sea rescues {None attended)
Crime: Others 27 1 96
Experimental missions 12 2 86
Reconnaissance 5 1 83
Others 11 2 2 73

Source: Reference 35,

4.5 Service Ceiling

Service ceiling is an indicator of high altitude performance
capability. It is a measure of the maximum altitude at which an
aircraft can maineain a climb rate of 100 feet per minute on a
standard day,

4.6 Hover Ceiling

The hover ceiling OGE (out of ground effect) is the maximum
altitude (on a standard day) at which a helicopter can hover with-
out being in close proximity (approximately one rotor diameter) *
to the ground. Above this hover ceiling, the ,helicopter must main-
tain some forward speed merely to maintain altitude while not in
close proximity with the ground. This occurs because the heli-

*For helicopters typically used for police work, one rotor diameter is 25 o 35 fi.
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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 IGE (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 takeoft like fixed wing aircraft.

47 Height-Velocity Envelope

Another very important performance parameter for helicopters
is the height-velocity envelope® This envelope represents those
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 curve.” 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 curves) generally implies a safer
operation since there is greater leeway with which the helicopter
may e operated without compromising safety. Twin-engine heli-
copters generally have more favorable height velocity curves than
do single engined helicopters, but their high initial costs may put
them out of reach for all but the very largest law enforcement
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 veliability.

4.8 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 9,
complaints due to helicopter noise forced the Los Angeles County
Sheriff's helicopters to patrol at higher (and less cffective) altitudes
until the helicopters were modified with quiet tail rotors and
mufilers. .

A quiet helicopter also is advantageous from L1e 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, PNQB)

- Bell 47G2A  Enstrom F-28A

Flight condition I: (maximum lift off data taken 200 feet 106.6 91.4
from aircraft) )

Flight condition Il: (maximum levels for 360° hovéring turn 95.4 ) 92.9
approximately 6 feet in altitude. Data taken 200 feet
from aircraft)

Flight condition {1l (60-m.p.h. fly-over at 500 feet) 87.7 83.6

Test Conditions: Temperature: 85°F
Wea\\\her: Clear
Wind) 5-10 m.p.h.

Hughes 269B
101.5

97.1

83.3

Hughes 269B, special
muffler and tail rotor.
93.6

94.6

84.0

Discussion: The comparative data listed in the preceding table is presented in perceived-noise levels (units-PNdB). Perceived noise

is derived with the criterion of annoyance being the determining factor. This is commonly used and accepted as being
the preferred unit for judging acceptability of ajrcraft.

Scurce: Tests performed for R. J. Enstrom) Corp., by [‘}oise Unlimited, Inc.
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in responding to certain types of emergency law enforcement mis-
sions (e.g., response to silent alarms or “burglar there now” callsy.
With a quiet helicopter, a criminal has less warning that the police
are coming and is more likely to be apprehended.

Helicopeer noise levels have been compared for various models
in table 4-3. This data summarizes tests performed for the R. J.
Enstrom Corp. by Noise Unlimited. Inc. These noise levels are
presented in terms of decibels of perceived noise levels {PNdB;,
which are a measure of acoustic annoyance. The helivopter tests
compared noise levels for flights at a near maximum gross weight
for three different flight conditions: (I Lift off, with data meas-
ured from 200 feet away; (23 maximum levels for 360 dexree
hovering turn at 6-foot altitude with data measured from 200 feet
away; and (3 60-miles per hour flyover at 500 feet. According to
the test results, for the four helicopter types tested. the quietest
was the Enstrom F-282A followed by the modified Hughes 2648
with quiet tail rotor and special muffler, the Bell 47G2A and the
standard Hughes 269B. These four models were the only ones
examined in this test so it cannot be inferred that these helicopters
are necessarily the quietest available.




Chapter 5

HELICOPTER PROCUREMENT AND ,()I’I".R;\Ti’.\"(»\l( OSTH

I

51 Mannfacturer’s List Prices and Operating Costs

Tables -1 and 3-2 summarize procurement sty and eperanng
cents tor helicopters, Data in these tables are basedd uprm condy
pronided by the manutanrers. Last prices shown are tur the hasi
Siratt and g ot medude goeessories, Aeessortes wlick must ke Table 5-1
pure hased 1 addition to the faasie aiterate include: Varovate sadios, COMPARATIVE HELICOPTER COST DATA
police radios, high meensity Hithts, rotor brake, heater. attitude in- (Annual basis)
strments for night and instument fiving, Hoaws, caze Lonks ad

