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STATEMENT OF DISCLAIMER

The contents of this report including the conclusions represent the views of the
authors, contractor, and participating state agencies and should not be considered as
having official United States Department of Transportation approval, either expressed
or implied.
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FINAL REPORT PREFARATION

Many individuals were responsible for collecting data and maintaining records
during this study. The state police troopers aboard the helicopter prepared daily logs
for each flight or patrol, as well as special reports for each airlift completed. In addi-
tion, the Exton substation personnel maintained ‘‘incident’’ logs invelving the heli-
copter operations.

The contractor maintained logs of flight operations. Physicians at participating
hospitals prepared medical reports of all injured persons airlifted to hospitals. These
reports were reviewed by physicians in the Department of Health.

Special study tasks covering accident history, existing ambulance services,
accident simulations and time-delay studies were conducted by the Department of High-
ways. An Assistant Attorney General investigated the legal aspects of helicopter
ambulance operations. The Pennsylvania Aeronautics Commission provided guidance
and standards for helicopter landing sites.

At the conclusion of the study the contractor submitted a draft of his portion of
the final report. The participating state agencies also prepared final reports covering
their particular area of interest. Additional medical opinion was sought not only from
those physicians who participated in the study but also from others who were known to
have a particular interest in emergency medical services.

It became the project director's task to prepare the final report covering all
areas of the study based upon reports received and supplementa!l information which was
gathered. He served in o dual capacity as editor of some sections of the report and
author of others.

The final report was reviewed by each agency connected with the study prior to its
publication.




SUMMARY

This study was a joint project co-sponsored by the Pennsylvania Department of
Highways and the National Highway Safety Bureau under the provisions of the 1966
Highway Safety Act.

The principal objective was to determine how effective a helicopter ambulance
could be in increasing the chances of survival of traffic accident victims. It was hy-
pothesized that travel time could be reduced particularly in an urban environment where
traffic congestion and other factors could delay conventional ambulance response to
traffic accidents. It was also the purpose of this study to analyze the reactions of
those transported, the operational problems of landing at accident sites and hospitals,
weather resfrictions, communications, helicopter characteristics, possible area coverage,
costs and other than medical uses of the helicopter.

The highly urbanized southeastern corner of Pennsylvania (excluding City of
Philadelphia) was selected as a study site. This included Chester, Delaware, Moni-
gomery and southern Bucks Counties. It consists of nearly 900 square miles, 1 million
persons, and 34,000 miles of public highways. The area is presently serviced by 29
general hospitals and 93 ambulance clubs, most of which are manned by volunteer atten-
dants.

Three other state agencies - State Police, Deparrment of Health and Aeronautics
Commission - participated in this study. Initially, five area hospitals were requested
to participate (three more were added later) in order to provide medical guidance and
evaluation.

A Bell helicopter Model J-2A was leased for 14 hours daily (7 a.m. - 9 p.m.) for
one year. This model, which is normally 4-place and powered by a piston engine, with
cruising speed of 91 mph, was modified to accommodate a medical attendant and one
litter placed laterally across the cabin. It was equipped with a state police radio in

addition to Aircraft VHF,

The crew included the pilot and a state trooper who served a dual function as
police-medical attendant. Both were given special ambulance attendant training.

Orientation meetings were held with local police, ambulance clubs, and partici-
pating hospitals to outline the objectives of the study and enlist their support.

The general operational procedure was as follows: The need for helicopter ambu-
lance service was determined by the officer at the accident scene. The state police
barracks then dispatched the helicopter which, upon reaching the accident scene would
land on the roadway or adjacent to it with the assistance of the ground police. The
hospital was notified by the state police barracks of the helicopter's ETA with an
sccident casualty.

From November 16, 1967 to March 1, 1968, the crew operated from the Philadelphia
Troop K Headquarters. Fourteen requests for helicopter service were received which
resulted in completing three airlifts. In each instance the landing, administration of
first aid, and loading and transporting of the victim to the hospital was carried out
smoothly and without incident. Response times were remarkably short. In one instance
the total time from call to delivery of victim to hospital was 9 minutes.




The helicopter patrolled heavily-traveled traffic corridors during morning and
evening peak traffic hours. It detected disabled vehicles and dispatched assistance,
and reported minor accidents and traffic congestion to ground units.

Although 58% of the patrols recorded a useful service of some type being per-
formed, the lack of requests for ambulance service caused concern. Investigation.
revealed that competition between ambulance clubs was high, that working arrangements
between clubs, local police and hospitals had been in existance for many years and
that a general reluctance to call the helicopter prevailed unless the ‘‘spectacular’
accident occurred. In the majority of cases the local police simply elected not to request
the helicopter.

On March 1, 1968, the helicopter was moved to the state police Exton substation
located in a more rural environment in the western section of the 4-county study area.
The helicopter was identified as a police vehicle as well as an ambulance and was
vtilized more frequently in regular police routine. The area of operations was generally
limited to Chester County although the crew responded when requested to any part of
the 4-county area, during the remainder of the study.

During the study year 622 flights were completed. The following table summarizes
the major activities during the 12 month period.

Traffic Service Flights
disabled vehicles 83
accident response 144

air lifts completed 49

Police Service

criminal 55

civil search (missing persons, etfc.) 24

miscellaneous 30
Other

demonstrations, accident simulations, surveys 77
Patrols recording no incidences 244

Functioning as an ambulance, the helicopter completed 49 airlifts of victims to
hospitals. The overall response from time of call to delivery of victim to the hospital
averaged 19.5 minutes. The average trip time from base to accident scene was 7.5
minutes and from accident scene to hospital, 5.8 minutes.

he types of injuries sustained by persons airlifted included lacerations, fractures,
chest and internal injuries. The time factor in transporting the victims to the hospital
was not critical in the majority of incidents. Six of the 49 injured persons had suffered
injuries that were later classed as ‘‘lite threatening’’. Two of these six victims died
after arrival at the hospital.

While physicians are reluctant to state conclusively that a life was (or was not)
saved, a medical review indicated that two lives were ‘‘probably’’ saved because of
rapid transport to the hospital. In one case the helicopter delivered the victim in 3




minutes whereas police estimated a conventional ambulance trip would have been 20-25
minutes at that time of day (4 p.m.) In the second case the medical report indicated
that in addition to ‘‘probably’’ saving the victim's life due to rapid transport, his period
of hospitalization was reduced. The overall response time was 14 minutes (initial call
to delivery to hospital) while the trip time from accident scene to the hospital was 5
minutes. Trip time via local ambulance was not estimated although it arrived at the
accident scene after the victim had reached the hospital.

Aircraft

Helicopter landings were made on busy highways, parking lots and sod fields,
under a variety of conditions. All helicopter operations were accident-free which was a
result of the capability and judgement of the pilots. While the 47 J 2A was satisfactory
for this pilot study and performed well within its design limits, it had serious short-
comings and was not considered satisfactory for use in a regular ambulance service.
Limited power and performance prevented operations in many locations; high tempera-
tures in the summer restricted lifting capability and low temperatures in the winter
required long and frequent warmup periods. Strong headwinds slowed response time.
The internal litter and seating arrangement made it difficult to load a litter victim and
attend him during flight. Only minimum first aid and medical equipment could be carried
because of space and weight limitations.

For a two-week period a Fairchild Hiller turbine model FH 1100 with a cruising
speed of 142 mph was loaned the study for test and evaluation. In addition to superior
performance characteristics, this mode! was equipped with twin basket type litters
arranged fore and aft in the cabin. The trooper-medic was in a better position to service
the victim's needs during flight. In addition double doors permitted easy loading and
unloading the litters.

Hospital Landing Facilities

Only one of the hospitals had facilities previously planned for helicopter opera-
tions. Conditions at the other hospitals varied extensively. At one location the landing
point was on a parking lot 75’ from the emergency room entrance while at another loca-
tion it was 875'. At Chester County Hospital where 23 victims were admitted, the
helicopter used a section of the parking lot 375" from the emergency room entrance.
The Good Fellowship Ambulance Club assisted in unloading the injured persons, trans-
porting them to the hospital using either a wheeled litter or en ambulance depending
upon the severity of the injury or the weather conditions.

[t is believed that landing points should be within 100’ of emergency room en-
trances to avoid time losses and excessive handling of the victim. Minimum standards
established by the Pennsylvania Aeronautics Commission require 8’ horizontal clearance
for each 1’ vertical height, with a properly marked landing area, 200’ x 200'.

Cemmunications

The helicopter crew had direct radio contact with the state police net and all
messages to hospitals concerning arrival of injured persons were relayed by phone
through the state police station. * In addition the helicopter was equipped with o PA
system for direct ground contact at any point. While the system could have been im-




proved, the major communications problem was the lack of notification of the helicopter
crew of an accident. In the majority of instances it was a personal decision not to
request the helicopter ambulance rather than a communications hardware deficiency.

Two-thirds of the requests for service were sent by local or state police; one-third
came from private citizens. Radio was used for 39% of the requests, while the phone
was used for 54%.

There was concern throughout the study that the helicopter was not being used
sufficiently for emergency medical purposes. To increase the helicopter usage, Chester
County radio net was monitored which enabled the helicopter to respond to accidents
on the basis of intercepted information rather than await a specific request for service.
This is the practice of many local ambulance clubs and while it could benefit the in-
jured persons it more often results in jurisdictional disputes and a needless waste of
manpower and equipment. |t was believed a regional dispatch agency and defined
local service areas are necessary to provide efficient service yet avoid duplication of
service. Basic to this is an adequate communications system which should receive a
high priority in planning an emergency medical service program within a region.

Police and Other Uses

In addition to daily routine patrols and accident service, the helicopter was used
186 times for police surveillance and other functions. During the periods radio contact
was maintained with the police net so the helicopter could be diverted when called to
service accident emergencies.

As a police vehicle, the helicopter fit eas.ly into the operational pattern of a state
police installation without any major changes in station procedures. It provided the
trooper with an advantageous position of being able to observe long sections of highway,
vehicles, objects and persons normally obscured from the vision of grourd patrols. It
was used successfully in incidents requiring support and coordination of ground units
and contributed directly to criminal apprehensions, location of missing persons, assist-
ance to disabled motorists and relief of traffic congestion.

During the year the helicopter also participated in 53 demonstrations at schools,
hospitals and ambulance club meetings; 15 simulated accident rescue operations and
9 engineering surveys.

Legal Aspects

The Attorney General's office expressed the opinion that no relevant legal dis-
tinction existed, for purposes of tort liability, between helicopter and conventional
ambulance operations. Provisions of the Good Samaritan Act applies to the helicopter
crew in rendering service as it does to a conventional ambulance crew. This Act does
not, however, grant exemption to drivers (or pilots) for acts of negligence resulting from
operation of the vehicle (or helicopter).

In the question of public vs private ownership of helicopter ambulance services,
the state cannot be held liable for acts of negligence of its employees unless it grants
consent for suit. Local political subdivisions are immune from tort liability only if
they are carrying out governmental rather than proprietary functions. It is believed that
a helicopter ambulance function would be proprietary, hence the local government would
not be immune. In the case of private ownership and operation, both the employees as
well as the owners may be liable in tort.




In all cases, however, regardless of the class of the operating agency, the actual
personnel involved in this rendition of its services would not be immune from tort liabil-

ity. Their rights and obligations would be governed by the Good Samaritan Act as it
applies to them.

Existing Emergency Medical Services

Of the 93 ambulance companies in the study area, 55, as listed in the official
directory, were sent questionnaires requesting information regarding their personnel,
training, equipment, operations, etc. Thirty questionnaires which were completed and
returned, indicated a wide variety in organization, equipment and operations. Two-
thirds of the clubs have one ambulance while the remainder have two or more vehicles.
All are radio equipped. The typical club makes 46 trips per month of which two-thirds
were classed as emergencies. Each vehicle cost averaged $10,000 and is driven 6,800
miles per year at an annual operating cost of $1,700. Many operate in areas which over-
lap with other clubs. Some geographical sections are served by as many as 3 ambulance
clubs.

Thirteen clubs kept special logs to record trip and response times for use in this
project.

For a two-week period, the helicopter operated from the West Goshen Township
office as a unit in the Good Fellowship Ambulance Club for test and evaluation. Club
ambulance attendants were part of the flight crew which during this period completed
seven airlifts of injured persons. These club members were impressed by the speed and
accessibility of the helicopter but regarded the space limitations, litter arrangement and
limited medical equipment as quite inferior to their own ambulance vehicles.

Trip Time: Ambulance vs Helicopter

It was difficult to make direct comparisons of response and trip times between
conventional ambulances and the helicopter under normal day-to-day operating condi-
tions because conditions were seldom identical. Three methods which were used to
estimate the trip time differences revealed that the time saving by helicopter varied
widely. The helicopter was able to reduce trip time required by conventional ambulances
by as little as 30% on short trips during periods of light traffic but by 85% on longer
trips during periods of heavy traffic. In most instances the reduction in fravel time

was 50%

Accident History

Accident data for the 4-county area was extracted from the state-wide record file
for the 12 month period October 1, 1967 to September 30, 1968 which approximates the
study year. Accidents occurring during this period were as follows:

Accidents Persons
Fatal 306 339
tnjury 14,450 22,551
Property Damage 30,505 -
Total 45,261 22,890




One-third of the 45,261 accidents were injury-producing. It was estimated that
one-quarter of these required ambulance services. Since 1.5 persons are injured per
injury accident, approximately 5,600 persons used ambulance service during the study
year.

Monthly injury accident frequency varied only slightly from month to month indi-
cating that emergency medical services were required at a consistent rate. In contrast,
there was wide variation in injury accident occurrence by day of week with 1,644 occur-
ring on Tuesday and 2,520 on Saturday. Fifty percent (50%) of all injury accidents
occurred Friday through Sunday indicating that the heaviest demand for ambulance ser-
vice occurred over the weekend period. The daily rate on Saturday exceeds the daily
average for the week by 38%. On an hourly basis there is extreme variation in frequency
ranging from a low of 108 to a high of 1,354, with an average of 600 injury accidents per
hour. The highest hour was 4-5 p.m., at which time the frequency of occurrence was
225% above the average hourly rate. Only 1.2% of the injury accidents occurred between
3 a.m., and 7 a.m., which indicates minimum needs for emergency medical services
during this period. |t was also noted that 75% of the injury accidents occurred during
the 14 hour period the helicopter was available during this study.

This accident data illustrates the need for careful analysis of accident occurrence
by an hour, day and monthly basis in order to have sufficient personnel and equipment
available at the right time to provide an adequate level of emergency medical service
within any specified geographical area.

Accident frequency analyzed by local government revealed that a relatively small
number of local governments have a large number of injury or fatal accidents occurring
within their jurisdictional limits. For example, only 4 local governments in Chester
County had 100 or more injury or fatal accidents during the study year. This emphasizes
the need for neighboring local governments to combine their ambulance activities and
develop an effective emergency medical service on a regional rather than a local basis.

Cost Analysis

The total cost of this pilot study was $161,250 for both the medical and police
functions. * A separate cost breakdown by function was not maintained. In 49 qirlifts of
injured persons, 2 lives were ‘‘probably’’ saved as a result of rapid transfer to the
hospital. The question of whether or not society can afford such service requires placing
a dollar value on a human life and bodily injury, neglecting entirely human suffering and
distress that might also be reduced by improved service.

The National Safety Council has established $37,000 as the cost per death, $2,200
per injury and $360 for property damage. Death costs are based upon wage loss, insur-
ance costs, medical expenses and property damage. Based upon the National Safety
Council scale, the costs of accidents in the study area during the study year were com-
puted to be $73 million.

Basic helicopter ambulance costs for this study were $17.00 per stand-by hour
plus $35.00 per flight hour. A typical 14 hour day with 3 hours of flight time cost
$343.00. Flight time per airlift averaged 19.5 minutes plus approximately 10 minutes to
return to base or a rounded value totaling 30 minutes.

Two approaches are considered in this analysis (1) cost-effectiveness for a
helicopter ambulance service and, (2) cost of service to the user.

(1) At an assumed usage rate of 10 airlifts per 24 hour day (five hours flight
time) the cost per airlift would be $59.00; per month cost would total $17,700 for 300
airlifts. A life saved is worth $34,800 ($37,000-$2,200) according to National Safety

Council formula. Therefore, a helicopter ambulance service would be cost-effective if




it saved at least one life in 600 airlifts. This level appears to be easily achievable
since two lives were apparently saved in 49 airlifts during this study.

(2) Even at a usage rate of 10 airlifts per day the cost per trip is $59.00, which is
two to three times conventional ambulance charges. The question of whether or not
individuals or insurance companies would be willing to pay this cost remains unanswered.

Since society is the ultimate beneficiary of lives saved, then perhaps society
should provide the helicopter service on a standby basis through an acceptable method
of financing, with the user paying only the direct cost. If this were done the cost per
trip would be reduced from $59.00 to $17.00.

Can a helicopter ambulance maintain an average usage of 10 airlifts per day in a
practical day-to-day service? The 900 square mile study area produced 5,600 injured
persons who required ambulance service; this is an average of 15 persons per day. All
of these could not be serviced by one helicopter because of distance, drakness, rate of
occurrence, obstructions, and weather. Therefore, it is apparent that highway accidents
in this area did not produce sufficient injuries to attain an average usage rate of 10
airlifts per day. Other medical emergencies would also need to be serviced to reach
this level.

Finally, the question of time lapse between injury and proper medical treatment
is of vital importance in establishing a level of emergency medical service for the
accident victim. Most physicians queried in connection with this study believe it is
essential to transport expert personnel and equipment to the accident scene as quickly
as possible and even though his condition is successfully stabilized the critically
injured person should be transported to definitive medical care in the hospital as quickly
as possible. The consensus of medical opinion believes that the effective use of heli-
copter transport in medical emergencies depends upon the development of emergency
medical operations center on a regional rather then a local community basis. The heli-
copter should carry a highly-trained paramedic who could render proper medical aid and
determine the victim's needs for transportation and hospital care. The helicopter ambu-
lance could be used for hospital to hospital transfer when not servicing emergencies.

This study concluded the helicopter can improve the level of medical service, by
reducing travel time even in an area where existing ambulance service is considered to
be above average. Citizenry readily accepted this mode of transportation. However, it
should function as part of a regional emergency medical center in cooperation with other
emergency services within the region. Because it is a costly mode of transportation, it
must be used frequently to maintain the cost per trip at acceptable levels.




CONCLUSIONS

1. Helicopter ambulance transportation can reduce travel time below that required by
a conventional ambulance during normal day-to-day conditions. While individual trip
times varied extensively, the helicopter trip times were 30% less than ambulance trip
times during periods of low traffic volumes and 85% less during periods of heavy traffic
volumes. On the average, the reduction was estimated at 50%.

These travel time differences were achieved in an area where services by conven-
tional ambulance were considered superior and where the helicopter trip lengths were
about double those of conventional ambulances.

In 49 airlifts completed by the helicopter the trip from base to accident site aver-
aged 7.5 minutes, from accident site to the hospital, 5.8 minutes, with total response
time, from initial alert to delivery of the victim to the hospital of 19.5 minutes.

2. The majority of persons airlifted were not seriously injured. However, of the six
victims who did suffer life threatening injuries, conservative medical opinion stated
that the lives of two victims were “‘probably’ saved as a result of rapid transportation
to the hospital. In one case the helicopter trip time from the accident to the hospital
was three (3) minutes while conventional ambulance trip time was estimated at 20 to 25
minutes. In the second case the helicopter trip time was five (5) minutes. No estimate
was made for the conventional ambulance however, it did not arrive at the accident
scene until after the victim was in the hospital.

3.  There were no cases reported where permanent disability was avoided because of
low response time although the period of hospitalization was reduced for one victim.
In no instances did medical reports show that injuries had been aggravated hy heli-
copter fransport.

4, Nearly all accident victims readily accepted helicopter transportation as a mode
of travel. Two persons, neither of whom were seriously injured, refused helicopter
transport and were taken to the hospital in conventional ambulances. Similarly, many
physicians and hospital personnel who had contact with the helicopter operations were
initially surprised at the low response times and continued to be enthusiastic about the
service throughout the study.

5. Adverse weather conditions (usually fog, snow or high winds), prevented flights
15% of the time. Surprisingly, more flights were limited during spring and summer than
the fall and winter. Airlifts were successfully completed from travel lanes of limited
access highways, 2-lane highways, fields, parking lots and highway shoulders. Some
landings were completed at night although after-dark usage was limited unless the pilot
was familiar with the terrain. Because of these limitations, it was evident that an
effective emergency care system could not exclude ground transportation.

6.  While the communications system used by the helicopter could have been improved,
the lack of requests for helicopter ambulance service throughout the study was a result
of personal decisions not to call the helicopter rather than a communications hardware
deficiency. In addition, many ambulance companies make a practice of monitoring
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emergency radio frequencies and respond to accidents without having received a specific
request for their services. These two conditions resulted in far fewer airlifts by the
helicopter crew than initially expected and compelled the crew to respond to some
accidents on the basis of monitored reports. In those instances where helicopter service
was requested, the communications network operated satisfactorily.

While it was believed that direct contact between the helicopter and hospital
would be beneficial in an operating helicopter ambulance service, it was concluded that
the prime requisite would be establishment of a regional emergency medical operations
center in which definition of service areas and functions were clarified so both the
helicopter and conventional ambulance capabilities could be used efficiently. Such a
center could reduce duplication of services and operate effectively with @ minimum of
phone and radio equipment.

7. In spite of the wide variety of services rendered by ambulance companies within
the study area and the identifiable weaknesses of some, it was concluded by the project
staff that the majority of ambulance companies were satisfactorily meeting the demands
and expectations, made by their individual communities for emergency medical trans-
portation.

8. Helicopter ambulances should be equipped with oxygen, resuscitation equipment,
suction apparatus and a physicians kit in addition to inflatable splints and a first aid
kit. Even though trip times are short from the accident scene to the hospital, certain
treatment and resuscitation methods must be continuous until the victim reaches the
emergency room.

9. The Bell 47J2A model was satisfactory for purposes of this pilot study. However,
its performance characteristics and space limitations are considered less than satis-
factory as a vehicle in a regularly established ambulance service. |t was concluded
that the turbine-powered class helicopter service would reasonably meet the minimum
needs of an ambulance service because of its litter configuration, speed and lift charac-
teristics.

[t is not believed economically practical for a helicopter to meet the minimum
standards for interior space dimensions used for a conventional ambulance. Minimum
standards should be developed which would be applicable to helicopter ambulances.

10. The hospital landing site should be located within 100 feet of the emergency
room entrance so the injured can be easily transported by wheeled litter from the heli-
copter to the emergency room. Multiple transfers should be avoided since they are time-
consuming and distressing to the victim.

11. To maintain a reasonable cost per trip, the helicopter ambulance would need to
average ten (10) airlifts per day. Even at this usage rate the cost per trip would be
$59.00 which is about three times conventional ambulance charges.

12. It was estimated the study area produced an average of 15 persons per day, in-
jured in traffic accidents, who required the services of an ambulance. One helicopter
could not have adequately serviced all these accidents because of sequence of occur-
rence, weather, darkness, etc. Therefore, in order to maintain a daily average of ten
(10) airlifts, the helicopter ambulance would need to service other medical emergencies.
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13.  Based upon National Safety Council’s estimates, prevention of one traffic fatility
‘represents a monetary saving to society of $34,800. Therefore at a usage rate of 10
airlifts per day, a helicopter ambulance service would be cost-effective if it saved one
or more lives in 600 airlifts. This level of service appears to be achievable in practice
since in this study two lives were apparently saved in 49 airlifts.

14.  The Good Samaritan Act contains legal implications that apply equally to a heli-
copter ambulance as it does to the conventional ambulance and its personnel. There
are, in fact, no legal distinctions, for purposes of tort liability, between the use of a
conventional vehicle or a helicopter as an ambulance. The rights and obligations of
personnel involved are governed by the Act which considers negligence, intentional
acts and omissions designed to do harm to persons receiving emergency care.

The State Police evaluated the helicopter from the enforcement viewpoint and the
following conclusions apply to it as a police vehicle:

1. [nitial planning is of utmost and paramount importance. Any and all affected
agencies must be considered in this phase of the program. All steps or phases of the
program should be outlined in their entirety. Planning should continue during the course
of the project in order to make any adjustments that might become necessary.

2.  Adequate communications is an absolute necessity for proper utilization of the air-
craft and personnel. Permanent installation of a police radio fransceiver must be made
aboard the aircraft. This installation permits an excellent distance range for trans-
missions and receptions. Some type of public address system is essential to communi-
cate with people on the ground who are isolated or removed from radio contact.

3. Singular control by a department or agency of its responsibilities is necessary
for proper direction and utilization of personnel and equipment.

4.  Aircraft operations can easily be integrated into a station’s operations without
any disrupting influence. If anything, the integration provides a close working inter-
relationship between aircraft members and regular field personnel.

5. Personnel, who are selected to participate in the program, must be accepted on a
voluntary and expressed interest basis.

6. Regular police field personnel accept the craft as another tool or supplemental
aid in the performance of their sworn duties. Reliance and mutual cooperation accent-
vates a complirentary element which promotes a greater number of successful accom-
plishments.

7.  Under emergency conditions, the aircraft has the capability to assist in activities
outside the perimeter of the base station’s area of operation.

8.  From the police viewpoint, restricting the activities of the helicopter to responding
to accidents, or simply patrolling for accidents, is unproductive, costly, and unrealistic.
As a patrol vehicle, it excelled because of its multi-purpose use. In utilization of the
flight time allowed, it was obvious that accident response was only one of the many
diversified uses. ‘
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9. Evaluation tests must be performed under controlled conditions for measuring the
craft's effectiveness in the area of highway traffic safety. Similar tests must be per-
formed to illustrate a cost analysis.

10.  Public attitude is favorable to the use of o police helicopter, especially under
emergency conditions.

11. The aircraft must be identified as a police vehicle in order to communicate this
fact to the public and generate an awareness of police presence. Publicity through the
news media will assist in accomplishing this purpose. Craft identification, coupled
with the selection of an area which has light helicopter traffic, makes the patrol vehicle
more obvious.
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INTRODUCTION

The Highway Safety Act of 1966, Public Law 89-564 is the fundamental force
which has generally moved the Federal Government toward the application of modern-day
technology to the field of highway safety. While many Federal agencies as well as
State Organizations have been pursuing solutions to complicated highway problems, the
Highway Safety Act of 1966 has collectively brought attention to the seriousness of the
national problem.

The National Highway Safety Bureau which was created by this Act developed
sixteen safety standards covering all phaoses of activities affecting highway travel.
These standards set the goals and establish the levels of performance that each state
and local government must attempt to reach over the next several years. One of these
standards, Standard 311, Emergency Medical Services states that:

““Each State, in cooperation with its local political subdivisions, shall have a program to ensure
that persons invelved in highway accidents receive prompt emergency medical care under the
range of emergency conditions encountered.”’

In early 1967, prior to the development of this standard, the Commonwealth of
Pennsylvania became actively involved in discussions and plans which included the
use of helicopters for emergency evacuation of highway victims.

Copters, Inc., a Philadelphia based helicopter transport firm, pursued the matter
by making a presentation entitled ‘‘A Pilot Program for Highway Casualty Assistance’
to Secretary of Highways, the Honorable Robert G. Bartlett. From that date, April 24,
1967, state interest moved the concept along to the point of submission June 22, 1967,
to the National Highway Safety Bureau for a Highway Safety project grant. The program
was accepted by the Federal Government and, with supplemental changes, Project EM 68-
1-002 was approved by the Federal Government September 22, 1967; Copters, Inc. re-
ceived a signed contract November 10, 1967; and the project started November 17,
1967 and ended November 16, 1968.
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OBJECTIVE & SCOPE

~.

The feasibility of using helicopters as ‘‘air ambulances’’ has been proved in
Korea and Vietnam. Whether the need is on a battlefield or on a highway, the civilian
and military objectives are similar. In both cases the helicopter must provide a fast,
effective means of transporting medical aid to the victims; it must also transport the
victim to a center for major medical attention. However, the economics of a civilian
system vs. a military system can be quite different because of mission or purpese.

The principle objective of this study was to determine how effective a helicopter
ambulance could be in increasing the chances of survival of traffic accident victims.
Some specific questions for which answers were sought are:

(1)  What is the time reduction possible in getting proper medical aid
to the accident victim either at the accident scene or hospital as com-
pared to normal ambulance transportation?

(2) s this time reduction significant in preventing death or permanent
disability to a severely injured person?

(3) How many deaths or permanent injuries can be prevented using
helicopter ambulance over a given area and/or time span?

(4) What are reactions of the injured persons being transported by
helicopter?

(5)  Are certain types of injuries likely to be aggravated by helicopter
transport?

(6) What is the cost of maintaining helicopter ambulance service as
compared to regular ambulance service?

(7) Can a helicopter reduce the number of ground ambulances required
to properly service a given area; what is the proper balance between
maintaining both helicopter and ground ambulances?

(8) How large an area can one helicopter adequately service?

(9) What are the minimum desirable characteristics for the helicopter,
with respect to size, range, speed and equipment?

(10) To what extent do adverse weather conditions, physical obstruc-
tions or other factors prevent the helicopter from performing its function
as an ambulance?

(11) Are speciliazed types of medical equipment necessary or desirable
to optimize the helicopter mode of transport?

(12) What communications are necessary between helicopter, local or
state police, ambulance clubs, hospitals, and others?

(13) Should the helicopter patrol certain areas, or at cerfain times, or
remain at the base awaiting calls?

(14) Can helicopter be assigned other functions, such as police patrol
or criminal work without adversely affecting its primary mission of an
ambulance for traffic accidents or other emergencies?

(15) Does rapid removal of accident victims permit earlier resumption
of normal traffic flow?
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It was difficult to define an objective in terms of specific goals to be achieved
such as saving "‘x"’ number of lives or providing x% better service than existing ambu-
lance service, although the desirability of doing this was recognized for evaluation and
measurement of the degree of success in attaining these goals.

The systems approach which depends upon identification of specific goals has
been effective for developing solutions to difficult problems. This technique usually
consists of identification of problem and system requirements, development of system
components or sub-systems and finally testing alternatives independently and in com-
bination to determine the effects on the total system.

This methodology is particularly applicable to studies involving many interrelated
variables, such as those encountered in development of emergency care systems.

The general premise assumed that the physical (and emotional) conditions of an
injured person worsens with passage of time until proper medical attention is provided.
The rapidity of deterioration is dependent upon the type and seriousness of the injury,
the normal physical well-being of the victim prior to injury and his environment during
the period between injury and hospital care.

Although many interrelated factors are involved in improving a victim's chances
of survival, this study was principally concerned with evaluating the effect helicopter
transportation might have on those variables connected with response time.

Common events connected with any injury producing accident might be classified
as follows:
accident occurrence
detection of accident
notification of authorities
dispatching of ambulance
ambulance arrival at scene
diagnosis of injury
treatment at scene
departure for hospital
treatment enroute to hospital
arrival at hospital
arrival in emergency room
diagnosis of injuries

13, treatment

Other variables include quality of emergency service by ambulance and emergency
room personnel, availability of physicians, jurisdictional boundaries, ‘ocal habits and
customs, which must be identified and measured in a total systems approach.

Thus this study which was concerned principally with events 4 through 10, in
evaluating one mode of transportation in relation to another mode could easily expand
into a series of comprehensive studies carrying far beyond the original scope of this
project without necessarily finding an answer to the basic question *‘Can a helicopter
ambulance provide the means to reduce deaths and the effects of injuries in a civil
environment as it does in a military environment?"’

It was believed thai answers could be found to most of the questions previously
stated by practical testing. The method of approach, therefore, was to place a heli-
copter ambulance in service and develop in general terms, only those studies required
to find answers fo those questions without the sophistication of rigorous systems analy-
sis. These tasks include:

—

—_—
Ny —

(1) Measurement of helicopter capabilities in a civil environment through
airlift of victims from both actual and simulated traffic accidents.
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(2)  Medical evaluation of victims transported by helicopters.

(3) Development of criteria of communications needs to permit optimum
use of helicopter.

(4) Survey and analysis of existing ambulance service within study
area.

(5)  Analysis of accidents occurring during study year within study area.
(6) Evaluation of other uses of the helicopter (especially police).

(7)  Review of the legal status and responsibility of helicopter ambu-
lance operating agency.

(8) Cost-effectiveness evaluation.
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FIGURE 1

SOUTHEASTERN PENNSYLVANIA
HELICOPTER AMBULANCE STUDY AREA
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STUDY APPROACH

It was hypothesized that a helicopter ambulance would be useful in reducing
travel time under either of two common circumstances: (1) in heavily populated areas
where traffic density or unusual road network could delay normal ground ambulance
operations, and (2) in remote rural areas where distance rather than traffic volumes
prevented the ambulance from first reaching the victim and then the hospital quickly.

Geographical Location

Since this study wes to be conducted in an urban environment, the southeastern
corner of Pennsylvania (excluding City of Philadelphia) was selected as the study area.
This consists of 900 square miles encompassing the suburban Philadelphia region in
Delaware, Chester, Montgomery and Lower Bucks Counties. This area which has a
population of just over one million persons has an average density of 1,100 persons per
square mile. It includes 34,000 miles of highways and is presently serviced by 29
general hospitals and 93 ambulonce companies, the majority of which are composed of
volunteer attendants.,

It was not known at the beginning of the study the magnitude of the emergency
medical problem for the area. During 1966, 39,300 accidents occurred within the area
of which approximately 1/3 resulted in personal injuries. It was found later by samp-
ling accident data for one month, approximately 25% of the injury producing accidents
require the services of an ambulance.

A nine-month study of accidents on 150 miles of high-volume routes (both limited
access and surface arteries) in this area showed accidents occurred at rates varying
between 232 and 1,283 accidents per 100 million vehicle miles. Expressed in terms of
density, the rate varied between 20 and 89 accidents per highway mile. It was evident
from this sampling that the accident frequency in this area was sufficient to test the
helicopter ambulance, although the efficiency and quality of ambulance service was
not known.

<« Figure 1 illusirates the location, highway network and the limits of the study area.

Participating Agencies

Because the project involved highway safety, law enforcement, emergency medical
service, and aviation, the support and cooperation of the state departments responsible
in these areas was sought and received. The study thus became a joint project consist-
ing of:

Pennsylvania Department of Highways
Pennsylvania State Police
Pennsylvania Department of Health
Pennsylvania Aeronautics Commission

The general responsibilities of each state agency were as follows:

Department of Highways: Provide overall supervision to project, assist project
coordinator as required, prepare progress reports for National Highway Safety Bureay,
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LOCATIONS OF PARTICIPATING HOSPITALS

R PN Ty & 0 R N AAVA S i Ty v A RS Zg
sty ";gi,'»-‘-@gw'@;ﬁi“ﬁ‘ﬁ@ﬁ%ﬁﬁ?’éﬁhr ..
oW g s LN Y
S S e ey et
Ay Ser G S IR MeN A G
Tl e
TMANA s N s K e SIS S e S e
PN ST L a5 S ST G NS N A S Y 3
@gﬁ%sﬁ%%‘ ig% g;‘%?% S %}g% ﬁ@%ﬁ SR
-‘&\‘ f ‘~ ‘ .? P‘ }'{iv Eir “é" XA v A \ 7
WA TR N
& H ) [ ELoX > "" "Q i R % ‘-
3 é‘ﬁ"; f ,@@8’& %@%’ &R R~ A
S V‘!‘ ANERN 2] : 5
/5 ;ﬁi‘ ) K% Ol
{ & . ) - .

X 9N :
lllll ) s i ’\‘ ALk
"”
R EBE
Y l‘ =
s B
RISy D
<& =pCOATE 3
"@“\"'g !‘\‘g‘%g’ ( H =R
TG A ESTE
G sy
iy = (e ae
o SN AL
maci) YOI =5 -l sy ey
N BBt |\ ele
IR NN
LY RC i M lger Yy
ER TN
1“ 4# ‘ @ H
Lo
R
e
v..-":‘t/
' WILMINGTON
T e T v e s
—lideas PR TRAITIC ROATE 400000 STATE FLAMLCUORBGIAATA $TSTIN
tmredeee e

22

g g
L |

! PHILADELPHIA

JHILADELPHIA

A HELICOPTER BASE
® HOSPITAL

FIGURE 2



compile accident data during study year, study existing ambulance services, review
legal aspects associated with helicopter ambulance operations.

State Police: Provide base facilities for helicopter and crew, troopers to serve
as medics, and communications net; maintain daily records of flights, special reports
of each medical evacuation; evaluate alternate uses of helicopter for law enforcement.

Department of Health: Arrange for and conduct advance training in first aid for
troopers and pilots; work with participating hospitals and physicians to evaluate medi-
cal reports and analyze effects of helicopter transport on accident victims.

Aeronautics Commission: Provide technical support in selecting and approving
landing sites at hospitals; provide professional assistance in selecting and evaluating
aircraft, performance and review of flight operations.

A Coordinating and Advisory Committee was created consisting of representatives
of these organizations for the purpose of reviewing the progress of the study periodically
and providing guidance. The Committee, whose function was advisory in nature, met
monthly in the early stages of the study to hear a report by the project coordinator,
discuss the results achieved and recommend modifications to operating procedures as
required to improve effectiveness of study.

In addition te the committee members, representatives from the Franklin Institute,
involved in a study for National Highway Safety Bureau in emergency medical services,
were invited to attend and participate in the meetings.

It was believed that the project needed the guidance of persons who understand
the clinical needs of patients and who could evaluate or develop new equipment or
procedures to best utilize the helicopter mode of transport in emergency situations. It
was also essential that a physician evaluate the mwedical effect of '‘time saving’' for the
injured in receiving proper medical care, made possible by helicopter transport.

Five hospitals were invited to participate in this program. These were chosen on
the basis of interest in the project, adequate emergency room facilities, adequate heli-
port, and geographical location within the study area. They were:

Coatesville Hospital
Lankenau Hospital

Lower Bucks County Hospital
Nazareth Hospital

Riddle Hospital

A representative of the surgical staff of each hospital was requested to serve on a
medical advisory committee and to assume responsibility for collecting the required
data on accident victims admitted via helicopter. Dr. Stanley Smith of the Department of
Health was, appointed chairman of this committee. The initial meeting of the committee
was held November 14 1o review the project and design an appropriate emergency room
data form.

In addition to the five original hospitals associated with the project, three other
hospitals were added after March 1, 1968. These were:

Phoenixville Hospital
Pottstown Hospital
Chester County Hospital

4 Figure 2 shows the locations of these hospitals.

Local police and ambulance companies within the study area were invited to attend
a series of briefing sessions which described the objectives of the study, the procedures
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to be followed and its relationship to the overall safety effort. Their support and cooper-
ation was solicited.

There are 56 separate police jurisdictions in the four county area and even though
interest in the project appeared to be high, it was apparent that coordination among
units could not be achieved on a regional basis; procedures and communications varied
and there was no common radio net.

A similar situation existed among the 93 ambulance companies. Each operated
within an area, roughly defined, which generally overlapped with other ambulance units.
There was wide variance in organization, operating procedures, and equipment. A later
survey revealed at least 17 different radio frequencies being used by the 93 companies.

There was no one ambulance association representing the majority of companies
with which to work. It was apparent that future contact and assistance would have to be
obtained on an individual company basis.

Operating Procedures, Personnel and Equipment

A contract to provide helicopter service was entered into with a Philadelphia
firm of Copter's, Inc. to furnish a helicopter properly equipped for amibulance service,
to be available 14 hours daily, 7:00 a.m. to 9:00 p.m. seven days a week for a period
of one year.

A Bell Model J-2A helicopter, which was recommended by the contractor, was
modified to accommodate a pilot, a medical attendant and one litter passenger. This is
normally a 4-place craft, piston engine with a cruising speed of 91 mph, top speed of
105 mph. It has o payload capacity of 659 pounds and a range of 200 miles. Special
doors were requited to accommodate the litter. Two litters could be used, however,
there would not be sufficient space for the medic.

The helicopter was equipped with the aircraft VHF radio as well as an FM trans-
ceiver tuned to the state police frequency. It carried the following medical supplies
and equipment:

Complete first aid kit with splints
Oxygen tank with mask

Stretcher

Clean linen and blankets

o0 oaQ

In addition it was equipped with a public address system.

Time schedules, procedures, and data collection forms were developed which
required continuous liaison among the participating agencies. The following general
procedures were established:

(a) The aircraft and assigned personnel were stationed at the State Police Troop
K Headquarters located at the western edge of the City of Philadelphia. Duty hours
were 7:00 a.m. to 9:00 p.m. daily

(b) The flight crew consisted of the pilot and a state trooper who served in a
dual function - policeman and medical attendant.

(c) The helicopter would patrol the heavy traffic corrdiors during the 7-9 a.m.
and 4-6 p.m. periods, on the basis that it would be readily available for emergency calls
or could observe needs and dispatch for assistance to accidents, disabled vehicles,
traffic bottlenecks, etc.
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FIGURE 3

BELL MODEL J.2A &-PLCE HELICOPTER MODIFIED TO CARRY ONE LITTER
PATIENT AND ONE MEDICAL ATTENDANT IN ADDITION TO THE PILOT.

