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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 a!:> 

having official United States Department of Transportation approval, either expressed 

or implied. 
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FINAL REPORT PREPARATION 

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 maintaiHed "incident" logs involving 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 hel icopter 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 medica I services. 

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

The final report was reviewed by each agency connected with the study prior to its 
publication. 
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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 conventi'onal 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 hospital!;, 
weather restrictions, communications, helicopter characteristics, possible area cQverage, 
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, Mont
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 
eval uation. 

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 YH F. 

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 hospi tals to out I ine 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 woufd 
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 
Jccident 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. 
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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, 
revea led 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 genera I re I uctance to ca II the he I icopter pre va i led un less the "specta cu lar" 
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 
utilized 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 

disabled vehicles 
accident response 

air I ifts completed 

Pol ice Service 

criminal 
civil search (missing persons, etc.) 
mi scellaneous 

Other 

Flights 

83 
144 
49 

55 
24 
30 

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. 

The 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 
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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 
fur 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 limitati ons. 

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 model was equipped with twin basket type litters 
arnamJed fore and aft in the cabin. The trooper-medic was in a better position to servicE~ 
the ~ictim's needs during flight. In addition double doors permitted easy loading and 
unloading the litters. 

I-'/ospital landing Facilities 

Only one of the hospitals had faciliti,l.~s previously planned for helicopter opera
tions. Conditions at the other hospitals vari1ed extensively. At one location the landing 
p10int was on a pClrking 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 
h'elicopter used a section of the parking lot 375' from the emergency room entrance. 
The Good Fellowship Ambul,once Club assisted in unloading the injured persons, trans
porting them to the hospital using either a wheeled litter or an ambulance dependling 
upon the severity of the injury or the weather conditions. 

It is believed that landing points should be within 100' of emergency room en
trances to avoid timfl losses and excessive handling of the victim. Minimum standClrds 
established by the Pennsylvania Aeronau'lics Commission require 8' horizontal clearcmce 
for each l' vertical height, with a properly marked landing area, 200' x 200'. 

Communications 

The helicopler crew had direct ladio 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 a PA 
system for direct ~~round contact at any point. Whi Ie the system could have been im-
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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, whi Ie 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 rhe helicopter usage, Chester 
County radio net was monitored which enabled the hel icopter 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. It 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, Iy into the operational pattern of a state 
police installation without any major changes ir. 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 ground 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 hel d liable for acts of negl i gence 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 I iable in tort. 

6 



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 whi Ie 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 hel icopter 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 betweeln 
con venti onal ambulances and the helicopter under norma I day-to-day operating condi
tions because conditions were seldom identical. Three methods which were used to 
estimate the trip time difference~ revealed that the time saving by helicopter varied 
widely. The helicopter was able fo reduce trip time required by conventional ambulances 
by as little as 30% on short trips during periods of light traffic but by 85% 0111 lonlger 
trips during periods of heavy traffic. In most inst('1!1~e$ the reduction in travel time 
was 50% 

Accid~nt History 

Acci dent data for the 4-county area was extracted from the state-wide record fi Ie 
for the 12 month period October 1, 1967 to September 3D, 1968 which approximates the 
study year. Accidents occurring during this period were as follows: 

Fatal 
Injury 
Property Damage 

Total 

7 

Accidents 

306 
14,450 
30,505 

45,261 

Eersons 

339 
22,551 

22,890 



One-third of the 45,261 accidents were injury-producing. It was estimated that 
one-quarter of these required ambulance servic'es. 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 ind icating 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. It 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 in jury 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 airlifts of 
injured persons, 2 lives werE; IIprobably" saved as a result of rapid transfer to t~e 
hospital. The question of whether or not society can afford such servi ce 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 in jury and $360 for property damage. Death costs are based I)pon 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 mi II ion. 

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 analysi s (1) cost-effectiveness for a 
hel icopter 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 
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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 
individua Is or insurance companies would be wi lIing 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 
practica I day-to-day service? The 900 square mi Ie 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 c~operation 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. 
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CONCLUSIONS 

1. Helicopter ambulance transportation can reduce travel time below that required by 
a conventional ambulance during normal day-to-day condition;;. 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 estimal'e 
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 by heli
copter transport. 

4. Nearly all accident victims readi ly 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 fami liar with the terra in. Because of these limitati ons, 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 a 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 identi fiable 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. It 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. 

It 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 hel icopter 
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 conve:ntional ambulance and its personnel. Th,ere 
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 conclusiorns appl), to it as a police vehicle: 

1. Initial 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 necessityfor proper utilization of the air
craft and personnel. Permanent installation of a police radio transceiver 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 workimg inter
relationsh ip between aircraft members and regular field personnel. 

5. Personnel, who are selected to participate in the program, must be acce:pted on a 
voluD.'tary and expressed interest basis. 

6. Regular police field personnel accept the craft as cmother tool or supplemental 
aid in the performance of their sworn duties. Reliance and mutual cooperation accent
uates a complirrentary 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 uti lization 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 anal},sis. 

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

11. The a ircraft must be identified as (1 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 accolT!plishing this purpose. Craft identification, coupled 
with the selection of an area which has light helicopter l"raffic, makes the patrol vehicle 
more obv ious. 
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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 phases 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 involved 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 Highwa.ys, 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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The feasibility 0'( using helicopters as "air ambulances" has been proved in 
Korea and Vietnam. Whether the need is on a battlefield or on a highway, the civil ion 
and military objectives are similar. In both cases the helicopter must prCJvide a fast, 
effective means of transporting medical a id to the victims; it must a Iso transport the 
victim to a center for major medical attention. However, the economics of a civilian 
system vs. a militar)' system can be quite different because of mission or purpc/se. 

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 me: 

(1) What is the time reduction possible in getting proper medicctl aid 
to the accident victim either at th€: accident scene or hospital as com .. 
parf~d to normal ambulance transportati on? 
(2) Is this time reduction significant in preventing death or permanent 
diS'iability to a severely injured person? 
(3) How many deaths or permanent in juries 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 hr~licopter 
f;ransport? 
(6) What is the cost of maintaining helicopter ambulance sf~rvic€,~ 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 balanc,a 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
ti ons or other factors preven t th e he I i copter from perform i ng its functi Ort 

as an ambulance? 
(11) Are speciliazed types of medical equipment necessary or desirablle 
to optimi ze the helicopter mode of transport? 
(12) What communications are necessary between helicopter, local or 
state police, ambulance cillbs, hospitals, and others? 
(13) Should the helicopter patrol certain areas, or at cer,/,ain times, or 
remain at the base awaiting calls? 
(14) Can helicopter be assigned other functions, such as, police pc/trol 
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 /Ix" 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 seriolJsness of the Inlury, 
the normal physical well-being of the victim prior to injury and his environment during 
the period between injury and hospitol 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: 

1. accident occurrence 
2. detection of accident 
3. notification of authorities 
4. dispatching of ambulance 
5. ambulance arriva I at scene 
6. diagnosis of injury 
7. treatment at scene 
8. departure for hospital 
9. treatment enroute to hospital 

10. arriva I at hospita I 
11. arrival in emergency room 
12. diagnosis of injuries 
13. treatment 

Other variables include qual ity of emergency service by ambulancl~ and emergency 
room personnel, availability of physicians, jurisdictional boundaries, local 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 for beyond the original scope of this 
project wi thou!' 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 belioved that answers could be found to most of the questions previously 
stated by practical testing. The method of afJproach, therefore, was to place a heli
copter ambulance in service and develop in general terms, only those studies required 
to find answer's to those questions without the sophistication of rigorous systems analy
sis. These tasks include: 

(1) Measurement of helicopter capabilities in a civi I 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 analysi s 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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FIGURIE 1 

SOUTHEASTERN PENNSYLVAN!A 
HELICOPTER AMBULANCE STUDY AREA 

AREA ______________________ 900 SQ. MI. 

AVG. POP. DENSITY ____ 1100 PERSONS/SQ. MI. 
__________________ HELICOPTER BASE ,896 / a ~ 
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STUDY APPROACH 

It w(]s hypothesized 'rhot 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 norma I ground clmbulance 
operations, and (2) in remo1te rural areas where distance rather than traffic: volumes 
prevented the ambulance from first reaching the victim and then the hospital quickly. 

Geographical locl::Jtion 

Since this study was to be conducted in an urban environment, the southeastern 
corner of Penns)(lvania (e',(c'luding City of Philadelphia) was selected as the study area. 
This consists of 900 square mi les encompassing the suburban Phi ladelphia regi on in 
Delaware, Chester, Montgomery and Lower Bucks Counties. This area which has a 
population of jUlst over one million persons has an average density of 1,100 persons per 
square mi Ie. It includes 34,000 mi les of highways and is presently serviced by 29 
general hospitcils and 93 (:Jmbulance companies, the majority of which are composed of 
volunteer attendants. 

It was not known oj' the beginning of the study the magnitude of the emergency 
medical problom for thf~ orea. During 1966, 39,300 accidents occurred within the area 
of which approximatel)! 1/3 resulted in personal injuries. It was found later bysamp
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 'ISO miles of high-volume routes (both limited 
access and surface cnrtf2Jries) in th is area showed accidents occurred at notes varying 
between 232 and 1)83 accidents per 100 million vehicle miles. Expressed in terms of 
density, the rate varied between 20 and 89 accidents per highway mile. It was evid~nt 
from this sampling that the accident frequency in this area was sufficient to test the 
helicopter ambulancoa, although the efficiency and quality of ambulance service. was 
not known. 
~ Figure 1 illusllra~es the location, highway network and the limits of thla study area. 

ParticipaHng Agencies 

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

Pfmnsylvania Department of Highways 
P'annsylvania 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 Bureau, 
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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 medica I 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 eva luate 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 provid ing 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 to 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 rredical 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 prograrr. 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: 

Coatesvi lie Hospital 
Lankenau Hospital 
Lower Bucks County Hospita I 
Nazareth Hospi ta I 
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 TO 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 

~ Figure 2 shows the locations of these hospitals. 
Local police and ambulance companies within the study area were invited to attend 

a ser ies of bri efi ng sessi ons wh ich descri bed the ob j ectives 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 simi lar situation existed amon g 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 radi:> 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 Eq ui p m ent 

A contract to provide helicopter service was entered into with a Philadelphia 
firm of Copfer's, Inc. to furnish a helicopter properly equipped for ambulance 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 cra ft, piston engine with a cruising speed of 91 mph, top speed of 
105 mph. It has a payload capacity of 659 pounds and a range of 200 miles. Special 
doors were required to accommodate the litter. Two litters could be used, however, 
there would not be sUffici ent 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 sup~.lies 
and equipment: 

a. Complete first aid kit with splints 
b. Oxygen tank with mask 
c. Stretcher 
d. CI ean linen and blankets 

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 establ ished: 

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

(b) The fl ight crew consisted of the pi lot and a state trooper who served in a 
dua I function - policeman and medica I 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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BElL MODEl J·2A q-PLACE HEliCOPTER MODIFIED TO CARRY ONE LITTER 
PATIENT AND ONE MEDICAL ATTENDANT IN ADDITION TO THE PILOT. 

INTERIOR ARRANGEMENT SHOWING LITTER AND DROP SEAT FOR ATTENDANT 
BEHIND THE PILOT. 
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FIGURE 5 

TROOPERS CARRYING "ACCIDENT VICTIM" ON LITTER. 

"VICTIM" BEING PLACED IN J-2A. 
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FIGURE 7 

"VICTIM" AND TROOPER-MEDICAL ATTENDANT IN HEliCOPTER. 

FIGURE 8 

DOOR SECURED - READY FOR LIFT-OFF. 
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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 mobile police units. 

(e) During off-duty hours, the aircraft was stationed at Copter's, Inc. maintenance 
base at Phi ladel phia Internationa I 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 follow!in g operati onal procedures were establ i shed for the service whi Ie 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 medica I 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. 
c. During the flight, the crew maintained communication with Troop K, which 

in tum 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 cClmmunicate with the 

system using a portable radio unit. 
9. A detailed log of operations was maintained, including calls received, time 

of ca II, location, departure from base, arrival at scene, arriva I at hospital, description 
of accident including degree of injury, traffic conditions, weather conditions, name of 
officer who requested service, etc. 

Copter's, In c. rna intained a staff of three (3) pi lots 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 Pi lots were given advanced red cross training (troopers had previously 

received this) 
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FIGURE 9 
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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 Hn.rmless" clause with respect to Commonwealth em
ployees. Also provided was ma I-practice insurance for all employees. 

A second 47 J-2 helicopter was required to be avai lable 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, itwas apparent the only common means of communi
cations available was the state police net. 
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STUDY P'HASES J~ND II 

Phase! (Troop K HecJdqIJarteni" Belmont AVfl., Philade'lphia) 

The: first weeks were spent i.~·'rincipally il[1 famil iari;dng the pi lot::; and troopers 
with operational procedures, recogn'ilion of land marks, physica'! obstructions and hos
pital Itmding sites. Patrols were H~)wn during 'PeGk trClffic periods, 7:30 to 9:00 in the 
morning I)nd 4:30 to 6:00 in 'th~ Qfl'eltrioon. Flight sch,edules were, not rigid, however, and 
some I)H-peak hour pCltr'ois 'l\ui'e alslO flown. The major se:rvice provided while on patrol 
consi!i;tf:d of dispatching assistancl3 to disabled IfElhides which were spotted, reporting 
minor acc'idents, and responding tel varied emergendes,. In one instance, a rare type of 
blood was rushed to an outlying ho,spital. In anothe~, the helicopter served as an obser
vaticm post, clearing a path and dil'ecting Highwa,y Department salt trucks through hund .. 
dreds 'of stalled vehicles on 1-76 dlJlring a sudden icing condition. 

The operation at Troop K Hwadquarters was somewhat hClmpered by weather condi
tions. Severe cold weather had ;:J direct bea,ring on the performance of the helicopter. 
Therl~ were no protf~ctive faciliti,Hs at Belmont ~:or the helicopter and during the months 
of D'ecember and January, it was not possibl'e tl:) keep the helicopter at the state police 
stati.on. During these times, the~ ship was em I::all by phone to Copter, Inc., operations 
al Philadelphia International Airport. This, of ICOI(Hs,e, did shed some light on operating 
rI~s!rictions due to weather. In (:Ipproximate~y 'Iwo and a half months, the helicopter was 
s,cheduled to fly 204 normal patred missions. On 19 'occassions (9.4%) weather prevented 
f:heJ ship from responding to the schedul~, 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 importanc.e of c:onsidering weather as a significant 
fe/cter in planning helicopter opEI:rations for emergency medicI]1 services. 

In view of the number r)f accidents that occurred daily, very few requests for 
helicopter service were receivisd at the Troop K Base. Fourteen requests resulted in 
three actual air lifts, one of which was CI heart attack victim. In each instance the 
landing, adminis'lration 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 tota I elo/ipsed 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 minutes. Normal trip time by ambulance at this hour to hospital 
from accident scene would hmre been 25 minutes. 