151 1 wieriil 3¢ - yylhes yines. indt § . e
hnhh. zxragrlnxxxex}t and Q.mn.}h Hehts tor nighe Hang, i{zaxer _3,:35; Helicopters ANNUAL COST @ 600 HES/YR ANNUAL COST @ 1,000 HRS/YR
andd combined siren and public address ssstem. Ace ossuries uselud ‘ Direct Fixed Total Direct Fixed Total
tar pulice work tan add anvwhere from A3400 1o S20u o the Alouette 11 szcs"fqu' ;OSt‘ g D cost cost cost
basic helicopter price, depending upun the helwnpter tipe amnd g!g:;ez;eig ; =500 ivffg vgi'g?;é 5‘;,2{8 Szg,?gg $Zs,g75
quinme 4l 47G-38-2 y 4170 94,63 5 119,640
equipment desired. o | o el draan? 12498 16226 28724 20,830 16226 37,056
¢ Operatinz costs are shown for 696 and 1064 hours of aperation Bell 47G-5 11,412 15936 27,348 19,020 15936 34,956
annualis. ‘1 hese costs are all based on datx provided by the manu- Bell 206A Jet Ranger ;?’ggg ;g'ggg 23"32% 16,720 13,036 29,756
sacturers. Some adjustments have been made. howeser, In come Enstrom F-284 11.220 e 12 35090 30,450 65,540
" , et e , ‘ , Fairchild Hiller FH-1100 11, 11,600 22,820 18,700 11,606 30,300
puting the cost of hull and labiluy ansurance., manuacturers Hughes 300 i 23,226 27,720 50,946 38,710 27,720 66,430
have used rates inciuding 14 percent, 12 percent, and 15 percent ‘ Hughes 500 12.513553 ?,753 17,709 13,260 9,753 23,013
; \ 27,250 42,400 25,250 27,250 = 52,500

of the hasik helicopter tist price 10 arrive at the annual premium.
‘Therefure, to put the operating (osts on 1 comparable basis, il

of the helicapter insurance costy were computed wsing the 13 per-
cent hgare. Crew costs have not been ¢onsidered in these com-
parisons. \

Note that hangar costs are not included in the helicopter costs.
The assumption made is that kaw enforcament agency helicopters
will be hansared in existing heavy equipment garages. If the heli-
copters are stored in the hangar of a commercial operator, the
aanual fixed costs are increased by about $900. This represents an
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Helicopters

Alouette |l

Alouette 1

Bell 47G-3B-2

Bell 47G4A

Bell 47G-5

Bell 206A Jet Ranger
Enstrom F-28A
Fairchiid-Hiller FH-1100
Hughes 300

Hughes 500

¥

Table 5-2

COMPARATIVE HELICOPTER COST DATA

List price, basic aircraft

$118,500
197,000
55,950
54,950
44,950
105,000
39,750
98,000
33,630
95,000

(Per hour basis)

COST PER HR @ 600 HRS/YR

Direct
cost
$42.01
62.51
20.83
19.02
16.72
35.09
18.70
38.71
13.26
25.25

Fixed
cost
$57.28
895.22
27.04
26.56
21.73
50.75
19.33
46.20
16.25
45.42

Total

- cost

$99.29

157.73
47.87
45.58
38.45
85.84
38.03
84.91
29.51
70.67

COST PER HR @ 1,000 HRS/YR

Direct
cost
$42.01
62.51
20.83
19.02
16.72
35.09
18.70
38.71
13.26
25.25

Fixed
cost
$34.37
57.13
16.23
15.94
13.04
30.45
11.60
27.72
9.75
27.25

Total
cost
$76.38
119.64
37.06
34.96
29.76
65.54
30.30
66.43
23.01
52,50
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increase of §1.50 per hour for 6500 hours of operation or $0.90 per
hour for 1,000 hours of operation.

Tables A-1 through A-6 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 He]icoptér Ownership

Three types of helicopter ownership patterns prevail. These are:
(1) Lease or lease-purchase; (2) single agen<: ownership-single
agency use; and (8) single agency ownershlp—muh:r)le agency use.

Lease arrangements are often used by law enforce "\ent _acrenmes

vantages of lease programs are that the investment reqmred is
mmmnl and if the evaluation results prove negative, the agency
is not faced with the costs infolved in selling the hehcopter Where
lease-purchase agreements ;S\re used, lease payments are applicable
to the hehcopter purchase price. Agencies which have used lease
arrangements are the city of Fort Wor th, 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
Angeles County Sheriff's Office, the Memphis Police Department,
the Los 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 Worth’s helicopter is used not only by the police, but also
by the Health Department, Water Department, Fire Department,
Research and Budget Planning Department, and the Department
of Public Works. Similarly, the helicopter owned by the city
Pomona, Calif., is used by the Police, Fire, Civil Defense, Water,
Planning, Engineering, Traffic, Building and Safety, and Industrial
Development Departments.

The helicopter acqmsmon made by the Indianapolis Airport
Aml‘qnt} is a rather umque example of a joint effort by several
agencies. These ageucies all use this helicopter, but the Airport
Authority purchased the helicopter to expedite the program com-
mencement, since it had funds available. Other users include the
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General and Community Hospitals, the Marion County Sherilf,
Indianapolis Police and Fire Departments, the Mass Transporta-
tion Authority, and the Indiana University Medical Genter.

Other examples of.agencies which provide extensive helicopter
services to other agencies include city and county of Honolulu and
the Tllinois State Toll Highway Authority.

The advantages of joint agency use ar€ twofold. First, a greater
sumber and a wider variety of services are performed by the
helicopters. Secondly, since the annual utilization of the helicopter
is increased by the demands incurred while supporting several
agencies, the helicopter cost per hour decreases, and, through cost
sharing, the helicopter 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 arrangeinents 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 Department, the Nassau Gounty Police
Department, the Ilinois State Tgir Highway Authority, the Los
Angeles County Sheriff’s Office, and the Memphis Police Depart-
ment have their helicopter maintenauce performed by men on
the force. Kansas City, on the other hand, has a fixed fee contract
with a local firm to perform all maintenance and servicing. Fuel,
oil. parts, and labor are all covered under a flat fee of $21.50 per
flight hour for the Hughes 300 helicopters. Similarly, the Chicago
Police Department, she Chicago Fire Department and the city of
Fort Worth 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 in personnel with technical expertise to manage
the flying program (e.g., 1llinois State Toll Highway Authority)
and/or to expedite the commencement of aerial patrol activities.
Examples of such programs arc the operations of the city of
Pomona, which requires 1,000 hours of flying time for applicants
and the Hennepin County Sheriff, which confers the rank of spe-
cial deputy sheriff on the pilots flying the leased helicopter.