FIGURE 4

¢

INTERIOR ARRANGEMENT SHOWING LITTER AND DROP SEAT FOR ATTENDANT

BEHIND THE PILOT.
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FIGURE 5

Y .,"f‘w';. i) oSk LY
TROOPERS CARRYING “ACCIDENT VICTIM” ON LITTER.

e

"ICTIM" BEING PLA.CED IN J-2A.
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FIGURE 7

N73993

"VICTIM™ AND TROOPR-MEDICAL ATTENDANT IN HELICOPTER.

FIGURE 8
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(d) The trooper aboard would serve as ‘‘commander.’”” He would select patrol

routes, determine traffic service needs, and maintain radio contact with the base station
and moblle police units.

(e) During off-duty hours, the aircraft was stationed at Copter's, Inc. maintenance
base at Philadelphia International Airport.

(f) During the flight to Troop K each day, regular checks were made to insure
the operational status of aircraft and communications equipment through the service
system.

(g) In the event of inclement weather, the aircraft and personnel remained on
standby and were prepared to operate from the maintenance base at International Airport.

The following operational procedures were established for the service while on
patrol or on standby (See Figures 9 & 10).

1. The need for air-ambulance service was determined by local or state police
on the accident scene.

2. The officer requested the service through his headquarters, providing accurate
location information.

3. The police unit involved in turn requested the service by radio or telephone
through Troop K Headquarters.

4. Troop K dispatched the helicopter.

5. Upon reaching the scene, the crew rendered first aid.

6. The trooper made the basic determination:

a. He could elect to take the injured to a hospital
b. He could decide it necessary to bring medical assistance to the scene.

7. In the event of victim removal:

a. The crew advised the dispatcher at Troop K of nature of injury, hospital
destination and ETA.

b. Troop K alerted the participating hospital.
During the flight, the crew maintained communication with Troop K, which
in turn maintained contact with the hospital so that appropriate facilities
would be on hand upon arrival.

8. In the event of a need to bring medical assistance:

a. The crew was to advise Troop K of the situation and request assistance.

b. Troop K would forward the request to appropriate hospital.

c. The helicopter would proceed to the hospital, pick up required personnel
and return to the scene.

d. The trooper would remain on the scene and would communicate with the
system using a portable radio unit.

9. A detailed log of operations was maintained, including calls received, time
of call, location, departure from base, artival at scene, arrival at hospital, description
of accident including degree of injury, traffic conditions, weather conditions, name of
officer who requested service, etc.

Copter’s, Inc. maintained a staff of three (3) pilots and one manager to operate
the facility during prescribed hours.

(a) Pilots held current commercial helicopter ratings and current medical certifi-
cates. They also met Copter’s, Inc. requirements of a minimum 3,000 hours flight time
and were given a flight check at least every six (6) months.

(b) First aid Training

1. The Pilots were given advanced red cross training (troopers had previously
received this)
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FIGURE 9
MODE OF OPERATIONS
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SPOTS — - IN FIRST AID,
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2. Both troopers and pilots were given ambulance attendant training course

sponsored by the Department of Health and conducted by Lankenau Hospital.

(c) The Copter’s, Inc. manager was responsible for maintaining appropriate liaison
between the Department of Highways, State Police and participating hospitals.

Copter’s, Inc. provided full insurance protection to the Commonwealth and its
employees, along with a ‘‘Save Harmless' clause with respect to Commonwealth em-
ployees. Also provided was mal-practice insurance for all employees.

A second 47 J-2 helicopter was required to be available at all times as a backup
aircraft. This would allow routine as well as unscheduled maintanance to be performed
without disruption to the ambulance operation. In case of a major emergency, the second
aircraft was available for use as needed. The original contract was modified later
however, to permit the contractor to use the back up helicopter for other purposes within
the Philadelphia area provided it would be available within one hour.

Nine troopers from Troop K were selected to serve with the project on a part-
time basis. They were briefed on the objectives of the study and assisted in devel-
oping the procedures. They were assigned on a rotating two-shift per day basis; 7:00
a.m. to 3:00 p.m., and 3:00 p.m. to 9:00 p.m., which corresponded to the pilot rotation.

With the multitude of local radio systems operated by local police and ambulance
companies throughout the studyarea, it was apparent the only common means of communi-
cations available was the state police net.
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FIGURE 10
COMMUNICATIONS NETWORK
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STUDY PHASES | AND I

Phase | (Troop K Headquarters, Belmont Ave., Philadelphia)

The first weeks were spent principally in familiarizing the pilots and troopers
with operational procedures, recognition of land marks, physical obstructions and hos-
pital lunding sites. Patrols were flown during peak traffic periods, 7:30 to 9:00 in the
morning tand 4:30 to 6:00 in the ofternoon. Flight schedules were not rigid, however, and
some nff-peak hour patrols wuie also flown. The major service provided while on patrol
consisted of dispatching assistance to disabled vehicies which were spotted, reporting
minor accidents, and responding te varied emergencies. In one instance, a rare type of
blood was rushed to an outlying hospital. In another, the helicopter served as an obser-
vation post, clearing a path and directing Highway Department salt trucks through hund-
dreds of stalled vehicles on 1-76 during @ sudden jcing condition.

The operation at Troop K Hizadquarters was somewhat hamperad by weather condi-
tions. Severe cold weather had # direct bearing on the performance of the helicopter.
There were no protective facilitius at Belmont for the helicopter and during the months
of December and Jonuary, it was not possible to keep the helicopter at the state police
station. During these times, the ship was on call by phone to Copter, Inc., operations
at Philadelphia International Airport. This, of course, did shed some light on operating
restrictions due to weather. In approximately #wo and a half months, the helicopter was
scheduled to fly 204 normal patral missions. On 19 occassions (9.4%) weather prevented
the: ship from responding to the schedule. Three requests were received for helicopter
ambulance service during the time weather restricted flights. While this number in itself
is not large, it does indicate the importance of considering weather as a significant
facter in planning helicopter opgrations for emergency medical services.

In view of the number of accidents that occurred daily, very few requests for
helicopter service were received at the Troop K Base. Fourteen requests resulted in
three actual air lifts, one of which was o heart attack victim. In each instance the
landing, administration of first:aid, loading and transporting of the victim to the hospital
was carried out smoothly and without incident. Response times were remarkably short,
In one instance the total elapsed time from receipt of call at the police barracks to
delivery of victim to hospital was just nine minutes. Trip time from accident scene to
hospital was three minufes. Normal trip time by ambulance at this hour to hospital
from accident scene would have been 25 minutes.

Although 58% of the flights recorded a useful service of some type being performed,
the lack of requests for ambulance service caused concern. Investigations indicated
that competition between ambulance clubs located throurhout the area was high, that
working arrangements between local police, ambulance clubs and hospitals had been in
existence for many years and that a general reluctance to call the helicopter prevailed
unless the “‘spectacular” accident occurred. In the majority of instances, the local
police simply elected not to request the helicopter for the “‘normal’ injury accidents
that occurred so frequently, Thus the study suffered from a lack of necessary data
required to evaluate the helicopter as an ambulance and it was a factor over which the
project had little or no control.

33




Phase 1l (Exton Sub-Station)

A special consultant was employed to review the study procedures and based
upon his recommendations, the advisory committee moved the study to the State Police
Sub-Station on March 1, 1968 at Exton which is located in the western section of the
study area in a more rurcl environment.

The Exton operation functioned in a similar manner to that at Troop K so far as
flight schedules, communications and operational procedures were concerned. The
principle differences between the two operations were as follows:

(1) Four troopers (in contrast to 9 at Troop K) were selected from a group of
volunteers to fly as trooper-medical attendants. They were given special first-aid train-
ing and briefed on the objectives of the study. Only three troopers were used in the
crew during the latter part of the study.

(2) The area of operations was generally limited to Chester County although the
helicopter would respond, if called, to any part of the original study area.

(3) The helicopter was identified as a State Police vehicle (green and white with
letters "'STATE POLICE"') and was used more extensively in the day-to-day police
operations of the sub-station; however, its priority mission continued to be an ambulance
to service traffic accidents or other medical emergencies.

(4) A radio monitor for the Chester County radio network was placed in the Exton
sub-station which permitted mutual monitoring between the county and state police
radio nets. This resulted in more effective communications for the helicopter operations
because the base station at Exton could monitor Chester County radio and relay infor-
mation to the helicopter. This also enabled the helicopter crew to respond to some
emergencies upon hearing first reports, even though their services had not been specifi-
cally requested.

TABLE 1
SUMMARY OF HELICOPTER OPERATIONS

PERIOD ENDING
12/31 3/31 6/30 9/30 11/16  Totdl

Number of Days 45 91 91 91 47 365
Hours Flown 143 285 201 206 148 983
Patrols

Schedul ed 90 176 182 182 94 724

Completed 85 151 154 165 67 622
Patrols Noting Disabled Vehicles 13 39 18 9 4 83
Accident Response 3 12 b 62 16 144

Airlifts Completed 0 6 15 19 9 49
Police Surveillance

Criminal 0 4 16 27 8 55

Civil Search (Missing Persons, etc.) 0 1 7 9 7 24

Miscellaneous (Fires, Traffic Violations,

etc.) 3 9 15 9 4 30

Demonstrations 3 3 15 28 4 53
Accident Simulations 1 3 3 8 0 15
Engineering Surveys 1 Z 2 4 0 9
Patrols Recording No Incidents 55 4] 42 67 39 244

Details of these activities are discussed in other sections of the report.
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Table 1 summarizes the various helicopter activities during the 12 month period
as recorded in the trooper’'s daily log. Although the operation at Exton produced improved
results because of the changes outlined previously, it was still of concern to all project
personnel that more requests for ambulance services were not received. Of the 144
medical emergencies to which the helicopter responded, many responses were a result
of intercepting a report of an accident by monitoring the local county frequency.

Disabled vehicles were observed on 83 patrols and response by the helicopter
crew found the 55% of the vehicles required some type of aid which was summoned by
the trooper aboard the helicopter.

As a police vehicle, it was dispatched to 55 criminal cases, 24 civil searches,
usually including missing persons, and 30 miscellaneous police activities, such as
servicing fires, civil disturbances, and traffic violations.

It completed 244 (39% of the total) patrols in which no incidents were recorded.

[n addition, it participated in 53 demonstrations at hospitals, schools and ambu-
lance club meetings.

It was used 9 times for engineering surveys and !5 times for airlifts at simulated
accidents.
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ACCIDENT HISTORY DURING STUDY YEAR

Accident data from the four county area were extracted from the statewide record
file covering the twelve month period from October 1, 1967 to September 30, 1968. This
period approximated the study year which began November 15, 1967. The data desired
was the total accident frequency, occurrence by hour, day of week and month of year.
The following table indicates the totals by county.

TABLE 2
ACCIDENTS DURING STUDY YEAR

Average No. of

Number of Accidents No. of Persons Persons Injured
Fatal  Injury P.D. Total Killed  Injured  Per Injury Accident
Bucks 92 2,915 5,809 8,816 101 4,741 1.6
Chester 79 2,326 4,556 6,961 86 3,773 1.6
Delaware 62 3,913 8,363 12,338 67 6,002 1.5
Montgomery 73 5,296 11,777 17,146 85 8,035 1.5
Total 306 14,450 30,505 45,261 339 22,551 1.5

Monthly Variation

Although the pattern of all traffic accidents varied widely from month to month
between counties (430 in Chester to 1,700 in Montgomery), the injury type accident fre-
quency was relatively constant over the twelve month period as illustrated in Figures 11
through 15. The table below illustrates the injury accident frequency ranges and the
variation between counties.

TABLE 3
MONTHLY FREQUENCY OF INJURY ACCIDENTS

NUMBER OF INJURY ACCIDENTS

Monthly Range High
(low/high) Month
Bucks 194/280 August
Chester 165/248 May
Delaware 271/405 May
Montgomery 367/531 December

Fatal accident occurrence varied between 3 and 14 fatals per month over the
12 month interval in each of the four counties. It is evident that emergency medical
setvices are required at a fairly constant rate, month by month, which would result in
uniform utilization of personnel and equipment.
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NUMBER OF ACCIDENTS

NUMBER OF ACCIDENTS

ACCIDENT FREQUENCY BY MONTH
{October 1, 1967 - September 30, 1968)
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NUMBER OF ACCIDENTS

NUMBER OF ACCIDENTS

ACCIDENT FREQUENCY BY DAY OF WEEK
(October 1, 1967 - September 30, 1968)
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FIGURE 20
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Daily Variation

Figures 16 through 20 illustrate the variation in accident occurrence by day of
week. Note the very high fluctuation in the injury accident pattern; in the four county
area Tuesday was the lowest day with 1,644 accidents while Saturday was the highest
with 2,520. Fifty percent (50%) of all injury producing accidents and fifty-two percent
(52%) of all fatal accidents occurred within the three day period, Friday through Sunday.
More fatal accidents occurred on Saturday than any other day of the week - 85 (28% of
total) although the fatal accident occurrence was fairly constant on the other six days,
ranging from 31 to 44 per day.

The county by county distribution of the number of injury producing accidents is
summarized as follows:

TABLE 4
DAILY FREQUENCY OF INJURY ACCIDENTS
Daily Range
Min./Max. Average High Day
Bucks 340/548 414 Saturday
Chester 235/452 332 Saturday
Delaware 438/747 559 Saturday
Montgomery 621/931 757 Friday
4-County Area 1,644/2,653 2,060 Saturday

It is evident that the heaviest demand for emergency medical services is over the
weekend period - Friday through Sunday - and that the highest single-day need is Satur-
day (Figure 20). It should also be noted that the peak daily range exceeds the average
by as high as 38% in one county indicating the quantity of services established for this
area must consider peak load periods rather than averages to maintain satisfactory ser-
vice at all times.

Hour of Day

Figures 21 through 25 indicate the wide variation in accident occurrence by hour
of day in each of the four counties. Figure 25 indicates that 6:00 a.m., which was the
low point in the 24 hour period for injury producing accidents was the beginning of a
sharp rise which peaked at 8:00 a.m. and bottomed at 10:00 a.m. By 1:00 p.m. the in-
creased frequency equalled the 8:00 a.m. peak and continued rising until 5:00 p.m.
at which time it began decreasing steadily dropping below the 8:00 a.m. peak to 9:00
p.m. until it reached the 6:00 a.m. low.

It was noted that 77% of all accidents occurred between 7:00 a.m. and 9:00 p.m.
at which time the helicopter ambulance was available; seventy-five percent (75%) of
the injury producing accidents and 54% of the fatal accidents occurred during this period.
[t was also noted that 84% of the fatal accidents occurred between 1:00 p.m. and 5:00
a.m.
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The hourly injury accident occurrence distribution by county is summarized as
follows:

TABLE 5
HOURLY FREQUENCY OF INJURY ACCIDENTS

Number of Injury Accidents

Range (Min./Max.) Average High Hour
Bucks 20/248 120 5-6 p.m.
Chester 32/241 97 4-5 p.m.
Delaware 28/379 163 4-5 p.m.
Montgomery 37/491 220 4-5 p.m.
4-County Area 108/1,354 600 4-5 p.m.

This indicates the extreme variation in injury accident frequency by hour. Over
the four county area the low hour was 18% of the average hourly frequency while the
highest hour was 225% of the average. It was noted that between 3:00 a.m. and 7:00
a.m. the injury accident occurrence averaged 171 accidents/hour or 29% of the average
hourly rate. During this period only 1.2% of the total injury accidents occurred, which
indicated only a minimum of emergency medical services are required as compared to
other periods of the 24 hour day.

The figures illustrate that the hourly variations are consistent in each of the four
counties. With the exception of Bucks, more injury accidents occurred during 4-5 p.m.
than any other hourly period. This is normally the heavy traffic flow period. During
this hour, a total of 4,294 accidents occurred of which 1,354 resulted in injuries and
18 fatalities.

The above data indicates that 4-5 p.m. is the peak hour, Saturday is the peak day
and May the peak month. This does not mean, however, that the highest hour accident
occurrence is 4-5p.m. on a Saturday in May. |t does mean that 4-5p.m. will be the busiest
hour, Saturday, the busiest day and May, the busiest month for emergency medical ser-
vices. To determine the personnel and equipment required to provide an adequate level of
emergency medical service during peak accident periods it would be necessary to analyze
accident histories hour by hour throughout the year within the area under consideration.

Additional accident data is included in the appendix.

Accident Occurrence by Local Government

The accident density map, Figure 26, illustrates the geographical distribution of
fatal and injury accidents as they occurred within each local government in the four
county area. The area of the circles, which are plotted at the centroid of each local
government, is proportional to the number of accidents.

The locations of the two helicopter ambulance bases are also identified. Con-
centric circles from the Exton base illustrate the average response time zones based
upon a two minute lift-off plus an average cruising speed of 91 mph.

Figures 27 through 30 for each countyillustrate the accident frequency distribution
within local government during the study year. A comparison is made between total and
fatal and injury occurrence.
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FIGURE 21 FIGURE 22
1800 1800
UCKS |CO. CH STJR EO.
1600 1600
1400 1400
1200 1200
1000 E 1000
g
8§00 & 800
2
600 / 3 600 /‘\
.
400 / \/ 400 / \
/ N Val \/\
\/ LT / N
200 p A 200 = ’ //\\
\"\h—/, d f inn \_/ oy L1201 Pt
0 0 A
v NN Pl /N
SN LN A LN AL ey

1 234567 891010121 23456789210112 1 2345678%W0N121 2345678910012
AM. P, AM. P,
HOUR OF DAY HOUR OF DAY
e IHJURY N—— Y} — TOTAL
FIGURE 23 FIGURE 24
1800 1800 L
DELAWARE CO M DN’TGO V\'Efq CO.
1600 1600
1400 1400 \
1200 1200 I
A hv_‘
z
1000 ' E 1000
S
/ \ : \ile
800 & 800
; / o ] \
/ g
600 \J § 400
o L/ N
400 V 400 \
\ N N\ LN
N \ LA
200 \ < < 200 \ -
o
\-.\\ / / N’ ™ \‘\§~L/
0 7] 0
10 10 /
y L IANALYN
. N/ v A TNNAL . LN LA ANV
123456789W0N121 2345678910012 1 2345678900121 23456787%10012
AM. PM. AM. PN,
HOUR OF DAY HOUR OF DAY

44



NUMBER OF ACCIDENTS

4500

4000

3500

3000

2500

2000

1500

1000

500

30

FIGURE 25

ACCIDENT FREQUENCY SUMMARY

BY HOUR OF DAY
(4 County Total)

mnsweraee  {NJURY
e FATAL
mmessm  TOTAL
Vol
aEnNpANEHANAN NuSkAmuNER IIMIIIIIIIIII .“&.V.E..'A.GIE..IN ﬂl]lellAlcﬂclllDl Fl!rlslﬁll
\\
R
[
Nl ™

1 2 3 45 6 7 8 9 101MWI121 2 3 456 7 8 9101 12

AM. P.M.
HOUR OF DAY

45




There are a total of 237 local governments in the four counties. It is evident in
each of the counties that a relatively small number of the local governments have a small
ptoportion of the total number of accidents. For example, only four communities in
Chester County sustained 100 or more injury and fatal accidents during the year which
averages about two accidents per week. This indicates the need for adjacent local
governments to combine efforts in providing effective emergency medical services on a
regional rather than local basis to achieve the most efficient utilization of personnel
and equipment furnished with the available financial resources.

Approximately one-third of the 45.261 accidents occurring were injury producing.
A cursory study of accidents occurring during December of 1967, showed that approxi-
mately 25% of the injury accidents required the services of an ambulance. This would
indicate that one accident in twelve required the services of an ambulance and on this
basis, during the study year, approximately 3,700 traffic accidents require ambulance
services. It was noted that the number of persons injured averaged 1.5 persons per
injury accident. Therefore, it can be estimated that 5,600 persons in the four county
area required emergency ambulance services as a result of traffic accidents during the
study year.

FATAL & INJURY ACCIDENTS
FIGURE 26
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FIGURE 26

HELICOPTER AMBULANCE STUDY

FATAL & INJURY ACCIDENTS
occurring in LOCAL GOVERNMENTS during
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DISTRIBUTION OF ACCIDENTS IN LOCAL GOVERNMENTS
(October 1, 1967 - September 30, 1968)
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EXISTING EMERGENCY MEDICAL SERVICES

The 900 square mile area in which the study was conducted ranged in character
from densely populated urban valleys and highly industrialized sections common to
large metropolitan regions to sparsely settled rural environment consisting of farm land
and small villages. Correspondingly, the hospitals and ambulance companies serving
the area consisted of a wide variety of organizations, procedures, equipment and quality
of service.
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The area is served by 29 general hospitals and 93 ambulance companies, the
majority of which are operated by non-paid volunteers. Figure 31 shows the locations of
the general hospitals. The original five hospitals participating in the study, plus the
three hospitals added later as the study progressed, are shown by name. Figure 32 shows
the locations of the ambulance companies considered in the study and although some are
located outside the perimeter of the study area, they nevertheless provided emergency
service over portions of the study area.
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In spite of the great variety of services among ambulance companies, it was rather
significant that neither from direct inquiry at major hospitals within the four county
area not from day to day experience of working with the project was there any indication
or feeling of inadequacy of the service these companies provided their communities.
Officials from six of the seven hospitals queried rated the ambulance services as ade-
quate or good.

Ambulance Company Survey!

To better understand the available services, questionnaire forms were sent to 55
of the major ambulance companies, as listed in the Health Department’s ambulance
directory for this area. Thirty companies responded and a complete tabulation of results
is given in the Appendix. While the returns represent a 33% sample of all companies
within the area, the sample was not truly random although it is believed to represent

the larger and perhaps better equipped and better organized ambulance services within
the area.

Operations 1967: Figure 33 illustrates the normal operational area serviced by each
of the 30 companies responding to the questionnaire (see appendix for company identifica-
tion). The overlapping of geographical areas is apparent, where some sections are ser-
viced by as many as 3 ambulance companies. Other areas indicate no service although
this date isbased upon a one-third sample. Sixteen of the thirty companies reported having
personnel on duty 24 hours per day. Six other companies had personnel on duty for variable
periods of time but less than 24 hours daily. Two-thirds of the companies reported having
one vehiclewhile one-third had more than one vehicle. The following table illustrates the
variety in size and activities among the companies:

TABLE 6
VARIATIONS IN AMBULANCE CLUB OPERATIONS

1967 Records Low High Average
Active members 11 100 44
Trips completed 120 2,225

emergency 89 1,190 285

transfer 13 682 180
Trips per vehicle 98 1,000 420
Miles per vehicle 1,000 14,000 6,800

! Ed. Note: The terms ‘‘Ambulance Company’’ ond ‘‘Ambulance Club’' are synonymous in
this report.
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AVERAGE NUMBER OF AMBULANCE TRIPS PER MONTH
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AVERAGE 17 29(63%) 46

SCHEDULED TRIPS

EMERGENCY TRIPS

53

. e : . . i
) - . N X ] oo
. A . . : , n
- v . .
. . i , - i . . . ,

AMBULANCE COMPANIES RESPODING TO SURVEY




Figure 34 illustrates a distribution of the trip frequency of ambulance companies
for an average month. Note that the average ambulance company makes 46 trips per
month in which two-thirds were classed as emergencies. '

Equipment: Although two-thirds of the companies had only one ambulance, only 4
of the 30 were limited to 1 victim per vehicle. Most ambulances could carry 2 injured
persons. One company with 5 vehicles had a total capacity of 13 victims.

All vehicles were equipped with two-way radio communications. There were 17
different frequencies reported indicating many separate networks within this area even
though Chester, Delaware and Montgomery Counties, where most of the ambulance ser-
vices were located, have county-wide networks. Most companies indicated, however,
that they were satisfied with their communications on the basis of an ‘‘excellent’,
““good’’, ‘‘fair’” and '‘poor’’ ratings. All but 4 companies were rated as excellent or
good.

Costs for ambulance vehicles varied widely but the average ambulance company
paid $10,000 per vehicle including trade-in allowance. With the exception of one com-
pany, all ambulance vehicles were reported to be properly equipped for emergency medi-
cal work. The costs of equipment and supplies were not given on most questionnaires,
however, of the eleven companies that reported, the costs varied from $400 to.$5,000.

Fee Schedule: The costs for ambulance service varied widely. Some companies
reported fees per trip varying from $7.50 to $25.00. Some had mileage rates varying
from 50¢ to $2.00 per mile. Many had listed family memberships of $2.00 to $3.00 in
which presumably there was not an additional trip charge for members using the service.
Several companies indicated operating funds were raised by donations, community chest
confributions, etc.

Operating Costs: Data on the questionnaire forms regarding 1967 operating costs
were also incomplete. Those companies which did report indicated costs ranging from
$800 for one vehicle to $39,000 for 4 vehicles. On the basis of an estimate of a direct
cost per mile of 25¢, the average company would have an expense of $1,700.00 annually
per vehicle for gas, oil, maintenance and insurance.

The cost records of most companies are apparently incomplete or do not follow
standard accounting procedures, probably due to many reasons.  Funds are raised through
many methods and expenses are also met by a variety of ways. For example, many actual
costs such as housing or radio communications may be included in budgets of fire com-
panies.or police. Fuel may be provided in part by contributions from Jocal oil companies.
It appeared that financing of costs for ambulance service was not a problem for most
companies because of the community support given to various methods of raising funds.

Personnel:  The annual turnover of active membership was reported to be less
than 10% on the average although one company reported turnover as high as 66%. All
members received the basic Red Cross First-Aid training and many received Advanced
First-Aid and ambulance attendants courses sponsored by the Pennsylvania Department
of Health. The number of active members trained annually varied from 9% to 100%, but
averaged 35%. Most companies indicated that members receive refresher training every
3 years.

Emergency Ambulance Trips: Thirteen ambulance companies were asked to keep
special trip logs of their emergencies for a 2 to 4 week period so that response times
and other operational information could be compared directly with the helicopter ambu-
lance logs. Table 7 summarizes the results as reported by these companies. Data for
each company is included in the Appendix, however, individual companies are not identi-
fied because of the nature of the information recorded. In many instances the data forms
were not complete apparently because of the difficulty experienced by ambulance crews
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TABLE 7
AMBULANCE COMPANIES EMERGENCY MISSIONS '

Number Time to Travel time Distance Time Travel time Distance  Time at Total Total mission  Persons
Ambulance  of trips depart to scene  to scene at scene to hospital to hospital hospital mission distance evacuated
Company  in sample (min.) (min.) (miles) {min.) (min.) (miles) (min.) time (min.) (miles) per trip
A 41 2.5 4.5 - 8.0 7.0 -- -- 43 15 1.1
B 6 5.5 8.5 -- 5.0 10.5 - -- 43 13 1.0
C 13 4.0 4.0 - 8.0 13.0 -~ -- 52 19 1.2
D 8 2.0 2.5 -- 5.0 7.0 -- -- 28 -- 1.3
E 15 2.0 4.5 3.0 6.0 7.0 5.0 - 25 6 1.2
F 8 6.0 5.0 2.5 11.0 22.0 15.0 44 92 33 1.8
G 11 3.0 3.0 -- 5.0 10.5 -- 40 63 9 1.2
H 34 -- - - -- -- -- -- 60 1 1.1
| 14 2.0 5.0 5.0 7.0 7.0 4.5 -- 27 8 1.3
J 9 4.0 7.5 -- 6.5 12.0 -~ -- 59 17 1.0
K 45 2.0 4.5 4.0 5.0 13.0 -- -- 56 24 1.2
L 36 3.5 7.0 4.0 10.5 9.5 5.0 = 65 10 1.3
M 9 1.0 4.5 2.0 8.0 6.0 2.0 6 30 10 1.3

1 Above averages are based upon data collected by each cooperating ambulance company for this study.
Because data forms were not completed in their entirety resulting in a limited number of samples in many
cases, statistical analysis of data was not completed. All guantities in chart are numerical averages of
data submitted.




in recording time and distance information when they were servicing actual emergencies.
The number of trips recorded for example varied from 6 for one company to 45 for another.
It was not known whether these actually represent all emergency missions for a selected
period of time within the 2 to 4 week period as requested or whether they represent
samples recorded only by certain members of each company when they were on duty.
Also it was believed that some of the data may have been recorded after the fact in
which case its accuracy depended upon the memory of the recorder. In addition, many
data forms were incomplete which resulted in a wide range of sample sizes for various
questions asked. It was believed, however, that the information summarized, does
indicate general limits which can be compared to data recorded by the helicopter crews.

Table 8 shows a comparison of response and trip times between the umbulances
and helicopter.

TABLE 8
AMBULANCE - HELICOPTER TRIP TIME COMPARISON

Helicopter Ambulance Conventional Ambulances
Time Sequence Average (1) Range (M Average (1) Range (1)
Alert to departure 2.0 1-5 2.8 2-8.5
Base to scene 7.5 1-35 5.0 7-22
Time at scene 5.4 1-48 7.3 5-11
Scene to Hospital 5.8 2-27 10.0 6-22
Total (ulert to delivery

to hospital) 19.5 25.1

(1) Time is shown in minutes.

It should be pointed out that the helicopter data represents 49 airlifts in the same
approximate area serviced by these 13 ambulance companies so that the trip distances
for the helicopter are higher than those of the ambulonce comapnies. For example, the
average distance from the helicopter to base to accident site was 8 miles while similar
distances for ambulance companies ranged between 2 to 5 miles. Nevertheless, it is
evident from the data submitted, the helicopter was able to establish lower response
times than reported by conventional ambulance companies.

Test Car vs Helicopter: A second method of developing a correlation between the
conventional ambulance and helicopter response times involved the use of a test car to
make the trip from the base to the accident site and then to the hospital along the route
followed by the ambulance. For each of 45 accident locations from which the helicopter
airlifted an injured person, an unmarked passenger car made a test run to the hospital
used by the helicopter, observing all speed limits, traffic signals and other regulations.
Runs were made at approximately the same hour of day and same day of week of the
actual accident to duplicate conditions as closely as possible. The most significant
difference was the fact that the test car was not equipped with siren or flashing lights
nor marked as an ambulance. The operator was instructed to drive as quickly as possible
but observe all traffic regulations. Therefore, the test car had to stop in many instances
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where an ambulance would have kept moving even if at a slow speed, being restricted
principally by traffic density.

Figure 35 shows a comparison of the trip times between the test car during its
simulated run and the helicopter during its actual emergency flight. The test car speed
from base to accident site varied from 14 mph, to 50 mph, with an average of 34 mph, for
the 46 runs. From the accident site to the hospital the speed ranged from 14 mph, to
45 mph, with an average of 33 mph. The question of what speeds would ambulances
have been able to maintain for the same conditions encountered by the test cars, un-
fortunately, cannot be answered precisely. However, in the actual emergency trips
made by the 13 ambulance companies where both trip times and distances were recorded,
the average speeds ranged from 32 to 53 mph, as shown in Table 9.

TABLE 9
AMBULANCE-SPEEDS ON EMERGENCY TRIPS
Ambulance Number of Average Speed (MPH)
Company Trips Base to Scene Scere to Hospital
A 36 32 32
B 8 32 41
C 7 49 .-
D 6 50 49
E 4 53 49
F 2 40 40
Test Car 46 34 33

While some individual runs completed by the test car produced average trip speeds
far below those of ambulances operating during actual emergencies, the average speeds
attained by the test car of 33-34 mph, falls within the range of averages of the ambu-
lances and is 8 mph below the median of that range. Speeds achieved by ambulances
undoubtedly depend upon the character of the road network, traffic volumes and traffic
controls and trip lengths. It also depends upon the practices of individual companies
and drivers. This may account for the wide range of average speeds among the six
companies shown in Table 9, although it should be noted that samples are small, except
for company A.

Based upon the available data it is believed the test car speeds are within 5-10
mph of speeds that would have been attained by ambulances on actual emergency trips
under similar highway and traffic conditions. Therefore, the average trip time for the
test car shown in Figure 35 is estimated to be 1/3 higher than trip times achieved by
ambulances on emergency runs.

It is recognized that time rather than speed is important to the welfare of the
injured person. However, it was believed that actual speeds under various conditions
should be determined, and it was unfortunate that sufficient time-distance data was not
recorded so that average speeds could be computed for commonly encountered conditions,
such as, peak traffic tlow.
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West Goshen Township

Through the cooperation of the West Goshen Township officials and the Good
Fellowship Ambulance Club of West Chester, the helicopter was based at the Township
building for a two-week period functioning as a vehicle in the ambulance club. This
was done to involve the helicopter in the daily activities of a well-established ambu-
lance company in order to evaluate it further as an ambulance vehicle.

The Good Fellowship Club provided an attendant to ride with the State Trooper in
the helicopter to all accident alerts. The ambulance attendant administered to the
injured and accompanied him to the hospital while the trooper remained at the accident
scene to assist until the helicopter returned for him.

The helicopter crew was quartered most of the day in the Township police radio
room which gave them immediate access to the following communications:

(1) State Police radio

(2) Chester County radio (base and patrol)
(3) Delaware County radio
(4)

3 phone lines

During the two week period the helicopter crew responded to 11 reports of acci-
dents which resulted in completing 7 aitlifts of injured persons.

There were no opinions relative to helicopter utility expressed by the ambulance
attendants who accompanied the helicopter that were at variance with observations
previously recorded from pilots, troopers and engineers. The ability of the aircraft to
surmount congested traffic conditions was markedly appreciated. Two negative obser-
vations noted that having an exterior storage cabinet was a disadvantage (blanket and
splints are not reachable from the aircraft interior) and also that if the victim had to be
treated for shock by elevating his feet this was impossible or difficult due to the seating
arrangement.

The closeness of the aircrews to several good communications sources was highly
appreciated. Of the seven airlifts of victims accomplished (discussed below) six of
these were responses made by monitoring radio reports of the accidents and without
waiting for a formal request for the helicopter to assist. The main dispatch center for
this general area is Chester County Police Radio, being several miles closer to West
Chester, and especially being on the West Chester side of a large mountain, seemed to
improve communications reception.

Relations with the public that became involved in the undertaking as well as with
the governmental units that were contacted were universally good.

The 7 airlifts made of traffic-accident victims in this two-week period are de-
scribed as follows:

The first airlift was of a traffic-accident victim from Birmingham Township, Rt
202 south of West Chester. The aircrew responded by overhearing Chester County Radio
discussing this accident. It was a multiple accident and the resulting congestion closed
the traffic lanes. The township chief on the scene requested the helicopter. While the
aircraft was enroute to the scene it received the formal request for its services.

The second airlift was in the same township area, Birmingham-Thornbury. Again
the crew responded after overhearing Chester Radio. While enroute they received a re-
quest to assist on the accident.

The third airlift was in Edgmont Township, Delaware County. This was also an
overheard report, this time from Media State Police asking Exton Barracks to send the
helicopter.
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The fourth airlift was again in Birmingham-Thombury. Again the aircrew responded
after overhearing Media State Police talking with one of their patrol cars. Enroute the
helicopter received the request for assistance.

The fifth airlift was in Willistown Township, Chesfelr County. The aircrew over-
heard a telephoned report of the accident being received in the Chester County radio
room. They scrambled immediately without waiting to be requested.

The sixth airlift was in E. Goshen Township. The aircrew responded to a direct
call from Exton Sub-station State Police by telephone. A private person had telephoned
to Exton to report the accident.

The seventh airlift was in W. Whiteland Township, Chester County in response to
a telephoned request from Exton Barracks State Police. While enroute the helicopter
was requested by Chester radio to assist.

Six of the seven responses could perhaps have been made through Exton radio but
it happened that the aircraft was enroute each time through monitoring before the request
came in. One police officer noted that a police radio dispatcher is often directed by the
police officer at the scene as to what ambulance unit is to be notified. Some of the local
ambulance units make a regular practice of listeningto police radio and they will respond
to a report of an accident before being directly requested. So the several instances of
being enroute when the actual request for assistance is received is quite in common
with ground ambulance experience.

In addition to these accident emergencies, nine simulated accidents were planned
to provide a direct comparison in trip speeds or response time between the helicopter
and an ambulance, under nearly identical conditions. Both an ambulance and the heli-
copter, located at the Township Building, received an alert simultaneously to proceed
to selected locations which had actual accident histories. Tests were run on Sunday
mornings when traffic volumes were low and ambulance drivers using flashing lights,
observed extreme caution. Table 10 shows the results of these tests and Figure 36
illustrates locations of the sites with respect t. the W. Goshen base.

TABLE 10
SIMULATED ACCIDENT TEST RUNS FOR HELICOPTER AND AMBULANCE
Ambulance _Helicopter
Run Road Time Rate Air Time Rate
No. Miles (Minutes) (MPH.) Miles (Minutes) (MPH.)
1 3.5 4 52 2.3 2 46
2 3.7 6 37 3.0 12 (3)* 60
3 5.5 6 55 4.1 4 61
3-H 6.5 7 56 5.2 6 52
4 10.5. 13 48 7.9 10 47
4-H 9.5 12 47 7.7 7 66
5 4 5 48 3.2 3 64
5-H 4 6 40 3.6 5 43
6 11 1 54 7.7 9 52
Mean 6.3 7.8 49 5.0 5.5 55

Note: -1-(No.-H) This numbetring shows a run made from the accident site to the Chester
County Hospital.

2-* This run involved the helicopter over-flying the accident site (3 min.)
then returning (12 min.)
3- The rate was computed by: Rate = Miles 60 Min.
—_——r X
Time in Min. Hour
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For these nine simulations the average trip time was 7.8 minutes for the ambu-
lance and 5.5 minutes for the helicopter or a difference of 2.3 minutes. The average
ambulance speed of 49 mph, under known low traffic volume conditions cor +sponds to
the higher speed ranges attained by ambulances during actual emergencies as shown in
Table 9, although the Good Fellowship Club averaged 40 mph, for those trips in which
they reported time and distance data. The average speed of 55 mph, for the helicopter
was surprisingly low, particularly since far higher speeds were achieved during actual
emergency airlifts. On the other hand, it should be noted that the cruising speed of
this model is only one-third greater than speeds easily reached by ground ambulances
so that small operational difference in speeds should not be unexpected.

During this two-week period, Good Fellowship Ambulance Club responded to 38
requests for service as follows:

traffic accidents 12
other emergencies 15
routine transfer 10
other 1

Total 38

Seventy-two percent (72%) of these requests were emergency in nature.

All agencies involved in the two-week evaluation period were extremely receptive
and helpful. Discussions with personnel participating in the tests led to the conclusion
that the single greatest difference between the Exton and West Goshen locations was
the improved communications available. Close monitoring of both base station and patrol
transmissions, permitted the helicopter to respond quickly at the first report of an acci-
dent. Also it was believed that the close working relationship of the project during
this period with the West Goshen and West Chester police radio perhaps encouraged
greater cooperation in requesting helicopter service.

Ambulance Service in Exton Area

During the period the helicopter was based at Exton the State Police stationed at
the sub-station investigated 534 traffic accidents of which 289 were personal injuties;
ambulances were required for 168 accidents. Table 11 shows the 10 ambulance compan-
ies which were called to the major proportion of these accidents as well as the hos-
pitals to which the injured persons were delivered. It was noted that 43% of the acci-
dents were serviced by 3 ambulance companies. The helicopter was called to 6%.
Victims from 79% of the accidents were taken to either one of three of the five srinciple
hospitals in the area.
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TABLE 11

LOCAL AMBULANCE COMPANY CALLED TO ACCIDENTS

INVESTIGATED BY EXTON PERSONNEL
(4/29/68 - - - 11/16/68)

Elverson Fire Company

Goshen Fire Company

Goodfellowship Ambulance Club

Honeybrook Fire Company

Minquas Fire Company

Parkesburg Fire Company

West End Fire (Coatesville)

West End Fire (Phoenixville)

Christiana Ambulance

Goodwill Ambulance (Pottstown)
Other

Helicopter
Motorists
Other (ambulance or police)

Total

HOSPITALS USED

Coatesvill$

Chester County
Pottstown Medical Center
Phoenixville

Ephrata

Others

Total

63

Accidents

10
31
20

168

29
76
16
2]

14

159
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MEDICAL EMERGENCIES SERVICED BY HELICOPTER

The helicopter has proved its value in military operations in bringing the wounded
to proper medical care quickly compared to ground transportation. This has also been
found true in a civilian application although the environment, the operating procedures,
and communications are substantially different.

Figure 37 shows the locations of the medical emergencies from which the heli-
copter airlifted victims. While the majority of these locations were in the Exton - West
Chester region, some accident sites were as far as 18 miles distant from the Exton
base. Six accident alerts were received while the helicopter was on patrol and in some
instances the length of trip to the accident scene was considerably longer than 18 miles.

Figure 38 illustrates the distribution of helicopter trip times. For the 49 actual
airlifts completed, the overall response time from the initial alert to delivery of victim
to the hospital averaged 19.5 minutes. The average time from base to accident scene
was 7.5 minutes and from accident scene to hospital 5.8 minutes.

The range of response times for the helicopter in first reaching the accident site
and then the hospital varied widely because of the location of the accidents with respect
to the helicopter and hospital, as well as the wind conditions. The log shows for ex-
ample, during airlift number two at Exton, the alert was received while the helicopter was
in flight but because of strong headwinds, the trip to the accident site required 35 min-
utes even though the air distance was only 35 miles.