Although 58% of the fl iHlhts recordEld a useful service of some tr'pe being performEld, 
the lack of requests for ambulance service caused concern. Investigations Indicated 
that competifi,on between ambulance clubs located thro!!l"hout the area was high, that 
Vlorking arran(Jements betweem local police, ambulance clubs and hospitals had been in 
existence for many years and that a gEmeral reluctance to call the helicoptElr prevailed 
unless the "spectacular" accident occurred. In the majority of instances, the local 
police simply elected not tl:> request Ilhe helicopter for the "normal" injury IJccidents 
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. 
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Ph ase II (Exton Sub-Station) 

A special consultant was employed to review the study procf~dures Gnd based 
upon his recommendations, the advisory commi ttee 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 rural environment. 

The Exton operation functioned in a simi lor 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 IJroup of 
volunteers to fly as trooper-medical attendants. They were given specia I 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 moni toring 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 HEll COPT ER OPERATIONS 

PERIOD ENDING 

12/31 3/31 6/30 9/30 11 /16 Total 

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

Schedul ed 90 176 182 182 94 724 
Completed 85 151 154 165 67 622 

Patrcds Noting Disabled Vehicles 13 39 18 9 4 83 
Accident Response 3 12 51 62 16 144 

Airlifts Completed 0 6 15 19 9 49 
Police Surveillance 

Criminal 0 4 16 27 8 55 
eivi I Search (Miss ing 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 
Ac:cident Simulations 1 3 3 8 0 15 
Engineering Surveys 1 2 2 4 0 9 
P'otrols Recording No Incidents 55 41 42 67 39 244 

Details of tl,ese 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 becoll'se 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 emernencies 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 hel icopter. 

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. 
In addition, it participated in 53 demonstrations at hospitals, schools; and ambu

lance club meetings. 
It was used 9 times for engineering surveys and 15 times for airlifts Cit 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 fatal accident frequency, occurrence by hour, day of week and month of year. 
The folloYiling table indicates the totals by county. 

TABLE 2 
ACCIDENTS DURING STUDY YEAR 

Average No. of 
Number of Accidents No. of Persons Persons In jured 

Fatal ~ 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 
DeltJware 62 3,913 8,363 12,338 67 6,002 1.5 
Mon tgonnery 73 5,296 11,777 17,146 85 8,035 1.5 

Total 306 14,450 30,505 45,261 339 22,551 1. 55 

N\lonthly Variation 

,Although the pattern of a II traffic accidents varied widely from month to month 
bf:ltwelen counties (430 in Chester to 1,700 in Montgomery), the injury type accident fre
qqJency was relatively constant over f'he twelve month period as illustrated in Figures 11 
throulJh 15. The table below illustrates the injury accident frequency ranges and the 
varial'ion between counties. 

TABLE 3 
MONTHLY FREQUENCY OF INJURY ACCIDENTS 

Bucks 
Chester 
Delaware 
Montgomery 

.NUMBER OF INJURY ACCIDENTS 
Monthly Range 

(low/high) 

194/280 
165/248 
271/405 
367/531 

High 
Month 

August 
May 
May 

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 
se'rvices are required at a fairly constant rate, month by month, which would result in 
uniiform utilization of personnel and equipment. 
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ACCIDENT FREQUENCY BY MONTH 
(October 1, 1967 - September 30, 1968) 
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ACCIDENT FREQUENCY BY DAY OF WEEK 
(October 1, 1967 - September 30, 1968) 
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FIGURE 20 

ACCIDENT FREQUENCY SUMMARY 
BY DAY OF WEEK 
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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 accident~ and fifty-two percent 
(52%) of all fatal accidents occurred within the three day period, Friday through Sunday. 
More fata I accidents occurred on Saturday than any other day of th'e 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: 

Bucks 
Chestel 
Delaware 
Montgomery 

4-County Area 

TABLE 4 
DAILY FREQUENCY OF INJURY ACCIDENTS 

Daily Range 
Min./Max. Average 

340/548 
235/452 
438/747 
621/931 

1,644/2,653 

414 
332 
559 
757 

2,060 

High Day 

Saturday 
Saturday 
Saturday 
Friday 

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 a Iso be noted that the peak dai Iy 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 steadi Iy 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 helkopter ambulance was available; seventy-five percent (75%) of 
the injury producing accidents and 54% of the fatal accidents occurred during this period. 
It was arso 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: 

Bucks 
Chester 
Delaware 
Montgomery 

4-County Area 

TABLE 5 
HOU RL Y FREQUENCY OF INJURY ACCIDENTS 

Number of Injury Accidents 

Range (Min./Max.) Average 

20/248 120 
32/241 97 
28/379 163 
37/491 220 

108/1,354 600 

High Hour 

5-6 p.m. 
4-5 p.m. 
4-5 p.m. 
4-5 p.m. 

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 whi Ie 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 thls 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 
caunties. With the exception of Bucks, more injury accidents occurred during 4-5 p.m. 
then 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, Saturd~y is the peak day 
and May the peak month. This does not mean, however, that the highest hour accident 
occurrence is 4-5 p.m. on a Saturday in May. It does mean that 4-5 p.m. will be the busiest 
hour, Saturday, the busiest day and May, the busiest month for emergency medica I ser
vices. To determine the personnel and equipment required to provide an adequate level of 
emergency medical service during peak accident periods itwould 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 Govern ment 

The acci dent density map, Figure 26, illustrates the geographical distri bution 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 county illustrate 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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ACCIDENT FREQUENCY BY HOUR OF DAY 

FIGURE 21 
(October 1, 1967 - September 30, 1968) 
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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 
proportion 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 provi ding effective emergency medica I services on a 
regional rather than local basis to achieve the most efficient utilization of personnel 
and equipment furnished with the avai lable 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 thatapproxi
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 acciden t. 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 

'____----I 
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FIGURE 26 
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DISTRIBUTION OF ACCIDENTS IN LOCAL GOVERNMENTS 

FIGURE 27 
(October 1, 1967 - September 30, 1968) 
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EXISTING EMERGENCY MEDICAL SERVICES 

The 900 square mi Ie 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 compClnies serving 
the area consisted of a wide variety of organizations, procedures, equipment and quality 
of service. 

LOCATIONS OF ALL HOSPITALS IN STUDY AREA 

WILMINGTON 
I.E(.f.~1J 
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The area is served by 29 general hospitals and 93 ambulance companies, the 
majority of which are operat(~d by non-paid volunteers. Figure 31 shows the locations of 
the general hospitals. The original five hospitals par'ticipating 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 perimej'er of the stu'dy area, they nevertheless provided emergency 
service over portions of the study area. 

EXISlilNG AMBULANCE SERVICE 
(:LUBS IN STUDY AREA 

WILMINGTON 
U:(;F,NII 
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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 nor 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 go od. 

Ambulance Company Survey' 

To better undersfand 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. Whi Ie 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 is based 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 dai Iy. 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: 

1967 Records 

Active members 
Tri ps completed 

emergency 
tra nsfer 

Trips per vehicle 
Miles per vehicle 

TABLE 6 

VARIATIONS IN AMBULANCE CLUB OPERATIONS 

Low 

11 
120 

89 
13 
98 

1,000 

High 

100 
2)25 
1,190 

682 
1,000 

14,000 

Average 

44 

285 
180 
420 

6,800 

, Ed. Note: The terms "Ambulance Company" and "Ambulance Club" are synonymous in 
th i s report. 
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AVERAGE MONTHLY TRIP FREQUENCY OF AMBULANCE 
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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. I 

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 ambu lance ser
vices were located, have county-wide networks. Most companies indicated, however, 
that they were satisfied with their communications on the basis of an "excellentH

, 

"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 proper Iy 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 v.arying 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, com[1lunity chest 
contributions, 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 local 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 opefotiona I information could be compared directly with the helicopter ambu
lance logs. Tobie 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 in$tances 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 1 

Number Time to Travel time Distance Time Travel time Distance Time at 
Ambulance of trips depart to scene to scene at scene to hospital to hospital hospital 

Company in sample (min.) (min.) (miles) (min.) (min.) (mi les) (min.) 

A 41 2.5 4.5 8.0 7.0 
B 6 5.5 8.5 5.0 10.5 
C 13 4.0 4.0 8.0 13.0 
D 8 2.0 2.5 5.0 7.0 
E 15 2.0 4.5 3.0 6.0 7.0 5.0 
F 8 6.0 5.0 2.5 11.0 22.0 15.0 44 
G 11 3.0 3.0 5.0 10.5 40 
H 34 
I 14 2.0 5.0 5.0 7.0 7.0 4.5 
J 9 4.0 7.5 6.5 12.0 
K 45 2.0 4.5 4.0 5.0 13.0 
L 36 3.5 7.0 4.0 10.5 9.5 5.0 
M 9 1.0 4.5 2.0 8.0 6.0 2.0 6 

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 quantities in chart are numerical averages of 
data submitted. 

Total Total mission Persons 
mission distance evacuated 

time (min.) (mi les) per trip 

43 15 1.1 
43 13 1.0 
52 19 1.2 
28 1.3 
25 6 1.2 
92 33 1.8 
63 9 1.2 
60 11 1.1 
27 8 1.3 
59 17 1.0 
56 24 1.2 
65 10 1.3 
30 10 1.3 



in recording time and distance information when they were servicing actual \~m\:!rgencies. 
The number of trips recorded for example varied f"om 6 for one company to 45 for another. 
It was not known whether these actually represent all emergency missions f()r 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 the)! were Onl duty. 
Also it was believed that some of the data may have been recorded after the fact in 
wh ich case its accuracy depended upon the memory of the recorder. In addition" many 
data forms were incomplete which resulte,d 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 crmbulances 
and helicopter. 

TAIBLE 8 

AMBULANCE - HELICOPTER TRIP TIME COMPARISON 

Helicopter Ambulance ConvE~ntional Ambulances 

Time Sequence Average (1) Range (1) Average (1) Range (1) 

A I ert to departure 2.0 1-5 2.8 2-8.5 
Base to scene 7.5 1-35 5.0 7-22 
Time at scen e 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 helkopter 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 ambulance comapnies. For example, the 
overage 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 cor 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 occident I()cations from which the helicopter 
airlifted an injured person, an unmarked pcrssenger cm made a test run to the hospital 
used by the helicopter, observing all speed limits, 1'raffic signals and other reg1ulations. 
Runs were mode at approxi"1ately the some hour o,f day and some 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 WCHS not equipped with siren or flashing lights 
nor marked as an ambulance. The operator was instructed to drive as quickly as possible 
but observe a 1\ traffic regulations. Therefore, the test car had to stop in many instances 
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where an ambulance w()uld have kept moving e:vl.~n if at a slow speed, being restricted 
principally by traffic density. . 

Figure 35 shows a compari~i:on 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 Siite varied from 14 mph, to 50 mph, with an averalJe of 34 mph, for 
the 46 runs. From thel accident site to the hospital the spE~ed 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 Seen e Scene to Hospital 

A 36 32 32 
B 8 32 4'1 
C 7 49 
D 6 50 49 
E 4 53 49 
F 2 40 40 

T61st 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, tho 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 
undoubtedl y 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 b\';len attained by ambulances on actual emergency trips 
under simi lor 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 
ambu lances on emergency runs. 

It is recognized that time rather than speed is importan't 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 encoulntered conditions, 
such as, peak traffic l:low. 
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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 basE!d at the Township 
building for a two-week period functioning as a vehicle in the amblUlance 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 ass ist unti I the helicopter returned for him. 

The he'licopter 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 radi 0 (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 airlifts 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 pi lots, troopers and engineers. The abilit}I of the aircraft to 
surmount congested traffic conditions was markedly appreciated. Two negative obser
vations noted that havin g 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 commurJications 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 
a ircraft was enroute to the scene it received the formal request for its siervices. 

The second airlift was in the same township area, Birmingham-Thornbury. Again 
the crew responded after overhearing Chester Radio. Whi Ie en route they received a re
quest to assi st on the accident. 

The th ird airl ift was in Edgmont Township, Delaware County. This was a Iso an 
overheard report, this time from Media State Police asking El<ton Banracks to send the 
helicopter. 
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The fourth airlift was again in Birmingham-Thornbury. 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 a irlift was in Wi IIistown Township, Chestelr 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 (Jircrew 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 nnade 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 direcf'ed by the 
police officer at the scene as towhat ambulance unit is to bE~ notified. Some of the local 
ambulance units make a regular practice of listeningto policle· 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 simuloted 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 alerl' 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 ACCIDE~~T TEST RUNS FOR HELICOPTER AND AMBULANCE 

Ambulance Hel icoEter 

Run Road Time Rate Air Time Rate 
No. Miles (Minutes) (MPH .) Miles (Minutes) (MPH .) --
1 3.5 4 52 2.3 ~. 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 1/) 11 54 7.7 9 52 

Mean 6.3 7.8 49 5.0 5.5 55 

Note: -l-(No.-H) Th is num'be'ri ng shows a run made from the acc ident site to the Chester 
County Hospita I. 

2-* This run involved the helicopter over-flying the accident site (3 min.) 
then returni ng (12 min.) 

3- The rate was computed by: Rate = Miles 
X 

60 Min. 
Time in Min. HoulT 

60 

_1 ...... ------------------------------------------------·----
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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 actua I 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 accident:; 
other emergencies 
routi ne transfer 
other 

Total 

12 
15 
10 
1 

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 ~eriod 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 injuries; 
ambulances were required for 168 accidents. Table 11 shows the 10 ambulance compan
ies which were called to the major p~oportion of these accidents as well as the hos
pita Is 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%. 
Vi ctims from 79% of the accidents were taken to either one of three of the five ?rinciple 
hospitals in the area. 
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TABLE 11 

LOCAL AMBULANCE COMPANY CALLED TO ACCIDENTS 
INVEST IGATED BY EXTON PERSON NEL 

(4/29/68 - - - 11/16/68) 

Accidents 

Elverson Fire Company 
Goshen Fire Company 
Goodfellowship Ambulance Club 
Honeybrook Fire Company 
Minquas Fire Company 
Parkesburg Fire Company 
West End Fire (Coatesvi lie) 
West End Fire (Phoenixvi lie) 
Christiana Ambulance 
Goodwi II Ambulance (Pottstown) 

Other 
Hel icopter 
Motorists 
Other (ambulance or pol ice) 

HOSPITALS USED 

Coatesvi 11f, 
Chester County 
Pottstown Medica I Center 
Phoenixville 
Ephrata 
Others 

63 

Total 

Total 

3 
7 

27 
9 

29 
2 
2 

16 
4 
8 

10 
31 
20 

168 

29 
76 
16 
21 
3 

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 substantia lIy different. 

Figure 37 shows the locations of the medical emergencies from which the heli
copter airlifted victims. Whi Ie 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 th e accident scene was considerably longer than 18 mi les. 