Those who feel that helicopter flying experience is the most
critical requirement argue On the grounds that safety is com-
promised with inexperienced pilots. A pilot’s skill and judgment
are products of 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 where air turbulence and air cross
currents are present, operation over Kigh 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 vequire a high degree of skill to negotiate a safe
emergency or even a normal landing. In addition, insurance may
be unobtainable or obtainable onlyata prohibitive rate for newly-
trained pilots.

Far more common, however, ar¢ those organizations which re-
quire extensive police experience (typically 2 to 5 years minimum
service) but not necessarily an extensive 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 Mounted Police, the Los Angeles Police Depart-
ment, and the New York City Police Department.

Many 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 derial 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 so 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 reasons:

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 déetract from our patrol capabilities since this is the func-
tion to be performed by the helicopter.

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).

09

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

Kansas City Police Department
Los Angeles Ceounty 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

Royat Canadian Mounted Police

Table 6-1
REQUIREMENTS FOR PILOT APPLICANTS FOR SELECTED LAW ENFORCEMENT AGENCIES

Years of service with
force required
5 years, Rank of Sgt.
Not required
State Rolice A/C-member Toll
authority. Helo-not required
5 to 15 years
Member of force
S years
Member of force
Member of force
5 years
Member of force
Member of force
Member of force
Not required
2 years

Flying experience and/or
ratings required
Not required
Commercial helicopter
Commercial fixed-wing,
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

Qther
requirements
Age 30-40 years, married

Written exam, flight check

Age 20-28 years




The Royal Canadian Mounted Police requires, in addition to
two years actual police experience, the possession of a valid De-
partment of Transport Commercial License. Using these criteria
not only minimizes the additional training required, but also aids
in the selection process in another sense, J- Ho Reid, C.O. "Air”
Division, RCMP, states that

“Since the member must obtain this license at his own ex-
pense, either before he joined the Force or on his own time
while in the service, this provides us with an excellent method
of selection. His having 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 -1,

The New York State Police has developed a program whereby
extensive flying experience and extensive police experience are
both employed. A commercial fived base operator trained 10 New
York State troopérs 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 instructors in light
planes. The course given these trainees was 20 hours dual and 5
hours solo in a Bell 47G—4. When these pilots returned to Albany
for assignment they were teamed with experienced pilots to per-
form their flight duties. 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 or by using training services
provided by commercial helicopter operators or by using the
schools established by the manufacturers,

Civil government agencies using commercial establishments for
helicopter training include Lakewood, Calif., Santa Monica, Calif,,
Huntington Beach, Calif., Long Beach, Calif., Kansas City, Mo.,
the Memphis Police Department and the New Jersey State Police,
In the New Jersey State Police program, trainees receive 160 hours
of ground school and 200 hours of flight instruction in the Enstrom
and Fairchild-Hiller helicopters from a local commercial helicopter
operator.,

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

¥ Personal communication from J. H, Reid, Capt.sSnpt, C0. *Air” Division, Royal
Canadian Mounted Police, Dec, 18, 1959.
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ment, the Memphis Police Department, the Tilinois State Toll
Highway Authority and the Royal Canadian Mounted Police.
In the Los Angeles Police Department,

“Fach trainee, even though he is a commercially-rated heli-
copter pilot, receives a minimum 200 hours of flying instruc-
tion under strict supervision of the chief pilot. Upon
completion of the 200 hours, each trainee is given a proficiency
check ride with the Senior FAA inspector in this area. Upon
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.” *

In the Royal Canadian Mounted Police (RCMP}. which op-
erates STOL and conventional 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 intene sraining in
all phases of our type of flying. This initial training lasts for
at least one year. First he is placed as co-pilot on one of the
Beechcraft 18 or Twin Otter aircraft to gain-general flight
experience. Then commences a period of training at each
Detachment throughout Canada on each type of aircraft, and
over ail areas. When he is considered competent to act as
Captain of an aircraft he is qualified to fly any one of our
aircraft in any area. After flying his own aircraft for a period
not less than six months he is given an instrument training
course and obtains his Instrument Flight Rating. A training
schedule follows a pilot throughout his entire flying career as
he is continually given Simulator Training courses, instrument
refresher courses, and courses in nety techniques, etc.