The airlifts included a variety of injury types which for simplicity have been
classified as follows:

Type of Injury Number of Victims
Lacerations (head, arms, legs) 27
Fractures 4
Chest, back and internal injuries 8
Other 10

ln many of the accidents the time factor in getting the victim to the hospital was
not critical, however, it was often not known at the scene of the accident whether or
not an injury was or was not critical. Of the 49 accident victims, six had injuries which
were later classified as “‘life-threatening’’. Of these six, two of the victims died after
they arrived at the hospital.

The entire project staff was disappointed that a greater number of airlifts could
not have been completed. Also it was hoped that situations would have required trans-
porting physicians to the scene of an accident when needed. After one accident, a
physician did accompany a victim, who sustained a serious head injury, to the Wilming-
ton Hospital (Delaware) after initial examination at a small rure’ hospital indicated more
extensive medical facilities were required.

The helicopter performed well under various conditions and fortunately there were
no accidents as a result of flying, which is attributed to the capability and judgement of
the pilots used in this project. Although the trooper was in comand of the aircraft
during normal operations, the pilot made the decision on whether a given procedure,
such as landing, could be carried out safely. Landings were completed on busy highways
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% FIGURE 39

TRACTOR TRAILER RAN DOWNSTEEP SlOPE OVER TURNED
PINNING DRIVER UNDERNEATH.

FIGURE 40

ICTIM BEING CARRIED TO HELICOPTER WAITING 35' FROM TRUCK
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FIGURE 42 |

7

PILOT PREPARES FOR TAKEO

s A i . RIS
FF. 10 MINUTES LATER VICTIM WAS IN HOSPITAL.
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during daylight hours and adjacent to highways and during periods of darkness with the
assistance of {roopers on the ground.

Figures 39 through 42 show an actual accident from which an injured person was
airlifted to the hospital.

The following three examples lllusfra’re the procedures followed by the helicopter
crew and the other agencies involved in airlifting injured persons to hospitals:

Case |

This accident occurred on U.S. 1, June 9, one and one-half mile west of Route
82. A tractor trailer had run off the roadway through a guardrail and down a 30% embank-
ment, turned over and pinned the driver in the cab. The request for the helicopter ambuy-
lance service by the Avondale State Police, was received at the Exton Sub-station at
2005 hours. The helicopter, on standby at the base, lifted off at 2007 and arrived at
the accident scene 14 air miles away, at 2020. A local ambulance arrived at the same
time. The trooper on the ground indicated the landing area with flares approximately 35
feet from the overturned truck. The local ambulance crew assisted in removing the
victim and placing him aboard the helicopter. Carrying the victim to the ambulance
parked on the roadway shoulder above would have been difficult because of the steep-
ness of the slope. The helicopter took off at 2022 arriving at the hospital 10 air miles
distant, at 2032 where another ambulance company waiting at the landing site, trans-
ported him into the emergency room 375 feet away. During the flight oxygen had been
administered to the victim.

The victim had sustained chest and internal injuries as well as a cerebral con-
cussion. Although he succumbed at 0300 (June 10), the physician stated he probably
would have died during a conventional ambulance trip to the hospital and would not have
had a chance to receive the intensive care available only in the emergency room. He
believed this case definately demonstrated the value of helicopter transpor tation. The
case also demonstrated the value of cooperation betweer: local ambulance companies
and the helicopter crew at the origin as well as the destination of this emergency trip.

Case |l

On May 13 at 1532 hours the Tredyffrin Township police requested (by phrae) the
helicopter ambulance to assist in an emergency involving a workman who had touched
high tension wire while he was checking loaded freight cars. The location, which was
one-half mile north of U.S. 30 just off U.S. 202, was 13 ground miles from the Exton
base. The helicopter was airborne at 1545 and landed at 1553 in a parking lot one-fourth
mile from the accident victim. Local fire and ambulance companies who were removing
the victim from the top of the freight car brought him to the parking lot and transferred
him to the helicopter at 1558. The helicopter was airborne at 1559 and landed at the
hospital (8 ground miles distant) at 1602 where it was met by hospital personnel. The
victim, who was severely burned, was transferred to the emergency room by wheeled
stretcher where he was given an emergency tracheotomy. Trip time via conventional
ambulance at that period of the day is estimated at 20 to 25 minutes whereas via heli-
copter it was three minutes. The physician stated in his opinion the victim would have
died had it not been for the rapid delivery to the hospital.

This exemplified cooperation between several agencies where the best capabilities
of each were fully utilized to the ultimate benefit of the victim.
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Case Il

On May 7 ground patrol from Phila., Troop K investigating an accident on 1-76
(Schuylkill Expressway) requested the helicopter ambulance because of the severe
traffic congestion created by the accident. The call was received at Exton at 0728
hours and the crew was airborne at 0730. It arrived at the scene 15 air miles from Exton,
and landed on the highway at 0740. With the help of the ground patrol the injured person
was placed aboard the helicopter which lifted off at 0742. It arrived at the hospital at
0746 where hospital personnel were waiting to take the victim to the emergency room.
He had sustained a back injury, however, x-rays, tests and examination revealed the
injury was not serious and he was later discharged in care of his own physician.

This case illustrates several pertinent peints which should be noted.
(1) The accident occurred during the time traffic flow was approaching the capa-
city of the highway and severe congestion rapidly developed in all four lanes.
(2) A local ambulance had been called but because the officer, believing traffic
congestion might delay its arrival, elected to request the helicopter even though it
was based 15 miles away.
(3) All traffic was stopped by the officers when the helicopter approached to per-
mit landing directly on the highway adjacent to the accident. It was at the scene
for two minutes and immediately after lift-off the officers were able to begin mov-
ing one lane of traffic in each direction. |t is not known what this time interval
might have been before traffic flow could be resumed had an ambulance been
required to remove the victim.

(4) The local ambulance arrived 15 minutes after the helicopter had departed from

the scene with the injured person. It would have had an 18 mile trip to the hos-

pital from the accident site which would have required an estimated 30-35 minutes
travel time during this period of the day. It was 9 air miles and four minutes for
the helicopter.

(5) The communications involved the trooper at the scene radioing the Troop K

Headquarters first for the ambulance and then the helicopter. The station in turn

radioed the Exton Sub-station which dispatched the helicopter. The helicopter

notified Troop K Station it was enroute. Troon K dispatcher notified the trooper
at the scene and alerted hospital (by phone). The hospital later reported they
had 8 minutes advance notification prior to artival of the victim.

(6) Fortunately the victim had not been seriously injured. The physician stated

“although this man's injuries were not serious, they might well have been, con-

sidering the apparent condition on arrival - | definately feel that rapid transporta-

tion was (of) benefit to him.”’

70




MEDICAL APPRAISAL

As pointed out previously the majority of the airlifts involved victims who had
sustained minor type injuries where the time factor in reaching the hospital was not
critical. There were, however, other accidents in which time was crucial.

The basic question, can a helicopter ambulance reduce response time and thereby
save lives or reduce consequences of serious injuries was partially answered; it can
save time. To conclusively determine that a life was or was not saved because of time
saving, however, is far more difficult and most physicians, understandably, are reluctant
to so state positively.

A medical review of the six life-threatening injuries showed that one life was
“probably saved because of rapid transport to the hospital.”” This victim was not a
highway casualty but had come in contact with high tension wires and was severely
burned. An ambulance transported him from a rail siding where the accident occurred
to the helicopter which was waiting at a parking lot approximately 1/4 mile from the
siding. The helicepter took the victim to the hospital in three minutes, ambulance trip
time at that time, 4:00 p.m., was estimated by police to have been 20 to 25 minutes
(8 miles).

In canother case, the medical report indicated that a life was ‘‘probably’ saved
and that hospitalization time was definately reduced because of rapid transport. In this
instance, the total response time from alert to delivery of the victim to the hospital was
14 minutes; trip tfime from the accident scene to the hospital was five minutes.

In a third instance, a severely injured truck driver had sustained chest and internal
injuries as well as cerebral concussion. Although he succumbed 4}, hours after he
arrived at the hospital, the physicians stated this was an example of the value of the
helicopter ambulance since the victim probably would not have had a chance to receive
intensive care available in the emergency room.

There were no recorded cases where permanent impairments were avoided in any
of the accidents serviced by the kelicopter.

Of the analyses made of the other victims, there was not a single instance reported,
where the flight had adversely affected their condition. A survey of the victims after
they were discharged from the hospital showed that they experienced little or no fear
or other ill effects to being transported by helicopter.

Perhaps the comment recorded most frequently by the physicians at the partici-
pating hospitals was the fact that they were surprised at the speed at which the victims
were delivered to the hospital. Such comments as ‘‘astounded by speed,’” '‘terrific
service,"”’ were typical. There were physicians, however, who felt that the conventional
ambulance was more than adequate except in suburban areas where traffic congestion is
a frequent problem.

Additional general comments regarding helicopter ambulance sersice by the physi-
cians and emergency room nurses has brought out many salient features about this speci-
fic program which should be enumerated.

1. This program was carried out in an area where there is particularly good cover-
age of competent, well equipped, well trained ambulance companies who are well known
to do a superb job in emergency medical services. These services are around thz clock,
have good communications, and good discipline and are credited with a very fine cover-
age and service. This is also in a densely populated area with numerous ambulance
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services with short runs to accidents and pretty good elapsed times. However, traffic
density is a definite problem to them particularly at certain times. All physicians and
hospitals were high in the praise of the ambulance companies, their equipment and their
training.

2. Usual patterns of rapport are hard to change and usual methods prevail. There-
fore, notification of our services were often after thoughts to the communications pecple.

3. The rapidity of action both in responding to a call and in transporting a victim
is unquestioned in helicopter service. All physicians agreed that in many instances of
life threatening situations, such as hemorrhage, ruptured internal organs, chest injuries,
and severe head injuries the availability of rapid evacuation to definitive medical facil-
ity would save precious time.

4. Practice sessions must be carried out with the various facilities involved as
this requires precision timing and planning. An example is that if the waiting litter is
too close to the landing site, covering can be blown away by the slip stream.

5. Training of helicopter personnel should be the same as high grade ambulance
personnel. In-hospital training could be made a routine part of this training.

6. Helicopter evacuation from hospital to hospital is time saving where long trips
are involved, but requires much changing around of the patient. Standard interchangeable
litter equipment would obviate some of these objections. As more hospitals acquire
fanding areas of their own then inter-hospital transportation will become much more
feasible but where airports have to be used, the advantages are questionable.

The medical supplies and equipment carried by the helicopter was rather limited
as compared to a modern ground ambulance because of space and weight limitations.
The litter type and arrangement within the cabin was substandard to those found in
well-equipped conventional ambulances. Care of the victims by the attendant was also
limited because of space and seat belt restrictions. External bleeding could be cen-
trolled and oxygen administered. However, other resuscitation methods such as clearing
air passages or external heart massage and common methods of treating shock were
extremely difficult. It was found that there was, in fact, little time for treatment during
the flight because of the relatively short trip time to the hospital. It was believed that
this shorter trip time might lead to a new appraisal of the emergency medical techniques.
fn many instances, there would not be sufficient time to administer treatment as is done
in the ambulance.

Basic questions raised as the study progressed relative to internal space require-
ments, equipment to be carried and whether efforts should be directed at stabilizing the
victims condition at the accident scene followed by a slow trip to the hospital via ambu-
lance or provide minimal first aid at the scene with rapid transport to the hospital via
helicopter. To supplement answers given above to these questions and to evaluate fully
the utility of the helicopter as an ambulance from a medical viewpoint, not only during
this study but, as a future mode of transportation, the opinion of several physicians was
sought relative to the needs of emergency medical services and the capabilities of the
helicopter in serving these needs.

Transporting the Physician to the Accident Scene
Most physicians agreed that it was of prime importance to get expert personnel

and equipment to the accident scene as quickly as possible, and even if the victims
condition is successfull, stabilized at the scene, rapid transport to definitive medical
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care is still essential. Yet there was varied opinion on the practicality of taking a
physician to the accident scene, however, the vast majurity of physicians felt that
except for unusual circumstances, it would not be necessary to transport a physician to
the accident. While he could make a definitive diagnosis, the physician would probably
provide no more benefit at the average accident than o well-trained medic who was
accustomed to attending victims at the accident scene. Also because of the shortage of
physicians, it would be an inefficient and costly use of the physician’s time to have
him assigned to ambulance crews waiting to service accidents.

It was believed that highly trained para-medics such as those used in the Freedom
House ambulance in Pittsburgh provide the kind of expertise that is needed. These
medics, using specially equipped ambulance vehicles, service approximately 20 calls a
day of which 10% are serious life-threatening emergencies. Trip time averaged between
10 and 20 minutes with a maximum of /4 hour. Results of this project at the time of
inquiry by this study, indicate that 35 cardiac victims had beer stabilized by these
para-medics using pulmonary resuscitgtion at the scene (and five enroute) without the
assistance of a physician. The keys to this successful operation, are; (1) highiy
trained para-medics and (2) getting them to the scene quickly with proper equipment.

Most ambulance companies in Pennsylvania are composed of volunteers on a part-
time basis who have received the standard ambulance attendant courses. In contrast,
the Freedom House para-medics receive eight months of intensive training and they
serve on a full term basis. It was believed that the medics being discharged from the
military service would provide an excellent source of paramedic personnel and who would
require little or no additional training. It was also felt that the present experienced
volunteer ambulance attendants would require three months training to reach the level of
proficiency of these paramedics and, that they should continue to be used extensively
in future emergency medical services even on a part-time or volunteer hasis.

Response Time

The other essential part is getting to the victim as quickly as possible. What is
meant by “‘quickly’’? Can a time standard or criteria be established for responding to
various types of injuries or illnesses? While it is acknowledged that-deterioration of a
physical condition or injury without treatment is a function of time, it is extremely
difficult to establish a critical time in which variousclassesof injuries must be treated
in order to prevent death or serious impariment. |t was, however, possible to set some
guidelines which could be used for planning purposes in developing response time goals
for servicing traffic accidents and other emergencies. For life-threatening emergencies
such as head, chest, other internal injuries, multiple fractures, etc., minutes are impor-
tant. A heart stoppage can cause permanent damage to the brain within four to seven
minutes and even though, in many instances, the heart can be repaired, the brain cannot
be. Trauma may cause normal healthy organs such as liver, kidneys, etc. tc deteriorate
within 30 to 60 minutes. Ordinary fractures un the other hand, may not adversely affect
the victim, other than discomfort, within one to two hours or more.

It is believed that many deaths are a result of asphyxiation caused by otherwise
relatively minor injuries and such deaths could have been prevented by providing rapid
airway care and artificial ventilation.

The other aspect of time is that of human suffering whether or not the injury is
life-threatening and a rapid response time could result in lowering human suffering.
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It is possible to classify injuries in three general time groups based upon maxi-
mum ssponse time required for proper medical attention without attempting to designate
the specific injury types:

(1) 0- 10 minutes
(2) 10 - 30 minutes
(3) Over 30 minutes

These time classes can be useful in evaluating existing emergency medical ser-
vices within a given geographical area, They can serve as a measure of the level of
medical service being provided by comparing the number of injured persons in each
class with the number that actually received proper medical care within the time frame
specified for each class.

" This classification can also serve as a guide in planning future emergency medi-
cal services by classifying injury accidents that have occurred by maximum response
time classes and relating these to accident locations, ambulance bases, hospitals and
response and travel times required to service the accidents. Such an analysis would
show, for example, whether a series of class No. 1 accidents occurring within @ specific
area or at a specific hour could be adequately serviced within the criteria established by
the community.

Minimum Equipment Needed

Will the short trip time to the hospital (say six minutes) modify medical proce-
dures or equipment required for the conventional ambulance service? Probably not.
Even though stabilization may be achieved at the scene, provisions must be made to
maintain clear airway and circulation during the trip to the hospital. The helicopter,
therefore, should be equipped with suction apparatus, oxygen, resuscitation equipment
in addition to inflatable splints and first aid equipment. Some physicians believe the
helicopter should be capable of carrying other equipment such as a cardiac defibrillator
and physician's kit to be available at the scene even though they would not normally be
used in fiight. The use of this kind of equipment would require a larger helicopter than
ei*her of those used in this study.

Helicopter Interior, Size and Arrangement

The helicopter used in the study had one litter located laterally across the heli-
copter in which special molded doors were used to accommodate the handles of the
litter. The litter was strapped to a base mcunted on the floor. The trooper who served
as a medical attendant sat on a removable seat located over the feet of the victim.
When the victim was placed into the helicopter on the litter, it was necessary to guide
his feet under the seat.

The recommended standards for a conventional ambulance with respect to interior
dimensions are as follows:

minimum height 4.4’

minimum width 6.0’

minimum length 9.2’

In addition, the stretcher should be capable of tilting 15 degrees (head down) and
the head end 60 degrees (head up).
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There have been no similar standards developed for a helicopter ambulance. While
it was believed the interior should be somewhat comparable in size to the ambulance
standards, it was recognized that to achieve them would require a helicopter larger than
either the Bell 47 J2A or the Fairchild Hiller FH 1100, and may not be economically
feasible.

It is most important that sufficient space be provided for the attendant at the
head of the litter for servicing the victim's needs. Since the attendant would normally
be wearing a seat belt, medical equipment and supplies should be within reach from a
sitting position. There should also be space along the length of the stretcher as well as
overhead to permit external heart massage.

It was not attempted in this study to match these minimum desirable requirements
with a specific helicopter production model, nor determine the cabin modifications nec-
essary to any particular model to achieve reasonable compliance with these standards.

Communications

[t was the concensus of opinion of physicians interviewed that radio communica-
tions between the helicopter and the hospital would be desirable so the hospital could
be ready for the arrival of an injured person. Early in the study the helicopter was
forced to wait as long as five minutes for hospital personne!l to remove the victim from
the helicopter even though the hospital had been notified by phone by the State Police
barracks prior to its arrival. The rapid trip time simply was not anticipated by hospital
personnel. |t was recognized, however, that monitoring a transceiver in the hospital
could cause problems at many hospitals because of personnel shortages or physical
facilities.

In future emesgency medical functions constant telemetering of the victim's condi-
tion to the hospital would permit the physician to advise the medic on proper treatment
at the scene, as well as enroute to the hospital. Until this technique becomes avail-
able, normal radio communications between the paramedic or attendant and a physician
would be beneficicl and would eliminate possible delays or errors in communication
which could result when a third party is used through which information has to be re-
fayed.

Future Potential

It is the belief of the majority of physicians that the capabilities of helicopter
transport in medizal emergencies could best be utilized if it were part of a regional
emergency medical service connected with and operating out of an emergency medical
center. While it is not possible to establish definite response timesrequired for success-
fully servicing specific types of injuries, the helicopter should carry a paramedic em-
ployed full-time to be taken to the accident scene as quickly as possible to render
proper medical aid and determine the victim's needs for transportation and hospital care.

All ambulance services in the area should be part of the regional organization to
work efficiently, prevent overlap of jurisdiction and duplication of service. Total commu-
nications within the emergency medical service are essential and the helicopter should
carry equipment and have working space available comparable to that of conventional
ambulances. However, specific standards should be developed for helicopter ambulances.

It could be used for hospital to hospital transfer only when not on eme:gency call.
Service should be self-supporting through standard fee charges payable by insurance.
Certification of the injured transported by helicopter by emergency room should be re-
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quired to prevent abuse of using helicopter for non-critical purposes. Finally the physi-
cians believe that legislation should be introduced to establish emergency medical
services on a regional rather than local basis.
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AIRCRAFT EVALUATION

The contractor recommended using a Bell Helicopter Model 47-J2 which was pow-
ered by a reciprocating engine and had a rated cruising speed of 91 mph. Normally a
4-place craft, the helicopter was modified to accommodate a litter placed laterally across
the cabin behind the pilot. Specially formed doors were used to effectively widen the
cabin. Litter handles slipped into special nacelles molded into the doors for that pur-
pose. These doors were designed to utilize two litters, one above the other, however,
there would not have been sufficient seating space for a medical attendant if two litters
had been used. Therefore it was decided to use only one litter since it was believed
that the presence of @ medical attendant was necessary on all trips. Other modifications
in the cabin include the installation of drop seats for the trooper-medic and other passen-
gers. On one occasion two persons who sustained minor injuries were carried to the
hospital as seat passengers.
The 47-J2 was recommended initially because litter configuration had received
FAA certification. The equipment was available as were qualified pilots and mainte-
nance.personnel. As the study progressed, however, it was found that the J2 had serious
shortcomings. Available power limitations and performance prevented operations from
many areas. VYertical take-off was rarely artempted because of power requirements and
high stresses created problems on the roter assembly. High temperatures in the summer
restricted lifting capabilities and low temperatures in winter required long and frequent
warm-ups as the helicopter was housed in an open field. Strong headwinds reduced
ground speed and slowed response time. In some instances the ground ambulances
appeared to average higher speeds than the helicopter. Weather prevented flights 15%
of the time. Fog, high winds, snow and heavy rainfall were the most prevalent condi-
tions causing flight cancellations. The internal arrangement with the trooper-medic
seating over the feet of the litter patient made treatment during flight difficult. Loading
and unloading a litter patient was cumbersome as illustrated in the following series of
photographs:
.

FIGURE 43
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Figure 43 shows the interior of the J2. Two drop seats are used, one for the trooper
and one for other seat passengers. Only the trooper's seat can be used with a litter.
Note the folding ‘“‘army type’’ litter carried beneath the seats.

FIGURE 44

Upon landing at an accident, the trooper attends to the injured persons while the
pilot readies the cabin for the litter as shown in Figure 44. It is necessary to open the
lock which secures the drop seat leg to the floor, using a screwdriver (/4 twist). The
seat = then raised and secured to the rear bulkhead using a hookeye.

FIGURE 45

N7 4993

Figure 45 shows an empty litter in place and the straps used to secure the patient
and the litter to the deck.

78



Figure 46 shows the trooper opening the litter, by spreading and locking the braces
open.

FIGURE

If no help is available the trooper and pilot place the victim on the litter and
move him into the helicopter as illustrated in Figure 47. This could be difficult on a
windy day because the helicopter door could not be locked open and would blow shut
against the trooper or litter.
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FIGURE 49

FIGURE 48

Figure 48 shows the trooper moving to the other side of the cabin while the pilot
supports one end of the litter. The litter is ready to be slid into floor sockets.

As the litter is slid into place, the trooper guides the victim's feet under the
trooper's drop seat. This seat can be raised but was usually left in place as shown in
Figure 49 to eliminate delays.
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 FIGURE

50
After the litter appears to be in place, the pilot wiggles the handles slightly to
lock the litter feet into the floor sockets, as demonstrated in Figure 50. The trooper
does the same to lock his end of the litter. Note that the handles of the litter will
extend into the door nacelles, as the doors are closed and locked.
. FIGURE 51

Two straps as shown in Figure 51 are fastened across the victim and the litter.
Pilot and trooper board helicopter, close doors and helicopter is ready for takeoff.

While this series of steps to prepare the helicopter and load an injured person
appear to be time consuming and complicated, in practice the procedure functioned
smoothly and quickly. Fortunately there were always other persons at the accident
scene available to assist the helicopter crew and in most instances the pilot could re-
main in the helicopter while the injured person was being loaded.
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Figure 52 shows the storage compartment located to the rear of the cabin which
holds the medical supplies and equipment; it measures 30" high, 26" wide, and 26"
decp and has a weight capacity of 250 pounds. Figure 53 shows the equipment. This
includes splints, oxygen, blankets, sheets and a first-aid kit.

Fairchild Hiller Aircraft loaned the contractor its ambulance-equipped Model
FH-1100 for test and evaluation on the project for a two-week period. This model which
was turbine powered was equipped with twin-basket-type litters (see Figures 54 & 55).
Chart 12 compares the size and performance characteristics with the J2. In addition to
the higher cruising speed, the FH-1100 required little warmup time which is an advantage
in cold weather. The double doors and interior configuration provide easy access for
loading and unloading litter patients. The trooper-medic is in a better location to ad-
minister to the injured persons’' needs during flight, although the working space available
is still substantially less than the recommendations for ambulances.

Flight crews were impressed with the speed, available power, and the low noise
ratio of this aircraft. It was capable of lifting greater loads on hot days without reaching
the limits of available power. During the 2-week testing period an actual airlift was
completed of a victim who weighed 315 pounds. The pilot stated he doubted if the J2
could have carried the trooper with this patient because of the temperature and humidity
that existed at the time of the airlift.
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FAIRCHILD HILLER MODEL FH 1100 - TURBINE POWERED.

FIGURE 55

s

INTERIOR VIEW OF FH 1100
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TABLE 12
COMPARISON CF HELICOPTER SIZE AND PERFORMANCE CHARACTERISTICS

BELL FAIRCHILD HILLER
47 J-2 =H 1100
Capacity (Plus Pilot & Medic)

Number of Litters 1* 2
Litter l.oading Lateral Fore-Aft
Gross Weight (lbs.) 2,950 2,750
Payload Weight (lbs.) 659 733
Engine Type Piston Turbine
Cruising Speed (mph) 91 142
Fuel Consumption (gal/hr) 17 20
Range (at Max. Payload) (miles) 200 396

* A second litter may be used if medic does not accompany helicopter; or capacity permits

two persons in a sitting position in addition to medic and pilot.

A

The FH-1100 was also used on several police assignments with successful results.
In one case the trooper followed suspects in a get-a-way car from a bank robbery until
road blocks were set up by ground patrols.

Only two accident simulations were completed with the FH-1100 because of diffi-
culty in scheduling, at times suitable to all agencies. It was felt by the flight crews,
however, that sufficient use had been made of this aircraft to demonstrate the advantages
of its better performance characteristics over the J2.

Although top cruising speeds for the J2 and FH-1100 were 91 and 142 mph, res-
pectively, these speeds were seldom achieved as averages in actual use because of the
relatively short distances involved. The J2 often averaged 60 to 70 mph. On one simu-
lated accident the FH-1100 averaged 84 mph for a trip to the hospital fromthe ‘‘accident’’
site of ; ¢l miles. On other simulations it averaged 112 mph for a 15 mile trip and
60 mph on a 2 mile trip. This indicates that trip times are significantly responsive to
trip distance regardless of equipment characteristics and it is a factor which should
receive consideration when planning emergency medical services within a specified
area, particularly if the area under consideration is small.

In addition to Fairchild Hiller, other manufacturers were invited to test the Bell
Jet Ranger and Sikorsky S-55 but neither models were availatle.

During the year, hundreds of take-offs and landings were completed without inci-
dent. The helicopter landed on busy, limited access highways under direction of troopers
and on narrow two-lane highways. Pick-up points were parking lots, schoo! yards,
fields adjacent to highways and intersections of local streets in residential areas. The
helicopter also performed a variety of tasks other than medical emergencies Because
regular maintenance was performed in accord with FAA requirements, mechanical failure
and resulting down-time was minor. Records indicate that one patrol was forced down in
a field due to generator over heating and approximately 16 patrols were either terminated
early or cancelled entirely because of equipment failure or abnormal operation.
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Since this study was limited principally to one type of aircraft with a brief expos-

ure to a second type, the following information from a study recently completed of emer-
gency ambulance service by Dunlap & Associates' as it relates to helicopter operation,
is included as follows:

The aircraft chosen for emergency ambulance use is a prime factor in deter-
mining response and service time, enroute patient care and the costof operation.
The most critical factors involve payload capacity, cabin configuration, maximum
cruising speed of the aircraft and range of the circraft. (Almost all helicopters,
new or used, available on today's market, provide sufficient performance in terms
of service ceiling, hovering and climbing capability, etc., so that these performance
factors need not be evaluated directly.) The helicopter payload capacity fo-
emergency ambulance use (not considering mass disasters) should be sufficient
to carry two litter patients in addition to a pilot and a medical attendant. Any
aircraft which is capable of carrying more than four litter patients will be under-
utilized and exhibit excessive operating and maintenance costs. For civilian use,
the cabin configuration and size should be such that the litters can be carried
internally and the attendant can have access to the patient in flight. The maxi-
mum cruising speed of the helicopter will range from 80 to 150 statute miles per
hour, depending upon engine type and size and gross weight characteristics.
Helicopters selected for ambulance use, especially in rural areas where long
distances may be involved, should have sufficient fuel capacity to permit at least
three hours of flying without the necessity for refueling stops or reserve tanks
which reduce payload capabilities. In addition to these criteria, the noise and
vibration levels within the cabin should be sufficiently low to avoid patient dis-
comfort and the stability of the aircraft should be such that the patient receives a
smooth ride under all but the most severs turbulence conditions. For some types
of helicopters, this may mean inclusion of a Stability Augmentation System as
part of the avionics complement. The aircraft should also be equipped with a
full communication capability and with sufficient flight instructions and naviga-
tional aids to permit full flight capability under helicopter VFR (Visual Flight
Rule) conditions. In addition, the basic cabin configuration will have to be modi-
fied to accommodate entry, placement and securing of the litters. This normally
involves removal of bulkheads and seats and may require a modification to the
cabin door. These modifications can be performed either at the factory or by

specialists in aircraft conversion and, in either case, will have to pass FAA
certification.

See references, page 109.
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HOSPITAL LANDING SITES

Landing sites at each hospital had been checked and approved by the Pennsyl-
vania Aeronautics Commission as having the minimum requirements for approach clear-
ance. Minimum standards require eight feet horizontal clearance for each one foot of
vertical height. Thus an approach of 320 feet would be required to clear 40 foot trees
such as existed at one hospital.

Table 13 shows the hospitals and identifies the airlifts made to each. Of the five
original hospitals invited to participate in the study, there were no victims taken to
either Lower Bucks or Nazareth because there were no airlifts made in that area. Both
hospitals are approximately 22 air miles from the Exton base.

TABLE 13

HOSPITALS USED FOR VICTIMS AIRLIFTED BY HELICOPTER
November 16, 1967 - November 16, 1968

REPRESENTATIVE AIRLIFTS TO HOSPITALS

HOSPITALS PHYSICIAN Airlift No. Total

* 1. Coatesville C. T. McChesney 5 1 2

* 2. Lower Bucks County  Hernando Truvillo 0 0

* 3. Lankenay Richard N. Myers 1B, 2B, 3B, 3, 6, 15, 20 10

35, 36, 45

* 4. Nazareth V. J. Cattie 0 0

* 5. Riddle J. H. Conner 4, 28, 30 3
6. Chester County Frank H. Ridgley 8,9,13, 14,16, 17, 18, 19, 21
22, 23, 25, 26, 27, 31, 32, 33,

37, 38, 39, 40, 41, 42 23

7. Pottstown 24, 43 2

8. Phoenixville Robert E. Brant 1,2, 10, 12, 34, 46 6

9. Wilmington (Del.) 7, 44 2

10. Glenville 29 1

Total 49

* Five original participating hospitals
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The following photographs show the landing facilities at each of the hospitals
used except Glenville and Wilmington.

FIGURE 56

250 ft.
+ HOSPITAL
INTERIOR

oy

Only one hospital, Lankenau (Figure 56), had facilities previously designed to
accommodate helicopter operations. Here the helicopter could land on a sodded area at
the foot of a long ramp over which victims were transported in a wheeled litter to the
emergency room. This distance was 250 feet from point of landing to hospital door,
plus an undetermined interior distance to the emergency room.
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FIGURE 58

Figure 57 illustrates the approach to the Chester County Hospital where 23 vic-
tims were airlifted. The landing point on the edge of a parking lot is 375 feet from the
emergency room entrance. A wheeled litter is kept at the site to be used for transporting
the injured to the emergency room. See Figure 58. In all instances the Good Fellowship
Ambulance Club of West Chester assisted in removing the victims from the helicopter and
transporting them to the emergency room. In cases of severe injury or inclement weather
their ambulance was used for transport.

FIGURE 59

Figure 59 shows the Phoenixville Hospital where the landing site was on a sodded
area adjacent to the parking lot. It was 220 feet to the emergency room entrance.
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At Riddle Hospital (Figure 60) the helicopter landed on the paved parking area at
a point 75 feet from the emergency entrance, and at Coatesville (Figure 61) the landing
point was also on a paved parking area although it was 875 feet distant from the emer-
gency room entrance. Wheeled litters were used for transportation.

FIGURE 61
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In Pottstown the helicopter used a sodded area of a ball field two blocks from the
emergency enfrance although a circuitous route was required to reach to entrance (Figure
62) via ambulance. On Sundays, however, a section of the parking lot was made avail-
able 75 feet from the emergency entrance.

It is evident that landing sites and conditions varied extensively among the hos-
pitals. The necessity of transferring the litter from the helicopter to the ambulance for
transport to the emergency room was time-consuming, and undoubtedly distressing to
the injured person, and should be avoided where possible particularly when planning new
facilities. |t was also believed that landing sites should be so located to limit the
trip by wheeled litter to not more than 100 feet to the hospital entrance.

Recommendations for a heliport together with standard markings are illustrated in
Figure 63. These standard designs meet the requirements of the Pennsylvania Aero-
nautics Commission and should be followed by agencies constructing a heliport.

MINIMUM REQUIREMENTS FOR HELIPORTS IN THE COMMONWEALTH OF PENNA.

The following requirements are set up to provide a landing area which facilitates
the expeditious loading and unloading of helicopters and the efficient coordination of
ground and helicopter transportation.

1. Minimum size of landing area shall be 200 feet square or a circle with a diameter
of 200 feet.

The landing pad shall be of a minimum size of 60 feet square.

Approaches shall be clear and be 500 feet in length and 200 feet in width.
The site should be approachable from at least two sides, and provide sufficient
clearance as to allow take-offs from the outer limits of the touch down pad
of 8:1 ratio.

5. A site located adjacent to water shall have a boat, such as a row boat, tied

at the landing pad to aid rescue operations.

SO N
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6. A wind direction indicator shall be provided. In the case of night operation,
the navigation facility shall be lighted. Shown below are the markers that
that are to be used to distinguish a heliport from an airport.

TRUE NORTH

PERSONAL COMMERCIAL

FIGURE 63
HELIPORT DAY MARKERS
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COMMUNICATIONS

From the instant of collision, the communications process must involve detection
and reporting of the accident, dispatching emergency vehicles to the scene and, in case
of injury, notification of hospitals. This procedure requires a responsive communication
net which must include many separate agencies.

Prior knowledge of the multiplicity of local communications systems which existed
throughout the study area in the planning stages of this study lead to the conclusion
that the State Police radio net was the only available system covering the four county
area that could be utilized without large expenditures for new communications. Studies
completed later confirmed the fact that an array of communication capability existed
including law enforcement, emergency radio, citizens band, Bell Telephone, Philadelphia
Municipal Telephone Short Wave (PAX), commercial radio, Blue Cross Teletype, Civil
Defense and others. Each system undoubtedly performed a vital function for the agency
it served, however, it was beyond the scope and resources of this project to link or
recommend linkage of any individual systems into one common net for the purposes of
this project. To completely superimpose a new communications system over the area
for this project was considered impractical and a waste of funds. Therefore, the State
Police radio was used as described previously and illustrated in Figure 10.

Communications difficulties were encountered the first seven weeks of the study
within the State Police net because the contractor was unable to furnish the proper
transceiver for the helicopter. A State Police portable unit was used but its low power
and antenna configuration were inadequate for smisfactory operation. Installation of
the fixed transceiver, however did provide adequate transmission and reception. The
back-up helicopter was equipped with an antenna, cables, mounting rack, switches, etc.
which enabled quick transfer of the unit to the back-up heiicopter when necessary.

The contractor recommended initially, and consideration was given to the installa-
tion of YHF units in each participating hospital however, this was not done. With the
exception of the first several airlifts arriving at the hospitals sooner than anticipated,
notification of the hospital by phone of a pending arrival presented little problem and the
helicopter was met promptly after landing, by hospital personnel.

While improvements could have undoubtedly been made in the existing communi-
cations systems to increase the helicopter ambulance efficiency, the major communi-
cations problem encountered was the lack of notification of the helicopter ambulance of
an accident. In the majority of instances, it was a personal decision not to request
the helicopter rather than a communications hardware deficiency. This fact was sub-
stantiated during the two week period of operations at West Goshen Township.

There was concern throughout the study that the helicopter was not being used
sufficiently for ambulance purposes. It was believed that usage could be increased if
other emergency radio nets could be monitored so that the helicopter could be dispatched
on the basis of information overheard even though specific requests for helicopter ser-
vice had not been received. It was further believed that a control center functioning
with minimum equipment - radio receiver monitors and a direct phone line to Exton sub-
station could be evaluated for its ability to discern information received and dispatch
the helicopter to those emergencies requiring ambulance services. Evaluations could
also be made in terms of accident coverage, data logs, and personnel requirements.
Receivers for monitoring the county radio nets of Chester, Delaware, and Montgomery
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Counties were loaned to the project for this purpose. The Chester County monitor was
used at the Exton dispatch desk for both emergency medical services and regular police
purposes. Even though it was limited to Chester County, this monitor enabled the heli-
copter ambulance to respond to many accidents on the basis of intercepted messages.

One of the study tasks was to review the existing communication systems, develop
the functional requirements for a system that would optimize a helicopter ambulance
operation, and identify modifications or additions to the present communications that
would be required to implement it. Preliminary efforts, however, indicated that such a
task was beyond the scope of this study and other than compile lists of existing radio
nets no other work was completed on this task.

Records at Exton substation showed that two-thirds of all requests for medical
assistance were sent by state or local police; one-third came from private citizens.
Thirty-nine percent (39%) of the requests were received by radio, 54% by phone. State
Police contacting Exton used the phone in preference to radio 25% of the time.

No matter how effective the ambulance capability may be in getting aid to the
injured quickly, it is evident that the time lapse between the instant of collision and
discovery and notification of ambulance authorities is a critical link in the total response
time so far as the victim's condition is concerned.

Studies' are underway to evaluate means of locating and communicating with
disabled vehicles. Some of the methods being studied undoubtedly would apply to detect-
ing accidents, particularly the single vehicle type accident which occurs at night beyond
the view of others. Some methods of detection being studied include specialized patrols
and signalizing devices utilizing pneumatic, visual, optical, accoustical and electro-
magnetic principles.

The Department of Highways Indepth Accident Investigation Teams record the
time between the accident occurrence and the time the police first received the call
which is some measure of detection time. In 34 accidents occurring throughout the
state which were studied by these teams, the average detection time was 10.8 minutes,
although the range varied from 0 to 40 minutes. Twenty-five percent (25%) of the acci-
dents were not reported for 15 or more minutes after occurrence. For others there were
periods in which long time elapses were recorded. Unfortunately, data surrounding
these accidents was not available and it is not known in any of these instances if an
ambulance had been called prior to police notification. It is believed that improved
communications development in this area could have a significant effect in lowering
overall response time in an emergency medical system.

Another current problem involving communications is that of too many ambulance
companies rushing to the scene of the same accident. It is the practice of many com-
panies to monitor emergency radio transmissions and to go to an accident without being
requested. The helicopter crew was compelled to follow this practice on several occas-
sions. While this may work for the benefit of injured persons in some instances, it has
resulted in “‘jurisdictional” disputes over ‘‘who gets the victim.”' It is a needless
waste of manpower and equipment. It is believed that a central dispatch agency together
with definition of service areas is necessary to avoid duplication of services. Planning
an emergency medical services function which involves both helicopters and conven-

tional ambulances should give communications a high priority in the development of an
effective program.

See references, page 109.
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THE POLICE FUNCTION AND OTHER
ALTERNATE USES OF HELICOPTER

Perhaps the principle disadvantage of using a helicopter for ambulance purposes
is its operational cost compared with standard surface ambulance vehicles. Therefore,
unless it is used frequently, its cost per flight would probably be considered excessively
high for emergency transportation in normal day to day conditions.

It was anticipated that alternate usage would be essential for economic purposes
although it was recognized that the very nature of the ambulance function requires it
to be available quickly when a medical emergency arises. Therefore, one of the goals
of the study was to determine if it is practical for a helicopter ambulance to function
for both medical emergencies and other scheduled and non-scheduled uses without de-
creasing its ability to respond promptly to the medical emergency when needed.

Police Function

The normal police function which includes traffic surveillance, patrol, and enforce-
ment is closely related to traffic safety and accident prevention. Initially, in the study,
regular patrols were flown during morning and afternoon peak traffic periods, although
other periods of the day were also used. Specific patrol routes were determined by the
trooper flying patrol who generally selected heavy traffic corridors where records indi-
cated traffic incidences were the most likely to occur. Although numerous minor acci-
dents were observed prior to the time ground patrols had been notified or had reached
the scene, there were no instances where the helicopter crew observed a serious acci-
dent which warranted their assistance prior to arrival of ground police.

However, pafrols did provide a valuable service such as spotting disabled vehicles
and dispatching ground assistance. The P.A. system was frequently used to communi-
cate with the stranded motorist which eliminated the necessity of landing. In 55% of
the instances the motorist did require assistance.

There was no data collected and therefore no comparison mode between helicopter
and ground patrol of the time lapse from ‘‘breakdown’’ to ‘‘discovery’’ and subsequent
arrival of aid although the fact that the helicopter did observe disabled vehicles which
needed assistance prior to the ground patrol suggests the increased level of service
that would be possible for the stranded motorist particularly on a limited-access highway.
In addition, there was no way of determining the reductions in accident potential as a
result of more rapid servicing of disabled vehicles.