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 hospita I 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 fl ight but because of strong headwinds, the trip to the accident site required 35 min
utes even though the air distance was on Iy 35 mi les. 

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

Type of In jury 

Lacerations (head, arms, legs) 
Fractures 
Chest, back and internal injuries 
Other 

Number of Victims 

27 
4 
8 

10 

In 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 injurYI to the Wilming
ton Hospital (Delaware) after initial examination at a small rurc: 1 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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t~~t.~f_ 
TRACTO!~ TRAILER RAN DOWN STEEP SLOPE, OVER-TURNED, 
PINNING DRIVER UNDERNEATH. 

VIICTIM BEING CARRIED TO HEliCOPTER WAITING 35' FROM TRUCK. 
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FIGURE 39 

FIGURE 40 



FIGURE 41 

INJURED TRUCK DRIVER IS PLACED ABOARD HELICOPTER. 

FIGURE 42 

PILOT PREPARES FOR TAKEOFF. 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 troopers on fhe ground. 

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

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

Case I 

This accident occurred on U.S. 1, June 9, one and one-half mile west of Route 
82. A tractor tra i IeI' had run off the roadway through a guardrai I and down a 30% embank
ment, turned over and pinned the driver in the cab. The request for the helicopter ambu
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 avai lable only in the emergency room. He 
believed this case definately demonstrated the value of helicopter transportation. The 
case also demonstrated the value of cooperation betweer: local ambulanc~ companies 
and the helicopter crew at the origin as well as the destination of this emergency trip. 

Case " 

On May 13 at 1532 hours the Tredyffrin Township police requested (by phr'le) the 
helicopter ambulance to assist in an emergency involving a workman who had touched a 
high tension wire while he was checking loaded freight cars. The location, which was 
one-half mi Ie north of U.S. 30 just off U.S. 202, was 13 ground mi les 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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On May 7 ground patrol from Philo., Troop K investigating an accident on 1-76 
(Schuylkill Expressway) requested thel' 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 ta'ke the victim to the emergency room. 
He had sustained a back injury, however, x-rOlfs, tests and examination reveal13d the 
injury was not serious and he was later discharge!d in care of his OWn physician. 

This case illustrates several pertinent points which should be noted. 
(1) The accident occurred during i·he time traffic flow was approaching the cClpa· 
city of the highway and severe congestion rapidly developed in all four lanes. 
(2) A local ambulance had been c.alled but because the officer, believing tr,offic 
congestion might delay its arrival, elected to request the helicopter even though it 
was based 15 mi les 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 aher lift-off the officers were able to begin mov
ing one lane of traffic in each direction. It 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 hom 
the scene with the injured person. It would have had an 18 mil(l trip to the hos·· 
pital from the accident site which would halfe required an estimated 30-35 minutes 
travel time during this period of the day. Ilrr was 9 air miles and foul' minutes for 
the helicopter. 
(5) The communications involved th,;) trooper at the scene radioing :the Troop K 
Headquarters first for the ambulance and then the helicopter. The stution in turn 
radioed the Exton Sub-station which dispolh:hed the helicoptel'. The helic()pter 
notified Troop K Station it was enrOl.lte. Troo'}:< dispatcher notified the trooper 
at the scene and alerted hospital (by phone). The hospital later reported they 
had 8 minutes advance notification prj.or to Clrrival of the victim. 
(6) Fortunately the victim had noil btl'en seriously injured. Thel physician stated 
"although this man's injuries were m)t serious, they might well hovel been, con
sidering the apparent condition on arrival - I definately feel that rapid transporta
tion was (of) benefit to him." 
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MEDICAL APPRAISAL 

As pointed Ollt 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. 

Thl~ basic question, can a helicopter ambulance reduce response time and thereby 
save livE~s or reduCie 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 stajtE~ positivellr. 

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 Icasualty bllt had came in contact with high tension wires and was severely 
burned. An ambulance trolnsported 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 helicopter 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 mi les). 

In c!nother case, the medical report indicated that a life was "probably" saved 
and that h'Jspitalization 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 time 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 4Y2 hours after he 
arrived at the hospitol, 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 avai lable in the emergency room. 

Then~ were no recorded cases where permanent impairments were avoided in any 
of the accidents serviced by the helicopter. 

Of thl~ 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 "astc:JUnded by speed/' "terrific 
service," wl~re 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 commen i's regardin g helicopter ambulance set lice by the physi
cians and emergency room nurses has brought out many salient features about this speci
fic program wh ich 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 th~ 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 

71 



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 
tra ini ng. 

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

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. 

S. 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 
landing areas of their OWn then inter-hospital transportation will become much more 
feasible but where a irports 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 wos substandard to those fOlud in 
well-equipped conventiona I ambulances. Care of the victims by the attendant was a Iso 
limited because of space and seat belt restrictions. External bleeding could be C011l

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. 
In 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 prirne importance to get expert personnel 
and equipment to the accident scene as quickly as possible, and even if the victims 
condition is successfully stabilized at the scene, rapid transport to definitive medical 
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care is sti11 essential. Yet j,here was varied opinion on the practicality of taking a 
physician to the acc.ident scene, however, the vast maiL·rity 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 a 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 trainl~d para-medics such as those used in the Freedom 
House ambulance in Pittsburgh provide the kind of expertise that is needed. These 
med ics, using specially equipped ambulance vehicles, service approximately 20 calls a 
day of which 10% are serious life-threatening emergencies. Trip time averaged be+ween 
10 and 20 minutes with a maximum of Yz hour. Results of this project at the time of 
inquiry by this study, indicate that 35 cardiac victims had been stabi lized by these 
para-medics usin g pu Imonary resuscitqtion at the scene (and five enroute) without the 
assistance of a physician. The keys to this successful operation, are; (1) highiy 
trained pma-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 
mi litary 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 experiei1ced 
volunteer ambulance attendants would require three months training to reach the level of 
proficiency of these parame'dics and, that they should continuE: to be used extensively 
in future emergency medical services even on a part-time or volunteer basis. 

Response Time 

The other essential part is getting to the victim as quickly as possible. What is 
meant by "quickly"? Ca,n 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 various classes of injuries must be treated 
in order to prevent death or serious impariment. It 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 rer-aired, the brain cannot 
be. Trauma may cause normal healthy organs such as liver, kidneys, P.tc. to deteriorate 
within 30 to 60 minutes. Ordinary fractures In 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 
a irway care and artificia I venti lation. 

The other aspect of time is that of human suffering whether or not the in:jury 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 .:sponse 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 geographica I 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 actua Hy rece ived proper medica I 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, hospi ta Is and 
response and travel times r<aquired to service the accidents. Such an ana lysis would 
show, for example, whether a series of class No.1 accidents occurring within a specdic 
area or at a specific hour could be adequately serviced wilhin 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 stIch as a cardiac defibrillator 
and physician's kit to be available at the scene even though they would not normally be 
used in Hight. The use of this kind of equipment would require a larger helicopter than 

ei h1er 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 specia I 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 bel ieved 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 

It was the con census 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 wa.:; 
forced to wait as long as five minutes for hospital personnel 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. It 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 emf..·gency medica I 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
ab'le, normal radio communications between the paramedic or attendant and a physician 
would be beneficia! 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
layed. 

Future Potential 

It is the belief of the majority of physicians that the capabilities of helicopter 
transport in medi:al 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 defin ite response times required 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. T ota I commu
nications within the emergency medical service are essential and the helicopter should 
carry equipment and have working space avai lable comparable to that of conventional 
ambulances. However, specific standards should be developed for hel icopter ambulances. 

It could be used for hospital to hospital transfer only when not on emei'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 purpOSE1S. 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 EV ALUATION 

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 a 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 
hospita I as seat passengers. 

The 47-J2 was recommended initially because litter configuration had received 
FAA certification. The equipment was availab'le as were qualified pilots and mainte
nance.personnel. As the study progressed, however, it was found that the J2 had serious 
shortcomings. Avai lable power I imitations and performance prevented operations from 
many areas. Vertical take-off was rarely aTtempted 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
tior:1s causing flight cancellatiof1ls. 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 
ph ot ograph s: 

-':;1 ~ 

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 (Yl tw ist). The 
seat i': then raisp-d and secured to the rear bulkhead using a ~o9.keye. 

FIGURE 45 

Figure 45 shows an empty litter in place and the straps used to secure the patient 
and the litter to the deck. 
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FIGURE 46 

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

FIGURE 47 

If no help is Clvailab'le the trooper and pilot place the victim on t·he litter and 
move him into the helicopter as illustrated in Figure 47. This could be difficult on a 
w indy day becall!Jse the hel icopter door could not be locked open and would blow shut 
against the trooper or litter. 
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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. 

I 
FIGURE 49· 

As thf3 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 el iminate 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 wi II 
extend into the door nacelles, as the doors are closed and locked. 
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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 
smooth Iy and quickly. Fortunately there were a Iways 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" 
deop 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 OIrDulance-equipped Model 
FH-ll 00 for test and eval uation on the proj ect 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-llOO 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 v.as 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 patiant because of the temperature and humidity 
that existed at the time of the airlift. 
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FIGURE 54 

FAIRCHILD HILLER MODEL FH 1100 - TURBINE POWERED 
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FIGURE 55 

INTERIOR VIEW OF FH 1100 
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TABLE 12 

COMPARISON CF HEliCOPTER SIZE AND PERFORMANCE CHARACTERISTICS 

BELL FAIRCHILD HILLER 
47 J-2 PH 1100 

Capacity (Plus Pilot & Medic) 
Number of Litters 1* 2 

Litter Load ing Lateral Fore-Aft 
Gross Weight (Ibs.) 2,950 2,750 
Payload Weight (Ibs.) 659 733 
Engine Type Piston Turbine 

Cruising! Speed (mph) 91 142 
Fuel Consumption (gal/hr) 17 20 
Ra nge (at Max. PaY'load) (m i les) 200 396 

* A sec,ond 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. 

The FH-1100 was also used on several police ~ssignmentswith successful results. 
In one case the trooper followed suspects in a get-a-way car from a bank robbary unti I 
road blocks were set up by ground patrols. 

Only two accident simulations were completed with the FH-llOO 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 Gnd 142 mph, res
pectively, these speeds were seldom achieved as averages in actual use because of the 
relatively' !"b)rt distances involved. The J2 often averaged 60 to 70 mph. On one simu
lated a:c/dent the FH-1100 averaged 84 mph for a trip to the hoslJital from the "accident" 
site of ; ei l' miles. On other simulafions 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, particu I or Iy if the area under CMsi derati on is sma II. 

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

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-Ieme highways. Pick-up points were parking lots, school yards, 
fields adjacent to highways and intersections of local sheets in residential areas. The 
helicopter also performed a variety of tasks other than medical emergencies Because 
regular maintenanc~ 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 operati9n. 
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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 1 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 costofoperation. 
The most critical factors involve payload capacity, cabin configuration, maximum 
cruising speed of the aircraft and range of the aircraft. (Almost all hel icopters: 
new or used, available on today's market, provide sufficient performance in terms 
of service cei Ii ng, hoveri ng and cl imbi n g capabi I ity, etc., so that these performance 
factors nee-d not be evaluated directly.) The helicopter paylo(ld capacity fo' 
emergency (lmbulance use (not considering mass disasters) should be sufficient 
to carry two litter patients in addition to a pi lot and a medical attendant. Any 
aircraft whic:h is capable of carrying more than four litter patients will be under
uti lized and exhibit excessive operating and maintenance costs. For civi lian 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. 
He Ii copters selected for ambulance use, especia lIy 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 sever~ 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 modif.ication 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 
cert ifi cati on. 

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 
verti ca I hei ght. Thu s an a pproach of 320 feet wou I d be requi red 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 AI RLI FTS TO HOSPITALS 
HOSPITALS PHYSICIAN Airlift No. 

* l. Cootesvi lie C. T. McChesney 5, 11 
* 2. Lower Bucks County Hernando T ruvi 110 0 
* 3. Lankenau Richard N. Myers 1 B, 2B, 3B, 3, 6, 15, 20 

35, 36, 45 
* 4. Nazareth V. J. Cattie 0 
* 5. Riddle J. H. Conner 4, 28, 30 

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 

7. Pottstown 24, 43 
8. Phoenixville Robert E. Brant 1,2,10,12,34,46 
9. Wilmington (Del.) 7,44 

10. Glenville 29 

Total 

* Five original participating hospitals 
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2 
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10 

0 
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23 
2 
6 
2 
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The following photographs show the landing facilities at each of the hospitals 
used except Glenville and Wilmington . 

FIGURE 56 
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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 
en'ergency room. This distance was 250 feet from point of landing to hospital door, 
plus an undetermined interior distance to the emergency room. 

FIGURE 57 
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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 
the ir ambulance wa s 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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FIGURE 60 

At Riddle Hospita I (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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FIGURE 62 

In Pottstown the helicopter used a sodded area of a ball field two blocks from the 
emergency entrance 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 avai 1-
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 in jured person, and should be avoided where possible particularly when planning new 
facilities. It 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 foci litates 
the expeditious loading and unloading of helicopters and the efficient coordination of 
ground and helicopter transportation. 

1. Minimumsize of landing area shall be 200 feet square or a circlewith a diameter 
of 200 feet. 

2. The landing pad shall be of a minimum size of 60 feet square. 
3. Approaches shall be clear and be 500 feet in length and 200 feet in width. 
4. 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. 
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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. 

PERSONAL 

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 th e State Pol ice net because the contractor was unable to furn ish the proper 
transceiver for the helicopter. A State Police portable unit was used but its low power 
and antenna configuration were inadequate for sallsfactory 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 VHF units in each participating hospital however, th is 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 systerrs to increase the hel icopter 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 radi 0 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 eva luated for its ability to discern information received and dispatch 
the helicopter to those emergencies requiring ambulance services. Evaluations could 
a Iso 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 th is purpose. The Chester County monitor wa!::, 
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 functiona'i 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 
tas'k was beyond the scope of this study and other than compile lists of existing radio 
nets no other w'ork 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. 
Th irty-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 1 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 signal izing devices uti lizing 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 thellcci
dents were not reported for 15 or more minutes after occurrence. For othe-rs· 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 medica I 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 '4'ork 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 HEUCOPTER 

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 tran sportation 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, patrols 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 made 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 helicupter patrols may have had in discouraging either traffic or criminal offences 
within the area, although it is common knowledge that conventional police vehicles 
significlli',t1y aft@ct driving habits while the patrol is within vision of the driver. 

As a pol ice vehicle, the hel icopter 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. 

It was mentioned previously that 17 troopers were initially selected for the program 
at Troop K Headquarters. Although 14 troopers participated during the 3 Y2 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 qn 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 (300'). 