Two check pilots are employed \wnd each pilot is subject
to semi-annual instrument fiight chetks and proficiency route
checks. :

It will be seen that pilot training and supervision is empha-
sized and although it is a costly procedure it is most necessary

2+Tactical Operations Planning,” Helicopter Section, Los Angeles Police Depart:
ment.
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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

1937.7 3 :

Some agencies extensively e pljca hovils z}ix,e.x*ated by the
manufacturer. Often this training is supplemented by training
provided by pllot-mstructors within the force. An example of such
a program is that of the New York State Police. Deputy Chief
Inspector, Warren B. Surdam of the New York 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
R'mqer before these pilots can fly solo. In addition, we are
constantly conducting ground schools and flight proficiency
checks, and encourage our pilots to obtain additional
ratings.” *

Helicopter pilot training for law enforcement activities involves
much more than merely teachmor a police officer how to fly. The
pilot trainee must also receive specnhzed intensive training in
the techniques and skilis which will enable him to most efferm'ely ‘
use his aerial platform as a potent law enforcement tool. The police
officer trainee must master the art of aerial observation, relearn
patrol procedures, learn how to effectively coordinate with and
assist his fellow officers on the ground, and ‘learn many specialized
techniques such as nighc illumination, rescue methods, and covert
surveillance.

The skills involved in aerial observation and aerial patrol are
required by virtually all law enforcement agencies. The need for
specialized training in these skills has been recognized by many
law enforcement agencies and incorporated into their training
programs. With respect to aerial observation, the Los »\ncreles
County Sheriff's AMfanual of Aerial Patrol states:

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

3 Pepsonal comumunication from J. H. Reid, Capt/Supt, C.O, “Air” Division,
R.C.M.P., Dec. 18, 1969.

¢ Personal commupication from Warren B, Surdam, Deputy Chief Inspector, Plan.
ning and Rescarch, New York State Police, Dee. 2, 1969.
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art of aerial observation. It requires time and experience to
be able to observe—I{rom the air—those things of interest to
law enforcement which can be easily identified from the
ground. A\ comprehensive training program, which teaches the
observel how to identify what he is lookmg; for, from the air,
is required.”

This manual further stresses relearning patrol techmniques.
g 1

“The pilot and observer must relearn a basic skill in law
enforcement-—how to patrol. The aerial policeman finds him-
self in a unique position. He is no longer limited to patrol
patterns dictated by geography, terrain and natural obstacles
such as rivers, railroads, dead end swreets, waffic or fenced
areas. He is literally above and beyond such restrictions and is
thus faced with learning how to most effectively utilize his
new found freedom.

“On the other hand, he no longer has the familiarity of
prescribed procedures to guide him and must innovate meth-
ads for accomplishing as many of the old requirements of
patrol as possible and to achieve the potential of the new
medium.”

Several law enforcement agencies have written rather compre-
hensive manuals to cover the training and operation phases of
their air activities. References (281, (30) and {365 are repre-
sentative of police air operations manuals.

6.3 TPersonnel Costs

As i the military service, some law enforcement agencies pro-
vide a pay differential for those officers who are on flight status.
This pay differential is provided as “skill pav™, i.e.. compensation
and recognition for skifls achieved in addition to those required
to function as an effective police afficer. The pay increment for
helicapter service is not treated as hazard puay, for experience indi-
cates that the helicopter is nine times sater than ground units,

Law enforcement organizations which provide skill pay differ-
entials include the Los Angeles County Sheriff, the Los Angeles
Police Department and the Royal Canadian Mounted Police, “The

Los Angeles County Sheriff provides an 11 percent skill pay dif-
ferential for pilots but provides no differential for observers. The
Los Angeles Police Department pilots and observers both receive
a $250 per month skill differential in addition to their regular
police oflicer salaries. In the Roval Canadian Mounted Police, the
pilots “are ‘usually given the rank of senior N.C.O. and receive
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up to the pay of their civilian counterparts.” *

p();ﬁ:ﬁm(nf]”f 111 thf 1;1:‘\[-0‘.1{?[)()'1’{. (6y (@ fill:‘ll report to the
, Californin City Council regarding the helicopter program

concept and operagjon recommended for the citys, it was recom-

men’ded that pilot pay “"be established at the Sergémit level because

of his responsibility and that a 15-percent differential be ﬂi\'er; for

“skill pay as helicopter pilot.” B

s personal communication from . H. Rei ¥ S0y WA Pyivic
ROMP, Dec. 18, 1964, ] ¢id. Capt. Supt. C.0. “Air” Division,

extra flight pay for their flying duties. This extra pay brings them
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Appendix A

HELICOPTER (OST DATA

Table A-1
YQUGHT HELICOPTER COST DATA

Alouette I Alouette I
Bz pre TLIIB LD $147.000
ALyl el oosts
Boprezabes (Syears with
S pescent res dual valver 16,530 27,580
$Huland Laklitycosurarie
a D8 perzent 179 £3,580
Tots foged ¢osts 34,365 £7.130
Tt cpenatngeels
Foel 7.5 12.50
o 15 .18
Prappot oo grdeenntenanie 215 275
Regerep F0r o5 mo overhaul 940 831
Hesoree $2r aofame spares 3 €5 358
Resens 50t grgne spans 202 193
Resenon 221 gelrement
L terms 485 650
Reserep for dynam:z
garpenent overhal 148 679
Fowyl kst st pev (
brur S201 62381

Tolah Operal g TSt

600 hours 1,000 hours 600 hours 1,000 hours

ey houy per year per year per year per year
Direst costs doliars
per howg 3201 420 $62.51 $£62.51
Fuxed costl, dolars ,
pes Boyr Lo gbts 3Ray 93,22 57.13
Tetal zosts, g2t o o o S
{ars per hour 9929 7538 1587.73 119.64