Similarly, there was no measure to determine the effect the frequent appearance
of the helicopter patrols may have had in discouraging either traffic or criminal offences
within the area, although it is common knowledge that conventional police vehicles
significantly affect driving habits while the patrol is within vision of the driver.

As a police vehicle, the helicopter was dispatched to 55 criminal incidents, 24
civil searches, and 30 miscellaneous police cases. It completed 244 patrols (39% of
the total) in which no incidences, criminal or traffic service, were recorded.

[t was mentioned previously that 17 troopers were initially selected for the program
at Troop K Headquarters. Although 14 troopers participated during the 3 % months
period at that location, two troopers flew in 39 of the 85 completed missions.
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At the Exton Substation four troopers were selected to participate in the project
on an expressed interest and completely voluntary basis. The helicopter was made
available for use on the police function when it was not being utilized in its primary
mission as an ambulance. In addition, the aircraft was identified as a police vehicle
by colors and lettering, which were visible at a distance (1200'); it was also identified
as an ambulance (Red Cross) and lettering which were visible at close range (3007).

A state police radio transceiver was installed replacing a portable unit which had
limited range. Lines of authority were clearly established between departments in order
to reduce confusion in issuance of operating orders.

The relocation to Exton and patrol utilization of the craft began to produce signifi-
cant results. It soon became evident that the helicopter easily fit into the operational
pattern of a State Police installation without any major changes or adjustments in station
procedures. The participating State Policemen, who had been selected on a voluntary
basis, performed their duties enthusiastically. Other station personnel provided com-
plete cooperation as they accepted the craft as another police tool. A Departmental
directive was sent to the commanders of State Police installations adjoining the Exton
area of operation advising them of the availability of the helicopter for emergency evacu-
ation of accident victims. The response helped to increase the number of emergency
airlifts. Departmental procedures were established to perform evaluation tests in the
police traffic patrol function. This was done with the intention of determining the in-
fluence of a helicopter line patrol on the ratio of traffic violations and traffic accidents
in a given patrol zone. Unfortunately, this traffic related test was not performed, since
it was emphasized that the aircraft would be utilized primarily as an ambulance vehicle
and any other use must remain secondary in nature.

From the police standpoint, the use of helicopters in the police function was a
qualified success at Exton. This opinion is not based on mere conjecture but on docu-
mented results in matters requiring police attention. As a patrol vehicle, it excelled for
obvious reasons. With rare exceptions, it could become airborne or land in numerous
locations. It provided the trooper with the advantageous position of being able to view
wide stretches of highways at a glance; to see people, places, or objects observed from
the ground patrolmen’s view. It had the ability to cover police patrol zones in a faster
and more efficient manner. The lofty position was a deciding factor in incidents which
required support and coordination of ground units and directly contributed to criminal
apprehensions, locating persons, assisting disabled motorists, and relieving traffic
congestion. While these statements are broad in nature, but nevertheless true, it is
felt that citing some specific examples will help to illustrate and establish credibility
of that has been stated. Extracts from Exton Substation's records illustrate some of
the successful missicns performed.

1. March 6, 1968 - An aerial search by helicopter resulted in the sighting of a
vehicle used in committing an armed robbery. This sighting provided a consider-
able saving in man hours and man days of work.

2. April 29, 1968 - The Atglen Bank of Chester County was held up by three
men. Later that same day, all three individuals were apprehended through the
searching activity of the helicopter which had confined the criminals to a limited
hiding area, prevented their escape, and placed them in a vulnerable position for
ground forces.

3. June 8, 1968 - The helicopter was pressed into service after it was learned
that three people were killed along the Penn Central railroad tracks in New Jersey,
as they attempted to view the Robert F. Kennedy funeral cortege. The helicopter
flew line coverage over the track prior to passage of the train through Pennsylvania.
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4. July 7, 1968 - State Police at Troop ‘‘L'"" Reading, Berks County, requested
service of the helicopter in transporting U.S. Army Ordinance personnel from
Indiantown Gap Military Reservation, in Lebanon County, to an Apartment Housing
Unit near the Reading Barracks. The ordinance men were relayed to the scene
where a successful bomb disarmament was accomplished.

5. July 12, 1968 - Three prisoners escaped from the Montgomery County Prison
and a request was made by the State Police at Troop ‘‘K'’, Schwenksville, to
assist in the search for the escapees. Within one-half hour of departure from the
base at Exton, the helicopter crew sighted the escapees along a railraod track
and directed ground units in their apprehension.

6. September 29, 1968 - The helicopter was used in the search for a missing
twenty-one month old boy. The helicopter indirectly created a unique set of cir-
cumstances which directly resulted in finding the child. As the helicopter circled
in its search activity, it aroused the curiosity of a seven year old boy. The boy
climbed a farm corncrib to view the activity and sighted the crying child in an
alfalfa field.

7. October 17, 1968 - The helicopter was instrumental in apprehending four
persons in a stolen vehicle after a request was made by State Police, Troop ‘'L’
Reading. This apprehension led to the elimination of a car theft ring in a remote
area of Berks County.

These incidents portray the more vivid illustrations that tend to glamorize the
activities of the helicopter as a patrol vehicle. It is important to remember that a great
deal of common everyday police work is not glamorous in nature, yet it is constantly
present and requires some police action. When a service is rendered to the general
public, and more appropriately to the specific individual requesting and needing it, the
type of service takes on a different dimension. Letters of appreciation attest to the
person’s satisfaction or, conversely derogatory letters proclaim their dissatisfaction.
In regard to the services performed by the helicopter crew, it can be said that only
complimentary letters were received. Public opinion was definately in favor of police
helicopter since not a single adverse comment was received.

Public awareness of the helicopter’s activities were more evident in the Exton
area for three reasons: (1) The aircraft was identified as a police vehicle, (2) Heli-
copter sightings were not as common to this area 'vhen compared to the heavy Philadel-
phia air traffic, (3) A greater amount of planned publicity was provided through the
news media, along with the unplanned publicity that followed in the wake of some ser-
vices performed by the aircraft,

Demonstrations

The helicopter participated in 53 demonstrations at hospitals, schools, ambulance
club meetings and local governments within the study area. They included explanation
of the project, description of the helicopter's capabilities, and usually an airlift of a
volunteer ‘‘accident victim.”” While accurate counts of persons attending these demon-
strations were not made, the estimated attendance averaged 50 to 75 persons although
one statewide meeting attracted 1,200 persons. In most instances local press attended
and gave coverage in local papers, radio and T.V. It was believed that these demon-
strations were highly beneficial because they acquainted persons directly concerned
with safety not only with this project but with the overall safety program as well. In
addition, they served as a reminder to local police who investigate the majority of acci-
dents, that the helicopter ambulance was available.
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Accident Simulations

The helicopter crew participated in 15 accident simulations some which were
carried out in cooperation with, and for the benefit of, hospitals and ambulance clubs.

[t was the initial intent to design accident situations which would simulate pro-
gressively more difficult conditions encountered by the helicopter crew in terms of
injury severity and physical obstructions. It was also a goal of the task to compare
the operating characteristics of a piston engine to those of a turbine engine craft in
servicing accidents.

However, because of difficulties in scheduling the simulations in which all agen-
cies involved would be available, only two of the simulated airlifts were completed in
the maaner originally intended. These were conducted during off-peak traffic periods
and on routes carrying low traffic volumes, and extreme safety measures were taken to
avoid creating accidents as a result of the tests.

Engineering Surveys

During the study year, the Department of Highways used the helicopter nine times
for engineering surveys within the study area. At these times the trooper remained at
the substation until the mission was completed. In event of a request for ambulance
service the copter would return to the substation, pick up the trooper, and proceed to
the accident scene. Separate cost records were kept for this work so the project could
be reimbursed for costs from proper funding sources.

The helicopter way used 186 times for other than emergency medical purposes.
During these periods, radio contact was maintained with Exton substation for accident
gmergency requests.
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LEGAL ASPECTS

Because of the unique aspects of using ahelicopter inregular ambulance functions,
it was believed essential to explore the legality problems connected with operating a
helicopter as an ambulance within the Commonwealth of Pennsylvania.

The opinion of the Attorney General's office was sought with reference to appli-
cable statutes, court decisions which establish precedents, and liability responsibilities
of the ambulance operating agency, pilot and medical attendants. Specific questions
referred to in Item 1V of the opinion request were:

What are the legal responsibilities when:

a. a helicopter crash injures or kills an accident victim being transported?

b. a helicopter crash injures or kills persons on ground; also property damages
as result of crash?

c. a rotor blade injures or kills persons (medical attendants or by-standers) while
helicopter was servicing an emergency?

d. a suit is filed by person claiming emotional or physical stress or proeprty
damage caused by noise, vibration, dust, etc., during landing and take-off?

The following opinion, which is quoted in its entire'y, was prepared by the Assist-
ant Attorney General, Joseph L. Cohen, who is assigned to the Pennsylvania Depart-
ment of Health:

“Under the provisions of the Act of May 25, 1933, P.L. 1001, as amended, 2 P.S.,
1460, et seq., known as ‘“The Aeronautical Code'’, the rules which govern liability for
injury or damage resulting from the operation of aircraft are no different from the rules
applicable to torts on land. The Aeronatuical Code, supra, Article 1V, Sections 403,
406. Inasmuch as helicopters are aircraft, the provisions of The Aeronautical Code,
supra, relative to tort liability relate also to the operation of helicopters.

In the use of helicopters as ambulances, reference must be made to the provisions
of the Act of September 9, 1965, P.L. 498, as amended, 12 P.S., 1643. This act, common-

ly referred to as the ‘'Good Samaritan Act'’, reads as follows:

““Any fireman, policeman or member of a volunteer ambulance or rescue
squad who renders emergency care, first aid or rescue while in the performance
of his duties at the scene of an emergency, or moves the person receiving such
care, first aid and rescue to a hospital or other place of medical care, shall not
be liable to such person for any civil damages as a result of any acts or omissions
in rendering the emergency care, first aid or rescue, or moving the person receiving
the same to a hospital or other place of medical care, except any acts or omis-
sions intentiorally designed to harm or any grossly negligent acts or omissions
which result in harm to the person receiving the emergency care, first aid or rescue
or being moved to a hospital or other place of medical care but nothing herein
shall relieve a driver of an ambulance or other emergency or rescue vehicle from
liability arising from operation or use of such vehicle. In order for any fireman,
policeman or member of a volunteer ambulance or rescue squad to receive the bene-
fit of the exemption from civil liability provided for in this act, he must first
have taken and successfully completed a standard first aid courserecognized or
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approved by the American Red Cross and further he shall have a valid certification
from the American Red Cross that he has successfully completed any necessary
training or refresher course, or shall have successfully completed a first aid
course having standards at least equal to a first aid course recognized or approved

by the American Red Cross.”” (Emphasis added.)

Under the provisions of this act, the named persons are exempt from liability for
harm to the person to whom they are rendering service in an emergency situation for
ordinary negligence. This exemption, however, only applies to those persons who have
taken the requisite training, as specified in the act. The act does not grantan exemption,
however, to the driver of an ambulance or other emergency or rescue vehicle from liability
arising out of the operation of such vehicle.

[t is clear that the Good Samaritan Act has legal implications with respect to the
use of helicopters as ambulances. It should be mentioned, at this point, that there are
no relevant legal distinctions, for the purpose of tort liability, between the use of the
usual ambulance and use of helicopters as ambulances. This follows from two considera-
tions: (1) the provisions of The Aeronautical Code, supra, and (2) the definition of
“vehicle'’, as that term is defined in the Statutory Construction Act, the Act of May 28,
1937, P.L. 1019, as amended, 46 P.S., 501, et seq. Section 101 of that act defines
“vehicle’’ as “‘a conveyance in or on which persons or property may be carried.”” This
definition applies to the term “*vehicle", therefore, as used in the Good Samaritan Act,
supra.

P The Good Samaritan Act only exempts the persons named therein from liability
for ordinary negligence in the performance of their duties with respect to a person in
need of first aid or other emergency care to the extent that the operation of the vehicle
is not involved. Thus, liability for injury or damage resulting from the operation of a
helicopter does not come within the exemption set forth in the Good Samaritan Act.
Thus, under ltem Il of the outline which you submitted to me relative to the helicopter
ambulance study, it can be stated as follows:

1. That insofar as rendering the needed care is concerned, the ambulance
crew is only liable - assuming all other provisions of the Good Samaritan Act are
met - for intentional acts and omissions designed to do harm, or grossly negligent
acts or omissions which result in harm to the person receiving the emergency
care;

2. As to helicopter flight operations generally, the pilot is bound to use reason-
able care in the aperation of the helicopter to protect its passengers;

3. With respect to the issue of private or public ownership for operation of a
helicopter ambulance, the following considerations should be kept in mind: if the
public body owning or operating the ambulance is the State government or an in-
strumentality of the State, the State may not be held liable for the acts of any of
its agents in operating the helicopter unless the State consents to suit by appro-
priate legislative enactment. Constitution of Pennsylvania, Art. I, Section 11.
At present, the Commonwealth has not consented to be sued in tort. Therefore, it
could not be held liable for any negligent act of its employers in connection with
the operation of an ambulance helicopter owned or operated by it.

In the case of private persons operating a helicopter ambulance service, not only
may the employee be liable in tort, under certain circumstances, but the employer also
may be liable for the negligence of the employee if the negligence occurred while the
employee was engaged in the business of the employer.
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Here, again, the Good Samaritan Act may possibly mitigate the ordinary rules of
negligence in an appropriate case.

The specific questions referred to in ltem IV of the outline may be answered as
follows:

The owner or pilot of a helicopter would be legally liable for injuries to an
accident victim being transported therein as the result of a helicopter crash only
in the event that the pilot did not exercise reasonable care under the circum-
stances. Rennekemp v. Blair, 375 Pa. 620, 101 A2d 669 (1954).

With regard to injuries to persons or damage to property on the ground, the
ordinary rules of tort law apply. Thus, the owner or operator of the aircraft, or
helicopter, would be liable for failure to use due care under the circumstances if
that failure was the proximate cause of the injury or damage.

Liability for injury or death caused by the rotor blades of a helicopter,
again, could only be predicted upon negligence. In such a circumstance, there
may be a defense of contributory negligence - i.e., that the person injured or killed
would not have been injured or killed if he had used due care for his own safety.
In that event, there would be no liability for such injury or death,

Whether a person owning or operating a helicopter, or other aircraft, is
legally liable for the emotional or physical stress or property damage caused by
noise, vibration, dust, etc., during landing and takeoff, is a question which cannot
be answered with definiteness. There are many considerations involved, one of
which is whether there has been an intentional or negligent invasion of the per-
sonal or property rights of the person alleging the injury or damage.

However, in the case of political subdivisions of the Siate, they are only
immune from tort liability in the performance of a governmente! function. If a
political subdivision is carrying out a proprietary function, it is not immune from
tort liability.

While the distinction between what is governmental and what is proprietary
is ofttimes obscure and hazy, the operation of a helicopter ambulance service by a
political subdivision would, in all probability, be held to be a non-governmental,
or proprietary function. Hence, in such a situation, the political subdivision
would not be immune from tort liability.

Regardless of whether a governmental agency would be immune from tort
liability for operating a helicopter ambulance service, the aciual personnel in-
volved in the rendition of its service would not be immune from tort liability.
Their rights and obligations would be governed by the provisions of the Good
Samaritan Act insofar as it applied to them.

Much has been written upon the legal aspects of aeronautics. There are good
discussions on many of these problems in the following legal texts: (1) RHINE, AVIA-
TION ACCIDENT LAW (1947), and (2) BILLYOU AIR LAW (1964) 2d Ed."”’
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COST ANALYS!S

Even though it is acknowledged that the helicopter could serve a useful purpose
as an ambulance in bringing medical aid to the accidentvictim and/or taking the accident
victim to the hospital, there still remains the question of cost. Can we afford it? An
answer to this question necessitates placing a dollar value on life and bodily injury;
the former is most difficult even on an analytic basis which neglects completely, human
emotions, misery and distress. However, the National Safety Council points out that
our society has assigned dollar values on human life in terms of life insurance policies,
compensation laws, damage awards by courts, etc., so that objections to a cost analysis
procedure should not become obstacles to completing analyses.

Cost of Motor Vehicle Accidents

The National Safety Council, accordingly, has computed a schedule of costs for
traffic accidents based uponwage loss, medical expense, insurance administrative costs,
and property damage. These average costs per case in 1967 were:

Death $37,000
Non-Fatal Injury $ 2,200
Property Damage $ 360

The death cost is broken down into:

Wage Loss 88%
Insurance Costs 9%
Property Damage 2%
Medical Expense 1%

The largest value-wage loss-is based upon the current value of future earnings
(less personal consumption). It varies widely with age group, sex, and color.

Based upon the average proportion of occurrences between fatal, injury and prop-
erty damage accidents the National Safety Council has computed a rounded value of
$200,000 cost per death for all accidents. This average varies widely, however, from
$125,000 in rural areas to $365,000 in urban areas because of the differences in ratios
of non-fatal injuries and property damage accidents per death.

Table 14 shows the accident ratios and costs for each of the four counties in the
study area based upon National Safety Council 1967 Cost Schedule.'

It should be noted that there is a substantial difference in costs for death between
the rural counties (Bucks and Chester) and the more urban counties (Delaware and Mont-
gomery) which confirms the national averages used by the National Safety Council. The
total accident costs of $73 million dollars was computed taking into account the variation
in costs between counties.

1 Salaries for medics were not included in these costs in order to keep them on a comparable
basis with existing ambulance services which are most often manned by n m-paid volunteers.
Present trends in modern emergency medical services, however, indicate greater use of highly-
trained, full-time, salaried paramedics. Assuming an annual salary of $10,000 where 50% of the
time would be directly chargeable to an airlift service, the cost per airlift would be increased
$3.00 to $4.00 in the 10 to 15 airlift per day range.
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TABLE 14

ACCIDENT OCCURRENCE AND COSTS
October 1, 1967 to September 30, 1968

Number of ~ Number Fatal/Injury/ Total Costs Total Annual
Fatal of Property Damage per Costs
Accidents Deaths Ratio Death (millions)
Bucks 92 101 1:29:58 $ 158,000 $ 16.05
Chester 79 86 1:27:53 152,000 13.12
Delaware 62 67 1:58:125 280,000 18.69
Montgomery 73 85 1:62:148 295,000 25.05
Total Costs . . . ......... $ 7291
N.S.C. - e 1:35:240 $ 200,000

Helicopter Ambulance Service Costs

The total cost for the pilot study was $161,250. Separate cost records were not
maintained for medical and police functions since many were interrelated and separate
identification would have been difficult. Therefore, except for engineering surveys, it
was not possible to compute costs for each function.

However, with the helicopter costs known, together with the operational experience
gained from traffic accident services, it is possible to estimate the costs which would
be incumred by, as well as the benefits of, a helicopter ambulance service at various
usage rates. The analysis is considered on the basis of cost to the individual user
as well as cost-effectiveness of the helicopter service.

Helicopter Ambulance Costs

Based upon the contract price for the helicopter leased during the study year, the
following costs for ambulance service were incurred:

Standby for Immediate Use $17.00/hour
Actual Flight 35.00/hour
Total Cost When Flying $52.00/hour

These costs, which include the pilot but not the trooper, were for a 14-hour day,
7 days per week. Thus, typical daily costs with 3 hours flight time would be $238.00
standby plus $105.00 flight time, totaling $343.00. Records indicated that the overall
average time for servicing each accident was 19.5 minutes, although the actual flight
time averaged only 13.3 minutes. In many instances, however, the engine continued to
run during down time at the accident scene and this is properly chargeable as flight
time so a rounded average of 20 minutes per airlift is reasonable for estimating purposes
from alert delivery of victim to hospital. Ten minutes is estimated to allow the heli-
copter to return to its base so the total time to service one accident would require an

104




average of 30 minutes of flight time. On this basis the 49 airlifts completed during this
study incurred a direct cost of $26.00 each or a total of $1,270.00. This, of course,
does not consider the large standby charge which accummulated while waiting to service
accidents.

Figure 64 illustrates the variation of costs per airlift based upon a 24 hour/day
service period where the daily standby charges totaled $410.00. This curve indicates
the rapid decrease in costs/airlift as the number of airlifts increase per day because of
the fixed standby charge whether the helicopter is used or not. One airlift per day
would cost $428.00, while 5/day would cost $100.00 per airlift. The rate of decrease
reduces rapidly above 5 airlifts per day as illustrated by the changing slope of the
curve. An increase in the number of cirlifts from 10 to 15 per day reduces the costs
from $59.00 to $45.00 per airlift. This is an increase of usage of 50% but a decrease
in costs of 25%. From 15 to 30 calls per day would represent an increase in usage of
100% but further decrease in costs of only 25%. At 30 calls per day the charge per call
would be $31.00.

It would appear that an established helicopter ambulance service should include a
service area sufficiently large that would produce on the average of 10 to 15 airlifts per
day to keep the costs per trip ($45 to $59) within acceptable levels. Even this range is
approximately two times the current rates charged by many existing ambulance services!

Cost Effectiveness

[t is shown in Figure 64 that the average cost per airlift is $59.00 when 10 airlifts
are completed per day. On a monthly basis this would average 300 airlifts (150 flight
hours) at a cost of $17,700. National Safety Council places a value of $37,000.00 as
the cost of each person killed, and $2,200 for each person injured.

Therefore prevention of a death would result in a net saving to society of:

$ 37,000 - cost per life
2,200 - cost per injury
$ 34,800 - net saving

If one life were saved per month as a result of helicopter ambulance service (1 in
300 airlifts) the benefit-cost ratio would be:

benefit 34,800
cost - 17,700

= 1.97

Therefore, the helicopter ambulance would be cost effective if one or more lives
were saved for each 600 airlifts completed.?

A service charge of $59.00 is not believed to be unreasonable if a better service
is created particularly if it provides a potential to prevent deaths by a means not possible
by conventional ambulance service. Obvisouly the helicopter ambulance must be used
frequently because of high overhead charges. |s the usage rate of 10 airlifts per 24-hour
day too high for practical day-to-day service operations? The answer is not known.
Most ambulance companies in the study area average 0.3 to 6 trips per day (all trips -
not just emergencies) although the areas they service are for smaller than the area a
helicopter would cover. The Freedom House Ambulance in Pittsburgh, while covering
only a portion of the City, averages 20 calls per day.

2 California uses a direct cost of $6,800.00 for each life saved. On this basis, the saving
of one life in every 100 airlifts completed would make the service cost-effective, provided the
rate of 10 airlifts per day were maintained.
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COST PER AIRLIFT (%)

FIGURE 64
COST OF HELICOPTER AMBULANCE SERVICE
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In the 4-County area during the study year, 5,500 persons injured in traffic crashes
required ambulance service while at the same time 339 persons were fatally-injured.
This is an average of 15 injured persons per day in a 900 square mile area. One heli-
copter could not adequately service all of these accidents because of sequence of occur-
rence, darkness, distance, weather, obstruction to landing, etc. It is apparent that even
this large highly urbanized area does not produce a sufficient number of highway casual-
ties to maintain a 10 airlift per day average per helicopter. Therefore, it would be
necessary for the helicopter ambulance to service other medical emergencies if it is to
maintain that daily usage rate.

Using National Safety Council values, 6 lives saved per year, at a usage rate of
10 airlifts per day would make a helicopter ambulance service cost-effective. This does
not include any benefits that may accrue from reduced convalescense time for injury
accidents or the reduction in human suffering and misery which would be a result of
prompt service.

In the 49 airlifts completed, conservative medical opinion believes that two lives
were ‘‘probably’’ saved as a result of quick transfer of the victim to the hospital. Thus
while the study itself was not cost-effective, and was not expected to be, it clearly
demonstrated the rate of one or more lives saved per 600 airlifts can be achieved in
practice, which means the extra costs of helicopter transportation service can be self-
supporting.

The problem in paying these extra costs, however, lie in the fact that the $34,800
saved by the prevention of a traffic fatality is not a sum paid directly to anyone by
anyone. The benefit is derived, of course, by the victim and his family {and his em-
ployer) who are spared the direct financial loss from medical expenses, future earnings,
etc. Therefore, National Safety Council regards fatal accident losses as losses to
society as a whole. Consequently, it would be reasonable to expect society to pay for
the means of reducing those losses since it would be the ultimate beneficiary. Thus,
one approach to reduce cost/trip to helicopter ambulance users would be for society,
through some acceptable method of financing, to provide helicopter ambulances as a
public service on a standby basis. The victim using the services would pay only the
direct charges. If this were done the cost per trip for the user (at 10 per day rate) would
be reduced from $59.00 to $17.00. Another approach would be use of the helicopter for
other than emergency medical purposes as discussed in other sections of this report.

Finally, the usage rate of 10 trips per day (or 300 per month) would cost $17,700
per month. There may be other areas in the chain of events cited previously, between
accident occurrence and final treatment and recovery of the injured person, where expen-
ditures at this level might produce greater benefits in terms of lives saved than would
helicopter transport. For example, up-grading of substandard ambulance services by
providing highly trained medics, reorganization and coordination of emergency services
wiﬂ;'in a given area to eliminate duplication or by improving hospital facilities and
staffing.

The contractor presented an approach to cost analysis for helicopter ambulance
service which is included in the Appendix.
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Dr. Frank H. Ridgley

Chester County Hospital

West Chester, Pennsylvania

Dr. Robert E. Brant
Phoenixville Hospital
Phoenixville, Pennsylvania

Dr. Angelo P. Angelides
Lankenau Hospital
Philadelphia, Pennsylveria

Drs. Peter Safar, Donald Benson, and David J. Torpey

Uriversity of Pittsburgh
School of Medicine, Pittsburgh, Pennsylvania
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AS.4 (REv B-68) 1, WATL
HELICOPTER AMBULANCE STUDY 2. STATION
3. TROOPER
-e 4. PHLOT
HELICOPTER ARRIVAL TIME:
« YOUR OF DUTY 7+ PROGRAM HOURS THIS DATE FLIGHT HOURS
PATROL EMERGENCY
dom: TO!
* FLIGHT LOG
LocATION TIME LOCATION TIME LOCATION TIME LOCATION TIME
LIFT OFF
LOCATION TIME LOCATION TIME LOCATION TIME LOCATION TIME
LANDED AT
;"*‘ TR ,iv T A. 0y (% ys «
TOTAL TIME oy ER -
i i g b a it
* SIGHTINGS
ACTIVITY TIME LOGATION ACTIVITY TIME LOCATION
- , ASSISTANCE RENDERED
tNCIDENT TIME LOCATION | INCIDENT TIME LOCATION
INCIDENT TIME LOCATION INCIDENT TiME LOCATION
INCIDENT TIME LOCATION INCIDENT [ TimME LOCATION
1. REMARKS

2. AREA PATROLLED

[C] OVER {cHECK tF APRLICABLE)




SRTF .2

PENNSYLVANIA STATE POLICE

HELICOPTER AMBULANCE STUDY

1. DATE

’-—3. SUBMITTED BY

2, NO.

892, NARRATIVE-DETAILS (USE ADBITIONAL PAGES FOR CONTINUATION)

N Py e ey

N 4. TIME OF REQUEST B, SOURCE 6. TYPE OF EMERGENCY
[} T AccipeEnT ) OTHER(sPECH
T 7. LOCATION OF ACCIDENT « EMERGENCY
{
F 4 . - P,
i 8. LOGATION WHEN NOTIFIED 11, CREW MEMBERS (LIST NAMES)
c
?_ 9. TIME DEPARTED TO SCENE 10, TIME ARAIVED AY SCENC
'
O [12. TRAPFIC CONDITIONS AS VIEWED BY AIR
N
13. AMBULANCE PRESENT NAME QF AMBULANCE 14, WAS AMBULANCE CALLED? 18, TIME OF ARRIVAL
s 7 ves [ NO} ] ves 3 No o
1 16, POLICE PRESENT NAME QF OFFICER ODEPARTMENT
T CJ ves [J No
U 17. TRAFFIC CONDITIONS AT SCENE
A
T
t [18. wAs pocTom PRESENT NAME OF DOCTOR 19. WAS AIRLIFT REQUIRED? 1] ves ] wno
0 3 ves (] w~o I¥ YES, INDICATE TIME REQUIRED -
N 20. ACCIDENT INVESTIGATED BY (NAME) DEPARTMENT |LOCATIOH
2!: REQUIRED TRANSPORTATION TO A HOSPITAL (INDICATE NO. OF PEOPLE) 26.01D ANY ONE REFUSE TO USE
22 HO. AIRLIFTED 23, NO. OF FLIGHTS REQUIRED 24, NO. USED AMBULANCE 2B. NO. USED OTHER MEANS newicorrTer [ _Jyes [ IN-
IF YES, EXPLAIN BELOW
E by, 2e.
v HOSPITAL NOTIFIED TO MEET AIRCRAFT ] ves 1 wNo INFORMED OF TYPE OF IMJURIES 1 ves [] wNo
A - —— -
c |3% PATIENTS AIRLIFTED -
U NAME OF PATIENT CESCRIPTION OF INJUNIES CoNSClous FIRSY ALD GIVE
A yes NO_ YRS~ NO
T e
i
o e o
N
80. HOSPITAL TAKEN TO {GIVE NAME) 3.,
WAS ANY DELAY ENCOUNTERED IN TRANSFERRING PATIENT FROM AIR-
CRAFT TO HOSPITAL No [] YES(expLAIN oELOW)
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HELICOPTER AMBULANCE STUDY
A JOINT RESEARCH PROJECT-NATIONAL HIGHWAY SAFETY BUREAU
COMMONWEALTH OF PENNSYLVANIA
(INFORMATION REQUESTED FOR RESEARCH USE ONLY)

RT ADMISSION DATA
NAME OF HOBPITAL 2. HAMK OF PHYSICAN 3, ADMITTED
DATE TIME

PATIZNT'S CONDITION

DESCRIPTION OF (HJURIES
. EMERGENCY TREATMEINT GIVEN
. DIBPOSITION OF CASE
. IF HOBPITAL PHYSICIAN WAS AIRLIFTED TO ACCIDENT GIVE |9. MEDICAL BERVICES WERE PERFONMED AT ACCIDENT SCENE BY:
IME HOTIFIZD TIME SEPANTED TIME ARKiJED

J 1 enysician ] stare poLick [] ovwees

« DESCRIBE MEDICAL TAEATMENT OR FIAST AID GIVEN

{over) 3




- .~ ASSESSMENT OF HELICOPTER AMBULANCE SERVICE

PART 11

11. DID FLIGHT ADVERSELY APFECT VICTIM'S CONDITIONT 12, WAB LIFE SBAVED OR SERIOUS INJUAY AVERTEDY 13, WILL IT NEDUCE RECOVERY PERIODT
7] No [[] YES(EXPLAIN DETAILS BELOW) {71 veEs [[] NO(RXPLAIN DETAILS SELOW) 3 ves [ w~o

14, APPRAIBAL OF FIRSY AID PROCEDURESD PEFORMED BEFORE ADMISSION

18, WHAT WAS PATIENT'S REACTION TO BEING AIRLIFTED TO HOSPITALTY o 7 -

16. REMARKS: RESEARCHERS WELCOME ANY ADDITIONAL COMMENTS OR SUGGESTIONS BY PHYSICIAN WHICH WOULD ENABLE THEM TO BETTER
EVALUATE THE USE OF HELICOPTER VERSUS CONVENTIONAL AMBULANCE TRANSPORT.

MAIL COMPLETED FORM TO J. STANLEY SMITH M.D., ROOM 907, HEALTH & WELFARE BLDG., HARRISBURG
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HELICOPTER AMBULANCE STUDY
Commonwealth of Pa, —~ National Highway Safety Bureal

HAS~4(10-68)

APPRAISAL BY
ACCIDENT VICTIMS AIRLIFTED

1. NAME 2. HOSPITAL 3. DATE ADMITTED
) REPORT NO.
4. NATURE OF INJURIES 5. SERVERITY
LIFE THREATENING 0
OTHER 0
6. FIRST AID ADMINISTERED NONE "} AT ACCIDENT SCENE 3 DURING FLIGHT (3
DESCRIBE
7« WAS LITTER USED YES [ NO [
8. WERE YOU CONSCIOUS DURING FLIGHT YES [0 NO M)
9. HAD YOU EVER FLOWN BEFORE NO [ OCCASIONALY FREQUENTLY [J

10. WHAT WAS YOUR REACTION TO BEING AIRLIFTED

11. WOULD YOU HAVE PREFERRED BEING TRANSPORTED TO HOSPITAL BY GROUND AMBULANCE YES [ NO M
WHY

12. WHAT WAS YOUR MOST SIGNIFICANT IMPRESSION OF THE HELICOPTER AMBULANCE TRIP

13. DO YOU FEEL THAT REDUCED TRAVEL TIME TO HOSPITAL WAS BENEFICIAL TO YOU

DEFINITELY (] SOMEWHAT (7] NO [




14, DO YOU BELIEVE HELICOPTER AMBULANCES CAN OFFER BENEFITS IN HIGHWAY TRAFFIC ACCIDENYS OR OTHER EMERGENCIES IN
FUTURE YEARS. , ’
YES [ No ()

IF YES, IN WHAT WAY

15. HAVE YOU EVER REQUIRED AN AMBULANCE BEFORE  YES [} NO [
IF YES, DESCRIBE CIRCUMSTANCES

COSTS WOULD YOU BE WILLING TO PAY (THRU CLUB MEMBERSHIP FEE OR TRIP CHARGE) FOR HELICOPTER TRANSPORT.
NONE [7] 50% MORE [] . 100% MORE [} 200% MORE [

17. ADDITIONAL COMMENTS WHICH WOULD BE HELPFUL TO RESEARCHERS IN EVALUATION OF HELICOI;I'ER AS AN AMBULANCE

18. COMMENTS BY INTERVIEWER

INTERVIEWED BY DATE

e apan AP S b o AN A et st



Form 2 Page #1

HELICOPTER AMBULANCE STUDY
Pennsylvania Department of Highways

Pennsylvania Department of Health

General Information

'DATE

Ambulance Company

Address

Street City County

Telephone No,

Where are Ambulances Kept?

Street City ) County

Affiliation with other Agency?

Is there someone on duty at the ambulance base at any time or at all times?

(Give Hours)

No. of Vehicles

No. of Calls (1967) What is your fee?

Scheduled

Emergency

Limits of Response (Street, City, County)

Hospitals Used: ’ ' No. of Times Used During 1967
EMERGENCY IRANSFER




Form 2 Page #2

Geuneral Information

No. Miles Logged per Year

Operating Costs per Year (Avg.)

How are Costs Met?

How many trips are generally made per month?

Emergency
Transfer _
What is the average length of trip? Miles
What was the longest trip made during 19687 Miles

Outllne on the map below the approx1mate area that your compan normally serves?
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A,

A. (1)

B'

Vehicles

Type (Year, Model)

General Information

Equipmant Survey

Capacity (In Litters)

‘Form 2

Page #3

Available Time (%)

Month/Year purchased

Total Cost

Less trade-in on old

Net cost to your company

Annual Costs

Insurance

ambulance

Gas & 0il, Lub, etc.

_ Repairs

Other (License, etc.)

Total Annual Operating Costs

Estimated Annual Depreciation

Equipment Carried in Vehicles (by vehcile

NAME

TYPE

Vehicle 1

number)

CAPACITY

Vehicle 2




Equipment Survey Form 2 Page #4

C. Any New or Unusual Emergency Equipment?

D. Communications:
Do you have Radio communications? Yes No

If yes, what frequency & band?

Location of central dispatch

Street City County
Is there a fixed transceiver at the station? Yes No
Are there mobile units on-board the vehicles? Yes No

If yes, which vehicles (by number)

In your own words, how do you rate your communications?

Age of Equipment?

Power (in watts)

Area serviced by radio band

Other agencies using radio band

If no radio, describe communications (source of calls, how answered, etc.)




Form 2. Page #5

Personnel Survey
Personnel
Number

Paid Volunteer

Turnover Rate (persons per year %)

Training

Type (given by whom, length of course)

Number trained per ¥ear

Cost (for new training per man)

Paid by whom?

Is there any recurring training? Yes No

Cost (for all recurring training per man)

Paid by whom?

No. Retrained per year

How often does a person receive retraining?

On-Call Procedure

Number of persons on duty at any one time

Rotation

e . i i e e ot o e

b gt st s

g

Title
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DEPARTMENT OF HEALTH
P. O. BOX 90

THOMAS W. GEORGES, JR., M.D.

SECRETARY OF HEALTH
HARRISBURG 17120

August 9, 1968

Subject: Helicopter Ambulance Study

Gentlemen:

As you may know the Pennsylvania Department of Highways received a Federal
Grant from the National Highway Safety Bureau for the purpose of studying the
use of helicopters as ambulance vehicles for traffic accident victims. This
study is being conducted for a period of one year in coopefation with the Depart~-
ment of Health, the State Police, the Aeronautics Commission and several area
hospitals located in the Philadelphia suburban region. The study area includes
Delaware County and parts of Chester, Bucks and Montgomery Counties.

Part of this research includes a survey of existing ambulance services
within the study area. The attached questionnaire form illustrates the kind of
data which is required for this research.

I would appreciate your help by completing the questionnaire as it applies
to your ambulance service and returning it to my office by August 23, 1968,
using the self-addressed envelope. If you have any questions concerning it,
please call Mr. Louis Soffer of our Philadelphia Office who will be available

to assist you as needed in completing this form. His telephone number is
568-4000, Extension 6792.

The information which you provide will be considered confidential and your
ambulance company will in no way be identified with specific information fur-
nished. Survey data will be summarized and you will be sent a copy of the
completed report for your records.

Sincerely yours,
//,?Qé;j7 /fé522%222%4/7/7
Henry L. Albert
Director

Division of Environmental Safety

Enclosures

12



Form 1 Page #1

Report #

CONFIDENTTIAL

Helicopter Ambulancé Study

Pennsylvania Department of Highways

Pennsylvania Department of Health

Ground Ambulance Mission Report Form

" DATE

TIME: SPEEDOMETER READING:

Of Incident

Notified

Departed

Arrived at Scene

Departed Scene

Arrived at Hospital

Delay at Hospital

Arrived at Base

Route Followed




Form 1 Page #2
Report #
CONFIDENIIAL
DATE
No. of Ambulance Personnel
Type of Response:
Scheduled
Emergency
How Notified:
Police
Telephone
Radio
Other, Specify
Weather: Roadway:
Fair Dry
Rain Wet
Snow Snow
Fog Ice

Cloudy

Location (Route No. or Street Name, City, County)

Hospital Used

What was nature of call (Traffic Accident, Transfer, Etc.)