A state police radio transceiver was installed replacing a portable unit which had 
limited range. Lines of authority were clearly establ ished 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 he1ped 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 uti lized primari Iy 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. Whi Ie 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 missions 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 
fllding area, prevented their escape, and placed them in a vulnerable position for 
groun d 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 v iew the Robert F. Kennedy fun era I cortege. The hel icopter 
flew line coverage over the track priorto passage of thetrain through Pennsylvania. 
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4. July 7, 1968 - State Police at Troop tiL" 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 
a If a Ifa fie Id. 

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 ilL", 
Reading. This apprehension led to the elimination of a car theft ring in a remote 
area of Berks Coun ty. 

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 
dea I of common everyday pol ice work is not glamorous in nature, yet it is constantly 
present and requires some police ac1'ion. 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'~ satisfaction or, conversely derogatory letters proclaim their dissatisfaction. 
In regard to the servi'ces performed by the helicopter crew, it can be said that on Iy 
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 ':~hen compared to the heavy Phi ladel
phia air traffic, (3) A greater amount of planned publicity was provided through the 
news media, a long 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." Whi Ie 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 pE.rsons. In most instances local press attended 
and gave coverage in local papers, radio and T.V. It \{as 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. 

It 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 sevority 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 
ser"icing 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 ma.lner ori1:linally 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 wa'!.:: used 186 times for other than emergency medical purposes. 
During these periods, radio contact was maintained with Exton substation for accident 
emergency requests. 

98 



LEGAL ASPECTS 

Because of the unique aspects of using ahelicopter in regular 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, pi lot and medical attendants. Specific questions 
referred to in Item IV 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 inj ures or ki lis 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 fi led by person claiming emotional or physica I stress or proeprty 

damage caused by noise, vibration, dust, etc., during landing and take-off? 

The following opinion, which is quoted in its entirey, 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 IV, 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 ~he 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 fil'eman, 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 I iable 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 intentior:ally designed to harm or any grossly negligent acts or omissions 
wh ich 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 successfulJy completed a standard first aid course recognized 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 successfu Ily 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. 

It 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 liabi lity, between the use of the 
usual ambulqnce 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., SOl, 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. 

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 01' damage resulting from the operation of a 
helicopter does not come within the exemption set forth in the Good Samaritan Act. 
Thus, under Item III 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 on Iy 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-
ab'le care in the operation 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
strumenta lity 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 Commonwea Ith 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 
negl igence in an appropriate case. 

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

The owner or pilot of a helicopter would be legally liable for injuries to an 
acc'ident victim being transported therein as the result of a helicopter crash only 
in the event that the pi lot 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 negli gence. In such a circumstance, there 
may be a defense of contributory negligence - i.e., that the person injured or killed 
would not have been in jured or ki lied 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 thp. St'Jte, they are only 
immune from tort liability in the performance of a governmentClI 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 actual personnel in
volved in the rendition of its service would not be immune from tort liabi lity. 
Thei r rights and obligations would be governed by the provisions of the Good 
Sammitan 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 ANAL YS!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 upon wage loss, medical expense, insurance administrative costs, 
and property damage. These average costs per case in 1967 were: 

Death 
Non-Fatal Injury 
Property Damage 

$37,000 
$ 2,200 
$ 360 

The death cost is broken down into: 

Wage Loss 
Insurance Costs 
Property Damage 
Medical Expense 

88% 
9% 
2% 
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 fata I, in jury and prop
erty damage accidents the National Safety Counci I has computed a rounded value of 
$200,000 cost per death for ill 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 mi Ilion dollars was computed taking into account the variation 
in costs between counties. 

, 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 O1-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 directiy 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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Bucks 
Chester 
Delaware 
Montgomery 

N.S.C. 

TABLE 14 

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

Number of Number Fatal/Injury/ Total Costs 
Fatal of Property Damage per 

Accidents Deaths Ratio Death 

92 101 1 :29:58 $ 158,000 
79 86 1 :27:53 152,000 
62 67 1:58:125 280,000 
73 85 1:62:148 295,000 

T ota I Costs .. . . . . . . . . . . 
1:35:240 $ 200,000 

Helicopter Ambulance Service Costs 

Total Annual 
Costs 

(mi Ilions) 

$ 16.05 
13.12 
18.69 
25.05 

$ 72.91 

The total cost for the pi lot 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 possi ble 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 incurred by, as well as the benefits of, a helicopter ambu!ance service at various 
usage rates. The ana lysis 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 
Actual Flight 

Total Cost When Flying 

$17.00/hour 
35.00/hour 

$52.00/hour 

These costs, which include the pilot but not the trooper, were for a 14-hour day, 
7 days per week. Thus, typi cal dai Iy 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, a Ithough 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 hospi'tal. 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 
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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 
acc idents. 

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 airlifts 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 ca lis 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.1 

Cost Effectiveness 

It 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 
= 

cost 

34,800 

17,700 
= 1.97 

Therefore, the helicopter ambulance would be cost effective if one or more lives 
w'ere saved for each 600 airlifts completed. 2 

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 bya means not possible 
by conventional ambulance service. Obvisouly the helicopter ambulance must be used 
frequently because of high overhead charges. Is 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 
h~1icopter 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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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 a II 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 mainta in 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 da ily 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 
whi Ie 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 hel icopter 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 directl,y 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 
pubfic 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 m'ight 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 
within 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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-

32. NA RRATIVE - OETAI LS (USE ADDIV'ONAL PAGE" "011 CONTINUATION) 

" 

-', 

2 .. ~ ..... - .... , .. .,- . ....... ,..--.. ~.-.~, ,. .. ."" ,",-
_ w"jr . -.... -.. ~ ... -' .... -- .". ~ .. , .. _. " ~ .. ~.~""' . .~~ ............... ':=-'. d. 

,-,-,--, ' ,- - . . 
.. ---'" 
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RT I 

HELICOPTER AMBULANCE STUDY 
A JOINT RESEARCH PROJECT. NATIONAL. HIGHWAY SAFETY BUREAU 

COMMONWEAL TH OF PENNSYLVANIA 

(INFORMATION REQUESTED FOR RESEARCH USE ONLY) 

------------~--~------------------------_____t 

ADMISSION nATA 

a. 

1

2 • NAM~ O~ PHYSICAN ADMITTED 

DATE I TIME 

_~~~ ____________ ~i ____________________ ~ _____________ j~ ______ ~ __ ~ 
PATla:NT'S CONDITION 

DIt.CIIIPTION 01' INJUIIIE" 

• ItMEIIGENCY TREATMENT GIVElI 

• DISP>OSITION 01' Chaa: 

IME NOT~_I:D ____ J_~~E OI:PA"TED _____ lTIME AII~_iJE~_ o PHYIIICIAN, o "TATE POLICE o OTHE"" 

• Dllle"llIl: MItDICAL. yIlEATw<ENT Oil I'I""T AID GIVItN 

(OVERI 3 



PART II ASSESSMENT OF HELICOPTER AMBULANCE SERVICE 
-------- ----

"', DID P'LIGHT ADl/ltI'BEL'" AP'P'ECT VICTIM'S CONDITIDNT '2, WAs LIP" BAVEU OR SER'OUS INJUR'" AVERTED? '3. WILL IT REDUCE RECOVER ... PERIDOT 

o NO 0 VElI «UPLAIN DETAILS IELOWI o V ES 0 NO «UPLAIN DETAILI BELOW) DYES o NO 

I", APPRAISAL OP' F'RBT AID I'II0CltDURCS PEP'ORMED s'P'ORE ADMISSION 

'15. WHAT WAS PATIENT'S IIEACTION TO IE'NG AIIILIP'TED TO HOSPITAL? 

10,III:MAIIKSI 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 COMPl.ETED FORM TO J. STANl.EY SMITH 1.1.0" ROOM 907, HEAL.TH '" WEl.FARE 8L.DG., HARRISBURG 

4 



HAS-4( 10-68l 
HELICOPTER AMBULANCE STUDY 

Commonwealth of Pa. - National Highway Safety Bureal 

1. NAME 

4. NATURE OF INJURIES 

APPRAISAL BY 
ACCIDENT VICTIMS AIRLIFTED 

2. HOSP (T AL. 3. DATE ADMITTED 

REPORT NO. 

S. SERVERITY 

LIFE THREATENING 0 
OTHER 0 

6. FIRST AID ADMINISTERED I NONE :::J AT ACCIDENT SCENE -. DURING FL.IGHT 0 
DESCRIBE 

I. WAS LITTER USED YES 0 NO 0 

8. WERE YOU CONSCIOUS DURING FLIGHT YES 0 NO 0 

9. HAD YOU EVER FLOWN BEFORE NO 0 OCCASIONAL Y ::; FREQUENTL Y 0 

10. WHAT WAS YOUR REACTION TO BEING AIRL.IFTED 

11- WOULD YOU HAVE PREFERRED BEING TRANSPORTED TO HOSPITAL BY GROUND AMBULANCE YES C NO 0 
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 

DEFINITEL. Y 0 SOMEWHAT CJ NO 0 

5 



FUTURE YEARS. 
YES 0 NO 0 

IF YES, IN WHAT WAY 

15. HAVE YOU EVE~ REQUIRED AN AMBULANCE BEFORE YES 0 NO 0 
IF YES, DESCRIBE CIRCUMSTANCES 

1-:'1-::-6.--::G-=R-=0:-:-U:-:-N=-D-:A-:M~B-:U-:L-:A-:-:N:-::C:-::E-:-S-::C:-::0:-::S-::T-:$-1-5.-:-00:-::T-:-O-S""'4-0.-:0-0-:-:j:>-:E:-::R-T-R-::I-:-P-D-E--P-E-N-O-:It-~G-U:-::P-:-O-N-D-:I-ST-:-A-:N~C·-:E:-CS-A--N---O-OTHER FACT~O-RSI -Hc-Vi M-U-CH--A-ODI"-I-O-N-AL 

COSTS WOULD YOU BF. WILLING TO PAY (THRU CLUB MEMBERSHIP FEE OR TRIP CHARGE) FOR HELICOPTER TRANSPORT. 

NONE 0 50% MORE 0 100% MORE 0 200% MORE 0 

1------------------------------------ ~ ------
17. ADDITIONAL COMMENTS WHICH WOULD BE HELPFUL TO RESEARCHERS IN EVALUATION OF HELICOPTER AS AN AMBULANCE 

".'".; 

18. COMMENTS BY INTERVIEWER 

INTERVIEWED BY DATE 

6 



Form 2 Page4F1 

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 TRANSFER 

7 



General Information 

No. Miles Logged per Year ____ _ 

Operating Costs per Year (Avg.) 

How are Costs Met? --------------------------------------------

How many trips are generally made per mo~th7 

Emergency 

Transfer 

What is the average length of trip? Miles 

What was the longest trip made during 19687 

Form 2 Page iJ:2' 

-----_._-----

Miles 

Vi , 

........ ~ 
I j. I .~~ 

\r1rllor ~4 

.... _,.~~.IL~~~.!!'!~_!t~'t ..... ~_ 



A. Vehicles 

General Information 

Eguipm"mt SU,£lTel 

Form 2 Page ifr3 

Type (Year, Model) 

1. 

Capacity (In Litters) Available Time (%) 

2. 

3. 

4. 

5. 

6. ----------

A. (1) Month/Year purchased __________ _ 

Total Cost 

Less trade-in on old ambulance 

Net cost to your company 

Annual Cos t§. 

Insurance 

Gas & Oil, Lub, etc. _____ . ___ _ 

_ Repairs __ _ 

Qther (License, etc.) ________ _ 

Total Annual Operating Costs 

Estimated Annual Depreciation 

B. Equipment Carried in Vehicles (by vehcile number) 

NAME 

---_.-------------------

----------------------------------------

9 

Vehicle 1 Vehicle 2 

COST 



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 

No __ _ Is there a fixed transceiver at the station? Yes ---
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.) 

10 



Personnel Survey 

Personnel 

Number ------
Paid Volunteer 

Turnover Rate (persons per year %) 

Training 

-------

Type (given by whom, length of course) 

Number trained per year ___ _ 

Cost (for new training per man) 

Paid by whom? 

Fonn 2 

Is there any recurring training? Yes No __ _ 

Cost (for all recurring training per man) 

Page #5 

Paid by whom? _________________________________________________ _ 

No. Retrained per year ____ __ 

How often does a person receive retraining? 

On-Call Procedure 

Number of persons on duty at anyone time 

Rotation --------_._---------------

Name--orpersonrfITfilg--O"uf-ror.i" 

------ Tit le---·---------
11 



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

SECRETARY OF HEALTH 

Gentlemen: 

DEPARTMENT OF" HEALTH 

P. O. BOX 110 

HARRISBURG 17120 

August 9, 1968 

Subject: Helicopter Ambulance Study 

As you may know the Pennsylvania Department of Highways received a Fedet"a'l 
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 cooperation 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. 