Comtg Lo Temo Vooght, o amy Corney Awroasul iR gedomalory. Ins . estimales
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Fig. A~2 VOUGHT Alouette il




Table A-2

BELL HELICOPTER COST DATA

Bell 47G-3B-2
Basic price $55,950
Annuaj fixed cosis:
Depreciation (5 years with
30 percent residual)
Hufl and liability insurance
at 15 percent

Total annual fixed costs

7,833

8,393
16,226

Direct operating costs, dollars
per hour
Fuel 7.60
Oil .38
Maintenance, including
helicopter inspection at
1,200 hours
Reserve for enging overhaul
Reserve for spare parts,
mcluding 1,22Cheur
inspection
Retirement of life items
Total direct Sperating
cost per hour

4.39
$3.44

2.3%8
2.63

20.83

600 hours 1,000 hours
per ysar per year
$20.83 $20.83
2704 1 6.23
1}7,87 37.06

Total cperating cost
per hour:
Drirect costs per hour
Fixed costs per hour
Total costs per
hour

+ Engine cverhayi at 430 kurs,
2Engine cyerkaul at YEID kours

Bell 47G-4A
$54,950

7,693

8,243
15,936

6,80
.38

432
?2.50

2.38
2.63

19.02

600 houis
per year
$18.02

26.56

45.58

per year

1,000 hours
$19.02
1594
34.96

Scurce Bell Helicopter Co ard Cornell Aercrnaulical Laboatory, Inc, estimates
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Table A-3

BELL HELICOPTER COST DATA

Bell 47G-5
Basic price $44,950
Annual fixed costs:
Depreciation (5 years with
30 percent residual) 6,293
Hull liability insurance at
15 percent 6,743

Total annual fixed costs 13,036
Direct operating costs, dollars o

per hour
Fuel 6.00
o - .25

Maintenance, including

helicopter inspection at

1,200 hours 4.03
Reserve for engine overhau} 2200
Reserve for spare parts,

including 1,200-hour

inspection 1.82
Retirement of life items 2.52
Total direct operating o
costs per hour 16.72
Totai cperating cost 6060 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 costs per )

hour 3845 29.?&

- Engine overhayl ot TOID kours
2 Engane axarhoud ot PED kours.

Belf Jet Ranger
$105,000

14,700

15,750
30,459

6.25
.18

2.96
71440

4.76
6.54

35.09

600 hours 1,000 hours

per year per year
$35.08 $35.09
50.75 30.45

85.84 €5.54

Sayrce. Be'l Heloopter Co and formel Aevrpactingt Loboratory (02 ey stes

H
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Fig. A-3 BELL 47G-5 (47G-3 and 47G-4 are externally similar)

Fig. A~4 BELL Jet Ranger




Table A-4
ENSTROM F-28A COST DATA

Basic price
Annual fixed costs: . .
Depreciation {5 years wath 30 percert residual)
Hult and habilty msurance at 15 nercent
Totai annua’ fixed 2csis

Direct operating COsts, Soyars per hour
Fuel
fuii]
Mamtenance thraugh majoe gvertaul tabor
Reserve for ergine cverhaet
Reserve for airfrome spate pants
Reserve for engire spare pars
Reserve far retipment items
Total deact cperating clst per wour

Total cperaling cost per aun
E
Dicact costs, do a0 per Rur
Frxed casts, do 370 @07

Tolal costs, 20larm per our

$39,750

5,600
6,000
1 1.600

5.85
50
£6.46
331
1.10
48
1.00
1870

§00 hours 1,000 hours
feryear per year
£18.70 $18.70
19.33 11.60

3803 3030

Coerenp B8 Eagberw Do o0 ceap v feveaLtoa Latrratlony T
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Table A-5
FAIRCHILD-HILLER FH-1100 HELICOPTER COST DATA

Basic price $98.040
Annua! fixed costs:
Deprectation {5 years with 30 percent resiual
value}
Huli and Labitity insurance at 15 percent

Total annua! fixed costs

Direct operating costs, dollars par hder
Fuel 7.04
£ iy
“Seheduled mantenance reguired:
including daily and 10C-hour imspecticn up
through and ncludmg 1,200 houer over-

Rl 300
Reserve for spare paris, intluding 1,200 hour
gverhau! 523
Reserea for reirement € items with 10000
heurs or lass finite Lle 528
Reserve {or engine ovethaul (based on
Alls#n T.8.0. of 750 hours) 1440

Sahpdyled and urscheduled mamienance o7
eng.ne fingindes trzplie shocling, emioang.
veplasing, vepanrg and mamtamng of

$9 M H. rated g
Rezerve foranging parts A8
Totaldoert operaling cost per bour 3BT

£00 hours 1,000 hours

Total coeratis 4ost per oy per year perysar
Dorert dost per hzur £38 71 X
Foxed ook par kour SEED 27722

Total cost per hour 2493 E643

S erp Faerw 2w e Qv oped Core AReTTaLlR Gommanttee v At endes
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Fig. A~6 FAIRCHILD HILLER FH-1100




Table A-6
HUGHES HELICOPTER COSY-PATA

Heghes 300
Haso prce $33.830
Arnuy foed eosty
rrecatien 15 years wilh
=0 porcernt res dualvalued 4,708