No. of Persons Evacuated

No. of Persons Injured (and/or ill)

14




Form 1 Page #3

Report #
CONFIDENIIAL
Patient: Describe Patient's Condition at Scene:
Age (Approx.) Life~Threatening

Sex Other

What was the Apparent Injury

Other, Specify

Describe Treatment Rendered at Scene

Description of Patient's Condition, Treatment During Transit and Additional

Comments

Additional Comments Which Would be Helpful to Researchers

15




SPTF-2 1. DATK r e
),
PENNSYLVANIA STATE POLICE 1} April ’968 :“*'

HELICOPTER AMBULANCE STUDY 3. BUBMITYED BY
o Trre Joles L, Dovle ,
N A, TIML OF RLQUESY B, SOURCE 6, TYPE OF TMERGENCY
o 1557 State Police Media (X] ACCIOENT [7] OTHER (set
-:' 7. LOCATION OF ACCIDEMT - EMEHGENCY )
g Rte#3 310 of a mile last of Providunce Rd,, Edeaont Twpe, Delawure Co.p, Penm,
1 r—9. Locn’lou wur.u Nonrlzn 11, CREW MEMBERD (LIST NAMES)
c Exton, Pa. I F . ~_dohn D'ALGLO ] .
?_ 9. TIME DEPARTED TO SCENK 10, TIME ARRIVED AY SCENE
T | S 1557 1609
O [12. Trarric conpivTions As vieweo sy Atk N T
N Stopped Eust bound,
T3, AMBULANCE PRESENT . MAME OF AMBULANCE 14, WAS AMBULANCE GALLLD? 18. TIME OF ARRIVAL
s B ves [ wo | llewbown Square Ky ves () ne  §609 hrs,
' 16, POLICE PRESENT NAME OF OFPFICER DIPARTMENT
T §3 ves [ wo| T, Janes KEARNUS State Polico }edia
x 17. TRAFFIC CONDITIONS AT ACLNHK
v | Iraffic wes stopped both directions for aircraft's landing,
1 18, WAD DOCTOR PRESENT MAME OF DOCTOR 1Q. WAS AlRLIFT REQUIAEDT ] ves @ NO
0 ] ves X} w~o P YE3, INDICATE YIME REQUIRED
N 0. Accionnt imvesTicaTeo By NAME) | oeeantment LOCATION Incident Noe
Tpr. Jenes KBALNS Pa, State Police Medid, Pae K2~1,94Ci
2. REQUIRED TRANSPORTATION TO A HOSPITAL LINDICATE NO. 0F PLaPLE) 28,000 ANY oNE REFUSE TO U
22. NO, AIRLIFTED 28, NO, OF FLIGHTS REQUISTO 24, NO, USED AMBULANCE 28, NO. UBED OTHER MEANS HELICOPTER D YES [—
1 1 1 1P YES, EXPLAIX BELOW _
€ I3y, 28,
x HOSPITAL NOTIFIED TO MEET AIRCRAFTY X} ves ] w~o INFORMED OF TYPE OF INJURIES g ves O =
Cc 29, PATIENTS AIRLIFTED e
U CONSCIOUS FIRST AfD
A . YES  NO = VES |
T [
' L
[o] o e -
N
0. HOSPITAL TAKEN TO{GIVE NAME) 3t. Was ANY DELAY ENCOUNTERED [N TRANSFERRING PATIENT FROM A
- Riddle Memorial Hospibal, Lina, Pae ~ emarrrowoseivar K] NO  [] VESLEXPLAIN aELOw)

32. NARRATIVE -DETAILS (USE ADDITIONAL, PAGES FOR CONTINUATION)

Adrcraft had Just lifted off from baso and enroute on patrol when bass station advised
accldent on Rt.#3 in Delawaro Cowity., Tiuoe 1557 Hrs. Writer conticted iledia via radio and
requested directions to the scone, Dircctions furnished and airoraft proceeded to scene,

Alreraft arrived over scene at 1609 Hrs, and requested to set down. Traffie was contro
by Troopers from Media Darracks. liith the professional type aild from the ground of Tpr.
KSARNES, aircraft wes gulded to a landing approximately 50 feet cast of the scenes

Writer with litter, procecided to the vicbim and with the aid of the ambulance ercw, vl
was placed on the litter and carricd to the airoraft,

Aircraft off at scenc at 1611 nrs. and procecding to Kiddle iiciorial Hospital. iihile
enroube to hospitil, liriter reGuosted lledda Barrecks to advise hospital of adrcrafts pend
arrivael and that Lhe victim has posuible back injurye

Mreraft on tho pround at hospital at 1615 hru. Victin recoved from alreraft vix wnoel
tyre stretcher,

Mreraft covorad 14 riles to ~omoe in 12 rminutes, on ground ¢t ncane 2 vl o
_Iron scene to hospitol in 4 mlnutnvq Totiel timo for conpdeto sdoulicy 10 riana
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HELICOPTER AMBULANCE STUDY
A JOINT RESEARCH PROJECT-NATIONAL HIGHWAY SAFETY BUREAU
COMMONWEALTH OF PENNSYLVANIA
(INFORMATION REQUESTED FOR RESEARCH USE ONLY)

RT I ADMISSION DATA

NAME Cr HOSPITAL 2. NAME OF PHYSICAN

ADMITYLD

RippLe  HesPasb |l e Dawd

DATE

¥ 13 -L¥

TIME

BATIINT'S CONDITION

«C

re I

0,

| 4.2 Ph

oEsERiFTion or NIUMES .
| Mu (1, pl e Lot s
Goluc.usfo'/o:u ¢t BRAam -
Loss of Cowsclgrinveyy

[_a_.ﬂ (\'h‘th&.d ('\'4"3 CQ B(.’fl h h/(uc'.cs -
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¢« EMERGENCY TRIATMENT GIVEN
/(/&"".a .('A M e y\_-'{" e ‘(f/ Lu wiva fl LYy
f\’(f ey JUred Ht?\.ﬁﬁﬁf Te (e (he
CTwbiES

A Ry

00 ACesce A,

A thed Ao He spitey

. 17 HO3PITAL PHYSICIAN WAS AIRLIFTED TO ACCIDENT GIVE

9. MEDICAL SEAVICES WERE PERFORMED AT ACCIDENT SCENE BY!

IME NOTIFIED TIME DEPARTED TIME ARRIVED

H L (’)“" l]’ i .‘)' vt [ euvsician

T3 svarc Porice

[ ornens

« DESCRIBE MEDICAL THZA‘TMENT OR FIR3ST AID GIVEN

17

MR 22 155 -
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PART Hl ASSESSMENT OF HELICOPTER AMBULANCE SERVICE 7
11, DID FLIGHY ADVERSELY APFECT VICTIM'S CORDITION? 12, WAS LIFE SAVED OR SEAIOUS INJURY AVERTEZD? 13, WItL IT REDUCE REGOVERY BERIODTY

q]' NO [T] YES{ZxpLAIN OCYAILS BELOW) 3 ves [Fl NO (EXPLAIN DETAILS BELOW) [ ves 95‘] NG

{4, APPRAISAL OF FIRST A|D PROCEDURES PLFORMLED BEFORE ADM{ISSION

83‘:“_‘):3.:,‘ G(L @u\,cv(\' tcTiow - Lo Pced ’TO 7/UQ {/-3 7«—« [/’L/ //»b

Q@ﬂﬁc‘/ T Cage -~

.

15, WHAT WAS PATIENT'S REACTION TO BEING AIRLIFTED TO HOSPITALY
L]

LMowe

6. REMARKS: RESEARCHERS WELCOME ANY ADDCITIONAL COMMENTS OR SUGGESTIONS BY PHYSICIAN WHICH WOULD ENABLE THEM TO BETTER
EVALUATE THE USE OF HELICOPTER VERSUS CONVENTIONAL AMBULANCE TRANSPORT.

Sb ‘.i (] CST’(‘—([ ﬁ\m \{(C 4_{. Govera ? e C ﬁ(&. {/CG/JT(‘ “

“Tv  be @ Go\w,/j?/efc Qoverase. —

SPEEDd o€ /‘("’—-{‘Ic'épricﬁ s wendew i s

6 C\-QN r("\/ -3 M\ Qg{ rcaf s e« .f. i

| ' kc_ﬁ i —r

e
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MAIL COMPLETED FORM TO J, STANLEY SMITH M,D., ROOM 307, HEALTH & WEL FARE BLDG., HARRISBURG




12. TRAFF‘IC COND!TIONS AS VISWI:D BY A|R

2 o ) ) i o B o ’ t. DATZ 2. NO.

Moo
PENNSYLVANIA STATE POLICE Iy 313 19 i3

3. SUBMITTED BY
HELICOPTER AMBULANCE STUDY e Jancs L. Doylo

4, TIME OF REQUEST 8. QOUNCE B. TYPE OF EMERGENCY
AV - (- . )
0553 ’Dl‘l whe party newr scone ¥ accioenTt [T] OTHER(speciFy)
7. LOCATION OF ACCIDENT - EMERGENCY : - - .

T.,500, 2 niles liorgh of Poe Turn Pluo, Uoper Uwchlon Mime s Chegher County, Po,

6. LOCATION WHEN NOTIFIED 11, CREW MEMBERS {LI1ST HNAMES)
b\;, Iodhon I"'rrrzmm P'uzl AL
D. TIM: DEPARTED TO sc:ul: |o. TIME ARRIVED A-ri:scl:uz o ) N

Y0855 hrs. 0900 Iirs : : '

I‘orw':‘x 1¢.nc blocl: og duo o*vorturned vcn.

13. AMBULANCE PRESENT NAME OF AMBULANCE N 14‘ WA3 AMBULANCE CALLEDT |n. TIME OF AanAL
O ves I wo Revnincenn Idnquas dvb, 3 ves [J wo 0708 (estimated)
18. POLICE PRESENT MNAME OF OFFICER DEPARTMENT
o~ -, - »a R v .
A ves [ wo Chicl Uillinrn LRICH Upper Uiehlon Twpe, Police

17. TﬁA'FIC CONDI‘I’IQNS AT SCl'.NE

oﬁrollod bJ C vel Lh _[C-,.

18. WAS DOCTOR PRESENT KAME OF DOCTOR - a © 19. WAS AfRLIFT REQUIREDT  [] YES & w~o
[ ves [E] NO IF YES, INDICATE TIME REQUIRED
0. ACCIDENT INVEISTIGATED BY (NAME) DEPARTMENT © LocATION i
» \ ] .
Chief L0ICH Upper Uwehlan ™m, Lionville Pa.
E' REQUIRED TRANsPORTATlON TO A HOSPITAL (INDICATE NO. OF Pt‘.OPL!) 20,010 ANY ONE REFUSE TO USE
l22. wo. ataLirven 23, HO. OF FLIGHTS REQUIRED 24. NO. USED AMBULANCE 28, NO. USED OTHER MEANS ueLicorter [ Jves  [Solwo
l l none nonoe IF YES, EXPLAIN BELOW
R’7- 28.
HOSPITAL NOTIFIED TO MEET AIRCRAFT g ves 3 w~o iINFORMED OF TYPE OF INJURIES X ves [} wNo
2. PATIENTS AIRLIFTED ~
NAME OF PATIENT DESCRIPTION OF INJURIES lr\f{; hou !dLI‘ ma. CONSCIoUS FIAST AID GIVEN
——— — - - YEs NO YES Ho
Ioce of scalp, Abre of right leg < =
.
30. HOSPITAL TAKEM TO (GIVE NAME) 31,
WAS ANY DELAY ENCOUNTERED IN TRANSFERRING PATIENT FROM AlR-
Choster COUJ.Tby CRAPT 1o HOSPITAL  [FF] NO [[] YES(EXPLAIN BELOW)

NARRATIVE - DETAILS (USE ADDITIONAL PAGES FOR CONTINUATION) : - -o-

At 0053 hrse, a 1. Clifford ANDUTRSUI, DF1, Chester Springs c:lled station and advie cd
of "aceident neixr his home ond thet 2 ambuwlance and fire druck was needed( 1ix. AIDERSCH did
not lmow if :mbulnnee wis needed; bud he felt fron loolking from his houe, one was uccdch,
AMrerifs ol "-o**n et G055 Iroe"ond procoe ding to the scene, 4} nir miles Y. Ag adyreredt
cffected laond m in ficld nexho ro: U”y, victin w23 observed laying on the V wh bern, 0909

Tyiteor alisited fron siroealt with ’.L.?"c,cr Victint's bleeding cnd breathing cordrolled cb
tire of aryival, Victin ploced in civeraly end off ground ab 0902 hrs,

While enrcutc to Cheoher County Ilospital, vriter advised Ixton Lose to contact Yosp
and advise cf "crco_n" arrivel.

.
n
-L.YJ‘«-.-.

L

Aireraft landed ot Chester County Noupiseld at 0907 hrs,., adrcraft met by wibwlince and
victin roioved 0 ciorsency roGle

- e

Address of victi:
Father of ~ichir

SO AN ety wedeleny e geden, Bt T BV o

1,

.e
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t. DATSE
-
.&,-&3’90 6’3
HELICOPTER AMBULANCE 3TUDY 2. STATION
DAILY ACTIVITY SUMMARY Bgbon .
3, TROOPER
Tore J-L Boyle
4, 4. PILOT
HELICOPTER ARRIVAL TIME: o
,,,,,, AR - G700 hra, ‘Pal 2311
6. TouR oF DuTY :" PROGRAM HOURS THI3 DATE FLIGHT HouRs o
PATROL EMERGENCY
H H - e - - - - — e ———
reu: 700 To: 1500 8 hrs,
10 none
Al . o 77 .
Vs.wﬁ o ) o o ) S ~ PLIGHT.LOG . o o - L ) o
LOCATION TIME LOCATION TIME LOCATION TIME LOCATION TIME
LIFT OFF R fod OPv.
Ezton 0705  (Goshon 1225 A T 1207
LOCATION TIME LOCATION TIME LOCATION TIME LOCATION TIME
e o o]
LANDED AT Goshon 0710 Phi] 1330 Zrton 13
- - o T n“_»—"'—"‘“_{ - Tt/ T Tivaea T - T T : T - '4 -
N - ¥ ‘ 3 K
- . . S :
TOTAL TIME 303 ST .05 g .-)O ; . "
e L . R, et I SN - o e P ,7 I PRI gy
s. SIGHTINGS
ACTIVITY TIME LOCATION ACTIVITY TIME LOCATION
k] L+ AT I - M 3 -
Disobled Trvel 1280 WE 6130, Ilonville
. - KR P~ 1 ' - wy et
Acciden 1301 RY,4100, Licnville
/ .
W"°' ‘o, o AsslsTANCE RENDERED - )
INCIDENT TIME LOCATION INCIDENT TIME LOCATION
IHCIDENT TIME lLOCATION ) VI;CCIDVEN;IV; ) o B TKAVEW : T LOCiAiTlON
-
INCIDERT TIME I LOCATION T INCIDENT i TIME LOCATION
V1, REMARKS
_,.-., oo, v " » : - ,pt . L R - [P S J . .
Uile on sobtrol cnd ovap L0 . l\. in tho ILionville orea ohoarvad a truelh troctor stopna
" HY Y T oe - ISP MR, 4 o K} Y ) ~n . o 2N P-4 '
in ‘u;::‘ Soush bound 1::.n:1 citd tho delvop dinsabing wwalfic L,ﬂru‘ﬂ rige Mroralt roiliosc
. AEAP M . J. - PR A ) - “ .' .
on buzblon and o m:a that o pobrol vanhiles chould o dispatehod to control
&
s [ . oy, - - e . K - s NPl o JRNOL BN
Mrercft obsorvad Brehland Tupe M™lico on tha scone of a ceeidend just ilcwth of to
1 - - » - T - F L2 B L} [P, A S _—ry -~ Ml
ebevy monblonad dlscbled truolte I7 uzo of e 2\ syston, 1t was locrrod thot no
cosictbonea noodade
* Al
12, AREA PATROLLED
‘. 2 g e v yole P b oyt By P s} £ Lonl Paee Rl g T 2
Poizolling South ovux 200 Yo 42,1; Verdh over 100 and 52 Lo 3RZ, lomus ovii DR 9o
T = e o Wl in ; . Y . TN L ._.'.: et St - - Tvaey
:—w nJA'h' LC.-A., 41.,.)%) O":‘:’: 33 LO l"\)’ A-\J-. uzl O‘I-.;F lULI uh (l, -L\.-ﬁ..a-"‘ '_4. oyt 014.‘ J‘..',,.‘., .
N ' .y oy [N S SR TALS N 33y aes T ey A T,
Lo "'“Ww Fougo, Soudh ovay Ziproscucy end iato Milla, Inb, Alnolbe dstumaniy Lo
2] S PR
Ii ’lw. To HitChe
] OVER {curcx ir AppLicanLE)

20
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19uS opomebi

HELICOPTER AMBULANCE STUOY .\ 2. STATION

DAILY ACTIVITY SUMMARY Exton

3. TROOPER

Willian B Paiechune

. 4, PiLOTY

HELICOPTER ARRIVAL TIME: 1500 Paﬂﬂ_ 2.31

¢ YOUR oF DuTY 7+ PROGRAM HOURS THI3 DATE . FLIGHT HOURAS
PATAOL EMERGENCY
L] !
1500 ™ 2100 6
0229 0:13
“»
e FLIGHT LOG
| LocaTION TIME LOCATION TIME Lo€ATIoR TIME LocATION TIME
- .
LIFT OFF Exton 1800 UeS6322 || 1820 Pottotom| 19213.5 [Poes100 1924
LOCATION TIME LOCATION ~ TiME LofaTtioN TIME LOCATION TIME
LANDED AT . - ’ .
- UeSe322 182 Pottstomy 1855 P, 100 1017  Phoenixvillle 1930
TOTAL TIME - 025 b 0:15 4 o0 1009
. SIGHTINGS
ACTIVITY TIME LOCATION ACTIVITY TIME LOCATION

Je ASSISTANCE RENDERED

INCIDENT TIME LOCATION & = - INCIDENT TIME LOCATION

JI3=12231 1915 Pa, Rtce 100 Nertl  °
Coventry Tipe Cheshdr Coe

INCIDENT TIME LOCATION : INCIDENT TIME LOCATION
.
)
INCIDENT TIME LOCATION INCIDENT TIME LOCATION
Vo REMARKSY, - - - - -~ - -~ - -

-

Af the hour of 1913 the alrcraft went alrbowne freaa the Potistomn A‘.lrpol"'o at -Ehe same

time this offi¢cr réccivéd a ¢2ll from Tpre Zirmermon rcqucs’r,mn Helo # 1 4o aosict ot an
accidenton Pae "Bide 100, Aiveraft was at the '-copo‘a‘o 1917 hoursy loaded victin aboord

alréraft, cwdute™to Holpe at™ 1921 hoursy arvived P'locn:u’v.d__e Hospe at 1930 hours,

Victin, Z‘ﬂouas‘};w)_ o be taken to FPhoen o
Toci # 8 Uont 1, t € to Phoenlxville Hospe

LI @ Phoarixville IIospe 1937
LAIDXD AT Eson 1916
TOTAL T3 ‘ 0:09

e = v = -

2. ARZA"PATROLLED . = - - + - -
S e |
b oadrer O
"

J

Scuth @1 Pas Rtes 10070 UeSe 205 woot 6n 307to UeSe 322,"wost an'322 to Poy 82, sch air
on nceth B orm of 322 to &bocrve triflic; ndrth on Pa, €2 t6 Pinmae Tumpilie, &ast cn Pl
Turzpilke to Poe ?\JQ, nérth on 1007¢0 Potistom Adxport; Potbsticin Alvpert souwdtii ¢a 100740

scene of accidut, Rteo 100 cast to Fheuniiwville Hompe, Phooniwille Hospe ooiid €6 iiic.,
] OVER (cHECK IF APPLICABLE)

t

21



APTF.2 1. eATR 2. a<‘>.'w
® " %~ © PENNSYLVANIA STATE POLICE 19=Scmteet3 Q34
HELICOPTER AMBULANCE STUDY 3. auomMivTED BY
- ' Willion BoBalchmme .
- N 4. TIME oF REQuEST 5. BOURCE @, TYPE OF EMERGENCY )
o 1915 ibon Cox 8 Torg Zirexezin J4 aceioent [} otHER(seic
T 7. LOCATION OF ACCIDENT - EMERGENCY . - - T - = o
¢ Pag Btos 100, 1 rmilo south of Pa w,, Horth Coventry Tups . Chestor Counts -
i " B. LOCATION WHEN NOTIFIED ' T 1. CREW MEMBERS (LIST HAK >
c Puo R’tce 1(10 a.nd Puo P'tco 72»’# o o 7?:?-@1 ‘rl,_,,*g?i—"-_"’b)_, o
2 °. TIME DEPARTED TO 5CEN: to. TlME ARRIVED AT SCENE
y VYOt L
o 12. TRAFFIC CONDITIONS AS VIEWED BY AIR . - )
N Nermed

13, AMBULANCE PRESENT NAME OF AMBULANCE

At 1915 hcurs £his g’;’i‘icor roceived &
aceident on Pao Rtes 100, *vz'c::.,, i

~Hos>. a% 1930 how.‘w;

- -~

s ) ves (X vo WA [ ves K wo
i 16, ROLIEE PRESENT HAME or OFFICER DEPARTM[NT I .
: X
T XX ves [ No| Tnrg Gearcdd Zirmey n  PySePe It Pomae o
u 17, TRAFFIC CONDITIONS AT SCENE t
A H
v Qlormad S . D
] 18.WA3 DOCTOR PRESENT NAMEL OF DOCTOR 19, WAS AIRLIFT REQUIRED? ] ves XX no
.
o ) ves K w~o l I;/A IF YC3, INDICATE TIME REQUIRED
N o ACCIDENT INVESTIGATED BY'INAME) ' n:m‘mar % 7 7 Locamien -+ ¢ o
v, kY
i Chicf Chaxles Wili [Horth Covent ™une  Ceforville Pomna 000
o U N - e e e
J31- REQUIRED TRANSPORTATION TO A HOSPITAL (moncu': NO. oF PEOPI.I:) 26.01D ANY ONE REFUSE TO USE
22, NO. AIRLIFTED 23, NO, OF FLIGHTS REQUIRED 24. ND. USED AMBULANCE 28. HO. USED OTHER MEANS wericorter [Jves [T
4 ) ] 0 0 I YES, EXPLAIN BELOW
E by, 20,
X HOSPITAL NOTIFIED TO MEET AIRCRAFT X ves 1 No INFORMED QF TYPE OF INJURIES @ ves [] No
c [** PATIENTS AIRLIFTED B
u HAME OF PATIENT i ) DESCHIFTION OF TNJURtES™ CONSTIOUS FIRST AID GIV
A [eaXE3 No ¥es | NO
T Rirht ler, tn to knee A
! ,
(o]
N
30. HOSPITAL TAKEN TO (GIVE NAME]™ B
« - o WAS ANY DELAY TNCOUNTERED IN TRANSFERRING PATIENT FROM AlR-
P}IOCIIL'VZI 1K) HO:“):L CRAFT TO HOSPITAL ['_'ZK NO [[] YESI(EXPLAIN BELOW)
32. NARRATIVE - DETAILS Tuse ADﬁITIONAL PAGES FOR CONTINUATION) *

r‘.dio nessago fral Tpre Gorddd Zimdermon of a Traflic
rile south’of Pae Ries 72k, &b this tire dizrcralt fas
airbowrne over the inferscction of 100 and 724 cdrcraft rcononded $0 call, et scene ot
1917 hotrs Loaded victinm choard alvereft, 1ot scene at 1921 hours landed 2% Phoonixville

B o - Y - - -

n the arrivnl of +he airerott ot IOS’”)l‘f'ul ttendants met us vaElth Jitter

Victin recuestcd Phoonisville Homnitale

1Y
Cle
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"General Hospitals" In Highway District 6 #

BUGCKS COUNTY

1 Bristol - Lower iucks Uounty Hospital. iath road
& Orchard Avenue.

2 Doylestown - Doylesbtown Hospital. Belmont #venue &
Spruce St.

3 Quakertown ~ uaiertown Lospital. 1lth St. & Park sve.

4 Sellersville -~ Grand View Hospital. Lawn Avenue.

CHES st COUNTY

5 Coatesville - Clement atkinson semorial lospital.
824 bk, Chestnmut 3t.

o Coatesville - Coatesville fospital. 300 Strode Avenue,
7 Phoenixville - Phoenixville Hospital. 140 Hutt noad,

8 Phoenixville - Vclley iorge General Hospital.
Charlestown Road.

0 “esgt Chester - Chester Couhty Hospital., 500 &, Nrrshall St.

10 Yest Chester - kemorial Hosplital of Chester County.
326 Ho. wWalnut St.

11 Jest Grove ~ Communiby memorial itospitcl. Route 1.

Dilifianks COUnTY

12 Chester - Crogsr-Chester liedicsl Center. 1btr, St. &
Upland Avenue.

13 Chester - Sacred Heart General Hospital. 9th & Wilson Sts,.

14 Darby - Thomas il. Mitzgerald Mercy Hospital,
Lansdowne Avenue & Bailey foad.

=
(82

Drexel Hill - Delaware County iemorial llospital,
Lansdowne and Keystone Avenues.

16 Havertown - Haverford General Hospital. 2000 014 Yest
Chesgter Pike.

% }‘?ﬂ//ﬁ/!/ ﬂg“‘,{"(ﬁ; &J(ﬁ&i"b/
23



17 liedia. - Liddle Memoricl Hospital. Lighway 1,
altimore Pike.

12 itidley Pork ~ Taylor liospital., . Chester Pike.

MONGOHmY COUWTY

19 © Abington - Abington ilemorial dHospital. 1200 York load.

20 bBlkins Pork - nolling Hill Hospital and Diagnostic
Center. 60 BE. Twnshp Line.

21 Lansdale -~ Lorth Penn lospital. 7thh and Eroad Sts.

22  HMeadowbrook - Holy lLedeemer Hospital. 1648 Hunting-
don Pike.

23 Norristown - Montgonmery Hospltal, Powell and Fornance Stis.
24 Norrigstown - Sacred Hea rt lospital, 1430 DeKalb St.

25  Norristown - Valley Forge liedical Center and lieart
Hospital, Germantown Pike,

20 Pobiatown «~ Pobitstown menoriasl Medical Center.
1212 ligh St.

24




AMBULANCE SERVICES

Abington Township Police Department. 1176 01d York Road, Abington

Ambler Community Ambulance Association. 9 S. Chester Street, Ambler
Ambulance Association, Avondale Fire Company. Pennsylvania Ave., Avondale
Berwyn Fire Company. Bridge Avenue, Berwyn

Bryn Athyn Fire Company. Buck Road, Bryn Athyn

Bucks County Rescue Squad. Otter Street & Rte. 13, Bristol

Central Bucks Ambulance & REscue Unit. 14 E. Oakland Ave., Doylestown
Chalfront Fire Company. Chalfront

Cheltenham Township Police Department. 8230 York Road, Elkins Park,
Cheltenham

Collingdale Fire Company #1. 504 Clifton Avenue, Collingdale
Community Ambulance Association. Green Lane

Darby Fire Company #1l. 44 9th Street, Darby

Delaware Valley Volunteer Fire Company. Erwinna

Dublin Fire Company. Dublin

Eddystone Fire Company. 12th & Saville Ave., Eddystone

Elverson Fire Company #l1. Elverson

Enterprise Fire Company Rescue Unit. 120 E. Montgomery Avenue, Hatboro
Essington Fire Company #l. E. 2nd Street, Essington

Fairmont Fire Company #1. Susquehanna Avenue & Court Street, Lansdale
Folcroft Ambulance Service #1l. Primos Avenue, Folcroft

Franklin Fire Rescue Squad. 115 Concord Avenue, Chester

Friendship Fire Company #2. 1628 Huddell Street, Linwood

Friendship Pire Company. Green Street, Royersford

Good Fellowship Ambulance Club. 225 Walnut Street, West Chester
Goodwill Ambulance Fund. High & Bailey Sts., Pottstown

George Clay Fire Company. Ford Street, West Conshohocken

Goodwill Community Ambulance. 4th and Bush Streets, Bridgeport

25



Goshen Fire Company. Goshen

Harleysville Community Fire Company Ambulance. Alumni Avenue,
Harleysville

Honey Brook Fire Company #l. Railroad Avenue, Honey Brook

Horsham Fire Company Ambulance Corps. Meetinghouse Road, Horsham
Huntingdon valley Fire Company #l. 640 Red Lion Road, Huntingdon Valley
Jenkintown Police Department. West Avenue & Leedom Sts., Jenkintown
Kennett Fire Company. Broad & Linden Streets, Kennett Square

Ladies Auxiliary Clifton Heights Fire Company. Borough Hall,
Baltimore Avenue, Clifton Heights

Levittown-Fairless Hills Rescue Squad. 7405 Newport-Fallington Road,
Levittown

Linwood Fire Company #l. Friendship Ambulance. 1557 Huddell Ave., Linwoo
Llanerch Fire Company Ambulance Service. Llanerch

Lower Fredrick Fire Company. Spring Mount

Lower Merion Township Police Department. 69 Lancaster Ave., Ardmore
Lower Providence Community Center. Eagleville

Malvern Fire Company Ambulance Service. Malvern

Manoa Fire Company. 115 South Eagle Road, Havertown

Martin's Corner Fire Company. Martin's Corner

Media Boro Fire Company. Jackson & State Roads, Media

Milmont Fire Company Ambulance Service. Belmont & Forrest Avenues,
Milmont Park, Ridley Park

Minguas Fire Company. Elverson

Modena Fire Company. Modena

Montgomery Hospital. Powell & Tornance Streets, Norristown
Morrisville Union Fire Company. North Delmore Avenue, Morrisville

Newtown-Morrell Smith American Legion, Post 440 Ambulance Unit,
North Lincoln Avenue, Newtown

Norristown Yellow Cab Inc. 737 W. Elm Street, Norristown

Norwood Fire Company #1l. Winona Avenue, Norxrwood
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Ogden Fire Company #l. Ogden Avenue, Ogden

O.P.bJames Ambulance Corps. Doylestown Fire Company, Doylestown
Paoli Fire (Company Rescue Squad. Route 30 (Lancaster Pike), Paoli
Parkesburg Fire Company. Parkesburg

Parkside Fire Company #l. S.W. Roland Road & Norfolk Lane, Parkside
Penndel-Middletown Emergency Squad. Rtes. 1 & 413, Penndel

Perkasie Fire Company. 7th and Arch Sts., Perkasie

Plumsteadville Fire Company. E. Stump Road. Plumsteadville

Plymouth Community Ambulance Association. 601 W. Germantown Pk.
Plymouth Meeting

Pomeroy Fire Company. Pomeroy

Quakertown Community Hospital. Quakertown

Quakertown Fire Company #1l. Fouth & Broad Sts., Quakertown
Radnor Fire Company Ambulance Division. 121 S. Wayne Ave., Wayne
Riegelsville Rescue Squad. Riegelsville

Second Alarmers. Davisvill & Everett Rds. Willow Grove

Skippack Community Ambulance Association., Skippack Park & Mench Rd.
Skippack

Souderton Community Ambulance Association. Main Street, Souderton

Springfield Township Ambulance Service. Saxer Ave. & Powell Road,
Springfield

Springfield Ambulance Association. 1510 Papermill Road, Philadelphia
Trainor Fire Company #1. 3rd & Price Streets, Trainor

Trappe Ambulance. Trappe

Trevose Heights Rescue Squad. 1440 Bridgetown Pike, Feasterville

Union Fire Company #1 Ambulance Division. 315 Market Street, Oxford

Upper Darby Fire Company #1. 7241 West Chester Pike, Upper Darby

Upper Darby Police Department (Township). Municipal Building. Upper Darby

Upper Perkiomen Valley Ambulance Association. (Pennsburg) 4th & Main Sts.,
East Greenville
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Vauclain Fire Company. Chester Pike & Angelo Ave., Leiperville,
Ridley Park

Volunteer Medical Service Corps. 1612 N. Broad Street, Lansdale
Volunteer Medical Service Corp of Narbeth. Narbeth

Warminster Fire Company #1 Ambulance Corps. Ivy & Madison Aves.,
Warminster

Washington Hose Company #l1. 330 E. Lincoln Highway, Coatesville
Washington Fire Company. 15 W. Hector, Conshohocken

West End Fire Company. Coatesville

West End Fire Company. Phoenixville

West Grove Ambulance Association. West Grove

West Norriton Ambulance Squad. 1987 W. Main St., Jeffersonville
Whitemarsh Township Ambulahce Association. Joshua Road, Lafayette Hill

Yardley-Makefield Consolidated Emergency Unit. Yardley.

TOTAL - 93
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HELICOPTER AMBULANCE STUDY

AMBUIANCE SERVICE CLUB INVENTORY SURVEY

Affiliation } Personnel | MNumber Fee Schedule (dollers) Nember of 1967
fwith other on Duty of Number of Trips 1367 ¥ax, | Fam, Rate. No. of Trigs Total Miles § Hospitalsl Operzting
Name %genw {nours} Vehicles | Total|Scheduvled S%ﬂrgemy Z 1 ¥n Max, lor cther Emer.] Transi. | Driven 1957 i Served - Cost
1. Avondale Fire Company None 1 198 V Y 3% 192 97Z] 10.90 | 35.00 &L ran 5,000 L - 1,000 :
2. Malvern Fire Company None 2 ars. 2 400 3.00 60 336 10,000 3 7,5
3. Darby Pire Compeny #1 Collingdale to Yedon 1 G12{ 118 620 10.00 3.00 50 292 7,000 [
L. Warminster Fire Co. #2 * 14 hrs. weekdays ’
Anbulance Corps 'Fire Co. i hrs. Sat.& Sen.l 83| 167 203 467 _ 80%) Donat.j15.00 3.00 VA 92 14,000 3
5. Honey Brook Amb. Division Fire "Co. 2, hrs. ans. serv.l 120 2 100 0.50 per mile 3.00 g9 23 3,000 5 1L
6. Skippack Commnity Amb. None 11 hrs. 2 196 86 110 .Donaticns 111 111 2,263 s
7. Kennett Fire Co. #1 None 24 hrs. 1 367 3 317 10.0C Club Members| 367 5,500 L 2,337
8. Folcroft Fire Co. #1 Yone 7 hre. 1 326| 1C0 226 3.00 200 126 £.00C 3. 3.000
9. Clifton Heights Fire Co. Hone 2L hrs. i L50 280 10.00 §15.0G 2.00 Mem. 280 17C 5.000 Yany ) 3.260
10. Union Fire Co. £1 Yone 2 brs. 2 469 215 254 10.00 0.40 per mile 458 16,995 3= 1.500
11. Goodwill Fire Compzry lone 2L hrs. L 2.425 3.0¢ Iy 33,0
12, Ladies Aux. Parkecz - | - .. ZL hrs. 1 131 33 93 2.00 per mile| 123 3 .78 - .00
13. MHinguas Fire Co. # . (77 l'.-'ire Ca. 2L nrs. 1 4001 100 00 0.50 i:er milef Com=. Thest L0 <
1L. Springfield Amb. Asroceiztion Yone lone 1 Lt 200 240 750 115.03 Membership 6 222 4,000 Yany SR
15. Springfield Amk. Corps None None Z 75] %22 70% 293 309E 6.0 3.00 335 o5 15,2% Many I5.0
16. Manoa Fire Company None one : 2. Bzt 120 15.30 3.53 186 ait 12,524 Hany 1.3
17?. WVest End Fire Co. #3 ) lone 24 hrs. - ) 15.30 3.00 1,730 A
18, Elversan Fire Zo. Agb. Assoc. Fire Co. 32 35 103 20.62 3.00 3z2 a1 7,377 2 2
19. Harleo:wille Commz. Fire Co. None Yiore b 13 a9 1¢.00 Collections £8 i1 2,185 s o
20, Frierz-rlp Fire Comp%ny None Yoo sl 187 257 15K 2.00 ger mem. 3,148 27 1,200
21. Whiterarzh Twp. Amb. Assoc. None 2Lonrs. - 360 150 213 2.00 233 1:7 £,500 ¥any LB
22. Goodwill Fire Company None Varies he 425 2.C0 4,500 Many 3.0
23. Amb. Div. of Radnor Firs Co. | None 2L hrs. i 750( 553  75% 137 3% Varies 6,000 Many 11,000
2L. Berwyn Fire Company None 24 hrs. 1 620 2569 285 3.00 10,109 L =836
25. Trevose Heights Rescue Sguad y Nene 12 hrs. 5 1600 Donations 1600 1600 10,000 L 24,300
26. Horsham Fire Co. #1 Amb. Co. None 3 hrs. 2 2000 Donaticns 10,000 3
27. Vashington Hose Company #1 2% hrs. 1 4581 210 248 10.00 150 120
28. Twp. of L. Merion Police Dept.] None 2L ars. L 1150 1190 120,000 2 5,406
29. Jenkintown Police Department Hone 24 hrs, 1 239 45 194 194 L5 1,000 L
30. Iinwood Volunteer Fire Co. #1] None 25, hrs. 1 325 25 300 Donations 288 37 4,425 25 338
= Nursing Fomes
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HELICOPTER AMBULANCE STUDY

AMBUTANCE SERVICE CLUB INVENTCRY SURVEY

Souvrces of Tncome Average No. | Length of Apbulance Vehicles Annual Cost ($) ]
X Trip Club Trirs/¥onth | Trip Miles Total Time - Average Maint.,
Name Charge Membership | Donations| Otker |Fmer.|Transf.| Avg | Max. |¥o. | Ave. . hgej Capacity | Available | Net Costl Insur. |Gas. 0il Iub.| Other
1. Avondale Fire Company yes Fes s 1L L 36 | 0 1 3 2 100% ® 7,550 3200.0&’) swo,oo ELCO.CO
2. Malvern Fire Company yes Fire Co. 10 20 25 {120 2 1.5 [ 100% 26,000
3. Darby Fire Company #1 yes yes 35 15 5 75 1 1568 1 100% 5,250 200.00
L. Warminster-Fire Co. #2 yes - yes yes 70 15 7.5 F L5 1 1968 1 100% 9,200 200.0C | 1,000.00 300.2¢
Ambulance Corps
5. Honey Brook Amb. Division yes yes g 1 5C | 115 1 3 2 100% 14,000 400.0C 570.0Q ppteRe ]
6. Skippack Community Amb. yes |Fund Drive 12 | £ | wo |2 |izoge] s 508 13,500 11,100.00 | ss0.00 3B
7. Kennett Fire Co. #1 yes yes 20 5 i5 o i 2 2 W6E 5,750 L£1L.30 83l 58 g31.)
8. Foleroft Fire Co. #1 Mem. Drive 25 s g w35 |t : Z 35% 2,000 600.00 | 1.150.% PGy
9, Clifton Heights Fire Co. yes yes 24 Hal [3 A3 M 1328 Z 130% iB,00C ARGy
10. Union Fire Co. #1 yes o | = | 2z |2 i f: 2 0% RIS TSI
11, Goodwill Fire Company yes : 2 L ’ 2 R T Sl IR AR sl i
12, Ladies Aux. Parkesburg Fire Co. | yes 1z 5 ¢ 1 b pHS = 3% 00 S22 . . '
13. Minguas Fire Co. # . Izc. A 7oz |Comm. CracelS s 1z EN : : 3 o3 . :
1. 3pringfield Amb. Arssoianisn y=z o ol b : N z 1LE PN PO, 2
15. Springfield Amc. Jorr: a3 . 3 . o3 z a 5% B s .. =
1A. Manoa Fire Company v yes L3 b z = . L2 1 553 PEas- =1L PO
17. West End Fire Co. =7 wu3 yes z 2 - 7 1652 S50 DU S i
18, Elverson Fire Zo. Azk. Azscs. ves yes i s T N . z L 130% 252 PE-L I s a2 i . i
19, Harleysville Comm. Fire lo. yes flews. Dr.| 2 1 21 5 N Z 1003 -, 103 EN ERPUE i i
20. Friendship Fire Company yes yes yes z1 21 i - B S 1507 o, pARE-TE
21, Vhitemarsh Twp. Amb. Assoc. yes yes P2y pia iz - N '. < 1033 e n D EL2.00 3L
22. Goodwill Fire Company yes yes 36 35 i 25 z B z 300.73 FIC.O0
23. Amb, Div. of Rainor Fire Co. yes yes pusi X b s Z £,950 2828.89
2L. Berwyn Fire Company yes yes 25 20 16 25 1 b 2 8,418 L&E 1T
25. Trevose Heights Rescue Squad yes yes yes |Various 65 1120 11 385 5 5 i3 85% 15,067 12,400.00 | 2,900.00
26. Horsham Fire Co. #1 Amb. Co. yes a5 15 15 113 2 2 [} 100% 20,300 Nene 603.03 I2T.LR
27. Washington Hose Company #1 yes 20 17 3 230 1 & L 0 13,500
28. Twp. of L. Merion Police Dept. Budget 95 2.5 5 |4 1 L 100% 5,588
29. Jenkintown Police Department Taxes 18 2 2 3.5 1 1 1 100% 2,132 192.0C
30. Iimwood Volunteer Fire Co. #1 yes 24, 2 13.5 180 2 5 2 99% G,275 300.00 L03.36




HELYCOPTER AMBULINCE STUDY

AMBUIANCE SERVICE CLUB INVENTORY SURVEY

Annual _Equipment Carried ] § Communications
Cost Annual Complete Radio Frequency | Is amb. . Is radio part Is central dispatch] No. of other Age of
Name Total |Depreciation| Emerzency] Cost ($)! Unigue [Cormunication me, equipped? of larger net? at_Amb. base * agencies using} Fouip.
3 .
. 1. Avondale Fire Company 1,000 1,000 yes 975.00 yes 33.9%0 yes yes yes: L 15
2, Malvern Fire Company no yes yes yes Non 5
plasti
3. Darby Fire Company #1 2,500 yes splints yes 39.42 yes Yedon Boro Police
L. Warminster Fire Co. #2 ) )
Ambulance Corps 1,500 300 yes L6.10 yes Fire Jc.
33.90 & Chester, lanc. & .
.5. Honey Brook Amb. Division 1,470 2,000 yes 395.78 yes 33.94 yes Berks Counties yes L Fire Co. 3
ortho.
6. Skippack Community Amb. 1,500 yes 1,000.00 {stretcher yes £5.3L yes Montgomery County |[Norristown Boro Pelice Amb. g
S. Chester, Del. &
7. Kennett Fire Co. #1 2,138 1,445 yes yes 33.90 yes Maryland Counties yes 15
8. Folcroft Fire Co. #1 3,000 1,000 yes 900.00 yes L5.46 yes Sharon Hill >
39.50 & Iansdown & Lansdown
9. (Clifton Heights Fire Co. 2,000 2,000 yes yes 39.8z yes Delaware County Media Alden Folice
ortho. Chester, Lanc. York)
10. Union Fire Co. #1 3,300 yes 1,030 stretchery yes 33.9¢C yes Dauphin, Lebanon Co] yes Fire & axt. 2k
11. Goodwill Fire Company hunknown yes 6L..00 urknown Mont gomery County yes 4o 2
12. Iadies Aux. Parkesburg Fire Co.3,000 yes ves 33.% yes yes Fire banz
13. Minguas Fire Co. #2, Inc. 1,000 2,000 yes yes yes o
3,006 to ;
1%. Springfield Amb, Association | 1,500 yes £,007 wer ves Hontgomery County .
15. Springfield Amb. Corps 2,700 9,000 yes 1,507 R=H 39.% ves Media, E.Del. Co. yes Arez CL L - b
35.9 &
16. Manoa Fire Comapny 1,680 3,590 yes 252 rel LE.LE yes Delaware County Havertown Tolize « *
17. West End Fire Co. #3 yes ras Lé.8 yes Phoenixville Froper [Fhoernixville Bore .
Chester, Berks & .
18. Elverson Fire Co. Amb. Assoc. 866 2,000 no 1.1%7 e 33.30 not fully Lancaster Counties ves
19. Harleysville Comm. Fire Co. 822 1L yes REE L5.4é Montgomery County Korristown
20. Friendship Fire ompany 2,600 5,000 yes ' ver 3%.22 yes Delaware County Heala Telte- N
21. Whitemarsh Twp. Amb. Assoc. 300 3,000 yer ’ reus L5.L6 yes Montgomery County lorristoun TLltae
i .
22, Goodwill Fire Company yes ver yes Norristown Aresz Lurristown Sl
Berwyn, Paoli. Mal-
23. Amb, Div. of Radnor Fire Co. yes yez 359 yes vern, E.&W. Whiteland yes
2h. Berwyn Fire Company 4,000 yes 33.90 Chester County ves <
25. Trevose Heights Rescue Squad 2,000 yes L, 891 yes L7.46 yes SPCA Doyliestown yes ISPCA Doylestown | 1% & 15
26, Horsham Fire Co. #1 Amb. Co. 6,000 yes yes yes Montgomery County yes N
27. Washington Hose Company #1 yes yes 153. yes Coatesville Boro I3
28. Twp. of L. Merion Police Dept ] yes yes 158.73 yes Narberth Boro yes -
Abington, Jenkintown,
29. Jerkintown Pclice Department yes 400 yes 39.18 yes U,Dublin & L. Moreland Abington a H
30. Linwood Volunteer Fire Co. #1 650 2,000 yes yes 39.82 yes Delaware County Delaware County £
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HELICOPTER AMBULANCE STUDY