Enclosures 

12 

Sincerely yours, 

I fo;7 ;!?tJi!lJ/ 
Henry L. Albert 

Director 
Division of Environmental Safety 



.£Q!:!!l.Q~~.!.l~.b 

Helicopter Ambulance Study 

Pennsylvania Department of Highways 

Pennsylvania Department of Health 

Form 1 

Report 4fo 

Page 41:1 

-----

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 __________________________________________________ ___ 

13 



Form 1 Page if:2 

Report if: _______ _ 

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 4f ____ _ 

.£ .Q !'i .E 1. 12 lLtl 1: 1. ~ 1 
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 -------------------------------------------------------------

Addi tional Comments Which Would be Helpful to Researchers _. _____ _ 

15 
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~-- ------~---------------------- ~--

\2. NO. ii4 ,. D"T~ 

P£NNSVI..VANIA S,. ... Tr:: POl..fCE 

HELICOPTER AMBULANCE STUDY 
'1' r .. J~.r,:cn k_lJQY:t.§_~ ___ _ 

~~~~~~~5T I e_~~~.~~C_~~P~O~1=-i~c~o~~~1~e~di~a~ __________________ ~e_'_T_vp_E __ or __ ~M __ tH_~_[_HC_V~~~ __ "'~C_C_IO_E_N __ T __ C=_J ___ O_l_H_E~R_(_~_PI 
7. l.OCATION or ACCIDtMT' .""<HGtHeY 

e. LOCATION WHtN NOTll'ftP II. C!lEW MtMoth!! (LI~T N"""ES) 

~_~ __ ~ _____ John~AJ:GLO ______ _ 
'0. TIM£ "",uvtO "T Bctldl 

1609 
-~----------------

01110N" "S IIltWtO bY AII4 

st d L:l st bound. 

3. AM8UL"NCE PRt!!ENT . ~~ME 0' AMBULANCE 4. WAS AMBULANC~ C .. LLr:DT 'II. TIME or .. RRIVAL 

t:J YES o U€l~vto\m Squ:;,re o NO __ 1~P9 hrs. 
DlPA"TMEHT 

ktJ VES 0 NO JnhlOfJ KEARIJ.:~ state fJolico lIedia 
7. T"AI'I'IC CONDITIONS AT lICEHI 

NAM' 0" DOCTOR I Q. ""A" AIIII..I'1 Rr:QU1RtOT 

" 'rClI, IHDICAV' TIME IOIQUIMtO _____ _ 

Incid.ent ;.Jo. 

211. NO. USED OTHIR ... I:AH" 

CXJ YES 0 N 

CONSC IOU~ P'tAST AtO 
- YU - -=-- N 0 ~~ Y-t~_L_. 

__ J 
110. HOSPITAL TAKEN TO (alII. HAME' 

. Riddle l~e,:.oria.l Ho 
32. N"'RR"'TIVE·OET""1..5W". ADDITIONAL "A~'" I"OR CONTINUATION) 

Aircraft h-'ld juut lii't.(:d ott fro::!. base nnd vnroute on }?.:l.trol \·:hcn b.3.S9 st.:?tion advised 
a.ccident on f.t.la in Dclc.~;fD.!'o CoU:ltyo TiLlo 15.57 Ern. ViritcI' cont:,ctod ilcdio. via r.:>.dio Lmc~ 
requosted diroctions to tho scon~. Dircction~ furnished and airoro.ft ~rocceucd to sccnc v 

Aircr~i't ~rr:),vcd over nccno .at 1609 }Irs. and requcnt:.en to set do~m. Tru.ffic ,·;:tS contro
by TrOOIJCrO from He<l"ta Dnrrtl.c~G. liith the,:! rrofenoiol'k"!.l tY1.,Q aid irma tho eruund of T!Jr • 
KJ:AR11ES, aircrD.ft WJ.S <;uidod to a landintj £l.IJIJl'o::riol..1.toly 50 foet L:.oilot of the 6cone. 

'oJriter ~ith lltt.cl'" x;.rococdod to the victim and with the aid of the w:illulance ere'!' .. viI 
was !JL:1.ced on the litter and c;l.rri(;d to tho a.iror,lft. 

Aircraft off at (lccne at 1611 ltrn. nnd l-'Tocccdine to Hiddlo ilc;.:oriul lioo1-itc.l. \;hilo 
cnroute to h0::31Jit'tl) hriter rv'luo:.:tod HotiiD. l;'').rr,~ckn to udvico hOS1Jital of uirCl\:..i'ts 1- Cnl; 

arrivQ.l and th:l.t l.ho victim haD lJOo;.;iblo back injury. 

Aircrc.!t on tho [,Tound at hosl'it.:ll nt 1615 hr~;. Victid rt..:OV8U froil Hircl'uft vl,i, t.;.~c:, 
ty.f.O otrctchcr. 

Aircr:'1.ft cuv,;r~ld 11~ rlilco t,o ~;:}':no in 12 r.dnutc!3" on o·our.-l <!.t '~C'~I.O 2 T':' 'J;'I::j) '" 

iro::.l r.cene to hoo,,:.1t:'.1 in 1.:. r.d.rtut(.\~" Totu.l ti!~.) for C0;;'.i.,1t;to :;do;.,J (:c. '-' ~ J r.i:.~.~ 

~----------.- .. -.-----.-.. --- ---. ~---- - -----_. __ ._-_._._ ... -----.-----.-.~. 
L-_____________________________________________________________ _ 



.RT I 

N ...... 1t <:f' KOSPITAI. 

HEUCOPIER At'iBULANCE STUDY 
A JOINT RESE:ARCH PROJECT. NATIONAL HIGliWAV SAFETY I:lUREAU 

COMMONWEAL TH OF PENNSYLVANIA 

(iNI'ORMATION REQUESTED FOR RESEARCH USE ONLY) 

ADMISSION DATA 

~. NAME 01' PHYSICAN 

II"TE 

1/ --I 3 ..- L-g-' 

(-c' ,C, "\ :=-

(IN 1<._ '\'f\o....'IL IrQ "''-/ 

• IM'""~"~C~V~T=R=EA~T~M~E~N~T-G~IV-E~N----------------------------------------------------------------------------------------~ 

• DISPOSITION 01' CA"t 

.1' HOSPITAl. PHYSICIAN WAS A, g. MEDIC"'L S[AVICES WERt P£R'OAMEO "'T ACCIDENT SCU'~ 8Y, 

I",E NOTIVItO ----------.------.----------; 
TIME DCPARTED 

~ ei~1 o PHYSICIA" o STAn POLlct o OTH[I\~ 

• DESClIlBt MEDIC ... 1. TREATMENT DR I'IIIST AID "IVCN 

APfl 2 2 1968 

17 
(oveH) 



.-----------~------------------ ._--_ ... __ .- ------------- .. --- ---. ---.--.. 
PART II ASSESSMENT O~ HE:LICOPTER AMBUL.ANCE SERVICE 

. I I. DID 'LIeIlT ADIr~"S~LY AI""~C:T YIC:TIU'1I CONDITIO"? 12. WA,. 1.'1'£ SAveD 011 IIC",au" INNIIY AlrERT!:D? 

Ep NO 0 YESCCXPI.AIN DeTAILS BELOW) DYES r:p NO (UPLAIN DICTAILS BELOW) 0 YES ~ NO 
_______ i-______________ ~ __________ __ 

,.t. APP"AIOAL 0" I"'IIST AID PIIOCItDURC:S p,,.onM~D ecr'OAI: ADMISSION 

~';:'Ca..():.,-:,:...· 0(' Gv\..:K c: .... tfli.,:v ~\ (. cd. (jf</ /f'v 

(>'0(1:(\-- ! l'-' 1h\~ Q d.~ e... 

I II. WHAT w.o. .. PATIENT'S IItACTION TO D£INIO AIIII.I,.T£D TO HOSp'TAL? 

1--------------------------------------_.-----. __ .------- -
10. ,,£ ... AIIKSI RESEARCHERS WELCOME ANY "OOITIONAL COMMENTS OR SUGGESTIONS BY PHYSICIAN WHICH WOULO ENABLE THEM TO BETTER 

EVALUATE THE USE OF HELICOPTER VERSUS CONVENTIONAL AMBULANCE TRANSPORT. 

o 1'iJ 

Qo-vQ(-Ct,e..--

SPG C~ 6-f (+c. {~ [..{> p r ~ l<;' lJ(.' (\ \",d ~ " .. (-vi I\.J6 l: ... ' 

"-,6 c.-..~ J "--(l\. ~ (l\. c.. J I ( «./ C~~-:. r;::.. l' -t . 

in 

MAIL. COMPLETED FORM TO J. STANLEY SMITfi M.D" ROOM 907, HEALTH & WELFARE SLOG., HARRISfJURG 



2 I.DATIt a. NO. 

PENNSYLVANIA STATe: POLICe: 

HELICOPTER AMBULANCE STUDY 3. lIUOMITTE:O BY 

~~r. Jnr..CD L. Doyle 
... TIMe 01' RP.:QUElIT II. lIounCE: 8. TYPE OF EME:RctNCY 

O~53 priv;;:.tc p.:trl:,y nC' lx SC{ nc g ACCIDENT 0 O"rHER (SPECIFY) 

7. LOCATION 0,. ACCIDENT- t ... E:Rct .. CY 

8. LOC .. TION WtlE: .... OTlFleo 11. CREW ... e",OER5 (LIST ,,"MES) 

sn ~ 1 ::.ct-,on 13:.'.!T,'J.cl:a P.:\u1 ZJLL 
8. TUAI: DEPART£D TO SCENE. 10. TI ... E .. RRIVED AT !lCE:"E 

~ 0::555 hrs. 0900 11ra. 
12. TRAF"'C CONDITIONS AS VII:WED BY AIR 

Eorth lDonc blocl:c<l duo ovorturncd veh. 

1' ...... BUL .... C.: PRE:!lE"T NAME 0,. AMBULANCE: 14.- w .. s ..... .,UL .... CE CALLE01 ID. TI ... E or .. "RIV':L 

DYES Gr NO ~.~1,;\1i."'.~~~c"·*n 12.";!Cll1.tLG .. \r~:b. cr::J YES o NO 9?QS . (~t,-:L':l;~tcclL_ 
Ie. POLICE PRE:lIENT ....... E 0" ornCER 

Q] YES 0 NO Chief. ~!ilJ..i;'.!.1 r;;-:ICI; I 
DEPARTME .. T 

Upper U~icl'1 ru1 T\'!PD Police 
17. TPlA,.,.IC CONDITIONS AT SCt:H£ 

Cont.roiled by CH ef l;i;IC1;;. 
111. WAS DOCTOR PRE:!lENT HAtr..41: 0,. DOCTOR 1 II. W"" AIRLIYT REQUIRE01 o ye:s o NO 

o YES ~ NO I" YEll, IHDICATE TI ... E R£QUIRE:O __________ _ 

,-0. ACCIDE .. T IHltE8TICATED IIY ('I A ... E) DEPART ... ENT LOCATION 

Chief K~IC2!; Upper L"I·;chl.:tn '!"":.!'e Lionville P~. 

- - -- -

1, REQUIRED TRANSPOR TA TION TO A HOSPI TA L (INDICATE NO. or PEOPLE) 28, DID ANY ONE REFUSE TO U~E 
~~~~~~~~~--~--~--------~~~----------------~------------------~ 
2:1., Ito. AIRLI"TEO 23. NO. 0,. "LIGHT" REQUIRED 

1 1 
7. 

HOSPITAL NOTIFIED TO MEET AIRCRAFT 

NAMI!: OF PATIENT 

30. HOSPITAL TAKE .. TO IGIVE NAME) 

Cho~tcr County 

2 ... NO. USED A ... aUL .. NCE au. NO. USED OTHER Ioo4E"N9 HELICOPTER 0 yES BB NO 

none none I,. VES, EXPL.AIN BeLOW 

r:a YES o NO iNFORMED OF TYPE OF INJURIES !Xl YES 0 NO 

PATIENTS AIRLIFTED 

YEll .. 0 VE.!S HO 

X 

DESCRIPTION OY INJU~IE9 left shoulder -inj. 
L:>.c. of oc.llp, Abl·. of riCllt lce 

CQNSCIOU9 P'IRST A,O GIV£U 

31, 
WAS ANY DEL.A.Y ENCOUNTERED IN TRAN9P'ERR1HC PATIENT FROM AIR .. 

CRArT TO HOSPITAL c:!l NO 0 YES (EXPLAIN BEl.OW) 

NARRATIVE-DETA1LSluSE "DOITIONAL PAGES YOR CO .. TI .. UATION) 

At 0(;53 hro., Cl. 1:r. Cli.fford AmZ"..:?S0il, ED,;11, Chaster Sprin[:o c;·llcd str:t,ion und .::dvised 
or-accident no:~ 1"j 0 110.':10 ~'n<1 tLu.t, D.'o:.lhuln ... 'l1Co ar~d fire truck '·l!J.3 needed( 1.r. ArJ)::::P.SCl; die. 
not l::nm·[ if <!.TJbul:mcc U,tG ncoded, but he felt froLl looldn~ fro1':1. his har.~c" one "<'H3 r:CCC~C(~) 

Aircr:i:'t :~.irhorn i.!t 0:]55 ;:1'':: .. ";-:nd pl'occcc2in,: to the Dceno, l ... ?:·Ul' nileo -:>1ny. ;~\!J nil'cl'.:'ft 
cffcC"~,cd l.:l11t!i..'1,:; in field rlO;~to ro:.C:~;,·.y" 'dctit'''J ~iO.3 nb:Jerved 1"l~."it1Z on the :-:c~:I't bCl"l.l. 0<)0' h 

i:l:'itcr ali:.,:irtcd fro;, ;~ir.::rt..ft 16:~,}1 J..i~tcI·~ VictJ:'1':J hlecdin.~ Lnct brc;,t,hillJ cor-.tl'ollcd c.t 
t:ir.o of nrriv:Q. Vict:L"'1 pl:'.ccd :L'1 .:drc;-uft .:~ncl off uOLl..'"1d ;:J.'G CY)02 hr3. 

- -
1Ihilc cnroute to Chester C01111ty I:oopit.n1" ";riter advised r:xton L:1oo to CO:1tnct ~:o::;,:i.~~c..l 
and t:dvl:::c cf :~c.r:di!1'::: n.rri v~·l. 

Aircr.1.ft, l-~"1dC'J ~,t Chc:::;tcr COUJl"':S I!o:';Yiit::.J. at 0907 h1"8., oircro.f.t I:'.ct b;:,' l.l.:::bu.l:.ncc t',r.d 
'1I"ict:i.l1 l'r..!.:o"."cd +;0 c: :Cl"c('nc;/ roa:. 

19 :.:. ___________________________ ,_ • .-J 

.~ .... l,,~' .......... '100...... . . ..:.." ),,1.. •. ;~. 



,..--------------------------------_. 
HAll ... IRItV a· 661 I. DATil: 

HELICOPTER AMElUL.ANCE STUDY 

DAILY ACTIVITY SUt<1MARY 

... 

4 ·S:)iJ Q 6'3 
1-----..::.....-....:-=--.--- ~~~-~.-
2. ",. ... TlON 

Exton 
S. TROOPER 

4. PILOT 

HEL.ICOPTER ARRIVAL. TIME: 

~'e:-TOlJRO"-';UTY 
G700 bra. 

7. PROGRAM HOURS 'Hls 0.0..1: 

PaiL Zill 
____________________ ~F.~LIGHT HOURS 

PATROL EMERGENCY 
TO: 1500 S hrs. none 

8. 
"LIGHT. LOG 

LOCATION TIME L.OCATION TIME LOCATIOH TIME LOCATION TIM!. 

Etcton 0705 ___ 1 Go~h:)n _ l?25 
--

LIFT OFF 

LOCATIOH TIME LOCATION TIME L.OCA TlOH TIME LOCATION 

LANDED AT Goohon 0710 Phi1J. 1330 :l::C,Oll 1/ .. .35 
~ . "."): .-, .---- 'y' .... 

TOTAL. TIME aD5 1:05 
---;~--'. -- - ,,_ .• -->..:.:....- - --~---'------'-'-.-~~.:;. 

SIGHTINGS 

ACTIVITY TIME LOCATION ACTIVITy LOCATION 

tiso.blod 'i'.rt':c:;: l::;CO T' "1'"'1 1. .!. .;'i v:"", 1:lon~;illc 
J~£ ~-

13C1 1\'" JI., (""'.'"'1 
.. • ,1.-...1"-'1 

/ . 

10. 