5045
DIE3

Bore cperatng
oBT FruY
Fowl 4.3
N Loked
i - 4 &«
ceprye B2t o 2t U porln 2ED
esonw for nohedled
I UeTATIe LBl
Resengp fore onglindu el
o3 edpmamre STAES 200
ol R =S b 373
cTd crpvad tr TR Sy
1325

e

s SR per year Py year peryer per ypear
Drecr oosts 0

woky rmushrR QU E00 hours  LOBGhours E£0Chours 1,000 hours

gee i E Y b AG SESED
el oogts @A .
rEr Rt BT G 75 - 2785

ol TRWCRTE ;
Totyianyts

o P e Rk
L3t per oF SETY

Seemg FaeTTaLy katovetity Um aRmaled

Fig. A-7 HUGHES 300







Appendix B

THE (OST OF HELICOPTER PATROLS
Dharomg the oomres of the sarees, sufficient data way awoamulared
g tene geosatble the esnmiation ol SAIVELL Amaunt ob helnopter
it condraze I8 o telt that thas tipe ob miormtion would be
cramtenst o geaential helnepion et
e appendis exammies the il e of prosiding helicopter

e

feat Conerase ot Do amd 2F Beans per dinl T odans per week

oo T D somemoarsees these easts for representative helicopter
ragas Bac ahabinnis oof these cents are shown m tables B-2 throuzh
B3 Wine thew sent estimates are baed on helwopter cont dats

G cdepter b ghere wents datfer from thise m chaper 3 in that they
re e~ 5 cemsts oo Bhoets ot Belreoprers and imndude flinht crew vt
Fo Prast sosmmmptianis wstd vere
S A e annwa? helropter nnlation i~ 1208 hours.
Lo Bzl crens seamist of e prions,
P s 1 s per Nhewr shate and iy no more than 20
foinats oY nikeh
1 Poons teak averaze of 228 das por sear vonsider ing vacation,
stk Teave fwsdndme. ok
B Pafers walarges aseraze SHLAUD per annony
T soea thewe asamptivns. fo dsBreve an S-hour per day helicopeer

gamtred senngraze. an egeny would vequire 3 helicopters, N pilots.
and gz manny) budoet of from SIRGID W SH2.000, depending on

B eprer e B comtmans 24 Bour patiel coveraze was desired,
s hedwarprers, S0 pales, and anoanpial budzet of SHANG o
SEL2T M oy rogured ®

esr ey salanry axe nod peafuded o thow ostpmales

#
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Helicopter type
Alouette |1

Alouetta 1]

Bell 47G-3B-2

Bell 47G-4A

Bell 47G-5

Bell 206A Jet Ranger
Enstrom F-28A
Fairchild Hiller FH-1100
Hughes 300

Rughes 500

Tablé B-1

(Annual basis)

8 hours per day patrol
$313,779
441,919
197,514
191,358
175,942
281,813
177,404
284,193
155,969
243,480

Source: Manufacturers’ data and Cornell Aeronautical Laboratory, Inc., estimates,

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

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

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 11

Alouette [l

Bell 47G-3B-2

Bell 47G-4A

Bell 47G-5

Bell 206A Jet Ranger
Engtrom 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

Source: Manufacturers’ data and Cornelt Aeronautical Laboratory, Inc. estimates.

!

I Stimurery amn

el

Fixed costs

(3 helicopters)

$103,110
171,390
48,690
47.820
38.120
91,350
34,800
83,160
29,250
R1.750

Helicopter pilots
(3 pilcts)
$883.000

88,010
83400
88.000
88.00C

Totel
cost
310 3
441 .9
197.514
9l 8
175,942
£81.813
127 404
284,193
155969
243480

LT B S

-
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Helicopter type
Alouette 11

Alouette 111

Bell 47G-3B2

Bell 47G—4A

Bell 47G-5

Beli 206A Jet Ranger
Enstrom F-28A
Fairchild Hiller FH-1120
Hughes 3C0

Hughes 500

Table B-3

COST OF HELICOPTER PATROL

16 hours per day
{Annual basis)

Direct operating costs

(5,840 flying hours)

$245,338
465,058
121,647
111,077
97,545
204,926

109,208
226,066
77,438
147,460

Source: Manufacturers’ data and Cecrnell Aeronautical Laboratory, Inc, estimates.

Fixed costs
(5 helicopters)

$171,850
285,650
81,150
78,700
65,200
152,250
53,000
138,600
48,750
136,250

Helicopter pilots
(14 pilots)

$154.000
154,000
154,600
154,000
154,000
154,000
154,000
154,000
154,000
154.000

Total

costs
$571.188
804,708
356,797
344,777
316,845
511,176
321.208
518,666
280,188
437,710

g

0z

Helicopter type
Alpuette 11

Alouette 111

Bell 47G.3B.2

Bell 47G-4A

Bell 47G-5

Belf 206A Jet Ranger
Enstrom F-28A
Fairchild Hilier FH-1100
Hughes 300

Hughes 500

Source. Manufacturers® data and Cernell

Table B4

COST OF HELICOPTER PATROL

24 hours per day
(Annual basis)

Direct operating costs
(8,760 flying hours)
$368.008
547,588
182,471
186,615
146,467
307,388
183812
339,100
116,158
221,190

Aercnautical Laboratory, Inz. estimates

Fixed costs
{8 helicopters)