AMBULANCE SERVICE CLUB INVENTCRY SURVEY

Ambulance Club Personnel

% Training

Number of Persons
How do you Area served If radio not Active members Annual Describe training Trained Traininz Sests
rate your comm.) by radioc net used, describe | Total{ Vol.] Paid | Turnover| Given to persopnel |innualiv S per zan | Faid by whom
1. Avondale Fire Company Good Chester, lancaster, 1 | yes 10% Red Cross Training Varies .
York & Pauphin Co.
2, Malvern Fire Company Good 50 | yes none First Aid % Advanced} 30(12%
First Aid
3. Darby Fire Company #1 Good Collingdale to Yedon 100 | zes 56% Red Cross Standard 32(32%2 1.00 darty Tire lo. =)
4. Warminster Fire Co. #2 Good Sk | yes 18% Red Cross & Hospital, 70 By gerson teing trained
Ambulance Corps - Rescue C.D. Course
5. Honey Brook Amb. Division Excellent Chester, lancaster, 30 | yes 13 Red Cross 10(363)
Berks Counties
6. Skippack Community Amb. Good Montgomery County 35 | yes 32 _Bed Cross % Dept. 3(43)
of Health
7. Kennett Fire Co. #1 Good Chester. Delaware 1 yes none fed Tross, Chester To. 5-8(17%) Avt. Zom.
% Maryland Zafety Cormittes
8, Foleroft Fire Co. #1 Good w0 | yes 1% Red Cross 4 3tate 23(50%)
lcurse
9. Clifton Heights Fire Co. Excellent Tpczl % Delaware Co. &0 | yes 253 Zed Crozz 2(25%) Jiifter Goma, AmE. A
10. Tnion Fire Zo. #1 Jood 75 (/5 IS % tz, imT. Toorce 50(86%) L8 Ambulante Fod
11. Soodwill Fire Tomrarny Taad il 251 5
. - Gzl i lyesy 2 ron= irT. & Fire Tomrary
i-. It 25 | yez oL Astend 15(40%)
[ Cooramews Lo 5 ) res 5% {27
iz 35 [ yes 12% Rad Croas Sii{oos lensral oz
S 5} | yes % ged Cro:: ot
T, west End Fire ol Fs I 3 12 5 7 1z Red Cross, Sz. Amb. varie: Iedividial
Atten. Course
1. *lverssn Fire To. Amb. Aszoc. Jnod 35 | yes
1., Harleysville Comm. Fire Jo. Fair &7 | yes 5% Red Cross PR{L0TY
3. Frierdship Fire Company Cood 50 | yes 5% Red Cross (S} Fire Zimoarny
5. Vhitemarsh Twp. Amb. Assoc. Goodd 20 | yes none Red Cross L
22. Coodwill Fire Comgpany Excellent Torrizionn 30 | yes 10% Red Cross PEECR N Tadividual
23. Amb. Div. of Radnor Fire Co. Fair Berwyn, Faoli, Mal- 35 | yes Red Cross Cost oflIn
vern. B.%i. Whiteland Books
24, Berwyn Fire Company Chester County Lo | yes 1% Red Cross, Pa. Amb. H0(50E)  |3elf Help
Atten. Course
25. Trevose Heights Rescue Squad Poor Coylestown Remote Phone 90 3911 2% Red Cross 25(22%) 36.20 3quad Funds
Installations
24, Horsham Fire Co. #1 Amb. Co. Good Montgomery Co. 35 13 Red Cross
27. Washington Hose Company #1 Fair 18 | 16 Jed Red Cross, Pa. Amb. 15(33%)
Atten. Course
28. Twp. of L. Merion Police Dept. Excellent Narberth Boro 50 | 3% 16 10% Red Cross 14{28) Lower Merizr Iwp.
29. Jenkintown Police Department Excellent Abington, Jenkingtown, 15 15 Red Cross Yaries
Dublin & L. Moreland
30. Linwood Volunteer Fire Co. #1 Good felaware County 58 | yes Red Cross 20(3L)
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HELICOPTER AMBULANCE STUDY
AMBULANCE SERVICE CLUB INVENTORY SURVEY

Refresher Training Courses .
No. of persons How often does each
Name Given| By whom | retrained/year member receive refresliep
1. Avondale Fire Company <es | Red Cross Various Upon expiration
2. Malvern Fire Gompany yes | Red Cross 50 Every 3 years
3. Darby Fire Company #1 yes | Red Cross 16 Every 3 years
L. Warminster Fire Co. #2 yes | Red Cross Upon expiration of current card
Ambulance Corps
5. Honey Brook Amb. Division yes | Lukens S%eel 20 Every 3 years
Company, 7 R =
6. Skippack Commumity. Amb, yes | Red Cross Every 2 years
Dept. of Health 15 :
7. Kennett Fire Co. #1 yes | Red Cross as needed As needed
8. Foleroft Fire Co. #1 yes |Red Cross i Every > years
State Course
9. Clifton Heights Fire Co. yes | Red Croro B Every % years
10. Union Fire Company #1 yes |Fa. Amb. « KA Every 3-. years
Xalt. Hoou. i . . i _ —
11. Goodwill Fire Company
12. Ladies Aux. Parkesburg Fire Co. no Once a year
13. Minquas Fire €o. #Z, Inc. ves ked Cross 15 As reguired
14. Springfield Amb. Association yes |Red Cross
15. Springfield Amb. Corps. yes |Red Cross 50 Variable
16. Manoa Fire Company +e6 {Hed Cross 70 Twice & year ) )
17. West End Fire Go. #3 yes |Red Cross I Every 3 years
18. Elverson Fire Co. Amb. Assoc. no ;
19, Harleysville Comm. Fire Co. yes |[Red Cross 15 Every 3 years z
20, Friendship Fire Company yes |Red Cross Varies Optional -
21. Vhitemarsh Twp.Amb. Assoc, yes |Red Cross 18 HonTmiy i )
‘22. Goodwill Fire Company yes |Red Cross 2 or 3 years .
23. Amb., Div. of Radnor Fire Co. yes |Red Cross As required by Red Cross
124, Berwyn Fire Company yes |Pa. Amb. Every 3 years
. Course
25, Trevose Heights Rescue Squad yes {Red Cross 17 Every 3 years
26, Horsham Fire Co. #1 Amb. Co. yes |Red Cross Every 6 months ) ) -
27. Washington Hose Company #1 ves |Red Cross 15 Every 6 months
28, Twp. of L. Merion Police Dept. yes |Red Cross As required
29. Jenkintown Police Department yes ) as needed As needed
30. Linwood Volunteer Fire Co. #1 yes |Red Cross 20 . Evéry .2 ‘years
Self-help N




DISTANCE AND TRAVEL TIMES FOR ALL ACCIDENTS
FROM WHICH HELICOPTER-AMBULANCE AIRLIFTS WERE MADE

Ground Ambulances
(Simulated)

Helicopter-Ambulance

Base to Acc. Acc. to Hosp. Base to Acc. Acc. to Hosp.
Acc. | Dist. Time |Dist. Time Dist. Time |Dist. Time
No. (mi.) (min.) | (mi.) (min.) (mi.) (min.)| (mi.) (min.)

1 3.5 11 3.8 12 1.1 5 2.3 6

2 1.0 2.0 10.0 21.0 1.5 1 2.5 3

3 6.4 2.0 5.3 16 - 5.4 4 4.5 4

4 2.8 6 6.4 13 22.0 17 4.5 4

5 13.0 18.0 13.2 20.0 35.0 34 8.1 10

6 6.0 9.0 16.0 21.0 12.0 10 9.4 9"
7 2.0 4 6.0 15.0 10.5 12 4.3 4

8 6 13 20.0 30.0 4.7 7 14.6 9

9 3.6 8 10.0 25 15.0 10 6.1 4
10 6.0 6 18.4 30 5.0 5 17.0 16
11 5.7 10 6.2 10 .7 3 4.8 4
12 9 14 9.0 14 8.0 7 7.7 6
13 4.9 13 9.9 17 13.7 8 4.9 3
14 5.4 10 5.2 2.0 15.0 10 4,0 Not Rec.
15 Locatioh not closely identified 12 5
16 11.5 20 12.0 19 5.3 5 9.0 5
17 4 8 7.0 13 4.7 2 3.0 2
18 5 14 ' 15.0 23 11.0 1o0. 9.2 8
19 6.1 11 5.3 9 5.1 5 4.0 4
20 17 23 17.0 28 14.0 13 10.2 10
21 5.0 8.0 5.0 8.1 2.7 3 3.4 3
22 7.2 11 7.0 11 2.3 3 4.4 5
23 5.4 13 6.9 15 18.0 15 3.4 7
24 6.6 13 5.6 11 6.4 10 4.6 6
25 5 10 6.0 13 1.0 1 4.2 4
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Acc.
No.

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49

DISTANCE AND TRAVEL TIMES FOR ALL ACCIDENTS
FROM'WHICH HELICOPTER~AMBULANCE AIRLIFTS WERE MADE

Ground Ambulances Helicopter~-Ambulance
(Simulated)

Base to Acc. Acc. to Hosp. Base to Acc. Acc. to Losp.

Dist. ' Time Dist.  Time  Dbist. Time Dist.  Time

(mi.) (min.) (mi.) (min.) (mi.) (min.) (mi.) (min.)
Lo -ation n t closely |identifie . 7
16 7 7.3 13 9.0 6 4.9 6
5 8.0 5.3 9 .8 3 4.6 4
4 .9 6.0 10 5.0 5 4.9 4
5.0 10 6.0 13 4,4 4 4.1 4
6.6 13 4.3 10 5.8 7 2.5 3
10.0 17 9.5 15 4.7 5 4.9 5
5 6 6.0 8 5.8 7 4.7 3
4,5 8 3.5 6 2.3 3 3.4 4
4.5 6 5.0 8 1.9 4 2.7 3
7 10 7.0 13 .4 1 5.4 4
2.5 7 3.0 11 7 2 9.0 9
1 2 10.0 21 15.6 10 5.2 5
7 10 7.0 12 10.8 9 5.0 6
9.7 11 9.9 13 2.9 11 . 8.5 5
6.1 10 6.5 12 0 0 5.0 3
4.1 9 3.1 7 5.4 4 2.6 3
6.1 10 6.5 12 0 0 5.0 2
6.1 10 6.5 12 0 0 5.0 4
2 9 2.5 11 7.5 5 2.8 4

7 16 8.0 15 10.4 12 4.0 2

5.0 6.0 18.4 45 19.1 17 17.0 12
1.0 2.0 10.0 21 7.0 4 5.2 5
8 14 7.0 12 3.6 3 5.4 3
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Tabulation of Ground ambulsance
Mission neports

This tabulation refers to hmergency nuns only, not
scheduled ambulance runs.

aAbbreviastlions:

tel. - telephone
enl. - medical emergency
teas - trafflic accident
rou. - routine transfer (e few slipped
in but are identified.)
pol. - police (not further identified
on original lission neports)
rad. - radio
- - the dashed line means that we
have no data
o) - the zero means less than a

minmute, or less than a mile,
or less than an hour,

per. - in person (a motorist, or
a pedestrian)
fire - self-explanatory
siren - ~gelf-explanatory
al, - a type of radio alert-gystem

it is apparent that "Emergency uun'" does not mean that
the victim is taken to the closest emergency facility,.
maternity cases are often classified &s "kmergency nun"
but they may be taken 30 or more miles to the hospital
of their choice. Judgnent nust be used in comparing
"Emergency iuns,"

No. of Pers. Evac - means the number of victims carried;
occasivhally relatives are not so counted.

The tabulation was checked as i1t was recorded but it may
appear that errors were made due to certaln improbgbilitles
(such as an ambulance run of 26 miles in 19 minutes for
example) - some errors may indeed appear - but these im-
probabllities are occaslonally apparent in the original reports.
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GROUND AMBULANCE MISSION REPORTS

Sunismtanphpndnessninnns
*ime toiTrav.Time{Dist.! Time at|Trav.TimeiDist.]Time at{Tot.Mission!Tot.Mission{ Call iMission!No. Pers.
Jepart |To Scene Scenea |{To Hosp. Hosp., | Time Tistance Type | Evac.
(min.)! (min.) |[(mi.)i(min.) | (min.) {(mi.)|(min.) | (br.-min.)| (mi.)
1 5 - 3 4 - - 0-28 5 tel,; - 1
1 4 - 9 7 - - 0-33 16 tel. = 1
3 7 - 8 8 - - 0-46 15 tel.t” em. . 1
4 3 - 5 5 - - 0-30 22 tel.! em. 1
1 2 - 10 ‘3 - - - 8 tel.| em. 1
1 2 - 3 4 - - 0-29 8 tel | t.z. 1
2 2 - 8 L5 - - 2-0 59 tel.] em. 1
2 2 - 2 1 - - 0-32 6 tel.] = 1
1 17 - 2 17 - - 1-19 - tel.] em 1
1 3 - 4 4 - - 0-18 6 tel.! em. 1 ;
2 9 - 5 10 - -~ 0-56 21 rad.| em, 1l
2 3 - 2 3 - -~ 0-31 5 tel.] rou. 1
-0 12 - 53 5 - - 1-50 14 tel.| em. 1
1 1 - 20 3 - - 0-44 4 tel | ta. 1
5 5 - 3 5 - - 0-52 27 tels) em. 1
2 2 - 8 15 - - 0-54 6 tel.| em. -
3 3 - 5 22 - - 1-27 30 - . tel.| em. 3
2 10 - 0 7 - - 0-32 . 10 tel.| em. | - I
3 5 - 12 - - - 0-28 - rad.t fire 1 ,
3 3 - 4 6 - - 0-23 6 tel.| em 1
5 15 - 3 21 - - 0-50 19 tel.| em. 1
2 5 - 4 6 - - 0-43 13 tel i tez. 2
1 7 - 8 11 - - 0-35 13 tel.! em 1
1 1 - 6 1 - - 0=24 3 tel.} t.z. 1
1 2, - 6 3 - - 0-45 5 | tel.! em. 1
1 A - 9 3 - - 0-32 14 tel.; tie. 2
1 4 8 6 3 5 0-2/ 14 tel.i ture 2 |
1 3 - 10 2 - - 0-32 13 tel.i t.2. ]l
2 5 - 15 5 - - 0-45 11 tel.; em, 1
1 4 - 3 ‘3 - - 0-41 15 tel,] em. 1
2 2 - 13 6 - - 0=-41 12 tel.] em. - ;
3 12 - 2 13 - - 0-47 20 tel.] em. 1
1 5 - 8 7 - - 1-04 32 t2l.] em. 1 :
1 2 - A 3 - - 0-19 5 tel.) t.z. - !
6 2 - 6 5 - - 0-41 5 © te}.| em. 1
5 3 -~ 7 4 - - 0-31" . 6 tel., rou. 1 :
- 5 - 10 5 - - - 8~ P tel.iem.. 1 lf
’3 ! | i
| . | 3 . 4




STEeteetpsmms————  Doge 2 GROUND AMBULANCE MISSION REPORTS

A

‘ime toiTrav.TimelDist.! Time at{Trav.Time{Dist.{Time atiTot.Mission!Tot.Missionj Call {MissioniNo. Pers,

lepart |To Scene _{Scene |To Hosp. Hospe. | Time Distance Type | Evac.
(min.)| (min.) |(mi.)|(min.) | (min.) {(wi.)|(min.) | (hr.-min.){ (mi.)
2 2 - 7 3 - -. | 0-31 6. . | tel | em 1
1 3 - 3 2 - - 0-18 6 tel.| em 1
-2 2 10 5 - Dm32 (&) tel I rou. 1
2 3§ - 1 5 - - 0-41 9 tel.| em. 1
2 5 Po- 11 5 - - 0-33 7 tel.! em. 1
L a = L «; K N
¢ " ¢q R

289 [6(T | 284 5

\©
2
-
o

{_1.09)

£X)
8]
-3
oy
N
W
_J
o)

P SO R P

-t

©sinie miony



TRy GROUND AMBULANCE MISSION REPORTS .

“ime to!Trav,Time Dist.i Time atlTrav.TimelDist.!Time at{Tot.MissioniTot.Mission{ Call IMissioniKo. Pers.,

Jepart |To Scene Scene |To Hosp. Hosp. | Time Distance Type | Evac,.
{min.)| (min.) |(mi.);(min.) | (min.) {{(mi.)|(min.) | (hr.~min.) (mie)
5 10 - 5 5 - - - 0-50 - tel. em. 1
5 10 - 5 5 - - 0-30 5 tel. em,” | 1
2 8 - p) 7 - - D-28 12 tel. an. 1
5 10 - 5 30 - - 1-20 32 tel. em, 1
5 8 - 6 11 - - 0-40 3 tel. | em. 1
10 5 - 5 5 - - 0-30 - tel | ‘ta. 1

6%
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GROUND AMBULAICE MISSION REPORTS

Dist.

“ine to!Trav,.Time Time atiTrav.Time|Dist.{Time at{Tot.MissioniTot.Mission{ Call (MissioniNo. Pers,
Jepart |To Scene Scene |To Hosp. Hosp. | Time Distance i Type | Evac.
(min.)| (min.) |(wi.)|(min.) | (min.) |(mi.)|(min.) | (br.-min.) (mi.)
1 3 - 7 15 - - 0-53 31 tel em, 1
3 + 4 - 6 15 - - 0-06 15 tel. | tea. 1
9 | 3 - 11 27 - - 1-20 30 - em, 1
VA 4 - 8 7 - - 0-53 12 tel. | ta. 1
5 2 - 11 9 - - 100 - “tel. em, 1
5 6 e 8 12 - - 0-50 19 tel . em, 1
3 2 - g 10 . - - © 0=45 13 . tel. ta., 1
4 3 - 4 9 - - 0-36 12 tel . tae 2
3 2 - 5 D - - 0-57 28 tel. e, 1
2 5 - ] 15 - - 1--00 21 tel, em. 1
6 15 - 12 8 - - 1-05 16 - em, 1
3 2 - 8 12 - - 0-50 13 tel, em.O 1
2 4 - 9 7 - - 1-00 15 tel, ta, 2
50 55/: {letey = 07‘5/ = 2'.2}9—- =
= A ‘“"7% i3 S 5
- |2 GD 2
1% \1: 2 =
i
o

e Yo 4 S d A, W e

——d e —
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GROUND AMBULANCE MISSTION REPORTS

“me to:Trav.TimelDist,) Time at!Trav.Time|{Dist.|Time at{Tot.MissioniTot.Mission j Call iMission!No. Pers,
ng_agt_ 1To Scene | Scene- {To Hosp. Hosp. Time Distance Type | Evac,
(min.)| (min.) |(mi.)|(min.) | (min.) j(mi.)|(min.) | (hr.-min.) (mi.) i
3 3 - 5 7 - - 0-33 - tel. em, 1
5 1 - 4 5 - - 0~25 - tel. | ta. 1
2 2 - - - - - 0-35 - tel., tae 1
2 3 - 2 3 - - 0-20 - tel. $a. 2
1 2 - 5 10 - - 0--38 - - tz. 2 i
2 1 - 4 9 - - 0-31 - tel. ta. 1 i
0 2 - 8 10 - - 0-30 - per. ta. 1
1 A - 5 5 g - - 0-25 - per, ta. 2
~ - ’ 7
/2 - i )
,, ’]'
< T - AN - ~-
. 9. - . '\,.‘
@) 2, 5 (j ) 26> /.3 )

184
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GROUND AMBULAICE MISSTON REPORTS

Mme toiTrav,TimelDist.! Time at{Trav.Time|Dist.|Time atiTot.MissioniTot.Mission: Call :MissioniNo. Pers.
Jepart l_Ifg__@ciepg = iScene |To Hosp, Hosp. | Time Distance Type | Evac,
(min.)! (min.) [(mi.){(min.) | (min.) {(mi.)|{(min.) | (hr.-min.) (mi.) !
2 6 15 10 7 6 - - 11 tel | em. 1
2 6 P 7 11 - - 0-48 - tel em. 1
1 2 1 2 2 1 - 0-14 3 tel em, 1
2 4 - 2 6 ; - 0-05 I 0-30 ! - - ta. 2
1 4 - 111 4 - 0-15 0-40 - tel te. 2
0 10 - 10 . 15 . 0-05 0-50 i - tel em, 1
- 3 - 3 3 .- - - 0-15 5e¢5 tel em, 1
- 2 |- 2 - - | - 0-20 16 tel. em. 1
- . 1 D= b= po- - ;- 0-15 1.5 tel. ta. 1
- 1 6 R . |- - i - 0-30 | 3 tel. | ote. 1
- 1 5 - | - - i - - 07=50 | 2 tel. em. 1
- ] 1 - - - s P - - ; 1 tel. te. 1
- 2 - - - - - 0-15 1 tel. em, 1
R S - - - - - 0-15 6 4 tel, roul. ~| - 1
- - - - -, - - 0-20 6 tel. em. 1
- 10 - - - - - 0-20 10 tel. te. 1
- - - - - - - -25 7 tel. ta. 2.
0 2 - - - - - 0~-15 3 tel. em. 1
0 10 - - - S - 0-20 18 tel. ta. 2
- - - - - - - 0-20 2 tel. ta. 1
- - - - - - - - - tel. ' em, |1
0 15 3 e 19 g - - tel 4 .rou- .-l -
0 1 - 6 1 - - 0-14 - tel. | em. 1
g 75, 2 1l V5 Al 19 &_ﬁi ) ? 2612 D
5 { 14 vi - \q 15 1 ! €N
D e Al I | o |
: . < ! / 1 t
@af g/ () (%5
!
i
i
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-] GROUND AMBULAMCE MISSION REPORTS
‘ime toiTrav,TimeiDist.) Time at|Trav.TimeiDist.|Time atiTot.ldissioniTot.Mission{ Call IMission{No. Pers.; . '
jepart |To Scene | { Scene |To Hosp. Hosp. | Time Distance Type | Evac, |
(mino ) (mino ) (mié ) (minc ) (min. ) (mio ) (mina ) (hr:—-mina ) (mi. )
|
A 3 1 10 20 15 - 1-35 33 tel. em, 1
5 3 ;2 12 20 15 - 120 34 tel, | ta. 2
5 8 5 7 20 8 - - 37 tel. ! ta., - 4
5 2 i1 8 20 23 | 1-15 1-45 49 tel. | em. 1
—25 L 15 R 15 ,
10 2 ¢ 1 10 23 12 0-40 1-45 27 tel. | ta. 3
5 10 6 5 20 ° 10 0~20 1-30 . 31 tel. | em. 1
5 2 1 8 30 24 0=-40 1-55 50 tel. | em. 1
5 8 3 30 - - - 0-55 6 tel, | to. 0
V-1 /.'_ / . /
) : ’
O ¥ B |@ |63
@ 3% .8

€V

1w v b bo e
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GROUND AMBULANCE MISSION REPORTS

Py

e e —————— A 17 e 2 . Bt e g U T PO TS M e T b §

&
*me to:Trav.TimelDist.} Time at!Trav.Time{Dist.|Time at{Tot.lission!Tot.Mission Call :MissioniNo. Pers.,
Jepart |To Scene Scene |To Hosp. Hosp., | Time Distance Type | Evac.
(min.)| (min.) |(mi.)|(min.) | (min.) |(mi.)|(min.) | (br.-min.) (mi.) )
5 0 - 5 5 » - 0-45 8 tel . ta. | 1
- - - - - e - 0-55 7 per. ta. 1
0 5 - 5 25 b - 1-55 15 tel. em. 1
0 2 - 3 15 - - 0-35 7 - ta. 1 :
2 2 - 6 5 - - 0-50 7 tel. em. 1 ]
.2 1 - 7 5 - - 0-50 8 tel. M. 1
1 1 - 3 10 L 1.15 1-35 11 tel. te. -
1 1 - 8 5 - 1-20 1-40° 7 red. fire | 1
5 3 - 2 15 - 0-15 0-55 7 — ta. -
0 5 - 2 8 e 0-15 0-30 8 red. an. 1
3 2 - 5 10 b 0-30 1-05 11 tel. em. 1
5 10 - 5 10 b 0-25 1-00 13 rod. te. 3
< |ED &0 |(o,5) | tad w2 | @ P
| & & —— L3) | B>
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GROUND AMBULANCE MISSION REPOFRTS

st a—r ¢

Yme to'Trav.TimelDist,! Time at{Trav.TimeiDist.}{Time at{Tot.MissioniTot.Missioni Call iMissioniNo. Pers.

Jepart |To Scene Scene  {To Hosp. Hosp. | Time Distance Type | Evac.

(min.) (minO) (miﬁ)f (min') (mino) (mio) (mino) (hr.-min.) (mi-) ‘
- . T . - - - - -— 1—0 5 8.1. e, 1
- 2 - - - - - 0-35 7 al. | t.a. 1
_ 2 - - - - - 0.40 17 al. | em. 1 {
- 3 - - - - - 0.50 7 el | t.z. 1

2 - - - - - 045 6 al. | em, 1

- - - - - - - 0.50 2 al. | doa. 0
- - - - - - - 0-50 11 al, em. 1
- - - - - - - 1.20 16 al. em. 1
- - - - - - - j-15 8 al. em. 1
- - - - - - - 0.45 9 gl. | em. 1 |
- - - - - - - 0-55 12 al. em, 1 !
- - - - - - - 0-/0 8 21. em. 1
- - - - - - - 1-0 9 al. en, 1
- - - - - - - 0=25 5 al. | teze 1
- - - - - - - 1-10 6 al. | em. 1
- - - - - - - 1=35 17 al. t.2a 1
- - - - - - - 0-50 11 al, em. 1 !
- - - - - - - 0=45 13 al. | t.a. 1 |
- - - - - - - 1-10 23 al. em, 1
- - - - - - - 1-50 14 al. em. 1
- . - - - - - - 0-45 5 al. em, 1
- - - - - - - 0-40 9 al. , em. 1 !
- - - - - - - 0-35 5 sl. | em. 1 i
- - - - - - - 1-20 15 al, ! em. 1
- - - - - - - 1-10 1z al. : em. 1 :
- - -] - - - - 0-40 5 al. | em. 1 ;
- - - - - - - 1-15 15 al. ! em. 2 3
- - - - - - - 0-55 5 al. fire 0 i
- - - - - - - 0-40 6 al. t.a. 2 i
- - - - - - - 1-15 5 al. ; em. 1 .
- - -1 - - - - 1-05 21 al, | em. 1
- - - - - - - 0-30 10 al.| em. 1
- - - - - - - 1-15 18 al. | em. 1
- - - - - - - 0-50 6 al.; em, 1 !
- - - - - - - 0-33 11 al.! em. L
- - - - - - - |  1=20 15 raeds e, 1 |

- 0 | RO .—_@ T Clow) , ol
‘ 1 ‘_‘?1/ l
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GROUND AMBULAXNCE MISSION REPORTS

ime toiTrav,TimelDist,.} Time at{Trav.TimelDist.}Time at Tot.Mission{Tot.Mission i Call IMissioniNo. Pers.
Jepart |[To Scene Scene {To Hosp. Hosp. | Time Distance Type | Evac.
(min.)| {(min.) [(mi.)|(min.) | (min.) {(mi.)|(min.) {.(hr.-min.) (mi.)

2 i 7 4 - - - 0-32 14 tel. ta, -

2 8 9 5 13 - - - 13 tel.raf ta. -

10 6 - 1 - - - 0-21 7 siren fire | O

1 3 13 23 - - - 0-32 ) tel, fire | -

1 3 {= 2 - - - - - siren fire | O

- 1 - 111 4 - - 0-24 12 rad. em. 1

- 6 - 7 7 - - _0=49 15 tel. tr. 1

1 3 1 8 2 "2 - 0-30 5 tel. en, 1

0 3 | - 6 - - - 0-12 3 - fire | -

1 8 - 3 6 - - 0-43 7 - em, 1

- 7 - - - - - - 5 tel em, -
. O 0 - - - - - 0-10 6 - ta. -

1 11 18 5 9 8 - 0=43 19 tel. ta. 2

- 5 - 8 10 - - 0-38 11 tel, em. 1

2 2 - 5 5 3 - 0-33 6 tel. ~ em, 1

0 3 - 12 - - - 0-18 4 tel. ta, 3

3 - - - - - - 0-13 3 rad. ta. 0

- 4 2 - - - - 0--11 6 rad. em. 1

- -
e ® @ |® 21) | (& | (3

9%
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GROUND AMBULANCE MISSION REPORTS

ime tolTrav.Time

Dist,.} Time at!Trav.Time|Dist.!Time atiTot.MissioniTot.Mission i Call {[MissioniNo. Pers.
lepart {To Scene Scene |To Hosp. Hosp. | Time Distance Type | Evac.
(min.)| (min.) |(mi.)|(min.) | (min.) |(mi.)|(min.) | (breemin.)| (mi.)

2 - - - - - - Om/i2 30 el | em. 1
0 - - - - - - 0=50 24 tel |ta. 1
- - - - - - - 0=55 17 tel. | ta. 1
- - - - - - - 1-45 - tel. |em. 1
- - - - - - - 1-00 - - tel |em. 1
- - - - - - - 0-40 6 tel |em. 1
.1 - - - - - - 0-41 19 tel, |ta. 1

1 - - |- - - - 1-16 26 tel. | em. 1
2 15 - 5 10 - - 1-07 26 tel |em. 1
10 - - - - - - 1-05 16 tel |em 1
- - - - - - - 1-40 21 tel |em 1
10 - - - - - - 1-30 18 tel |em 1
1 - - - - - - 0616 5 tel |(em 1
5 - - - - - - 0-55 14 .tel €l 1
1 2 - 7 12 - - 0-50 - per, |em 1

.0 9 - 5 15 - - 1-11 22 tel |ta. 1

5 3 - 7 5 - - 0-35 4 tel em. 1
7 - - - - - - 0=42 13 tel |em 1

| 2 8 - 5 19 - - 1-05 16 em em 1

| 3

| 77 : N 7 .

| |

® (23 G | @ 5. >

|

Ly
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“®, GROUND AMBULANCE MISSION REPORTS

<o

“me toiTrav,TimelDist.l Time at!Trav.TimeiDist.{Time atiTot.Mission!Tot.Mission Call fMissien No. Pers.
Jepart To Scene Scene |To Hosp. Hosp. | Time Distance Type | Evac.
(min.)| (min.) [(mi.)|(min:) | (min,) {(mi.)|(min,) | (bre-min.); (mi.)
2 2 xkx| 5 5 - - 0=26 11 tel. te2. 1
5 15 - 8 10 - - C¢-50 22 tel.; em, 1
2 1 - A 11 - - 1-13 13 tel.| t.a. 3
0 6 - 3 30 - - 1-14 - tel.| em. 1
0 8 Po- 3 ‘11 - - 0-35 22 . tel.| em. 1
0 7 [ - 3 13 - - 0-47 26 tel.]) em, 1
2 1 | - 2 32 - - 1-51 63 tel.| em. 1
-1 13 - 5 17 - - - T 1-28 Ll _tel.] em. 1
1 5 - 3 11 - - 0-40 18 tel.| em. 1
5 7 - 5 22 - - 1-15 37 tel.| em. 1
2 6 - 2 4 - - 0-25 12 tel.| em, 2
2 4 - 3 48 - - 1-47 53 tel.| em. 1
1 A - 3 7 - - 0-28 13 tel,] t.z. 2
1 i - 5 12 - - 0-38 11 tel.| t.=. 1
2 1 - 2 8 - - 0-30 12 persi t.e. 2
1 1 - 3 6 - - 0-35 11 tel.| em, 1
i 1 - 3 8 - - 0-40 12 ~ tel.{ em. 1
1 7 - 8 1 - - 0-36 12 tel.| t.z. 1
1 4 - 4 5 - - 1--34 12 tel.] tfa. 2
2 7 6 | 3 5 - - 0-32 14 tel.! em. 1
2 5 3 5 18 - - 0-45 17 tel.! t.a. 1
1 4 3 3 4 - - 0-25 14 tel,! em. 1
1 2 2 5 16 - - 0-50 12 tel. €. 1
1 4 2.5 5 6 - - 0-37 13 pers. ta. 2
1 1. 1| 4 55 - - 1-31 68 tel:] em, 1
2 7 6 | 8 A - . 0-52 24 tel.: em. -
1 4 3 4 6 - - 0-36 12 tel.! ¢.a, 1
9 3 2 1 9 10 - - 1-02 14 tel. I em. 1
1 3 31 5 4 - - 0-37 11 tel.! t.a. 2
2 6 6 | 4 5 - - 0-32 25 tel. em. 1
2 5 4 | 10 5 - - 0-37 14 tel.| em. 1
5 11 6 10 10 - - 1-55 . 46 tel.! em. 1
1 1 -1 4 30 - - 1-56 63 tel., em. 1 ;
5/ ‘ 26 | 4 @;) 36 @ - - p 1-30 @ 76 ' tel.T‘ em. 1 i
2 W ( 118/ 12 - - 1-05 } 20 1 tel.i em. 1.
ol 3 3 | 22 4 - - 1-13 12 ! tel. em. ; 1
1 i 0 0 0 31 - - - 1-50 65 | .., ele 3 1
/AN W4 oS 1 /70 GAs | (R L 5 | @
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GROUND AMBULANCE MISSION REPORTS

K P-z-

Yime %o0iTrav.TimelDist.) Time at|Trav.TimelDist.|Time atjTot.MissioniTot.Mission: Call :MissioniNo. Pers. !
Jepart |To Scene Scene |To Hospe. Hosp. | Time Distance Type | Evac, i
{(min.); (min.) |(mi.)|(min.) | (min.) |(mi.)|(min.) | (hr.-min.) (mi.) !
1 11 5 2 10 - - - 1-02 17 tel | em. 1
1 1 0 2 7 = - 0-59 13 tel | em. 1
1 5 2 4 4 - - 0-32 13 tel | en. 1 !
1 6 6 A 25 - - 2-00 48 tel | em. 1 i
1 8 5 5 ‘10 - - O=tt, 21 tel.| em. 1
1 3 2.5 10 A - - 1-35 11 tel.] t.a. 3
1 3 2.5 4 3 - - 0-30 12 tels toe 1
1 1 1 5 7 . - - 0-36 13 tel.| em. 1
5 1 0 9 8 - - 0-50 12 “tell.) - 1
T : .. a
: 55
/ 1073 >
g3 | g0l |82 |25 1493 2,5; = ey
—— - 4
> )
i 24 Q_./
7D (3D ED @D G @D ;

6%
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RS . GROUND AMBULAMCE MISSION REPORTS

L

Yme to!Trav.TimeiDist.} Time at|Trav.Time|Dist.!Time at{Tot.MissioniTot.Mission{ Call iMissioniNo. Pers.
Jepart |To Scene iScene |To Hosp, Hosp. | Time Distance Type | Evace.
(min.)| (min.) |(mi.)|(min.) | (min.) [(wi.)|(min.) | (bre-min.)| (mi.)
5 3 0.5 12 4 1.5 - 0-50 4 tel ta. 1
15 5 1 5 5 1 - 0-40 3 tel | em 1
1 15 2 10 10 1 - 0=55 5 tel | em 1
20 10 Vo4 5 30 20 - 2-15 - tel | em 1
2 8 4 10 10 3 - 0-40 8 tel | em -
5 -8 15 6 1 8 - - - - tel | ta. 1
5 7 - 13 15 - - - 21 tel | ta. 1
2 2 Pl 14 2 7 1 - 0-45 2 tel | ta. 1
1 8 5 11 15 4 - 1-15 10 tel em 1
1 4 4 10 5 3 - 1-15 8 tel. | ta. 1
2 8 3 10 5 VA - 0-50 8 tel ta. 1
2 6 3 5 22 10 - 1-18 24 tel em 1
2 5 3 13 5 2 - 1-00 6 tel | em 1
1 7 2 10 5 1 - 0-23 7 tel | em 1
2 8 - 15 13 - - - 10 tel | ta. 1
2 . 8 - 5 - 10 - - - 9 tel en 1
1 10 - - - - - - 8 “tel ta. A
5 18 6 9 13 5 - 1-00 12 tel | em 1
5 7 5 13 5 - - - - tel | em 1
1 9 4 8 7. 4 - - 9 tel | ta. 3
7 13 4 315 10 - - 1-00 8 tel | em -
3 2 2 15 15 - - 1-15 7 tel en. 1
b 3 7 2 50 7 2 - 1-51 5 ‘tel. | em. 1
1 -5 1 2 7 2 - 0-50 . 4 tel ; em 1
1 6° A 8 5 L 0-30 8 tel. ! ta. 1
2 6 3 4 6 3 - - - tel | ta. 1
5 10 - 10 15 - - - - tel ! em, 1
1 5 5 5 10 5 - 0-51 11 tel | em 1
3 8 6 | 3 17 6 - 1-18 20 tel. | ta. 2
1 4 3 8 8 3 - 0-35 7 tel, ita. i
2 5 2 | 10 5 3 - 8-40 6 tel. [ta. 2.
2 6 3.4 19 5 8 - 1-45 23 tel. em. 1
2 5 3" 10 6 3 - 0-53 7 tel. ! em. 1
3 3 2§5 1 15 5 2.5 - 1-40 6 tel. i ta. 2
- 2 8 6 5 15 5 - 1-15 12 tel. ! enm. 1
'aa! 5 3 5 5 5 - - - tel. : em. 1
° ﬁ;‘? 6@ 6@ 12 ‘0-6 5 ’@’ - , 1- 22 tel. ' ta. - 2/75\
27 bt - EiTe R i/ 25 | e 006 ) 2 -0 s




GROUND AMBUILAIICE

MISSION REPORTS

g by
‘ine"toiTrav,Time|Dist.] Time at|Trav.Tize]Dist.[Time atiTot.MissioniTot.Mission s Call iMissionilo. Pers.
lepart }_To__§q¢pg | | Scene 1To Hosp. Hosp. | Time ! Distance i Type L__I'i‘*_f_ac.
(min.)| (min.) |(mi.)! (min. (uin,) . |{(mi.)}(min.) | (hr.-min.) (mi.)
| 4 :

2 10 4 10 10 3 - 1-22 8 tel. &m. 1

1 14 5.5 | 10 15 . 5 - 2-20 12 tel. |ted 2

0 5 - 10 5 - - 0-45" 5 rad. |ta. 6

1 3 1 5 6 2 - 0-40 4 - tel. |ta. 2

TS

r————
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_GROUND AMBULANCE MISSION REPORTS

“ime to!Trav.TimelDist.! Time at|Trav.Time|Dist.!Time atiTot.Mission{Tot.Mission{ Call [MissioniNo. Pers,
Z?R&_I:b__“;?e Scene Scene |To Hosp. Hosp. Time Distance Type | Evace
(min.)| (min.) {(mi.)| (min.) | (min.) [(mi.)|(min.) | (br.-min.)j (mi.)
3 3 - 7 11 = 0-04 | 035 3 tel. | em. 1
l 2 2 1{, 2 2 - 0-45 4 pol. © el l
1 2 ;1 7 3 1 - 0-40 2 tel. e.. | 1
1 - - - - - - 0-25 6 tel. em, 1
0 5 - 6 11 - 0-05 0-40 9 pol. ta. 5
0 5 - 2 4 - 0-05 0-25 6 tel. em, 1
1 4 A 5 5 . 5 - 0-40 9 tel. e, 1
1 4 - - - - - 0-=23 5 tel, em. 1
1 1 1 2 1 1 - 0-10 3 tels ' em. 1
0 2 - 4 3 " 0-05 0-20 4 tel. & em. 1
//,/r -~ ) : .' ,AI)
) I —j R ( 30-7 /O /(‘I“—_;\\
0 B I® @ @22 |02 {420
i
':