INCIDENT .\ TIME LOCATION 

INCIDENT I TIME I LOCATION 

INCIDENT I LOCATION 

l;]cr~·Jillc 

ASSISTANCE RENDERED 

INCIDENT 

INCIDENT 

INCIDENT 

TIME I LOCATION 

TIME LOCATION 

I TIME: 
LOCATION 

I I. flEM.o.RKS 

U:1:1.1(: on pc·:i:,,:'ol rno:.1 Oit).!.~ ,,:(j~ .,::100 L"1 t!'l~ L:ton".lillc C..i.'oa. o:)~}~1'~T;)C a tl·:.:tr.:!~ tl't:() to:';' s't:):::):) 
i.l~ t;~::l Sotr::'~1 0'):l!1L 1~::l1::: ~1.,.: ·0:18 c:.rl-:::lt .. c!~':;~r~i!'!J .!c,~{~'.ric r::'.:'CUllU l~iC. J\..D..'C11 !'!.?t rc;:io~c 
tho .8:·,:'t.iOr.. st'.:t.lo:1 ru::.."i ci.7i::::d tl~~J.t .::'. r.,;."'.t!'ol v:J:1ilc;) oho'.l.ld 0.3 dl::r")c:(,c}~c:d to C01Y0!'o1 .. . 
trclfi~:ic. 

A.~, ... ,,",,, {,;", 0",..,.'·,.·, .... (1 IT.· ..... " ,...,., '1\'''"' .l1.,...;....!. v'" ~_ .. V ;..JU,,;_ If oJ.. ';.~ ' .... # _"'w-L .... l .... :J. 
~!x'''v'':J !::ont,:to~~:)c.1 (1J.ac.1JJ_c':: 'Gj:'~ . .J::. 
C.33i8t~!!lC,J r;.oodJL!. 

12. ARCA P"TROLLt:D 

:·":,111.c :) 
r __ 

t:"::3 ')J 

c··.., ... ~~h-3 

of t.1D 
D C01:3 o~ D- eco i(: 3!.'r::' jU:lt, "'1,.., ... ,,)..'.., J I~_ \,} ... __ or t:n 
P ... '1. t"'I,,{'4rt .. t.. ,,-, 

':'J./..J L..., .... ~ i"c ~,;o.3 J:JCJ:'fDd ·lir.']. t !10 

'P,~ ..... -' ... _~'oJ.1·_~~"I .. : ... 1 .......... '1·~'1 0· ... .... ')""'"., ,.,..""" ."'i~ 1 .... ,... .. "'.! .. ~1 0"""""·" 10'J ~'"\11 5r \ J .. ,., ..... 1"";-) .",", .... ,t .. ''''!.. 0 ...... ·' .... ;00,.,:,.--:, J.,..., ._... ... ~ ... d • .:._·! J .. :_ e:..'v', .• V'ooJ Jt.I...Io.! ~ ....... _.J.. ·1 ..... _ _ \ 1". .•. : ... _ (':01' 0,01'-' ",J,-:.. ... ~, .t. ,-,J.. v,.,! J .... _ "'; ......... U·J 

~"""· .. ~·'I ... #· .. l. ..... ~·· .. "'''' .. 'It c .. ·--..,.. ""'J ~'O 1'->'-) .... ~'""'·-!l o· ... ··r ,,"""'" t .. p.,.. r' ...... )"'1 .... .!~,., .................... - .. ,-'( ' .. ' ..•• -•• ' .•. ~ . .:...v' .. ~J"' __ .!. .. ,t..:\J·.~.i..; .. 1 ... -.) ': ... .w.;> .. U .. II" ~ ~''OJ ... v.. /'.' _U\,) u' .. ) ~it .i. ..... ..:. .......... .-' .. Je .......... ,JV f..J1 J • .... ~ 

{-... ,,~; 1 '"\J-~ ";-C"' ,-("O"","·~·ll ~ •• .,." "~ •• V'\ •.•• -~. 1~" ~ 11'"l ·i n'~' 0 rJ\1'~ 1 ., T"rI:' ."i -, '.", ~ ; ... .;. ... ~ ~: ,. ,. ., 
~'"" -i ..... _-..I ... "'o..)V;) ~"'I....., .. v./· .. .!. .. _I.o • .I_ ...... ..,)_.~ ...... ,,1 t._ ...... ~I.U L,l ....... _\. •• ... ..;..lU. ~~ __ ~v_u • .1t.-)..J"''-''_._''' ... ) - .......... 

Ph:!.l.::. to n:tcn. 
o OVER ICHEc~ Ir .o.PPL1CAOLt:1 

~----.---------------.---.-.- ... ~--.----. --2.0 



AS." hltv,. 081 0:" ,1-",I.lt. 
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HELICOPTER AMBULANCE STUDV 2. SYATfON 

CAll Y ACTIVITY SUMMARY Exta..'rl 
s, TROOPER 

1'l:i.J..li..1.tl B G P..:11chtmc 
, 04. PILOT 

HELICOPTER ARRIVAL TIME: 1500 Po.ul ZiL1. 
, TOUR 0" DUTY 7, PROGRAM HOURS -':111" DATE P"LI GilT HOURS 

PATROL. EMERGENCY 
I(DMI 1500 TO: 2100 6 

0:1,,9 0:13 , 
- ----

, "LIGHT LOCI 

LOCATION TIME LOCATION TIME LOCATION TIME l..OCATION TIM': 

LIFT OFF Exfio..'l 100~ U0 3 0 322 181;.0 Pclc.tctm'ffi 29D-J Pc:100 1921 
---

LOCATION TIME LOCATION - TIM!: l.OCATION TIME LOCATION TIME 

LANDED AT U0 5 0322 192,5 Pottnto;·n H~5,5 [>0,;100 1917 l108l1i::,:vil ~e 1930 
-- --~- "-~ .• .o;--~;J -, - i' -- . , -.... 

~ 
: : 

TOTAL TIME 0:25 - 0:15 O:O~I 0:09 
.!'"- ,"-------- " 

SIGHTINGS 

ACTIVITY TIM': LOCA TlON ACTIVITY TIM': LOCATION 

- --

... ASSISTANCE RENDERED 

INCIDENT I TIME I LOCATI-ON - • . INCIDENT I TIME I LOCATION 

J,3-42$31 
.. ,. 

100 Hortl . 
1915 Puo-Rtco 

Ccl?~ltry Till);' ChCS'~1 ~ Co; 

INCIDENT I TIME I LOCATION INCIDEN T I TIM!!: I LOCATION 

• 

---- --- ---~----- --------------

INCIDENT TIME LOCATION INCIDENT I TIME I LOCATION 

---- -- --- ---- ---- ------ --------- --------

I. I\EMARK~ - - ... ... ... .... .. ... ... ... .. 
A'£ the hour of 1913 the uircr~t UC:1t ii:t:rbourne i'rcrl tho-Potts-co:.:n Airl5oJ:'"'c, at -EhC""SD.m0 

time th:13 officor-received n. C2lJ. -fron 'i'Pr~ Zir.:::.er-.nn-rcqncr;'r.,in,3 11010 /} 1 to ~3siot c.t c...'l1 
accidcnt"ol1 p(].~ -R'Gc~ 1CO~ ·Aj2cr.:U't 1,-:10 c.t tho cceno-at 1917 hO'r'3" lOJ.dc-d-victin abo:.1i-d 
ro.raZ'D.ft" Cl1l"9ut9-to no.:::!~ D.t-1921 hO!ll"o, m-rlycd;':l,lc, Phocni.wlllo Hosp~ at 1930 hour3~' 
V5.c-r,i':1"rg0UoD-Gcd to be tv.J.:e:.n to PhocrrlY.:rllle IIo.:r.l.')~ 
DlccI: 'If ·IJOl'lt 'Uo ' 
LJPl' CFF Phocn.i."-:,,villo Hoap; 1937 
Iil1lD:::D AT E:~an 191~ 
Tor AI., 'l'11Z:; 0:09 

. 
-2 .. ARtA PATROL.l.ED - . - ;.. - - - " 

... -
SO"uth 0:.1 p~; Ric; 1GO-to U.So 30; 't'!(~ot 0:1 30-to DeDo '32:~.J -i·!'':!S·t 00'322 to Pc.~ ~SI -!j~:~ c.:1.:rC:"·.;:·C 
0· .... ""'0,,:""'11 ,-.:,-......... o· -0 '::.\""'1 to o-"'''''~''''''''"' J·.,·'if'J. ..... l.· ... --nc-;.,..~l.ll cp'" Pa -c;;' to--P;':'-;:-"''l 1':'l1"l·""l~'J-11·C f:."'~'-~" c· ... p, .. , .. .. .:;. ... _ ... _l.I U\...;..l.':'0.4 .... -'~~ -.IV....,;.J.V_ (.t--- ...... ~ .. _1I... ... 4) _ - ___ ....... __ $ ........ _ .. ;} , .... :...>\.1 .... _ ....... '·v 

~::dJ.:c to PO-& 100, ~ncl'·ih 0:1 100-to Pot'cstc:::n Airpa..~,: Pott:;tc:-:n .ki.!:)Q.."'i;' D(t.x~ll C~1. ·iCC. -to
scc."1C of <lccid:-.:lt'G" Rtco 100 rent tc Phc . .::,.'1i:;:"'/lllc HO::Qel Phooni.::c.rlll:J Ho3".,'); ::::;C:'::':l 1",0 Z:;:;'c .. , 
o OVER (CHECK Ir APP~ICA6t.£' 
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-.. PENNSYLVANIA STATE POL.ICE 19<00>8cy.:Jr,-63 _ ""T' 

N 
o 
T 
I 
F 
I 
C 
A 
T 
I 
o 
N 

S 
I 
T 
U 
A 
T 
I 
o 
N 

HELICOPTER AMBULANCE STUDY 3. lIun"'ITTEO BV 

H:U1iDJ:1 110 B-'110111:'.110 
4. TIME: OF REQUE"T e. TYPE or EM~RCOENCY 

1915 g Tnr~ Z:i.li:·::~(>.Z""-rm X{J Acc;loEN T 0 O"lHER (SHe 
~~ __ ---L~~~~~~~~~~~==~------~----~~--~~----~--~--

7. LQCATION 0" ACCIOeNT· E"'t"cotNey .-

PU; J?Ltc: 100", 1 r:ti1o scuth_ of p~~ "I21!,. Ho:"th Covc~ltry Ti'Jp; Chc:Jtel'" Cot.t..'1t"l 
I I. CREW MEMBERS (LIST HAt.. .-

fuuJ. zill ____ ~_?Uctl_ 
9. TIM!!: OEPARTED TO "CENE I O. TIME A~RI""ED AT "CtNI: 

1915 1917 
12. TR .. r"lI: COHDITIONS AS VIEWED IIY AIR 

13. AMbULANCE PflE"EHT NAME OF AMBULANCE 14. WAS AMBULAHCI: CALLI:Ol II!. TIMS: OF ARRIVAL 

DYES en: NO xr A DYES ~ NO ' 

.Ilo..'7"j:m.'J.. 
I g. WAS AIRLIVT REQUIRED? DYES []X NO 

,F YES, INDICATE TIME R£QUIR~D ____________ _ 

.---- - ~----- -- ---- -- - - .--- - - --- ---- --~- - -- -- - -------~ --~ ---------- --- --- --- - -~ -

.21. REQUIRED TRANSPORTA liON TO A HOSPITA L. (INDICATE NO. 01' PEOPLE) 211.010 ANY ONE REFUSE TO USE 

22. HO. AIRLIFTED \28, NO. O","l.IGHTS REQUIRED 24. NO. US EO AM6Ul.ANCE j211. NO. USE~ OTHER MEAN" HEl.ICOPTER 0 YES ror 
1 0 I,. YEll, EXPLAIN BELOW 

E 127. 
1
28

• V HOSPITAL. NOTIFIEO 'ro MEET AIRCRAFT oct YES 0 NO INFORMEO OF TYPE OF INJURIES ID! YES 0 NO 

A 
C 211. PATIEtJTS AIRLIFTED 

U NAME 01' PATIENT .- . 
DltllCIlIPTIOI'I 0" 1HJUftiES 

.. CONSCIOUS I'IRST "'10 Gt 

A • nirtl1t 10"'", to 1\l10e 
_,!U HO YES ~N.. 

'L.1) IJI..h. A..l. T 
I .. 
0 
N 

30. HOSPITAL TAKEN TO (CiIYE HAMEl f 31. WAll ANY CELAY EHCCUHTER£D IN TRANSI"ERRINI; PATtEN T rROM AIR 

PhOCL'1i::Nill ~ lIo::'Jit~ CRA"T TO HOSPITAl. [1JC NO 0 YES (EXPI.AIN eELow) 
"'---'--

lI2. NA'RRA TI VE· De: TAILS tuSE ACOITIONAL PAGES FOR CONTINUATION) . 
At 1915 -hctU"'o f.hjjj Offj.ccl" received Do !'2.dio fl.OSSr!.0V fran '?P:r; f1cr7.'J.d Zir.~Cl"r.nn ot a Tra.f.fi 
t'.ccidcnt 0...'1. P.io -Ute; 1(;,{)" a~lJra::~ 1 rilo sou'c,h"oi' p()..~ r.f,co 7'21'1 ct -ehis tir.!e a.1..rcr.::.i't was 
llll-bo'\.U'l1o ov~ tho ill-€Cl"..Jcctioll of 100 E..nd 724, , ... j,-.cr2.tt rC:J)ondcd to. cill; -.:?t acene £'.t 
191Tho~3 lOJ.dcd vic'Gil~ c.bo..:.ro tUrcrD.ft, lci't scono at 1921 hoUl'::; l<m<1cd at Phocnh:villo 

. Hosp~ at 1930 hoUJ."~~ - - ... ... .. 0- ... ... - -- . 
On the Cl'ri \'::-1 of the ::U:rCI'.:~.:~t <!t I!ol12itJ2.l 

,., 
a~tc..'1:b.nto net un i;ltJl litter. ... ... - ,: 

Victi"l rC<}ucctcd PhOC1~j'...::~.llJ.c I:03' ... '1itcle 

-

22 .-------------=-----------_.- ~-.-



"General Hospitals II In Highway District 6 .;:-

BUCKS COUNTY 

1 Bristol - Lov/er .Lucks County Hospital. J:"8.th rtoad 
& Orchard Avenue. 

2 Doylestovln - Doylestown Hospital. Belmont ·'i.venue ?: 
Spruce st. 

3 ~ualcertown - lc~uaJ~ertown J:,os.i!ital. 11th St. tt; Pal'l-r live. 

4 Seller'sville - Grand View hospital. L8.vm Avenue. 

5 Coatesville - Clement j,.Jckinson l;lemorial liospital. 
82t.1 1. Chestnut ::,13. 

() Coa tesvillc - Coate E',ville Hos9i t.al. 300 Strode AVGl11H"J. 

7 Phoenixville Phoenixville Hos.pi tal. 140 !·:1.l.tt J."oao. 

8 Phoenixville - V~lley ~brge General Hospital. 
Cha,rlostov,m Road. 

G ~!('est Chester - Chester County Hospital. 500 h. I\~::L'sh[;\ll st. 

10 ~est Chester - ~emorial Hospital of Chester County. 
326 flo. ~";alnut st. 