$273,960
457.040
129.840
127.525
104,320
Z243,600
92,800
221,760
78,000
218,000

Helicopter pilots
{20 pilots;

oy

-
*
HE
wy e

Sy

[

R LB

4 A
d =y
Loy
L T
PR

TR e (i)

s
ot
L e i

o da
£ pex
W
bk
®§yen




Appendix C

STOL AIRCRAFT PERFORMANCE AND (OST DATA

STOL sircraft mav represent & relatnvely mexpensine fused!
subsatite for helicopters wsed in lan entorcement  eprrations
STOL aircratt cannot do all of the thingy that helicopters can do
stakeestl and fand sertially and hover . bur they can v slowdh andd
operate trom a small strip gie. 600 b In addition, STOL ane
cratt are much cheaper o operate than helicoprers ame-third to
one-hail as mudch. excluding crew costss . Perbaps a mixed fleet
ot helicopters and STOL aircraft would be advantageous, whereln
the inexpensive STOL wounld be used kor those nussions where
unscheduled landings are rarely necessars. and the helicoprers used
lor those activities where its unique capubi’ities are required.

STOL Aircrafe Capabilities and Limitations

Performance data for eight STOL types, which could conceis-
ably be wed for law enforcement related missions, are presented
in tables C-1 and C-2. s in the case of the helicopter dat
presented in chapter 4, all of the STOL performance data pertains
w Right operations at the gross weight lsted. It must be noted that
for some ot these aircralt {e.g., Fairchild Hiller Povterj the gross
weight listed is not the maximum permissible gross weight, Flow-
ever, operation at higher zross weights is permissible only under
the condition that the excess load be disposed of (through fuel
burnoff, fuel dumping, or dropping cargo) prior to landing. Thus,
operation at the higher weights is not relevant to law enforcement
missions, particularly where the aircraft may be called upon to
land without prior notice.

~%
*.
Table C-1
STOL AIRCRAFT PERFORMANCE
Fairchild-Hillee Helie Courier
Porter H-250
Nusmber of seats 610 &
Engine type Turbine Reciprocating

Engine manufacturer and horsepower  Garret, 575 SHF
P & W, 550 SHP

Gross weight (ibs) 4,850
Empty weight {{bs} 2,470
Useful load (tbs) ‘ 2,380
Maxcosum speed {m.p.hl) 174
Cruse speed {m.p.h.) 1386
Mint.nun speed (m.p.h) 67 {slow fight)
52 (stam)
Range (miles) 530
Rate of climb {(fpm) 1,600
Service ceiling (ft) 29,000
Take-off distance, 50° obstabie (ft) 560
Landing distance, 50" obstacle (ft) B850

Source: Rotor & Wing, June 1969, Fair—Sild Hiller Corp.. the Helio Aircrdf Corp., and Jane's All the World's Aircraft, 1986-70

Lyzomng, 250 ohp

3,400
1.9€0
1440
160
152 {75%% power)
133 (6035 power)
31
{fully maneuversable}
660~—standard tunks
1,380—optivnu fhnke
830G
15,200
750
526

Helia Super Courier
H-295
&
Restprozatiry
Lycomieg, 295 bhp

3400
2080
1.32¢
NA,
165 {7E 7, powers
150 (60" power)
30
thally mereuverable}
650——standargd tanks
1,380~-gptinnal tanks
1,180
20500
B1G
520

Helin Stallon
H-550A
B il
Tut bire
Pratt & veogrey BED shy

ffuily manepverabley
BaAli~—standard tanks
1. 200~=nptinng? tanks
1.B4S
28000
895
804
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Number of seats
Engine type
Engine manufacturer and Horsepcwer

Gross weicht {Ibs}

Empty werght (its)

Useful load {ibs)

Maximum speed {o.p b 2

Cruise speed {(m.p.h.}

Stall speed (m.p.h.}

Range (mules)

Rate of climb (fpm})

Service ceiling (i)

Take-off distance, 50" obstable (ft)
Landing distance, 50" obstacle (ft)

5TOL AIRCRAFT PERFORMANCE
Robertson Roberison
STOL 180 STOL 185
4 46
Reuprotabing Remgrosatns
Contiventa), Cortivental
230 hp 3CG hyp
2.800 3,300
1,836 1,582
1,284 1.78
173 £:34
165 172
34 38
1,248 {(max} 1,180 {max)
1.122 1092
19,800 17.800
635 648
558 612

Table €-2

Source: Roter & Wing, June 1263 & Jane's Al the World's Aircraft 1969-70.

Robertson
STOL 337
-9
27 Reoiprocating
Cenbnontal,
210 hp (2)
4,300
2,635
1,665
7
194
39

1,400 {mex;}

1,312
21,000
678
697

DeHavilland %

DHC-2 Turbo Beaver
8- 10
Turk e
Fralt & Whirey, 78 shp
sr 73 hy
8,370
27¢0
2,610
172
157
EC
260
1,185
20,500
220
870
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Table C-3
COMPARATIVE COST DATA FOR STOL AIRCRAFT