Zs

e e 18 ki § 8 42 A



HELICOPTER RESPONSE TIMES

TRIP  TOTAL
AIRLIFT CALL ARRIVAL  DEPART FROM ARRIVAL AT TIME TIME
NO. RECEIVED LIFT-QFF AT SCENE SCENE HOSPITAL  (MIN.) (MIN.)
BELMONT ‘
1 1252 1255 1300 1302 1308 6 16
2 1627 in flight 1628 1633 1636 3 9
3 1207 1210 1214 1216 1220 b 13
EXTON
1 1431 in flight 1448 1450 1454 4 23
2 1557 " 1632 1645 1655 10 58
3 1300 1305 1315 1324 1333 9 33
4 1557 in flight 1609 1611 1615 4 18
5 1217 1217 1224 1227 1236 9 19
6 0728 0730 0740 0742 0746 4 18
7 1905 in flight 1910 - 1926 16 21
8 0730 0732 0735 0740 0744 4 14
9 1635 1636 1643 1646 1652 6 17
10 1542 1545 1553 1559 1602 3 20
11 0835 0836 0846 not available - -
12 1920 1922 1930 1935 1940 5 20
13 0853 0855 0900 0502 0907 5 14
14 1843 1845 1847 1850 1852 2 9
15 1927 1930 1940 1943 1951 8 24
16 0740 0742 0747 0748 0752 4 12
17 2005 2007 2020 2022 2032 10 27
18 2018 2020 2023 2029 2032 3 14
19 1230 1230 1233 1245 1250 5 20
20 1249 1250 1305 1307 1211 4 22
21 1525 1530 1540 1550 1600 10 35
22 1640 1643 1644 1647 1652 5 12
23 1925 1925 1928 2016 2023 7 58
24 1730 1730 1736 1741 1745 4 15
25 1938 1940 1943 1945 1949 4 11
26 1718 1720 © 1725 1728 1732 4 14
27 1233 1235 1239 1243 1247 4 14
28 1615 1618 1625 1638 1641 3 26
29 1603 1605 1610 1613 1640 27 37
30 1701 1703 1710 1714 1717 3 16
31 1706 1708 1711 1715 1719 A 13
32 2005 1in flight 2012 2015 2018 3 13
33 1820 1821 1822 1825 1829 4 9
34 1915 1in flight 1917 1921 1930 9 15
35 1638 1640 1650 1655 1700 5 22

53




HELICOPTER RESPONSE TIMES

TRIP TOTAL
AIRLIFT CALL ARRIVAL DEPART FROM ARRIVAL AT TIME TIME

NO. RECEIVED LIFT-OFF AT SCENE SCENE HOSPITAL (MIN.) (MIN.)
36 1454 1455 1504 1506 1512 6 18
37 0847 0849 0900 0902 0907 5 20
38% 1926 1927 - - 1930 3 4
39 0724 0725 0729 . 0735 0738 3 14
40% 1647 1648 - - 1650 2 3
41% 1530 1531 - - 1535 4 5
42 1545 1550 1555 1558 1602 3 17
43 1700 1700 1712 not available - -
L4k 1645 1650 1707 1715 1731 16 46
45 1325 1326 1330 1335 1340 5 15
46 1755 1758 1801 1814 1817 3 22

AVERAGE

MINUTES 7.1 5.6 5.8 19.5

*  Victim brought to Exton Barracks

*% Trip transfer from Jennersville hospital to Wilmington ETA 1731

54




INDEX TO THE STATISTICAL SUMMARIES OF ACCIDENT DATA

FOR PERIOD OCTOBER 1, 1967 to SEPTEMBER 30, 1968

Summaries by time period

Table Number

By Month Day Hour Hour & Day
4-county total 1 2 3 4
Bucks County 5 6 7 8
Chester County 9 10 11 12
Delaware County 13 14 15 16
Montgomery County 17 18 19 20

Summaries by Local Government

Bucks County Table Number 21
Chester County . 22
Delaware County 23
Monigomery County - 24

56



OIVISION OF TRAFFIC ACCIDENT ANALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTHMENT OF HIGHKAYS =
MONTH OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A SEATISTICAL SUMMARY. FBR THE PERIOD OCT THRU SEPT 67=6 ENCOMPASSING CO»S 09wi5=23=46

MONTH OF accuaas&cz S NUMBER OF ACCIDENTS
© FATAL INJURY PROPERTY DAMAGE TOTAL

JANUARY 15 1033 . 2895 . 3943
FEBRUARY N 1 » 1063 2280 3299
MARCH R 29 1108 ©o2647 3584
APRIL 33 1160 2271 3464
MAY 26 1418 2870 4314
JUNR 17 1258 2607 3882
JULY S ' 24 1186 2207 3817
AUGHST . 25 1240 2228 3493
SEPFEMBER oo 33 1135 2315 3483
0CTBBER 26 1221 | 2372 3619
NOVEMBER 36 1270 2935 4241
DECEMBER 26 1378 3118 4522

u FoTALS .. 306 14450 30505 45261




DIVISION OF TRAFFIC ACCIDENT ANALYSIS, BUREAU OoF TRAFFIC, PEMNSYLVANIA DEPARTMENT OF HIGHWAYS
DAY OF OCCURRENCE VS, SEVERITY CF ACCIDENTY
A STATISTICAL SUMFMARY FCR THE PERIOD OCT THRU SEPT §7=6 ENCOMPASSING (0,5 9=15=23=464

QAY OF OCCURRENCE NUMBER OF ACCIDENTS

FATAL INJURY PROPERTY DAMAGE TOTAL

SUNBAY 31 1958 3445 5434
MONDAY " 38 1644 3825 5507
TUESDAY 37 1822 3837 35696
WEDNESDAY 35 18324 3966 5835
THURSDAY 36 2017 4497 6550
FRIDAY 44 2520 5573 8137
SATURDAY 85 2653 5355 8093
UNKNOWN Y 2 7 9
TOTALS 306 14450 30305 45251

89
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JIVISInr GF TRAFFIC ACCITCEWT amMALYSIS, BUREAU OF TRAFFIC, PE!NSYLVANIA DEPARTMENT OF HIGHwAYS
HOUR OF UCCURRENCE VS, SEVERITY OF ACCIDENT

A STATISTICAL SL%hARY FCR THE PERICD OCT THRU SEPT 67=6 ENCOMPASSING CJsS 09=15=23=45

HOUR OF OCCURRENCE NUMBER OF ACCICENTS
FATAL INJURY PROPERTY DAMAGE TOTAL
12,01= 1.0AM 15 L69 826 1310
1,01 2,90AM i5 384 : 629 1028
2401= 3,0AM 30 345 573 948
3,01= 4,0AM 10 231 308 549
4,01= 5,0aM 2 119 197 318
Sedl= 6,0AM 3 108 i73 284
6401= 7,04M 4 227 555 786
Te01= 8,0AM b 652 1789 2449
BeOl1l= 9,0AM 5 596 1366 1967
9.01=10,04AM 5 418 1013 1436
10,01=11,0AM 7 493 1317 1817
11,061 = NOON 7 589 1429 2025
12,01= 2,0PM 7 719 1577 2303
vl 1.01= 2,0PM 14 739 1616 2369
0 2¢01™ 3,0PM 13 817 1879 2709
3.01= 4,0PM 19 1166 2399 3584
4401 5.,0PM 18 1354 2922 4294
5,01= 6,0PM 20 1110 2258 3388
6¢01™ 7.0PM io 765 1448 2229
fe0k™ B,UFM lo 827 1587 2400
oeli™ 9,0PM 12 665 1307 1564
F.01=10,0PM 23 604 i17e 1805
10.01=51,0PM 21 516 982 1519
11.,01=MDNITE 1> - 500 899 1414
UnKNOAN 1 37 308 346
TOTALS 306 14450 30505 85261
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JIVISION OF TRAFFIC ACCIDENT ANALYSIS, BUREAL OF TRAFFIC, PEANSYLVARIA DEPARTMENT OF HIGHRAYS

SUNDAY
BR  FAT  INY
1 2 128
2 2 113
3 9 93
4 2 86
5 0 38
6 | 28
7 3 21
[} o 24
9 0 23
10 ] a7
11 0 50
12 0 60
13 1 112
14 2 139
15 0 13t
16 0 134
17 0 126
18 i 106
19 1 103
go 2 116
21 1 91
22 3 142
23 0 62
24 0 a7
TETAL 30 1955

TR

HOUR AND DAY OF OCCURRENCE VS, SEVERITY OF ACCIDENT

A STATISTICAL SUKMARY FOR THE PERIOD OCT ThRU SEPY 67=6 ENCOWMPASSING

PO

185
149
133
62
51
33
33
56
49
8a
182
138
19
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a3s
282
21
168
17!
ATe
189
133
124
LY )

3800

FAT

NOF= R P VOO OO O WNMEm OO

w
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HONDAY

INy

27
26
19
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5
11
35

110

119
59
65
56
83
7
90
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188

148
78
Ti
74
ss
38
38

1638

PD

72
55
43
25
19
19
e
lar?
2%0
14}
143
164
181
170
219
a9
435
318
150
171
138
123
111
67
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TUESDAY

FAY InJ

3a
16
28
16
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Q
39
115
81
62
66
75
89
92
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177
185
169
105
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63
¥
56
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PD

63
43
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17
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225
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1798

A
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[
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REDNESDAY

iNJ

38
a7
23
15
6
13
31
102
89
53
58
.81
T
848
163
163
21%
168
103
96
¥9
8é
36
61

1831

PD
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A25
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192
183
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182
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39136

FAT
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THURSDAY

INg

57
3s
3
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14
7
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111
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92
95
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207
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117
127
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0 O O »
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FRIDAY

INy

a9
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25
16
i1
40
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111
66
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117
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145
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PD
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T2
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ks
25
28

127

3a5

257

167

211
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SATURDAY

INJ

136
120
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57
32
29
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62
T8
90
130
150
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146
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186
155
122
151
148
o8
121
118
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PD

220
201
208
88
&7
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110
119
181
275
298
300
314
369
k1.1
412
279
244
rad)
224
227
205
226
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DIVISION gF TRAFFIC ACCIDENT AMALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHWAYS
MUNTH OF OCCURRENCE V&, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERICD 0CT 1967=SEPT 1968 ENCOMPASSING BUCKS

MONTH OF OCCURRENCE NUMBER OF ACCIDENTS
: FA7TAL INJURY PROPERTY DAMAGE TOTAL
JANUARY 5 196 573 774
FEBRUARY 3 194 413 610
MARCH i2 211 502 725
APRIL 11 230 400 641
MAY 6 263 513 782
JUNE 3 271 494 773
JULY 5 263 439 709
AUGUST 4 280 450 734
SEPTEMBER 14 248 436 698
DCTOBER 5 247 505 757
NOVEMBER 11 242 506 759
DECEMBER 7 269 579 855
o TOTALS 91 2916 - 5810 88147
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DIVISION OF TRAFFIC ACCIDENT AnALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT DF HIGHWAYS

DAY OF UCCURRENCE VS, SEVERITY OF ACCIDENT

A STATISTICAL SUVHARY Fnr THE PERIGD OCT 1967<SEPT 1948 ENCOMPASSING BUCKS

DAY OF OCCURRENCE NUMBER OF ACCIDENTS
FATAL INJURY PROFERTY DAMAGE TOTAL

SUNDAY 8 412 689 1109
MUNDAY ‘ 14 342 723 i079
TUESDAY 10 340 713 1063
KEDNESDAY 10 388 763 1161
THURSDAY 7 405 854 1266
FRIDAY . 10 481 1005 1496
SATURDAY 32 548 1058 1638
UNKNOWN 0 ] 5 5

TOTALS 91 2916 5810 8817
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DIVISION OF TRAFFIC ACCIDEMT AMALYSIS, BYUREAU OF TRAFFIC, PENNSYLVANIA DEFARTMENT OF HIGHWAYS
HOUR OF UOCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIND OCT 19A7=SEPT 1948 ENCOMPASSING BULKS

HUUR OF OCCURRENCE NUMBER OF ACCIDENTS
FATAL INJURY PROPERTY DAMAGE TOTAL
12,01 1,0aM 6 109 161 276
1.01= 2,0Am 4 T4 129 207
2,01= 3,0AM 7 80 120 207
3,0i= 4,04AM 3 47 T4 124
4,01= 5,0aM 0 23 39 62
S5,01= 6,04M 1 20 30 51
6.01= 7,0AH 1 51 127 179
7.01= 8,004 i 121 351 473
Be01l= 9,0AH 1! 92 210 303
9.01=10,0aM 2 80 161 243
10.,0i=11,0AM 3 79 223 305
11,018 NOOW 2 131 259 392
12,01~ 1,0PM 1 149 318 468
o 1,01= 2,0PM 4 131 301 . 436
w 2,01= 3,0PH 5 166 351 522
3,01= 4,0PM 7 214 432 663
4,01= 5,0PM P 243 533 [4:-}
S.01= 6,0PM 6 248 388 642
6,01= 7.0PH 6 177 307 490
fe01= 8,0PH 4 194 334 532
BeOl= 9,0PM > 139 264 408
9:01=10.,0PM 8 127 248 383
10.01=11,0PH 4 108 195 307
11.01=MDNITE & 109 191 304
UNKNOAN 1 4 54 59
TOTALS 91 2716 5810 8817




DIVISION OF TRAFFIC ACCIDENT aNaLYSIS, BUREAU OF TRAFFIC, PEMNNSYLVANIA DEPARTMENT OF HIGH®AYS
HOUR AND DAY OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FAR THE PERIOD OCT 1967=SEPT 1968 ENCOMPASSING BUCKS
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
FAT  INJ PD  FAT INy PD  FAT INJ PD  FAT IMJ PD  FAT INJ PD  FAT  INy PO FAT INJ PD
0 30 40 1 5 6 0 5 19 2 10 19 0 16 11 1 15 26 2 28 a9
0 26 32 0 5 11 2 4 10 0 [ g 0 4 11 0 7 19 2 22 37
0 19 36 1 . 4 15 0 4 6 0 7 6 1 12 6 1 5 12 4 26 39
0 21 20 0 5 5 1 4 4 0 2 7 0 1 7 0 ) 9 2 11 22
) 8 12 0 0 8 0 2 1 0 1 5 0 3 3 0 1 3 0 A 7
1 6 5 0 3 4 e 2 5 ) 4 4 0 0 1 0 2 4 0 3 7
1 5 & 0 6 19 0 7 28 0 3 18 0 4 17 0 11 21 0 9 18
0 7 9 0 22 67 0 22 54 0 23 79 0 19 61 0 18 63 [} 10 18
0 1 8 1 15 33 0 12 32 0 16 38 0 18 35 0 15 39 0 15 25
0 9 15 0 11 20 0 ) 29 1 13 22 1 4 29 0 i8 21 0 16 25
0 11 31 1 13 28 0 14 37 0 8 35 0 13 33 0 9 24 2 11 3%
0 i5 24 0 18 31 0 18 35 0 19 33 0 19 37 0 16 46 2 26 53
1 23 42 0 21 39 o 20 39 0 11 39 0 16 64 0 32 43 0 26 52
2 28 47 0 12 37 1 20 37 0 15 .31 0 16 38 1 14 43 0 26 68
0 24 59 0 24 39 2 16 45 2 23 37 0 23 40 0 24 59 1 32 T2
0 25 52 3 35 68 0 33 54 1 26 &4 1 26 56 1 33 70 1 36 78
0 25 43 0 22 76 0 32 72 1 38 78 0 44 94 2 42 89 2 4o 81
i 27 35 1 32 50 1 29 47 1 40 56 1 33 58 0 48 76 1 39 56
0 28 33 3 24 30 0 22 40 0 26 49 0 32 57 0 22 45 3 23 53
0 15 35 % 22 32 0 25 3 0 27 35 1. 31 52 ) 39 89 2 35 60
] 19 k14 { 16 26 0 9 27 0 18 33 1 20 a7 2 28 57 1 29 45
1 18 .28 0 8 36 1 11 26 2 23 28 0 21 31 1 26 46 3 20 53
0 14 17 0 7 29 1 9 23 0 12 20 1 16 23 0 20 42 2 30 41
0 7 16 1 11 14 1 8 15 0 11 14 0 14 37 1 32 48 1 25 46
7 411 684 14 340 719 10 340 707 10 388 759 7 405 848 10 481 994 32 547 1044
g &
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10N OF TRAFFIC ACCIDENT ANALYSIS», BUREAL

MONTH OF OCCURRENCE VS. SEVERITY OF ACCIDENT

F TRAFFIC, PENNSYLVANIA DEPARTMENT OF H

A STATISTICAL SUMMARY_?DR.THE PERIOD OCT 1967=SEPT 1968 ENCOMPASSING CHESTER

MONTH OF DCCURRENCE

" JANIJARY

FEBRUARY

. MARCH

APRIL

MAY

JUNE

JuLy
AtJGYST
SEPTEMBER
0CTNBER
NOVEMBER
DECEMBER

TOTALS -

NUMBER OF ACCIDENTS

FATAL INJURY

172
i73
165
176

[y

VNGO~ ~NOO @ WS U

1389
205
210
203
188
196
201

fory

~
0

2326

248

PROPERTY DAMAGE

434
317
342
329
435
387
349
352
366
337
457
451

4556

TOTAL

611
494
510
516
691
582
560
569
280
531
660
657

6961
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" DIVIST ‘ OF TRAFFIC ACCIDENT ANALYSIS, BUREAU 0 TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIG  AYS
' DAY OF OCCURRENCE VS. SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIOD OCT 1967~ SEPT 1968 ENCOMPASSING CHESTER

DAY OF OCCURRENCE NUMBER OF ACCIDENTS

.o FATAL INJURY PROPERTY DAMAG:” TOTAL
- SUNDAY - 8 349 - 564 921

MONDAY _ 11 235 565 811

TUESDAY ' - 12 ©289 539 840
WEONESDAY - . 10 269 592 a71

- THURSDAY : 10 320 6756 1006

FRIDAY Co 7 412 832 1251
SATURDAY | ’ : 21 452 788 1261

UNKNOWN - ' 0 0 0 0

TOTALS ’ 79 2326 .. 4556 6961
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DIV <ION OF TRAFFIC ACCIDENT ANALYSIS, BUREA OF TRAFFIC, PENNSYLVANIA DSPARTMENT OF
- HOUR OF OCCURRENCE VSe SEVERITY OF ACCIDENT

A STATISTICAL SUMMARY FOR THE PERIOD OCT 196775EPT 1968 ENCOMPASSING CHESTER

HOUR or OCCURRENCE . : NUMBER OF ACCIDENTS

- t : FATAL INJURY PROPERTY DAMAGE TOTAL
12,01= 1.0AM 2 68 : 136 206

S 1.01= 2.,0AM 5 70 938 173
2.01~ 3,0AM 9 50 97 166

3,01 H.0AHM 4 Lo 50 98
b.01= 5.0AM -1 26 29 56

5.01= 6,0AM 1 23 .37 61

601~ T .0AM 0 32 90 122

7.0t= 8.0AM - 1 116 276 393

3e01~ 9,0AM 3 83 : 205 . 2901
9.01=10.0AM 1 66 ) 157 224

g 10.01-11.0AM 1 B4 . 173 258
: 11.018 . NOON 2 91 2:0 . 303
12.01= 1,0PM 1 103 . 245 349

teNi= 2,0PH 1 117 235 : .353

3.01= #,07M 4 176 357 537

heOl= 5,0PH 7 L2481 441 639

5.01= 6.,0PM 5 172 340 517

6.01= 7.0PM 4 118 217 339

7.01= B,0PM 4 129 214 . 347

8,0i= 9,0PM™ 3 o 106 . . 189 _ : 298
9.01=10,06P¥™ 6 100 162 ' 268
10.01=11,0PM 4 80 ) 141 - 225
11.01=MONITE -6 89 o 141 236
UNKNOHN .0 5 L 59 - 64
TOTALS . 79 2326 _ 4556 6961
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. DIVISION 'OF TRAFFIU (CCIDENT ANALYSIS, BUREAU DOF TRAFFIC, PEI SYLVANIA DEPARTMENT OF HIGHWAYS

. HOUR AND DAY OF OCCURRENCE VS« SEVERITY OF ACCIDENT

SUNDAY

HR FAT Iny

1 1 22
2 1 11
3 2 19
4 1 13
5 0 6
6 0 7
7 6 3
8 0. 4
9 0 7
10 0 6
11 0 9
12 Q 7
13 0 18
14 0 32
15 0 28
16 0 25
17 0 34
18 o 17
19 1 25
20 1 19
21 0 15
22 1 11
23 0 -3
24 0

A STATISTICAL SUMMARY FOR THE PERIOD OCT 1967-SEPT 1968 ENCOMPASSING CHESTER

PD

29
22
16
12

552

FAT

,O O ONONODO O OO mIAnooado

[y
[we

MONDAY

INJ

234

TUESDAY WEDNESDAY
PO FAT  INJ PD  FAT  INJ PD
14 1 6 11 0 3 10
12 1 6 7 0 6 10
7 2 5 9 0 4 9
7 0 6 7 1 1 4
1 1 2 5 0 2 7
5 0 2 4 0 4 6
12 0 8 14 0 3 14
60 0 .19 46 0 22 45
35 0 9 37 0 16 .25
25 0 12 27 0 5 22
22 0 5 14 -0 10 23
28 0 7 21 0 19 26
19 1 17 28 0 12 29
21 0 12 23 0 10 37
30 0 15 21 1 11 30
48 0 27 a5 1. 32 82
66 3 22 62 1 33 67
41 1 29 47 1 19 52
18 0 16 29 1 13 31
23 0 15 20 1 9. 28
17 1 10 16 0 6 27
16 1 14 14 0 12 20.
24 0 13 9 2 7 16
10 0 12 13 1 10 10
561 12 289 529 10 269

FAT

MO OO ONOWOOOOOHOOODOODOO

o
(=]

THURSDAY

INJ

O MRONN BN W W NN

PD

FAT
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FRIDAY

INJ
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DIVISION OF TRAFFIC ACCIDENT ANALYsISs, BUREAU oF TRAFFIC, PEnRNSYLVANIA DEPARTMENT OF HIGHWAYS
MONTH OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FNR THE PERIND OCT 1947=SEPT 1968 ENCOMPASSING DELAWARE

MONTH OF QCCURRENCE NUMBER OF ACCIDENTS
‘ FATAL INJURY PROPERTY DAMAGE TOTAL

JANUARY 2 271 736 1009
FEBRUARY 2 309 666 or7
MARCH 7 324 674 1005
APRIL 6 331 668 1005
MAY ] 405 836 1247
JUNE 1 364 707 1072
JuLY 4 288 596 888
AUGUST 5 313 581 899
SEPTEMBER 3 271 627 503
OCTOBER 6 314 607 9a7
NOVEMBER 8 346 739 1093
DECEMBER 10 377 926 1313

TOTALS 62 3913 8363 12338
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DIVISION OF TRAFFIC ACCIDENT ANALYSIS, BUREAU pF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHWAYS
DAY OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIOD OCT 1967=SEPT 1948 ENCOMPASSING DELAWARE

DAY OF OCCURRENCE NUMBER OF ACCIDENTS

FATAL INJURY PROPERTY DAMAGE TOTAL

SUNDAY 7 507 947 1461
MUNDAY 4 438 1004 1446
TUESDAY 2 500 : 1038 1540
WEDNESDAY i1 492 1036 1539
THURSDAY 7 531 1199 1737
FRIDAY 13 696 1565 2274
SATURDAY 18 747 1573 2338
UNKNOWN 0 2 1 3
TOTALS 62 3913 8363 12338

0L

Tewmee \ &—



IvisiON OF TRAFFIC ACCIDENT ANALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHWAYS
HOUR OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIUD OCT 1967=SEPT 1968 ENCOMPASSING DELAWARE

HOUR OF DCCURRENCE NUMBER OF ACCIDENTS

FATAL INJURY PROPERTY DAMAGE TOTAL
12,01~ 1,04M 5 126 258 1389
1.01= 2,0AH 3 105 186 294
2,01= 3,0AM 7 98 171 276
3,01 4,0AM 1 49 93 143
4,01= 5,0am 1 28 60 89
5.91= 6.,0AM 0 28 50 78
6401~ 7,04M 1 52 127 180
7,01= 8,0aM 3 452 445 610
6.01= 9,0AM L 1514 342 494
9401=10,04H 1 106 284 391
10.01%51,0AM 1 124 365 490
11,04 NOOWN 2 154 379 535
12,C4= {,0PM 3 206 401 610
= 1.01= 2,0PM 4 203 439 -~ 6h6
2,01= 3,0PM 0 216 545 761
3.01= 4,0PM 5 331 628 964
4,01= 5,0PH 6 379 795 1180
S.01= 6,0pPd 3 286 608 897
6201= 7,0PM 2 195 382 57¢
7.01% 8,0PM 3 239 437 679
8,01 9,0PH 2 200 374 576
901210, 0PH 3 176 362 541
10.01=11,0PM 4 154 281 439
11,01=MDNITE 1 132 266 399
UNKMOWN | 0 13 85 98
TOTALS 62 3913 8363 12338
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DIVISION OF TRAFFIC ACCIDENT ANALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHWAYS
HOUR AND DAY OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIDD OCT $967=SEPT 1968 ENCOMPASSING DELAWARE
SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
FAT INJ PD  FAT 1INy PD  FAT  INJ PD  FAT INy PD  FAT  INJ PD- FAT INJ  PD  FAT INJ PO

5 37 63 0 6 21 0 6 24 0 5 23 0 18 31 1 10 35 3 44 61
1 35 46 1 8 11 0 3 11 0 6 15 0 8 21 1 i1 20 0 34 62
4 26 19 0 8 8 0 7 14 2 2 10 0 9 5 0 8 22 1 37 73
0 20 25 0 2 8 0 4 5 0 1 8 0 4 8 ) 5 9 1 13 k]
0 10 15 0 2 6 0 1 9 0 2 4 0 2 4 1 3 4 0 3 15
0 6 9 0 0 3 ) 3 8 0 { 4 0 2 11 0 4 8 0 10 7
1 8 8 0 6 22 0 9 16 0 4 17 ) 7 12 ) 9 38 0 9 14
0 7 18 1 28 B3 0 25 60 0 22 82 0 2% 78 1 35 86 1 15 38
0 4 13 1 31 63 0 18 65 0 20 &7 0 36 49 0 29 62 0 13 32
0 9 26 0 10 35 0 2 46 1 14 40 0 16 33 0 19 a4 0 17 60
0 9 33 0 24 44 o 13 37 0 16 40 1 30 55 0 19 63 ) 13 93
0 16 a7 0 12 45 0 22 35 2 17 35 0 22 72 0 30 &9 0 35 85
0 35 69 0 22 48 0 25 S50 1 24 43 0 26 52 1 28 50 1 46 88
0 33 72 Q 28 i3 1 2% S2 0 28 51 1 18 62 2 37 81 0 32 88
0 28 59 0 16 58 0 26 78 0 30 65 0 23 80 0 36 80 0 ¥4 145
0 38 56 1 53 LY 0 53 1014 0 44 98 1 41 8% 2 53 104 1 49 96
0 30 55 0 54 112 0 58 111 2 58 109 2 60 145 1 67 144 1 52 119
0 27 LY 0 35 93 0 54 92 0 49 80 1 51 106 1 86 118 1 35 T8
0 19 45 0 13 42 1 21 LX 0 24 39 0 35 54 1 42 94 0 36 67
0 35 (1) 0 15 52 0 3 47 0 29 53 q 28 65 0 56 io7 2 82 87
0 20 50 ] 22 43 0 21 A1 1 35 a7 0 17 41 0 39 83 1 45 68
0 22 39 0 18 34 0 23 43 1 29 44 0 19 81 0 35 90 2 30 T4
0 22 31 0 9 28 0 15 24 1 15 24 0 22 a4 1 35 69 2 35 61
0 a 28 9 9 20 0 11 19 0 17 24 0 15 37 ) 35 70 1 37 68
T 506 933 4 436 996 2 %00 1029 11 492 1024 7 528 1186 13 691 1553 18 Tes 1555
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DIVISION OF TRAFFIC ACCIDENT ANALYSISs BUREAL QF TRAFFIC, PENNSYLVANTA DEPARTMENT OF HIGHWAYS
MONMTH OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIOD 0CT 1967=SEPT 1968 ENCOMPASSING MONTGOMERY

MONTH OF OCCURRENCE NUMBER OF ACCIDENTS
FATAL INJURY PROPERTY DAMAGE TaTAL

JANUARY 3 394 1153 1550
FEBRUARY 7 367 844 1218
MARCH 7 408 929 1344
APRIL 5 423 874 1302
MAY 6 502 1086 1594
JUNE 2 434 1019 1455
JULY 9 428 823 1260
AUGUST 9 437 845 1291
SEPTEMBER 3 813 8BS 1302
OCTOBER 7 474 923 1404
NOVEMBER 10 4856 1233 1729
DECEMBER 4 531 1162 1697

72 5297 11777 C1T146

“TOTALS



DIVISINN OF TRAFFIC ACCIDENT AMALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHWAYS
DAY OF OCCURRENCE VS, SEVERITY OF ACCIDENT
A STATISTICAL SUMMARY FOR THE PERIOD OCT 1967=SEPT 1948 ENCOMPASSING MONTGOMERY

DAY OF OCCURRENCE ) NUMBER OF ACCIDENTS :
FATAL INJURY PROPERTY DAMAGE TOTAL
SUNDAY 7 691 1246 1944
MONDAY 9 629 1533 2171
TUESDAY 13 693 1547 2253
WEDNESDAY 3 686 1575 2264
THURSDAY ' 12 761 1768 2541
FRIDAY 14 931 2171 3116
SATURDAY 14 906 1936 2856
UNKNOWN ¢ 0 i 1

TOTALS 72 5297 11777 17146
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DIVISION gfF TRAFFIC ACCIDENT ANALYSIS» BUREAU OF TRAFFICs PENNSYLVANIA DEPARTMENT OF HIGHRAYS
HOUR OF OCCURRENCE VS, SEVERITY OF ACCIDENT

A STATISTICAL SUMMARY FPgr THE FERICGD CCLT 1967=SEPT 1968 ENMCOMPASSING MUMTSOMERY

HUOUR OF OCCURRENCE NUMBER OF ACCIDENTS
FATAL INJURY PROPERTY DAMAGE TOTAL
12,01 1.04HM 2 166 274 439
1.C1l= 2,0AHM 3 135 216 354
2e01= 3.0AM 6 108 185 299
3,01= 4,04aM 2 91 91 184
4,01= 5.0AM ¢ 42 69 111
Se01™ 6,0AM 1 37 56 94
6.01= T,0AM 2 92 211 305
7o01= B,0nM K] 253 717 973
bell= 9,ULAM U 27¢ 609 879
9.01=10,0AM 1 166 411 578
10s01=11,0AM 2 206 556 764
11,018 NOON 1 213 5814 _ 795
12,01= 1.CPM 2 261 613 876
1.01= 2,0PM 3 288 641 934
2.01= 3,0FM 4 308 726 1038
3,01= 4,0PM 3 445 972 1420
4.,01= 5,0PM 0 491 1154 1645
2.01= 6,0PM 6 404 922 1332
6e01= T.0PM 4 275 542 821
fe01= B,0FPM 3 265 572 842
S.01= 9,0PM 2 220 480 702
Fe01=10,0PH 5 202 406 613
10.01=11,0PM g 174 365 548
11,01=MDNITE 4 irn 301 ars
UNKNOWN 0 15 110 125
TOTALS 72 5297 18777 : 17146

TABLE \ 4



]

DIVISION OF TRAFFIC ACCIDENT AMALYSIS, BUREAU OF TRAFF1C, PENNSYLVANIA DEPARTHMENT OF HIGHWAYS
HOUR AND DAY OF OCCURRENCE VS, SEVERITY OF ACCIOENT
A STATISTICAL SUMMARY FOR THE PERIUD OCT 1967=SEPT 1968 ENCOMPASSING MONTGOMERY

9L
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
FAT INJ RD FAT INJ PD FAT INJ PD FAT INJ PD FAT INJ PD FAT INJ PD FAT iNg PD
o 39 51 1 13 31 1 17 18 0 20 29 0 16 32 0 18 33 0 43 77
0 43 48 4] 7 2l 0 3 15 0 9 it i 15 25 2 i5 20 0 43 Té
2 30 43 0 6 13 0 é g 0 10 12 i i0 18 1 9 20 2 37 70
i 32 23 4] 6 5 0 2 4 0 11 8 0 10 i1 0 10 i1 1 20 29
0. i2 18 0 3 4 0 5 2 0 i 3 0 7 8 0 8 13 0 6 21!
0 9 12 0 6 6 4] 0 i2 0 4 4 0 i 6 i 3 6 0 14 10
1 5 12 1 19 33 0 15 31 0 15 51 0 8 30 0 15 34 0 15 20
] 6 23 0 36 137 0 49 137 1 35 128 1 54 109 1 63 148 0 10 35
0 1t ié ] 56 119 0 49 91 0 37 112 0 45 112 0 54 116 o] 25 43
0 23 28 0 28 61 0 20 67 0 21 55 { 26 53 ) 19 78 0 29 69
0 21 48 0 17 55 1 34 90 0 24 54 i 30 93 0 34 94 ¢ 46 i02
0 22 53 4] 20 60 i 28 69 0 26 a7 0 36 196 0 32 85 0 49 {124
0 36 74 0 37 75 0 2?7 65 0 30 83 0 36 109 1 39 95 1 36 112
0 44 a9 0 27 79 1 35 78 0 31 69 i 40 99 1 43 104 2 68 123
0 51 B9 i 35 91 0 47 94 0 39 92 1 36 109 i 60 123 1 40 128
0 46 104 0 53 149 0 64 141 0 63 132 3 79 142 0 83 170 0 57 134
0 37 86 0 76 {82 0 73 162 0 86 171 0 76 181 0 7% 217 0 64 155
v} 35 57 2 63 134 1 57 145 ] 60 133 0 56 153 2 B3 199 0 50 101
0 31 87 1 27 60 0 46 62 0 42 73 0 35 B3 2 54 112 1 40 85
i 47 66 2 23 &4 0 29 56 i 31 &7 0 44 77 0 45 138 1 46 104
{ 37 T4 0 27 52 0 25 81 0 20 64 0 31 56 1 34 98 0 46 78
b 26 44 i 18 37 i 29 54 [} 23 50 4] 26 55 1 46 93 i 34 73
0 23 60 0 12 30 [ 19 32 0 22 38 1 25 55 0 4 75 4 32 75
0 24 30 4] 13 23 3 17 38 0 23 37 1 16 36 0 41 68 0 34 59
7 690 1232 9 628 1521 13 689 1533 3 683 1563 12 758 1758 14 928 2150 14 906 1910
| e v O




Buck
ucks HELTCOPTER AMBULARCE STUDY

County,
TRAFFIC ACCIDENTS October '67 - September '68
Number of Accidents Average
, Prop. Nwmber Number  Injury
Local Govecrnment Fatal Injury Damage Total Killed Injured Per Acc.
Bedminster Twp. 2 24 34 60 2 44 1.8
Bensalem Twp. 7 231 490 728 8 384 1.7
Bridgeton Twp. 0 4 17 21 0 6 1.5
Buckingham Twp. 2 41 79 122 3 76 1.9
Doylestown Twp. 5 67 99 171 5 123 1.8
Durham Twp. 0 9 12 21 0 16 1.8
East Rockhill Twp. 0 17 40 57 0 33 1.9
Falls Twp. ) 4 295 590 889 4 481 1.6
Haycock Twp. 0 ) 11 17 0 8 1.3
Hilltown Twp. 3 52 115 170 3 87 1.7
Lower Makefie Twp. 1 73 106 180 1 110 1.5
Lower Southampton Twp. 4 102 221 327 5 155 1.5
Middletown Twp. 5 263 518 786 6 418 1.6
Milford Twp. 3 41 48 92 4 59 1.4
New Britain Twp. 1 17 33 51 1 30 1.8
Newtown Twp. 3 30 67 100 3 45 1.5
Nockamixon Twp. 3 38 43 84 4 59 1.6
Northampton Twp. 4 56 113 173 4 95 1.7
Plumstead Twp. 6 39 55 100 6 69 1.8
Richland Twp. 3 50 83 136 4 87 1.7
Solebury Twp. 0 50 79 129 0 91 1.8
Springfield Twp. 1 17 40 58 1 34 2.0
Tinieum Twp. 1 22 19 42 1 41 1.9
Upper Makefie 3 45 42 90 3 84 1.9
Upper Southampton Twp. 2 97 184 283 3 161 1.7
Warminster Twp. 1 143 318 462 1 236 1.7
Warrington Twp. 3 99 140 . 242 3 172 1.7
Warwick Twp. 1 28 33 62 1 44 1.6
West Rockhill Twp. 2 33 82 117 2 50 1.5
Wrightstown Twp. 0 17 27 44 0 22 1.3
Bristcl Twp. 12 406 770 1188 12 685 1.7
Bristol Boro 3 95 226 324 4 151 1.6
Chalfont Boro 1 12 - 25 38 1 13 1.1
Doylestown Boro 0 64 196 260 0 78 1.2
Dubiin Boro 0 6 5 11 0 8 1.3
Humeville Boro 2 2 16 20 2 3 1.5
Ivyland Boro 0 6 2 , 8 0 10 1.7
Langhorne Boro . 0 11 51 62 0 14 1.3
Langhorne tanor Boro 1 2 8 11 1 4 2.0
Morrisville Boro 0 84 192 276 0 119 1.4
New Britain Boro 0 6 20 26 0 7 1.2
New Hope Boro 1 11 - 30 42 1 17 1.5
Newtown Boro 0 11 39 50 1 18 1.6
Penndel Boro 1 34 76 111 1 60 1.8
Perkasie Boro 0 32 58 90 0 42 1.3
Quakertown Boro 0 33 139 172 0 55 1.7
~
¢<<;55Lx$
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Bucks

Countv ' ' HELICOPTER AMBULANCE STUDY
(Continued) o
TRAFFIC ACCIDENTS October '67 - September '68

Number of Accidents : Avera:
: : Prop. Number Number Injur
Local Government . Fatal Injury Damage Total Killed Injurcd Per A
Richlandtown Boro 0 2 4 6 0 2 1.0
Riegelsville Boro 0 2 5 7 0 2 1.0
Sellersville Boro 0 20 46 66 0 27 1.4
Silverdale Boro 0 1 5 7 0 1 1.0
Trumbauersville Boro 0 2 4 6 0 2 1.0
Tullytown Boro 0 46 106 152 0 72 1.6
Yardley Boro -0 20 40 60 0 24 1.2
Telford Boro 0 1 6 7 _ 0 1 1.0
91 2916 5807 8814 100 4735 1.6

2 | (gow.'f Q'b) |
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Chester .
County

HELICOPTER AMBULANCE

STUDY

TRAFFIC ACCIDENTS October’ '67 - September '68

Number of Accidents Average
Prop. Number Number Injury

Local Governnent Fatal Injury Damage Total Killed Injured Per Acc.
irmingham Twp. 1 30 23 54 1 59 1.9
charlestown Twp. 2 37 65. 104 2 58 1.6
‘ast Bradford Twp. 3 32 57 92 3 58 1.8
‘ast Brandywine Twp. 1 19 19 39 1 22 1.2
‘ast Caln Twp. 2 33 30 65 2 47 1.4
“ast Coventry Twp. 1 24 33 58 1 42 1.7
‘ast Fallowfield Twp. 1 19 35 55 2 34 1.8
‘ast Goshen Twp. 1 46 69 116 1 73 1.6
‘ast Marlboro Twp. 2 35 46 83 2 58 1.7
East Nantmeal Twp. 0 10 25 35 0 17 1.7
“ast Nottingham Twp. 1 28 36 65 1 47 1.7
East Pikeland Twp. 2 39 63 104 2 61 1.6
“ast Tolon Twp. 1 104 178 283 1 178 1.7
East Vincent Twp. 0 40 55 95 0 64 1.6
East Whiteland Twp. 4 85 167 256 4 141 1.7
Elk Twp. 0 4 2 6 0 4 1.0
Franklin Twp. 0 9 17 26 0 13 1.4
Highland Twp. 0 10 8 18 0 19 1.9
Honeybrook Twp. 2 25 34 61 2 37 1.5
Kennett Twp. 1 29 57 87 1 - 46 1.6
London Britain Twp. 0 10 10 20 0 19 1.9
Londonderry Twp. 0 5 15 20 0 7 1.4
Londongrove Twp. 4 43 59 106 4 58 1.3
Lower Oxford Twp. 4 29 21 54 5 51 1.8
New Garden Twp. 3 68 106 177 4 113 1.7
Newlin Twp. 0 5 7 12 0. 6 1.2
New London Twp. 0 7 10 17 0 8 1.1
N. Coventry Twp. 2 56 108 166 3 99 1.8
Penn Twp. 1 18 14. 33 1 35 1.9
Pennsbury Twp. 0 17 17 34 0 27 1.6
Pocopson Twp. 1 9, 20 30 1 18 2.0
Schuylkill Twp. 4 52 83 139 4 92 1.8
South Coventry Twp. 1 20 29 50 1 29 1.4
Thornbury Twp. 0 21 27 48 0 49 2.3
Tredyffrin Twp. 2 190 484 676 3 295 1.6
Upper Oxford Twp. 2 29 28 59 2 59 2.0
Upper Uwchlan Twp. 1 13 32 46 1 22 1.7
Uwchlan Twp. 0 40 93 133 0 70 1.7
Valley Twp. 2 15 32 49 2 27 1.7
Wallace Twp. 1 16 35 52 1 27 1.7
Warwick Twp. 0 9 8 - 17 0 14 1.6
West Bradford Twp. 2 33 52 87 2 60" 1.7
West Brandywine Twp. 2 15 30 47 2 25 1.7
West Caln Twp. 0 7 26 33 0 9 1.3
Caln Twp. 3 65 119 187 3 100 1.5
Atglen Boro 0 3 12 15 0 8 2.7
.{5
e
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Chester HIELTCOPTER AMBULANCE STUDY