11 Jost Grove - Conmluni ty !,;emoriEl llOBl)]. tD.l. 1(oute 1. 

DJ.:.:LIL'irud:1 CO'u HTY 

12 Cheater' - Cl'oz:Jr-Chcste:r." Eedic::.l Cent.cr. Ibt;·~. St. &
'upland Avenue. 

13 Chester - Sacred heart General liospi tal. 9th &. \'/ilson Sts. 

111 Darby - 'fhomas U. };l'i tzgorald Mercy Hospital. 
l~ansdowne Avenue & Bailey Hoad. 

15 Drexel Hill - Delaw8.r'e CO-illJty j\lemorial lIospi tal. 
Lansdowne and Keystono Avenues. 

16 Haver·tovm - Haver/f'ord G(:nE';l~al Hospital. 2000 Old '.'~'Gst 
Chester Pike. 

6.,~ )( (t. {,.) l; d ~ 
>/,..,1 J 

23 
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... 2 -

17 II!edla, - lLili.dle liie::lori[~l Hos~i tal. U.[:h,,·my 1, 
,.0.1 timore PL.;:e. 

19 Abingto:'1 - Abington ::jE:-!I1orialiiospit.a1e 1200 York Ho1.'.C .• 

20 :&,lkin8 Pru'k - lto11inc; Hill Eospi tal and Diagnos tic 
Center. 60 E. 'J1vmshp Line. 

21 Lansdale ... l'\orth Penn Hospital. 7th and Broad sts. 

Meadowbroolc - Holy hedeemeI' hospital. 1648 HuntinG
don PH;:e. 

23 Nor'L'istown - !,lontgoJ:lery Hospital. Po'well and Ei'ornance 8'Gs. 

24 Norr'istown - Sacred Hea 1"t Hospital. 1430 DoKalb St. 

25 l'!ol"lristo'\vn - Valley 1,10rge 1,Jedical Cente.r and Hear'" 
1108p1 tL1.l. Germantown P:i.ke. 

26 Pot cstown - Pottstown l';lemor·ial lVlecUca1 Genter. 
1212 lIiSh st. 

24 



AMBULANCE SERVICES 

Abington Township Police Department. 1176 Old York Road, Abington 

Ambler Community Ambulance Association. 9 S. Chester Street, Ambler 

Ambulance Association v 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 #1. 44 9th Street, Darby 

Delaware Valley Volunteer Fire Company. Erwinna 

Dublin Fire Company. Dublin 

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

Elverson Fire Company #1. Elverson 

Enterprise Fire Company Rescue Unit. 120 E. Montgomery Avenue, Hatboro 

Essington Fire Company #1. E. 2nd Street, Essington 

Fairmont Fire Company #1. Susquehanna Avenue & Court Street, Lansdale 

Folcroft Ambulance Service #1. Primos Avenue, Folcroft 

Franklin Fire Rescue Squad. 115 Concord Avenue, Chester 

Friendship Fire Company #2. 1628 Huddel1 Street, Linwood 

Friendship Fire 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 #1. Railroad Avenue, Honey Brook 

Horsham Fire Company Ambulance Corps. Meetinghouse Road, Horsham 

Huntingdon Valley Fire Company #1. 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 #1. Friendship Ambulance. 1557 Ruddell 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 

Minquas 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 #1. Winona Avenue, Norwood 

26 



Ogden Fire Company #1. Osden Avenue, Ogden 

o.P. James Ambulance Corps. Doylestown Fire Company, Doylestown 

Paoli Fire Company Rescue Squad. Route 30 (Lancaster Pike), Paoli 

Parkesburg Fire Company. Parkesburg 

Parkside Fire Company #1. 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 #1. 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 Associa"tion. 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 

27 



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 #1. 330 E. Lincoln Highway, Coatesville 

Washington Fire Company. 15 W. Hector, Conshohocken 

W0st End Fire Company. coatesville 

West End Fire Company. Phoenixville 

West Grove Ambulance Association. West Grove 

West Norriton .Ambulance Squad. 1987 W. Main St. 1 Jeffersonville 

Whitemarsh Township Ambulance Association. Joshua Road, Lafayette Hill 

Yardley-Makefield Consolidated Emergency unit. Yardley. 

TOTAL - 93 
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N 
\0 

IIruue 

1. Avondale Fire COillp<Uly" 

2. Ifalvern Fire Company 

Af"filiation 
path other 
~nC7 

None 

None 

Personnel 
on Duty

_{hours) 

24 hr:>. 

tlumber 
aT 

Vehicles 

1 

2 

3. Darby" Fire COIIlp<tlly- ill CollingdaletoYedon 1 

4. Warminster Fire Co. #2 
Ambulance Corps 

5. Honey Brook Amb. Division 

6 • Skippack ColIJl!'.mity Amb. 

7. Ke~nett Fire Co. #1 

8. Folcroft Fire Co. fl1 

9. Clifton Heights Fire Co. 

10. Union Fire Co. #1 

11. Goodwill Fire Co:::,"--:: 

12. ladies Aux. Parkeoc 

:3. Minq~ Fire Co.. .:t 

11.. Springfield Amb. A,:;'-o~ca: ':::r. 

15. Springfield Amb. ~orps 

16. Manoa Fire Company 

17. vte3t End Fire Cv. #3 

Fire Co. 
I 
Fire ·Co. 

/lone 

None 

!Ione 

r:one 

:;O!1e 

:::l.r.e 

?~re Co .. 

~:o('.e 

:Ione 

tlone 

None 

18. Elver~~~ Fire :~. Amb. Assoc. Fire Co. 

1'). Harl,':·c·:'.lle :"0=. Fire Co. 

20. Frier . .:=.-!'.<;: r:re COr.1pany 

2L. \oJhite;.a~~t LVi? Aulb .. Assoc .. 

22. Goodwill Fire COl:1pally 

23. Amb. Oiv. of Radnor Fire Co. 

24. Ber';;'"ll Fire Col:1panY' 

25. Trevose Heights Rescue Squad 

26. Horsham Fire Co. #1 Acb. Co. 

27 • ~lashington Hose Conpany #1 

/lone 

None 

None 

Ilone 

Uone 

None 

Ncne 

None 

28. 'l1"ip. of L. Merion Police Dept. None 

29. Jenkintown Police Department None 

30_ I.j mrood VolUIlteer Fire Co. fll None 

* Nursing·F.omes 

14 hrs.. ,reekdays 
16 hrs. Sat,.& S.m.1 

24 hrs. ans. serv.1 

11 hrs. 

24 hrs. 

7 hN. 

24 hrs. 

24 hrs. 

2!. hrs. 

24 hrs. 

Z1. hrs. 

::one 

:;one 

~:on-e 

U hrs. 

~ior~~ 

~::::", ... : 

2J... ::..: .. 

Varies 

2L hrs. 

24 hrs. 

12 hrs. 

3 hrs. 

24 hrs. 

21.. hrs. 

24 hrs. 

24 hrs. 

2 

1 

1 

1 

2 

4 

1 

1 

1 

5 

2 

1 

4 

1 

1 

HEUCOPTER AHEUU.!ICE STUDY 

AHB!lIANCE SERVICE CU/B INVENTORY SURVEY 

Fee Schedul;, (dollars) 
/I=ber of TriDs 1 ~6~ l'.ax. I F2:I!. Rate. 

Tou.lISchedt!led % IE=r,,;'i:~ % I l".in. Xa."'{.. Or' other 

198 f, 

400 

9121 ll8 

834 

120 

196 

367 

167 

20 

86 

50 

3261 100 

450 

I 
3% 192 ml 10.00 125.00 

20% 

I 

620 10.00 

667 • 60%1 Donat.1 1.5.00 

100 I 0.50 per cile 

110 

317 

226 

280 

10.OC 

10.00 115.00 

3.00 

3.00 

3.00 

3.00 

Donations 

Club Me!!!bers 

3.00 

2.00 }!=. 

No. of Tri= I Total lIiles 
~r. f Transf'.. Driven lC67 

81 I 97 

60 

620 

78. 

99 

111 

367 

200 

280 

336 

292 

92 

23 

111 

126 

170 

5,000 

10,000 

7,000 

lJ.,000 

5,COO 

6.263 

5,500 

L.UOO 

5.Q."'(} 

4691 215 254 10.00 0.1.0 per ",ile i.5B 16,0% 

2.225 

131 

400 

!.1.::: 

~75 

.~t~ :> ., 

-~ I 
:3~ 

33 

100 

200 

~-3~ 

oZL 

35 

13 

5:,,1 ::57 

}60 :50 

425 

750 I 563 

620 269 

1600. 

2COO 

4581 210 

1190 

239 

325 

45 

25 

98 

300 

2!.0 

70~ 293 

lao 

103 

89 

257 

aJ 

,.", 
~vp 

75~ 1a7 .. -5% 

285 

248 

1190 

194 

JOO 1 

2 ... 00 per .ci.le 

o . 50 ~~!" ci1e 

7.50 

15.JJ 

15.0J 

10.'J0 

10 .. 10 

10.00 

I 
:5.::;'J 

;'C .. ',}O 

2O.0~ 

3.00 

CO!:::l. Chest 

~1t:r:lbership 

3 .. 00 

3 .. ;0 

3.00 

3.00 

Collections 

2 .. 00 ;ar mem .. 

2.00 

2.00 

Varies 

3.00 

Donations 

Donaticns 

Donations 

123 

:..:.0 

2'::0 

3:5 

ISO 

<"~ _'4 

~~ 
~O 

233 

1600 

190 

194 

288 

3 ;:."~ 

=:.2 l.i.,.OC~ 

:., .... 151':"}:' 

6.i.L .. 1::'.5:3':' 

lL,730 

;1 7.577 

:2,185 

5,140 

!.::? i..,5CoC 

4.:>500 

6,000 

10,109 

1600 1.0,003 

10,000 

1::.0 

12O~OOO 

45 1,000 

37 4,425 

'1- ~lu;oher 01- 1967 
Hospital Operating 
Served Cost 

4 t 1,000 

:3 

6 

3 

:, 

5 

4 

3 

Y.a.~" 

" 

}f.:v:y 

:.r..a..~y 

!-any 

:. 

72 

:7 

:{&"'!J" 

Y.anj 

¥.a."lY 

!. 

1. 

3 

:1 

4 

29 

7,500 

l .. Li-J 

2 .. 137 

3.'J:JQ 

3 .. 00': 

3 .. 5C.; 

.3~ .. J::\-;' 

3 .. ':X 

5.:)·~ 

:5. : 

_. - ... 

~66 

2"; : 

1,-::'(" 

5" 

5.::'<:' 

:':,000 

"'.636 

:4.0':~' 

5,4~r(. 

938 
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Name 

1. Avondale Fire Company 

2. Malvern Fire Company 

3. Darby Fire Company #1 

4. Wanninster·Fire Co. #2. 

Trip 
Char"e 

yes 

yes 

yes 

Sources of Inco"", 
Club 

MeI:!bershi 0 I Donations 

yes y'lS 

yes 

yes 

yes yes 

HEI.::CO?rE? AHB(JW;C=; srJDY 

.A.MBUT_~;CE SERVICE CLUB n:v-clITCRY SURVEY 

Otter 

Average ~lo .. 
Trics/Y..onth 

':'~~r-.I Tra.."lS.f. 

14 4 

Fire Co.1 10 20 

35 

70 

15 

15 

Length of 
Trio !-:iles 
An. I ~. 

30 

25 

5 

7.5 

90 

120 

75 

4-5 

No .. 

1 

2 

1 

1 

Aobula-~ce Vehicles 
Total I Time 

A~J_C~pacity Availab~e 

3 

1.5 

1968 

1968 

2 

6 

1 

1 

100% 

100% 

100% 

100% 

Average 
Net Cog 

$ 
7,550 

25,000 

5,250 

9,200 

Annual Cos~ ($) 

Insur. I Gas. Oil. L::b. 
s: $ 
200.00 LJO.oo 

200.00 

200.00 1,000.00 

;: 

Ma.in~. 

C!:he:-

1.00.00 

300.'::C 

--

Ambulance Corps 

5. Honey Brook Amb. Division yes yes 9 1 5C ll5 100% 

Skippack Comm~~ity AI!lb. 

Kennett Fire Co. HI 
l-~~~~~+==----t-~+-;:;-F~~"lry:-rl -11 i=1'J~J .. I---=---+~~~:-t,-~r~~~0 .3= • ..x1 

5. 

7. 

8. 

yes yes 

yes Fund Dri'le 12 

I 30 

1. 

5 

3(. 

15 

:00 

1.,:; 

;: 

1 : 

2 

c 9f?% 

100% 

14,000 

13,CCG 

5,750 

.400.00 

1,100.00 

4ll..JO 

570.00 

550.iX' 

80 ":.;6 

':''::.0 .. 00 

::3:.,--"~ 

Folcroft Fire Co. #1 

9. Clifton Heights Fire Co. yes yes 

10. Union Fire Co. #1 yes 

11 . Goodwill Fire Company yes 

,12. ladies Aux. Parkesbarg fire Co. I yep; 

'13. Minquas Fire Co. if;. :"c. j#~':; 

!Z... .~pringfie11 Ar.:b. A:-:~':~3.~i;):-~ y-=-2. 

15. Springfield ~_'!:i:. ·;"rr.: 

16. &!loa Fire CO~ta!1? ::.- ye~ 

17. West End Fire ;:;". "". :; ~.;.:3 yez 

18. Elverson Fire :0. ;,;"t. .l.~~;:.". ::~e: yes 

19. Harleysville co~. cere :,. J~"~ 

20. Friendship Fire CO"'Fany yes yes 

2.1. l-i1dtemarsh Twp. Amb. Assoc. yes 

22. Goodwill Fire Company yes 

23. AI!lb. Div. of Ra:lnor Fire Co. yes 

24. Berwyn Fire Cocpany yes 

25. Trevose Heights Rescue Squad yes yes 

26. Horsham Fire CO. III AI!lb. Co. 

27. Washington Hose Company #1 yes 

28. Twp. of L. Merion Police Dept. 

29. Jenkintown Police Department 

30. Linwood Vol~'lteer Fire Co. #1 

Hem. Drive 25 

L:"; 

2: 

J~Z ':0:::''':1. ::-.";..: ..... :; 

• =, 

.. 
:;e;;~. Dr.1 ;;; 

yes ':'1 

yes 20 

yes 36 

yes 

yes 

yes fvarious 

25 

65 

yes 85 

20 

Budgeted. I 95 

Ta.xes 18 

yes 24 

:.) 

::.:D 

; 

55 

21 

F) 

36 

20 

120 

15 

17 

2 

2 

!:' 

t 

3<' 

;f~: 

'::1 

.!..;., 

20 

Ie 
11 

15 

2 

2.5 

2 

13.5 

12.35 

6.) 