Helio
Helo Supes Heln
Courier  Courier Stalion
H-250 H-255 H=5504

SIm47l S454TD SIEBELL

L8 e, Bans oorovall

Accualoost pEEGD RIS pEr .
Dot coprat w2 Lo P e Fou
T Lo Bt CUEID ALY 8ITE
Toralorst RSN JRBRT O MNLI
Errpyropst at § IDT roums poe el
Grmesr gpotstrg 228l LHETD GCET RLESD oL LI
Foaed oost bopaBiches ?EER BT3B reen
Totalanst AT ITD . JEES3E 0 IREES 35 775
ot ger bowe 2 E DT I pRr pedt
Direzt opees® <7 I8t CEEE BLE L ES P
Fued gost 3387 L2 1587 338
Tote oust EDTE CLRD LE3D £ .48
Fogt per bourat LOTD oL peY year
Drest eperat oy SHB% GEB L€ S24Z
Frxed oost InIl EdcE: BED IBES
Tota pust &TiTF 1582 prediiy a5 78

s Maralastorerss 237 3T froeep Agrroalbad RoEInatlve 0 ard ates

STOL List Prives and Operating Costs

Table €1 summarizes procurement and operating costs tor the
fom sinzle enzipe STOL ancratr types listed in table €1 Data
were not avaisable tor the other tour STOLS listed i Table (-2
Data in this table aze based upon costs provided by the manuii-
surers. Adjustments have been made on the operating costs o make
them comparable with each other. Detailed cost breakdowns for
these four iveratt are shown in Tables C-4 and C-5.

STOL aireraft insurance premiums were obtained from two
sources. For the Helio Courier and Super Courier, factory quotes
were used. In order to make the two turboprop STOL. aircraft
(Fairchild Hiller Porter and Helio Stalliony costs comparable with
eachh other. estimates were obtained from an insurance underwriter.
Hull rates are based on 3 percent of the initial cost. Public liability
and property damage premiums are assessed at $100 per seat to
provide single limit coverage of 1 million and a limit of $100.000
per seat. For costing purposes, both aircraft were assumed to have
eight seat interior configurations.

80




Fig. C+1 FAIRCHILD-HILLER Porter

In chapter 5, annual helicopter depreciation (osts were com-
puted on the basis of a 30 percent residual value at the end of 5
years. This depreciation rate is standard among helicopter mant-
weturers. The STOL aircraft depreciation costs were derived on
the basis of 50 percent at the end of 5 years. This rate is com-
parable to those provided by Helio and Fairchild Hiller. Heli-
copter depreciation rates are higher than those of fixed-wing

81
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Fig. C-2 HELIO Super Courier H-235




Fig. C-3 HELIO Stailion H-550




Table C-4
FAIRCHILD-HILLER-PORTER COST DATA

By oz grle LI
el arroa ool
Deprer 222 (D yerrs ¥ TR DY ren I o LD
fre gt | 8% B periest FLOFD o BLTY
pereeat for B eentn £ 8T
Hurpay bR
Tormgno oot faed oosts FDEIT
IR Ryt r A Pl ot S e S S R
g I

ELE e Lty £ i TN
Wy oAy (o -led ea TATIY parks SOENTALS

gl resprves,
Adframe
Enpine
Totyl dorest Sppeat TE CTBS per ML

Totat apprabing 0388 PRT I per year per year
I3 rept operating cost. &0 3rs perour TIEES SI6 8BS
Fixed costs, dollars per B3 F387 o322

Tetat enst, doliars por how £n72 47.17

Seurze Farehod Hoer Qovp ong Cofme Agermaublixw Laksfatoey Eno o @3t m3kes

aircraft since helicopters hine mamy exprmsive somponents ot
timited fatigue life which must be replaced or om erhauted alter a
specified number of fiving hours ce.2. yotor blades, Totor hub, til
rotor bdades, dutch and gear boxes:.

Note that hangar costs are included in the STOL fixed costs. but
not in the helicopter costs in chapter & This 15 done on the
assumption that law enforcement agency helicopters may  be
hangared in many existing heavy cquipment garages. STOL air-
craft, if stored indoors, will have to be based at airports or bave a
special hangar built for an off-airport location.

As with the helicopter data, the operating cost data for the STOL
aircraft was provided by the manufacturers and may tend to be
uptimistic,

8t
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Table C-5
HELIO AIRCRAFT COST’:{‘)AT&

Helio Couner Helio Super Couner Helio Staliion
H-250 H-295 H-550A
Bas'© price TIRALD L15.500 S13R8CH
Foxed annualc. ¥ :
Annual sy . tion
Hull and bability mnsurance
Hangar
Depreciation {5 ygars at 50 percent residual value)
Total annual fixed costs

Y
iy} Z?!

* 2745
152
-

138590
23855

06 e B2
on
BREy
[ RN B3

n3
]
175

> Direct aperating costs, dollars per houn
Gas : i 11.62

ol R : 6O
Aircraft and engine maintenance i A 4.00
Reserve for factory remanufactured engine P2, . 6.00

Tota: direct operating costs, dollars per hour ‘ . R =222

600 hours 1,000 hours 600 hours 1,000 hours 600 hours 1,000 hours
Total operating cost, dollars per hour: per year por yea, per year per year per year per year
Direct operating caosts, dollars per hour $ 9.59 $ 9.59 $11.68 $11.68 $22.22 $22.22
Fixed costs, doliars per hour : 12.22 7.33 13,67 8.20 39.26 23,56
Total costs, dollars per hour “21.81 '16.92 13.88 61,48 45.78

13,800 hours T.B.0.

21,400 hours T.B.O.

52,100 hours T.B.0.

+ Hult 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. and Cornell Aeronautical Laboratory, Inc., estimates.
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