County
%Contlnued) ,
v : TRAVETC ACCIDENTS October '67 - Septenher '68
Number of Accidents Averagoe
[ U D Nunber Number Injury
Local Govornnent Fatal Tojury Damage Total Killed TInjured Per Acc.
Avondale Boro 0 13 32 45 0 22 1.7
Downingtown Boro 1 58 131 190 1 87 1.6
Elverson Boro 0 3 5 8 0 3 1.0
. Honeybrook Boro 0 5 8 13 0 10 2.0
Kennett Square Boro 0 22 101 123 0 35 1.6
Malvern Boro 1 4 39 44 1 6 1.5
Modena Boro 0 2 1 3 0 2 1.0
Oxford Boro 0 16 60 76 0 35 2.2
Parkesburg Boro 0 4 23 27 0 6 1.5
Phoenixville Boro 2 98 218 318 2 136 - 1.4
South Coatesville Boro 0 6 7 13 0 11 1.8
Spring City Boro 0 6 28 34 0 6 1.0
West Chester Boro 2 134 465 601 2 184 1.4
West Grove Boro 0 9 19 28 0 12 1.3
Coatesville City 0 87 238 325 0 124 1.4
West Fallowfield Twp. 1 16 23 40 1 28 1.7
West Goshen Twp. 1 109 181 291 1 173 1.6
West Marlboro Twp. 0 9 12 21 0 12 1.3
West Nantmeal Twp. 0 20 28 48 0 36 1.8
West Nottingham Twp. 1 6 16 23 1 11 1.8
West Pikeland Twp. 2 14 27 43 2 34 2.4
West Sadsbury Twp. 2 15 17 34 3 31 2.1
West Town Twp. 2 39 69 110 2 71 1.8
West Vincent Twp. 0 18 16 34 0 21 1.2
West Whiteland Twp. 0 60 115 175 0 104 1.7
Willistown Twp. 3 83 143 229 3 138 1.7

22 (contd)
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elaware )
ounty | : "~ HEL1COPTER AMBULANCE STUDY

TRAFFIC ACCIDENTS October '67 - Septombcr"GS

Number of Accidents Average
Prop. Number Number Injury

ocal Government Fatal Injury Damage Total Killed Injured Per Acc.
ethel Twp. 1 33 53 87 1 41 1.2
irmingham Twp. 0 53 67 120 0 93 1.8
‘hester Twp. 1 17 26 44 1 37 2.2
‘oncord Twp. 2 94 130 226 2 167 1.8
‘dgmont Twp. 1 26 36 63 1 47 1.8
t1arple Twp. 4 161 358 523 4 262 1.6
1iddletown Twp. 2 140 213 355 2 238 1.7
lewtown Twp. 4 87 180 271 4 118 1.4
"hornburg Twp. 0 1z . 21 33 0 12 1.0
pper Providence Twp. O 40 78 118 0- 69 1.7
ston Twp. 2 53 111 166 2 83 1.6
~arby Twp. 1 49 52 102 1 77 1.6
iavorford Twp. 2 269 584 855 2 416 1.5
ower Chichester 2 26 60 88 2 41 1.6
Jether Providence Twp. 3 80 140 223 3 131 1.6
adnor Twp. 4 296 739 1039 5 432 1.5
vidley Twp. 6 235 476 717 6 395 1.7
‘pringfield Twp. 1 211 524 736 1 355 1.7
“inicum Twp. 1 112 201 314 2 182 1.6
pper Chichester 2 58 135 195 2 95 1.6
pper Darby Twp. 4 572 1160 1736 6 848 1.5
.lden Boro 0 27 45 72 0 44 1.6
rook Haven Boro 0 25 72 97 0 38 1.5
"hester Heights Boro 1 490 39 80 1 57 1.4
lifton Heights Boro 0 57 158 215 0 93 1.6
ollingdale 1 58 77 136 1 91 1.6
olwyn Boro 1 2 8 11 1 2 1.0
arby Boro 0 48 122 ~ 170 0 65 1.4
ast Lansdowne 0 16 32 48 0 23 1.4
ddystone Boro 1 28 80 109 1 37 1.3
olcroft Boro 1 35 49 85 1 51 1.5
lenolden Boro 0 67 134 201 0 97 1.4
ansdowne Boro 2 91 179 272 2 133 1.5
farcus Hook 1 29 55 85 1 35 1.2
ledia 0 63 238 301 0 81 1.3
‘fillbourne 0 0 7 7 0 0 0.0
forton 1 14 37 52 1 19 1.4
Torwood 1 21 55 77 1 26, 1.2
arkside 0 3 14 17 0 4 1.3
rospect Park 1 43 78 122 2 58 1.3
idley Park 0 37 98 135 0 61 1.6
ose Valley 0 1 1 2 0 1 1.0
utledge 0 2 0 2 0 5 2.5
haron Hill 0 29 75 104 0 42 1.4
rainer 0 14 29 43" 0 20 1.4
pland Boro 0 11 42 .53 0 17 1.5
eadon 0 65 141 - 206 0 92 1.4
hester City 8 424 1039 1471 8 611 1.4

62 3906 8351 12319 67.°
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Montgorery

County HELICOPTLR AMBULANCE STUDY
TRATFFIC ACCIDENTS October '67 - Septcuber '68
Number of Accidents Average
; - Prop, Number Number Injury
Local Government . Fatal Injury Damage Total Killed Injured Per Acc.
Douglas Twp. 0 32 61 93 0 55 1.7
E. Norriton Twp. 0 105 229 334 0 154 " 1.5
Franconia Twp. 0 54 66 120 0 100 1.9
Hatfield Twp. 2 83 143 228 2 130 1.6
Horsham Twp. [ 196 304 507 9 345 . 1.8
Limerick Twp. 2 62 90 154 2 95 1.5
Lower Frederick Twp. 1 10 19 30 1 15 1.5
Lower Gwynedd Twp. 2 54 96 = 152 3 93 1.7
Lower Providence Twp. 1 - 86 1223 310 1 154 1.8
Lower Salford Twp. 2 38 38 78 3 85 2.2
Marlboro Twp. 1 13 20 34 1 21 1.6
~Montgomery Twp. 2 70 148 220 2 122 1.7
New Hanover Twp. 2 28 45 75 3 40 1.4
Perkiomen Twp. 0 17 31 48 0 28 1.6
Salford Twp. 1 17 18 36 1 23 1.4
Skippack Twp. 0 23 35 58 0 31 1.3
Towamencin Twp. 1 27 51 79 1 37 1.4
Upper Frederick Twp. 0 10 15 25 0 16 1.6
Upper Gwynedd Twp. 0 48 116 164 0 67 1.4
Upper Hanover Twp. 0 21 36 .57 0 33 2.7
Upper Merion Twp. 2 341 828 1171 2 523 1.5
Upper Pottsgrove Twp. 0 24 32 56 0 49 2.0
Upper Providence Twp. 1 32 62 94 1 59 1.8
Upper Salford Twp. 0 21 17 38 0 32 1.5
Whitemarsh Twp. 3 157 364 524 3 244 1.6
Whitpain Twp. 4 123 188 315 4 197 1.6
Worchester Twp. 1 48 86 135 1 65 1.4
Abington Twp. 4 377 879 1260 4 568 1.5
Cheltenham Twp. 3 390 791 1184 4 579 1.5
Lower Merion Twp. 7 724 1727 2458 7 1019 1.4
Lower Moreland Twp. 0 98 204~ 302 0 149 1.5
Lower Pottsgrove Twp. 0 35 51 86 0 46 1.3
Plymouth Twp. 2 203 387 592 3 369 1.8
Springfield Twp. 2 146 288 436 2 215 1.5
Upper Doublin Twp. 6 176 356 538 7 252 1.4
Upper Moreland Twp. 3 210 481 694 4 313 1.5
West Norriton Twp. 0 63 186 249 0 96 1.5
West Pottsgrove Twp. 1 13 44 58 1 16 1.2
Ambler Boro 0 20 77 97 0 27 1.4
Bridgeport Boro 0 42 119 161 0 57 1.4
Bryn Athyn Boro 0 7 20 27 0 8 ‘1.1
- Collegeville Boro 0 22 47 69 0 27 1.2
Conshohocken Boro 0 79 243 322 0 106 1.3
E. Greenville Boro 0 5 21 26 0 6 1.2
Greenlane Boro 0 8 14 22 0 13 1.6
Hatboro Boro 1 41 129 171 1 .68 1.7
. . e
/\9?7\’ ’Vb/
leove 24 |
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Montgaomery

County ‘ ' HELICOPTER AMBULANCE STUDY
(Continued) :
TRAFFIC ACCIDLNTS October '67 - September '68
_Number of Accidents . Average
o Prop. Number Number Injury
Local Government Fatal Injury Damage Total Killed Injured Per Acc.
Hatfield Boro 0 6 19 25 0 8 1.3
Jenkintown Boro 0 45 147 192 0 67 1.5
Lansdale Boro 2. 110 351 . 463 2 159 1.4
Narbreth Boro 0 .27 80 . 107 0 33. 1.2
Norristown, Boro 2 320 868 1190 © 2 446 1.4
North Wales Boro 0 12 47 59 0 14 1.2
Pennsburg Boro 1 9 38 48 1 10 1.1
Pottstown Boro 1 219 489 709 1 332 1.5
Red Hill Boro 0 3 6 9 0 4 1.3
Rock Ledge Boro 0 16 20 36 0 23 1.4
Royersford Boro 1 12 53 66 1 25 2.1
Schwenksville Boro 0 6 18 24 0 9 1.5
Souderton Boro 1 24 60 85 1 41 1.7
Telford Boro 0 10 20 30 0 11 1.1
Trappe Boro -0 22 26 48 0 32 1.5
West Conshohocken Boro _0 56 108 164 0 77 1.4
72 5296 11774 17142 82 8065 1.5

24- '(guuw‘b)
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PENNSYLVANIA AERONAUTICS COMMISSION ' tyf}QfF
Harrisburg~York State Airport :
New Cumberland, Pennsylvania

L
APPLICATION FOR APPROVAL OF HELIPQRT SITE <;&

(Must be typewritten)

4

/WE_Holy obirit<Hosnital of the Sisters of Christian Charity, CE 6 8050
(Name of Individual or Corporation) (Telephone No.)

!Street & Number; {Post Office§ .aTownshipg %County) EState) '

Hereby make application for approval of site for Personal Use
mergency _7.26/2,{&5 /41( (74 A '
Heliport ( ), Commercial Hellport (), Supplemental Heliport ( ) and .

aver that we are/Xxxnt the . QOvmers
{Owrnier or Lessee)

after described. Holy Spirit Hospital Helhport.N.2lstlSt. Camp Hill,Pa,
(Name of Heliport) (Address)

of the property herein-

DIRECTION AND DISTANCE OF HELIPQRT FROM NEAREST CITIES OR_TOWNS

wmmwﬂww
Jwo miles West of Harpisours.Paa

jkEHLﬂDJ&ﬁLlﬂLjﬁ;f&ﬂiﬂ&bﬂlg.ﬁﬁlk_ﬁﬁﬂﬁﬁ_Ai2QQRixﬁ_m_,~____.______,___

GEOGRAPHICAL POSITION OF HELIPCRT

Latitude Longitude ' Altitude
40°15430'* North - 96Y 551 00"  West 148,0

DESCRIPTION OF APPROACH LANES

Open approach from North, South and West. 115 foot high Chimney on
East approach whilch will bellghfed,

- What fencing provisions will be made? None*

DESCRIPTION OF OBSTRUCTIONS
JJ”LJ3KﬂLlﬂé&Li&DjﬂEﬁLJﬂu&iLjﬁJj~lﬁu314ibStEuQtiQnmllghinL____________

Name of nearest Airport and/or'Hellport

Harristnrg-York State Alrpor”
Direction SE

Airline Distance 4 miles
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APPLICATION FOR APPROVAL OF HELIPCRT SITE , ' Page 2

Can landing area be kept clear and ready for use at all times? Yes
I1f not, give reasons: '

COMMOMNWZALTH OF PENNSYLVANIA) S5 :
County of Dauphin ) T
Sister M. Ursula , being first duly sworn

according to law, deposes and says that the facts contained in this application
and accompaning drawings are true and correct and thatshe is the
_authorized agent of owner of the above named helipcrt.
(Owner, authorized agent of owner, officer of corporation)

e -

el

Subscribed and sworn to before me)

this day of 19 )
Signature of person administering)
- oath ~ ) % (Applicant sign in ink)
» '~ Address of person administering )
" oath _ )
My Commission expircs 19 ) Sister M, Ursula

Print name in ink EXACTLY as it
‘appears above in signature.

JINSPECTOR!S RECOMMENDATIONS

Recommend Approval

___Charles }|. Manton
(Inspectox)

7/24/62

(Date)
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APPLICuTIOW FOR APPROVAL OF HELTPORT SITE . Page 3

. -INSTRUCTIONS-
1. If applicant is lessee, attach one copy of lease affccting‘the heliport.

2. This application must be accompanied by a dimensional sletch drawn to a
scale of 200 feet per inch, signed sgnd dated by the applicant, drawm on

back of a Topographic Chart with landing area properly placed on face of
chart. .

3. Forward application with accompanying informatisn to the Penhsylvania-
Aeronautics Commigsion, Harrisburg-York State Airport, New Cumberland,
>  Pennsylvania 17070. '

-NOTE-

The rules and regulations promulgated by the Commission provide that 'mo
person, firm, copartnership, assoclation, corporation, county, city, incorporated
town, borough, township, or other political subdivision of the Ccrmnonwealth shall
hereinafter maintain or operate any heliport, landing field or intermediate
landing field within this Comcnwealth, unless a license therefor or approval
shall be issued by the Commission. Provided, that this section shall not have
application to heliports and landing fields established or controlled by the
Government of the United States.!

The Act of May 25, 1933, P.L. 1001, as amended, known as the Aeronautical
Code, provides that any person violating any provision of the Code, (unless such
violation is by the Code or othor law of this Commonwanlth declared to be a
misdemeanor), or violating any of the rules and regulations adopted by the
Commission pursuant to the Code, shall upon ceonvictén thereof in any summary
proceeding before any magistrate, alderman or justice of the peace, be sentenced
to pay a fine of not less than twelve dollars and fifty cents ($ 12,50) and not
more than two hundred dollars ($ 200.00) and, in default of the payment cf such
fine and costs, to undergo impriscnment in the county jall for a period not
excecding <hirty (30) daYS.

* SIGNATURE: The application shall be signed by the owner or lessee, if a
natural person and in the cases where the cwner is a cornoration, copartnership,
or associatioi, by an executive officer thercef or scme persor specifically
authorized by said corperation, teo sign the application, to whick shall be
attached written evidence of his authority,
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| APPLICATION'FOR APPROVAL OF HELIPORT SITE . . - .i . ..  Page 4

iq. ' i

: . ey
4 .
In complying with the Instructions given on: Page 3 outliqe approach areas to’
1anding pad showing all obstrhctlons. .

See. attached Plot Plan C - l

Will the” laﬂding pad be hard surLaccd?
No. Grass surface maintained.

Will fencing for the landing pad be provided’ If so, &hat,type fencing and what
what will be the overall height of feénce?

No

Where will operational headquarters'be established?
At Emergency Desk in the Hospltal

Niw e

How many persons will man the establishment?

5 per shift in the Emergency Department.

What will be the hours of operation?
24 Hours.

Will services be provided?
No

Will a repair station be established?
No -

If the site is intended for other than a permanent establishment, explain uses
for which site is intended.
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C g CA~ COPY
Form® CA-10 - - = = For Commission Use Only

Commonwealth of Pennsylvania )
* Department of NMilitary Affairs APPLICATION FOR LICENbb " | Application Nwmber| License Number
PENNSYLVANIA AFRONAUTICS FOR ' ‘

COMMISSION .- - | AJRPORT OR LANDING FIELD

" (TYPEWRITE ALL INFORMATION IN FULL)

—
—

We __ HOLY SPIRIT.HOSPITAL . YOLY SPIRIT HOSPITAL HELIPORT
’ (Name of Individual or Corporation) (Name of Alrport) (Phone Number)
N.21st & POPLAR CHURCH ROAD, CAMP HILL, E.PENNSBORC, CUMBERLAND, PENNA.
(Alrport Address) (Post Ofice) (Township) (County) (State)

Hereby make application for license to operate EMERGENCY-PERSONAL USE airport or landing field,

(Municipal, County, Commerclnl. Private, Intermediate)

‘ am
and aver that we are the ..QWNERS e of the property hereinafter described:
. (Owner or se) .

NOTE:—If applicant is lessee, attach one copy of lease affecting airport or landing field:

Direction and Distance of 4 Nearby Cities or Towns

CITY OR TOWN DIRECTION TO AIRPORT DISTANCE
1 _CAMP HILL o N L mile -
2 _ HARRISBURG i W 2 miles
3 ,
4 Sia
Geographical Position of Airport or Landing Field
LATITUDE (Dsgrees and Blinutes) LONGITUDE (Degre:s and Minutes) ALTITUDE ABOVE SEA LEVEL (Ft.)
40° 15 30" 76° 551 00" 448
Description and Size of Field to Be Actually Used
LENGTH WIDTH NUMBER ACRES SHAPE (Sauars, Triangular, Ets.)
Length of Landing Runs Now Available as One Unit
NUMBER FEET . ) ‘ DIRECTION LANDING STRIP3, IMPROVED LANDING STRIPS, HARD RUMWAYS
100 - From _ ‘ to in diameter
From to
From ‘ to
From to

Is entire area of field available for landing and taking off? ..Y.ES

Are approaches clear? .15 .foot high chimney on east approach which will be lighted

Description of Obstructions

TYPE HEIGHT LOCATION
chimney 115 feet east

Description of landing suiface: .GRBASR . mmmmmmmmemsmmimm——— .

Airline distance and direction to nearest commercial airport: Harrisburg-York State Airport

S/E 4 miles
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" Is any part of landing area crossed by a road or public or private right-of-way? .NQ

YE

assace Tvisersesasivinesasantas

Can landing area be kept clear and ready for use at all times?

If not, give reasons: ... N

Description of Facilities Now Available

HANGAR No.
FIRE FIGHTIMG EQUIPMENT In hospital
FIRST-AID EQUIPMENT In hospital
BULLETIN BOARD No
CIRCLE-TIE-DOVNS No
WIND [NDICATOR No
WEATHER INSTRUMENTS No.
GASOLINE AND OIL No
REPAIRS - No
COMMUNICATION No
TRANSPORTATION No.

Give complete deseription of all lighting equipment: ...No..Lighting

Is airport correctly marked for daylight operation, with boundary markers spaced 300" apart ? o .

Yes for daylight operation as heliport

Personiiel in Altendance

NUMBER POSITION TITLE

DUTIES

None This heliport for emergency use only.

Is airport or landing field covered by public liability insurance?

Incurance Record

POLICY HNUMEBER AMOUNT

COMPANY ISSUING POLICY

Nams

Addren

Remarks:
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 Affidavit

Commonwealth of Pennsylvania, }
: ss

County of Cumberland

Sister.VUrsula, S$.C.C. , being first duly sworn according tec law,

deposes and says that the facts contained in this application and accompanying drawings are true and correct,

and thatshe is the ... Administrator

b

(Owner, authorized agent of owner, officer of corporation)

" 6f the above named airport or landing field.

Subscribed and sworn to before me this ...

e o

.............. comn Ay oF 19

* {Applicant’s signature in ink)

s (Signature in ink of persan administering oath)

Sister Ursula
(PRINT name in ink BXACTLY as it appears above in

{Aldress in ink of purson administering oath) signature
My commission expires 19 :
J
Instructions

This application must be accompanied by a dimensional sketch, on the back of a topographic chart with
landing strip properly placed on the face of the chart, drawn. to a scale of 200 feet per inch, signed and dated
by the applicant and showing the layout of the airport, including landing area, landing strips, runways, air-
port marking, drives, tracks, location of buildings, and other structures, location of all night lighting equip-
ment, and location and height of obstructions surrounding field, and direction of prevailing wind.

Applicayion with accompanying information must be executed in duplicate and transmitted to the Depart-
ment of Military Affairs, Pennsylvania Aeronautics Commission, Harrisburg, Pennsylvania.

Note

The rules and regulations promulgated by the Commission provide that “No person, firm, copartnership,
association, corporation, county, city, incorporated town, borough, township or other political subdivision of
the Commonwealth shall hereafter maintain or operate any airport, landing field or intermediate landing
field within this Commonwealth, unless a license therefor or approval shall be issued by the Commission.
Provided, that this section shall not have application to airports and landing fields established or controlled
by the government of the United States.” :

The Act of May 25, 1933, P. L. 1001, as amended, known as the Aeronautical Code, provides that any

person violating any provision of the code, (unless such violation is by the code or other law of this Com-
monwealth declared to be a misdemeanor), or violating any of the rules and regulations adopted by the
Commission pursuant to the code, shall, upon conviction thereof in any summary proceeding before any mag-
istrate, alderman or justicé of the peace, be sentenced to pay a fine of not less than fifty dollars ($50:00)
and not more than two hundred dollars ($200.00), and, in default of the payment of such fine and costs,
to undergo imprisonment in the county jail for a period not exceeding thirty (30) days.
*SIGNATURE :—The application shall be signed by the owner or lessee, if a natural person, and in the cases
where the owner is a corporation, copartnership, or association, by an executive officer thereof or some person
specifieally authorized by said corporation, to sign the application, to which shall be attached written evi-
dence of his authority. 2 .
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Inspector’s Report

(FOR COMMISSION USE ONLYJ

Date ..2z6 19.64

(RS DR

»

Does inspection verify information shown on preceding psges? If not, explain discrepancies: .AS..8kated..

Usable Field Measurements

LENGTH (FT.)

DIRECTION

LANDING STRIPS, IMPROVED LANDING STRIPS, HARD RUNV/AYS

"From

to

From

o

From

to

From

to

Describe obstructions: ..Smoke.stack.on hremises - lighted.

'

In your opinion, is this airport safe for the operations that will be conducted here? Ies

Inspection made: ..2=8=64
Letter of authority granted: ..N@
Inspector’s recommendations: ..Lesue.ligense.

C. Fred Osman
(Inspector)
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DEPARTMENT OF MILITARY AFFAIRS
PENNSYLVANIA AERONAUTICS COMMISSION
HARRISBURG. PENNSYLVANIA

THIS IS TO CERTIFY THAT ON APPLICATION of_ HOLY SPIRIT HOSPITAL

HOLY SPIRIT HOSPITAL HELIPORT

LOCATED AT.

H. 21ST & POPLAR CHURCH ROAD, CAMP HILL, CUMBERLAND COUNTY, PENNA.

HAS BEEN FOUND ADEQUATE AND PROPERLY QUALIFIED AND SAFE FOR PRIVATE OPERATIONS

AND IS HEREBY LICENSED TO OPERATE AS

PERSONAL USE HELIPORT

b3

THIS LICENSE I8 1SSUED SUBJECT TO COMPLIANCE WITH THE RULES AND REGULA-
TIONS OF THE COMMISSION, THE PROVISIONS OF WHICH ARE MADE A PART HEREOF
A8 THOUGH WRITTEN HEREIN, AND WILL REMAIN IN FULL FORCE AND EFFECT FROM
THIS DATE AND WILL BE RENEWED ANNUALLY UNLESS REVOKED FOR CAUSE.

INSPECTOR'S RENEWAL DATE

5-6-64

BY.

PENNSYLVANIA AERONAUTICS COMMISSION

-

Joe

W. MACFARLANE

AIRPORT LICENSE No.P=202

EXECUTIVE DIRECTOR

NON-TRANSFERABLE

THIS LICENSE MUST BE CONSPICUOUSLY DISPLAYED AT THE ABOVE LOCATION

FORM . CA-1



“ ' HELICOPTER.COST DATA
Annual Fixed Cost Allocations

In develoning total costs of aircraft opcraticn, 1t is custonu
{ ¥ 3

calculaie seperately those costs »hxcu are fncurred on a term ba

which accrus hour by hour through the direct operation of the equipment. The

forner are nercin termed the Aanual Fixed Costs and the later are referred to

s the Varizble Costs of Operetion. ‘

- dae aircraft-related fixed costs are as follows:

This is the annual pro-rated cost of the initial investment

BROTRN®

.
Depraciation -

in the aircraft and its special equipment. It is calculated over seven years

r

with a 15% residual value in the case of naw helicopters, and over {our vears

with a 15% residual value in the case of used helicopters.

i dntarest on Investrent - This is the annual inter
1]

investment for aircraft, special equipment

ths rete of 6% per annunm.

Hull Insurance - This is tne premium cost for hull dama

Preniums are calculated on & specified percentage of the valuc of <

including installed equipment. The oremium rates vary scmewhat botween aivorals
depending whether they are new or used, high value or low, and in some casas 5y

the past experience of spacific models. Rates for the heliconters included in
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. Aircreft Liability Insurance -~ This Is insurance against claims {or injury

i - :
or damag% to persons or property resulting from the operation of the aircraft
il .,
Exceptad would be claims of injury to crow members, but injuries to passengers

> ”l * [ . b 1] :
would be included, Premlums for liability insurance are normally quoted on a

lump sum ‘basis, not on a percentage basis. The costs employed herein are
| i '
estimates based on recent quotes for $2,000,000, single limit coverage for

representative commercial operations,

0

Hargar Rentel - This Is a rental fee established to compensate for the
cost of providing alert base hangar facilities. It is calculated on the basis
'of'§75.00'pér month for the small helicopters and $150.00 per month for the

. larger models.’

General Overhead - This is an amount estimated for items not directly

)

assignable to other categories and includes such things as cost of heat, light,

~

telephone, secretarial help, office supplies, subscriptions, licenses, fecs,

ctec. The amount of $500, per month is used in the cost tabulations, which is
C .
3

somevhat Vess than the amount normally estimated for a commercial operation of

!

brozder scope. :

- .

"The personnel-related fixed costs are as follows:

- Annual Salaries - This represents salaries paid to pilots and mechanics’
requirced for the proposed operations, The salaries assigncd to each employce

category are the current rates for well-experienced personnel meeting professional
standards of commercial helicopter operations.

.The annual salaries assigned the varfous job categories are as follows:

Pilots - Full-Time - ~+$10,000.
Pilots - Part-Time : $ A,SQO.: ' v’ '
AER Mecnanics - Fu}1~(§me $ 3,500.
AEP Mechanics -~ Part-Time $ 2,600 :f J

dech's Haelpers - Full-Time'

vy .

Hachts Meloers - P

(9]
O
~r
H
-
5.
Q
<
o
o
o
o
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COST TABULATION

BELL 47-J2 JET RANGER FH~1100 SIKORSKY
S-55
Fixed Costs Per Year
A. Aircraft Costs
. Depreciation 6,563. 13,965. 13,478. 11,433.
Interest 3,000. 7,260. 7,020. 3,828.
Hull Insurance 4,950. 13,800. 12,210. 5,918.
Liability Insurance 1,000. 1,000. 1,000. 2,200.
Hangar Rental 900. 900. 900. 1,800.
General Overhead 7,200. 7,200. 7,200. 7,200.
Sub-Total ' 23,613. 44,125, 41,808. 32,379.
B. Personnel Costs
Pilots-Full Time 30,000. 30,000. 30,000. 30,000.
Part Time 4,500. 4,500. 4,500. 4,500.
Mechs.-Full Time 8,500. 8,500. 85500. 17,000.
Part Time 2,600. 2,600. 2,600. 2,600.
o Helpers-Full Time 6,000. 6,000. 6,000. 12,000.
Part Time 2,000.
Payroll Costs : 5,160. 5,160. 5,160. 6,810.
Sub-Total 56,760. 56,760. 56,760. 74,910.
TOTAL FIXED COSTS 80,373. 100,885. 98,568. 107,289.
Variable Costs Per
Flight Hour
Fuel 8. 8.75 7.75 22.
0il & Lubricants .50 .50 .50 2.
Reserve for Parts & O/H
Engine 6. 11. 10. 20.
Ajirframe 12. 15. 13. 20.
Accessories 1. 1.25 1.25 2.
Miscellaneous .50 .50 .50 1.

TOTAL VARIABLE COSTS 28. 37. 33. 67.
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Total Yearly Costs

Variable Costs for
1440 Flight Hours

TOTAL

COST TABULATION (Continued)

BELL 47-J2 JET RANGER FH-1100 SIKORSKY
5-55

80,373. 100,885. 98,568. 107,289.

40,320. 53,280. 47,520. 96 ,480.

120,693. 154,165, 146,088. 203,769.
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Ttem

Basic Aircraft - Equipped
Special Accessories

Value for Depreciation
Initial Spare Parts for

Airframe & Engine

Total Capitalization

1 - Used

2 — New

CAPITAL EQUIPMENT COSTS

BELL2 FATRCHILD2 SIKORSKY1L
BELL 47-J21 JET RANGER FH-1100 S-55
40,000. 110,000. 106,000. 50,000.
5,000. 5,000. 5,000. 3,800.
45,000. 115,000. 111,000. 53,800.
5,000. 6,000. 6,000. 10,000.
50,000. 121,000. 117,000. 63,800.




COST EFFECTIVENESS

for the

——

EMERGENCY MEDICAL SERVICE SYSTEM

In order to conduct a comprehensive evaluation of the relative effectiveness of
helicopter ambulance service, it is necessary to define the level of the reguirements
which are imposed'by the medical service activity. Such an evaluation minimizes the
aforementioned possibility of a mis-use of resources through over~refining one of the
elements at the expense of another.

The obJjective of the emergency service is to reduce the consequences of injuries
suffered in a highway accident. The measure of the overall quality of the service
provided can be identified as the "level of service." The criteria by which "levql 
of service" can be measured are both humanistic and economic. Suggested measures are:

l. Humanistic criteria

( (a) Length of time of human suffering
‘ (b) ILength of time of temporary impairment
(c) The degree of permanent impairment
(d) The number of fatalities
2. Economic Criteria
(a) Medical and hospital expenses
(b) Loss of income due to temporary impairment
(e¢) Loss of income due to permanent impairment
(d) Loss of income due to loss of life
Insofar as emergency medical services are concerned, an increase in the level of

service will decrease the losses. Mathematically, these relations can be represented

by: (1) EL = EH + EDL

where:
L = Losses (in humanistic and economic terms)
H = Humanistic Losses
DL = Dollar Losses

. The suggested summations are possible only for dollar losses end for specific

o

Tl-

98




tyres of humaqistic values.. For example, the dollar lossés from medical expenses
can be added to the economic losses of income. However, losses related to human
suffering caﬁnot'be meaningfully added'to nurber of fatalities, of to number and
‘ extent’of permanent impairments. Therefore, individual summations will be much
more useful to decision-makers, until such time as a weighted index of humanistic
values gains acceptance. |

(2) L=1r(8) =7 (R)

where:
S = Level of Service
R = Resources expended

Thus, the losses incurred from insdequate emergency medical. services are a func-
tion of the quality of the service and, in turn, a function of the resources expended;

i.e., the better the seivice, the more the service costs, snd the lower the losses.

(3) s=r (g
T
where:
T = Time response
Q = Quality of medical service

The losses to an Znjured person is contfolled by the speed with which competent
medical service is providéd. The higher the quality of the medical personnel end the
greater the quality of the'equipment, the better the chance of‘recovery end of less
suffering. Equally critical is the response time, whicﬁ must te reduced to a miniﬁum
to prcduce the greatésf increase in level of service.

‘In qhaiitative terms, the’relation betwéen:lossés, level of ServiQe; and resources

needed to be developed. Aé the level of service is increased, resources increase
and losses decrease. A poini‘is reached where a reduction in losses requires a rela-
tively large increase in resources. - Since suffering and fatalities are involved in -
the losses, it is not ﬁbésible to identify a iimiting point from such data. Howevef,
it is possible to compare the return in human values from increesging resources to '
highway cmergency medical services, és compared to returns frem improving other
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It should also be noted that the resource considerations include medical doc-
tors and specialists. Indiscriminate use of such limited manpower Qould have an
influence on other medical services. |

(&) @

(5) T

One approach to decreasing the losses would be an across-the-board improvement

f (Manpower, equipment, facilities, communication, and administration)

£ (Transport equipment, communication, and administration)

of the elements that compose the quality of medical service and the elements that
decrease the time responses. However, sharp increases in resources can accompany
the elements for which there is the greatest reduction in losses for the smallest
increases in resources.

The limited resource problem is perhaps most critiéal within the medical resource
area itself. For example; it would hardly be good use of resources to send top medi-
cal specialists to all highway accldents as a means of reducing the time for the one
in a thousand accidents which requires such a specialist.

The reduction in response time appears to offer the greatest potential for reduc-
ing losses. In addition, there is a relatiun between the extent of the injury and the
fime response required. Accordingly:

T=tr+te+tz3+th .. ....+1tn
where:

t1 to th = time responses for various components of the
emergency service.

By considering each accident and each injury, or a reliable random sample{ probab-
ility considerations can be introduced in such & way as to produce the greatest reduc~
tion In various types of losses for various levels of resources.

The preceding generalization covers the entire emergency medical service system.
Therefore, it is possible to make a ccmparison of helicopter ambulance service with
any other pofential improverent. It should also be noted that the terms for measur-
ing loses ore general and in units comparable to other highway safety and public

-3~

100




health activities. As a result, helicopter service could be compared with other
programs addressed to improving these values.

The representation is not complete in that the impact upon highway transportation
is not provided. This larger problem invplves costs, benefits, and losses of a much
wider range, snd is primarily relevant to the basic question of resource allocation
to highway transport. The bearing of this larger problem upon the helicopter ewmbu-
lance service will be felt in due cpurse,:but in a manner which limits the service, rsthe-

than in evaluating it.

THE EVALUATION PRCCEDURE

The procedure for evaiuating the relative effectiveness of helicopter smbulance
services involves the follcwing analyses:

l. Definition of the area to be studied

2. Existing‘losses |

3. Existing resources

k. Existing level of service

5 Changes‘produced by helicopter ambulance service

6. Alternate techniques for improving level of service

Definition of the Area Studied

The erea or region to which the evaluation is to apply must first be set. These
boundaries become quite important as attempts to measure change are made. For example,
efforts of any one State or one urban area are not likely to have a measurable effect
upon the naticnai picture. Consequently, & localized iwprovement in a city may have
no measurable effect on the records of the state or even the urban area'itself.

Ixisting losses

Losses that have developed in the past from highway accidents should be generated
to the ektent that the data exist. Past history can be used to predict the values‘for
the time period of the ctudy.

(To the extent these date are not available, two possibilities exist: (1) random
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sample ‘and extrapolation of nuiber of sccidents or (2) use of one or two that are
available. )

Exlsting resources

The extent of the dollars expendeé end medical manpower used should be developed
for several years to determine whether a significant change has been taking place.

The costs would include all direct expenditures properly associated with emergency
medical gervices. For thoese services whiéh oveflap (i.e., general ambulance service)
and estimate of the level for highway safety is needed.

For medical manpower, at least two categories are needed. One is the medics
level, and the other is the medical doctors. If possible, use of specialists time
would also be desirable.

Existing level of service

The existing level of service must be established. According to earlier analyses:

(3) s=1(Q
i

For practical purpcoses, the level of service needs to be divided into components
which reflect different influences on service.
Thé key requirerients arc influenced by the time responses of the following steps
in the emergency medical services function:
Phasge 1
1. Detection
2. Reporting
3. Dispatching
L. Transit to scene
Phase 2
Se Extrication from the wreckege
6. Medical service at scone

e Transfer Lo medicel cenber and treatmant enroute
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8. Admission to medical facility
9. Treatment at medical fagility
Phage b
10. Rehabilitation

Steps 1 through 4 ére basic system reaction times which control and influence
all subseguznt response timesg. One of the most.critical measures of the level of
service is the time requirements to complete Phase 1. The time for completion of
Phase 2 is a second major measure of service. Phase 3 completes the emcrgency and
Phase 4 coupletes the loss cycle.

»If economic and medical resources were not limited, the highest quality of medi-
cal service would be applied throughout the service. Since there is real limit to
both types of resourceé, rmajor subdivisions also exist for the time response of var-
ious levels of medical attention. Thus, what level of medical competence first
arrives at the scene?

From a medical service view, the following are the time-critical activities:

1. Diagnosis

2. Treatment at scene

3. Treatment enroute

L. Emergency treatment at medical center

The relative imnportance of time savings to each of these activities and the
values derived from providing the neccessary medical services is a medical judgment.

To define existing level of service, tﬁen, theuquality of the madical services
must be rated by medical authorities for each of tha four medical activities.

Aﬁ estimate will also be needed of the time responses for each of the first
three phases of the emergency serxvice, es well as for the four medical actlvities. .

The ultimmte desc:&ption ol the level of service will not result in a single

v
-

valuz, but in the preceding serles cf volue systems. If a wolghting system 1s
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possible, & single index value of level of service could result. Otherwise, levels

of service for différent parts of the service would be the basis for further anslysis.

Changes produced by helicopter ambulance service

The value of the helicopter‘as'an‘ambulance lies in the reduction of the time
responses. However, due to the more centralized nature of helicopter service, the
upgrading of the quality of the medical qervice woculd be more possible; i.e., one
doctor per heiicopter is more feasible than one‘doctor per ground enbulance.

The total contribution of the helicopter is greatly influenced by the conmuni-
cation and management systems employed in the emergency services. Unless centralized
management end radio communication for dispatches to scene to hospital is used in
conjunction with the helicopter, it is 1likely to be under-used. It is also probable
that the reduction in time responses of the helicoptef -- uged in the szme way aé a
ground ambulance -- will not produce major improvements except where ground azbulances
mist cover large areas (twenty to fifty square miles per ambulance). The reduction
in losces could be estimated by a direct medical appraisal of each victim's recovery
cycle.

If a reglon is sufficiently large, the increase in resources and the decrease in
losses produced by helicopter use may dbe 1ns&gnificant. In such cases, & nicro-analysis
can be.conduéted.; For example, the probable reduction in losses produced by the use of
8 helicopterlfather than a ground ambulance could be estimated. The costs, as compared

to additional ground armbulances, could then be estimated.

Alternate tecﬁniques Tor impro%ing.level of sefvice

Cost efféétiveness techniques are most ﬁelpful Qhen specific goals are set. Goals
for emergency medical services are difficult to establish because of the interactions
and the dependency of the injured victims survival on the nature of the injury and the
victin's physical condition. The scarcity of data also makes it difficult to set
goals relaped to reduciﬁg losses. For éxample, a reduction in fatelities or in the
nurber of permﬁnent irmairments, (even in terms §f the number per highwey accident),
is difficult to trace to emergency medical services.
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An alternate type.of goal is one that would reduce response times to some level.
For example, the diagnostic time response, or transit to scene. Again, in a large
area, with good ground ambulance service, a decrease in the averagé time response ray
not be feasible except through a change.other than ambulance.

One type of time response goal, however, would be to eliminste or minimize the
number of excessively long time delays. Such delays occur for a variety of reasons, but
frequently because of long distances or dué to congested roads and strects.

If a goal such as time reduction is set, however, the whole emsrgency service
activity must be exsmined for the most effective way to reduce losnes through a reduc-
tion in time response. Detection, reporting, ccmmunication, transportation, managemént,
and hospital emergency facilities areall alternate ways that should be considered.

For eiample, it is highly probable that the greatest reduction in time response from
the time of the accident to the first arrival of medical. aid on the scene would be
produced by a more effective detection systcm. It is not implied that the cost of
such a system is comparable to other techniques for reducing ?ime responses.

In the absence of specified goals, alternate techniques can be studied for
echieving a reduction in losses (or time responses) with the same resources needed
for helicopter arbulances.

The final result would be & comparison of reduction in losses (or reduction in

time responses) for the same level of increase in resources.
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