2:';; 

l' -

':5 

't::~ 

25 

385 

113 

1. 

1 

5 

2 

290 ! 1 

(, 4 

3.5 

180 2 

:;'O~2 

~-: yr. 

=15% 

1);% 

~,:JOC' 

18,0~C 

6Jo.X 1..150 • .}~ .. : .. "52 .~(' 

·~,,50: .. ~: 

:-3 ;rr ·-i--.::....--I---.::..:..::...-j...:..:...:.:..:..:...+--t--:-:---:--r---:'::,-~ .5-;~ 36~ .. ",-, 

: .J':<~. "'\. ... : .. \ ......... ','" 

:-?6~ :~:)~ 

:~-.:::: 

.!'~JC.; 

·5~ 

:'5% 

7 ~Q~% 

!. 1':0% 

:: 1O'J% 

:; leal 

10'~% 

;: 

.< 

<: 

IG l3 85% 

2 6 100% 

6 4 90% 

1 l. 100% 

1 1 100% 

6 2 99% 

5.-:: .:-: 

:~. 

... _.-::-

~. 5 ..... ·-=.I~! 

.. ~;.~ : =5-_" 

!.'";. ... ~jl-'. " 

....... ,_ ...... 6L..~.C'Ci 3~: . 

3CJ.::'tl 7::C,.;Y·~' 

6,950 288.:!'l 

S,L.~8 46L._17 

15;J67 12,400.00 1 2,000.00 

2O,JOO 

13,500 

5,588 

2,432 

9,275 

!Jone 

192.00 

300.00 

60).03 

403.30 

~ 

j i 

J 

.-= ,';, 
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Name 

1. Avondale Fire C~ 

2. Malvern Fire Company 

3. Darby Fire Company #1 

4. Warminster Fire Co. #2 
Ambulance Corps 

Annual 
Cost 
Total 

-$--

1,000 

1,500 

Annual 
Deureciation 

$ 
1,000 

2,500 

300 

HELICOPrER AMBULI.NCE STUDY 

AHBU1ANCE SERVICE CIllB Th'VElITORY SURVEY 

. Eoui=€.nt Carried 
Complete 
EmergencyJ Cost (5) 

yes 975.00 

no 

yes 

Unioue 

plastic 
splints 

Radio 
o::Mlunicatiol! 

yes 

yes 

yes 

yes 

Frequency I Is ambo 
me. equinoed? 

33.90 yes 

yes 

39.42 yes 

Communications 
Is radio part 
of larl<er net? 

yes 

ChEster, lanc. & 

Is central dispatch No. o~ ot-he:' I Age. of 
at Amb. base· a er.C1es us;ng Eamp. 

yes' 4 15 

yes lio"e 5 

Yedon Boro Police 

yes Fire Co. 

.5. Honey Brook Amb. Division Berks Counties yes 1.. Fire Ce. 

6. Sldppack Community Amb. 

7. Kennett Fire Co. #1 

8. Folcroft Fire Co. #1 

9. Clifton Heights Fire Co. 

10. Union Fire Co. #1 

11. Goodwill Fire Company 

2,138 

3,000 

2,000 

3,300 

12. ladies Aux. Parkesburg Fire CO.3,OOO 

13. J.linquas Fire Co. #2, Inc. 

14. Springfield Amb. Association 

15. Springfield Amb, Corps 

16. Manoa Fire Comapny 

17. West End Fire Co. #3 

18. Elverson Fire Co. Amb. Assoc. 

19. Harleysville Comm. Fire Co. 

20. Friendship Fire ompany 

21. Whitemarsh Twp. Jlmb. Assoc. 

22. Goodwill Fire Company 

23. Amb. Div. of Radnor Fire Co. 

24. Berwyn Fire Company 

25. Trevose Heights Rescue Squad 

26. Horsham Fire Co. #1 Amb. Co. 

27. Washington Hose Company #1 

28. Twp. of L. Merion Police Dept 

1

29. Jenldntown Pelice Department 

30. LLrnoood Volunteer Fire Co. #1 

1,000 

1,~00 

2,700 

1,680 

866 

822 

:,600 

300 

650 

1,500 

1,445 

1,000 

2,000 

2,000 

9,000 

3,5X1 

Z,OOJ 

1.4:><::' 

4,000 

3.000 

4,000 

2,000 

6,000 

2,000 

yes 

yes 

yes 

yes 

yes 

jurumown 

yes 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

yeo 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

ortho. 

900.00 

ortho .. 
1,030 IstrE~cheI 

;,000 to 
5 ,,0"}:' 

1 t 5('':-' 

f"55 

1.1 ~ ... ~ 

4]091 

400 

yes 

yes 

yes 

yes 

yes 

yes 

ye:: 

:N=:: 

:;-?'3. 

~. t._ 

/~: 

.'0:,.. ~ ... ~. 

.:'t:_ 

::E: 

::e~' 

::~:.: 

;;22 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

33.90 

45.46 
39.50 & 
39.8:: 

33.9(. 

64.00 

33.90 

yes 

yes 

yes 

yes 

yes 

tmkno"w',rn 

yes 

yes 

::es 

Montgomery County morristown Bol'o 
S. Chester, Del. & 
}mryland Counties yes 

Delaware CO'.lI1t.y 
Chester, lane. York 
Dauphin. Lebanon Co 

Montgomery County 

Nontgof.lery Co-x:7..y 

Sharon Hill 
lan"down & 

l-!edia 

yes 

yes 

yes 

yef 
:=-c-...:rt. Eo:.::e 
:.cr~:=-:':"h'":" .• ":'a. 

39 .. b yes Media, E.Del. Co. yf:~ 

Police 1..':Il:. e 

15 

" La..'"1~do .. -:: 
Alder. T':-}:;' Ct.' 

Fi='e f~ ~-:::c. ~, 

F:':--e t~.= 

F:!"t?"': : _.:' 
~"t_:::~ .. -,,:," 
~.:..:':::: ~-:~ .. ~. 

;!"e~ -' 
3·,9 & ---------t------------~---------
1..6 .. 4; yes 

Lc .. 8 yes 

33.~J not fully 

L5 .. L.c 

39.2; 

_5.:"<-

33."1".1 

33.90 

47.46 

153. 

158.73 

39.18 

39.82 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Delaware Cour.ty Ha·:e!"towr .. 

PhoeniA~lle Froper rhoe~:XVille Bore 
Chester, Berks & 
lancaster COilnt:'e~ :;es 

Mont.go~ery County i:O!":,,:'S't..,)"tfT. 

Delaware County !':ea:a 

r·lontgomery County I ::o!"!":~tC\'rr: 

Norristown Area I ::::.rrist.oy,n: 
Berwyn, Faoli. l'o&1-
verrr, E.&W. wr~teland yes 

Ct.eEter County yes: 

SPCA Doylestown yes 

Montgomery County yes 

Coatesville Boro 

Narberth Bora yes 
Abington, Jenkintown, 
U.Dublin & L. Moreland Abington 

Delaware County I Delaware County 

Fol~::,e 

;- c !., :: t 
I 

;, - :: .... 

..:: ... - ~ .... 

:PCA !:cyle~t...:'\\':". I : '3 ~ l~ 

:~ 
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tv 

1. Avondale Fire CompaIlY 

2. Malvern Fire Company 

3. Darby Fire Company #1 

4. Warminster Fire Co. #2 
Ambulance Corps 

How do you 
rate your COI:!m. 

Good 

good 

C-Qod 

Good 

HELICOP'IER AHBULUICE STh1lY 

AIIBULUIC=: SERVICE CillB IfiVBjTQRY SURVEY 

Area served 
b7 radio net 

If radio not 
used. describe 

Chester J I..a!lCaster J 

York & Dauphin Co. 

Collingdale to Yedon 

~;umbe:- ot: 
Acti ..... e me:nbers 
Total I Vol.1 Paid 

11 I yes 

50 I yes 

100 I :;;l'S 

51. I yes 

Annual. 
Turnover 

10% 

none 

66% 

18% 

Acbulance Club Perso~~el & Trainin~ 

Describe training 
Given to oersop~el 

Red Cross Trair~ng 

Persons 
Trained 
AnIliiallv 

Varies 

First Aid & AdVanCedl50(:'YJ%) 
First Aid 
Red Cross Standard 32(:1%) 

Red Cross & Hospital; 70 
~escue C.D. Cours~ 

Trainin~ .::cs~s 
.5 rer ::Ia!"! I Pa!.d. i=..- .... ::0 .... 

1.00 ~rby ::'re ~. :r: 

9y pe:-son 1:e:'!1g ::-a:::ed 

I 5. Honey Brook Amb. Division Excellent I Chester, La~caster, I 30 I yes I 2% I "ed Cross 1000%) 
Berks COl..mt1.es 

6. Skippack Community Amb. Good 

7. Kennett Fire Co. #1 Good 

S. Folcroft Fire Co. ~1 Good 

9. Clifton Heights Fire Co. Excelle~t 

Montgome!7 County-

~r.~3te~~ Delaware 
;; MarJland 

!iJcal ~ u-e:a-:"Jare ~o .. 

35 I yes 

!.o I yes 

4.0 I yes 

40 I yes 

:t~~:~r. :a~~~~~;. !~rk, 

f-------------I--------J.I ::'?.,.>::" " :".,b"c" ~:;. 
10. r;nion Fire Co .. 1/1 '}C.:xi 75 7.' 

11 .. Gcodw!.ll :::~~ '::..:::.-:."a~.: .. • 

La.j:'f?'''' A..;.:~. '3. ... ;.:~< t; .~'.:.. :-'_:" 

:'!i!':T;-:'-

r!" Le:~ . ·1,: -;::-.~. 

.r'.": ...... .':"'-,: . 
:~ar:.::'~ :< i"'o::. C:::.;:,"}!"_:; 

:':e3: :':=:.::.i !-':!'~ 

:-.l':e!",;.::=-. :i.re -:'.J. A..":!h. A~;'::Jc. 

~!a!·ley.3·::'11-= S.J:::m. Fire Co .. 

'~'. Fr:~r.dship Fire :3mpany 

~-:I. ;-;ni t-=::nrsh Twp .. A:nb. Assoc. 

2:: • Joodwi 11 Pi re '';o41~any 

23. ~ab. Div. of Radnor Fire Co. 

24. Be~fn Fire Company 

"i~.')j 

""' ....... 
J_' ..... 

cl 

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

"}r;:.i 

Fair 

Gooi 

~O,JI'! 

E;-::cellent 

Fair 

J... :--::.1.. ;-:: .. 

::~l;,:·:;. ... r- :..: .. 

. ~.:.;!" . .:.. :-::l!~.: 

:.~:~~ ... Ser~~ ~ 

:.a::(:"'L" :'~r :~" 
~.~ :-r.:r. f:::r:erj" ':0:':""'1:'31 

Dela .... n.re CJ·..l . .'1ty 

~·:.:n~.g=r:,:;('::· GO'. .... 1":7 

:~orr: : "7.,.)}."'!1 

.:.~. ;~€. car.d 

~~ 
,J 25 

..;. I yes 

;'5 I ye3. 

.:...5 :.r:!·3 

25 ye3 

;.J I yes 

12 5 

35 I yes 

67 yes 

50 yes 

.,30 I yes 

30 I yes 

Se!"4'.{n, ?aoli, :-!al- 35 I yes 
v·ern. E. -2';. ~'ihiteland 
Ch-=~t.er Cotlllty LO yes 

5 

3:t 

none 

,,, 
.," 

~-" ~).i;I 

:70 

!'40n-= 

5~ 

10% 

-~ 

"" 
1% 

5% 

5% 

none 

10% 

1% 

Red Cross ~ Dent. 
of Realth . 

;:( ~'i:) 

Red :ross 7 Chester ~o .. ~-B(!7%) 
3afety Cocmi~tee 
Red :r~ss ~ 3ta~e 
:Cl:.!"se 
~ed Cr'J2':: 

~.;:.. ~::-~. ::o.;.-:--:e 

'.: .;:. ~ 

:-'.~.1 ...... At ~er~ 
:;J....; .. :.-;-

~_e~ :!":..._ 

.:ted Cr.o"..:: 

Red Cro3.: 

Red Cross, Pa ... ~b. 
Atten. Course 

Red Cross 

Red Cross 

Red Cros3 

Red Cross 

Red Cross 

Red Cross, Fa. Amb. 
Atten .. Course 

2:"( 5,~;;) 

~.'('::5%) 

50(66);) 

: 5 (:.>'f) 

:.,(::~) 

,;;'(0,<) 

~·a['"ie..: 

::./ .. , ,_. . ~ 

- {".""-

20(5':;;) 

;Cr: .. ':~m. 

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

).::10· .... .::..2.::·-;0::' ~ .:.0 

P~.:·~ _ -=a:., 

"'::-";:-:i_ 

:::c:..· .. ·:....:.;al 

F::--e ~-- ... ~~ .. 
~ ... _.,-e •. ~ 

::::tc!~ ·::d .3.1 

Cost .:.:1 :::ci-,,-:'.:i"...ai 
Books 

2elf '!ell' 

25. Trevose Heights Rescue Squad Poor _ % 1 Red Cross ,-" - - _. Irutallahons 45(~_%) I jV.,'l) 12,,'"a<1 ~:,dc 2 Red Cross 

26. Horsham Fire Co. #1 Amb. Co. Good 

27. Washington Hose Company /11 Fair 

2S. Twp. of L. Mer~on ?olice Dept. Excellent 

29. Jenkintown Police Department Excellent 

30. Linwood Volunteer Fire Co. #1 Good 

Montgomery Co. 

Narberth Bora 

Abington, Jenkingtown, 
Dublin & L. ~!oreland 
lJelaware County 

35 

IS I 16 

50 134-

15 

58 I yes 

1% 

2. 

16 10% 

15 

Red Cross 

Red Cross, Pa. Amb. 
Atten. Course 
Red Cross 

R.."<i Cross 

Red Cross 

15(63%) 

1l.(23) 

Varie5 

20(4) 

~wer' ~!e['"~-:!"". :w~. 
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HELICOnER AMBULANCE STUDY 

AMBULANCE SERVICE CLUB INVENTORY SURVEY 

Name 

1. Avondale Fire Company 

2. Malvern Fire Company 

3. Dar.by Fire .Company #1 

4. Warminster Fire Co. #2 
Ambulance Corps 

Refresher Trainir:!&. Courses 
No. of persons 

Given I By whom I retra:ined/year 

-yes I Red Cross 

yes I Red Cross 

yes 1 Red Cross 

yes I Red Cross 

Various 

50-

16 

Lukens Steel 20 yes 
1--------------+---;1 Company. I 

Red Cross 

5. HoneY Brook Amb. Division 

6. Skippack COlIlIJlllIl;i..Y.- Amb, yes 

7. Kennett Fire Co. #1 yes 

B. Folcroft Fire Co. #1 yes 

9. Clifton Heights Fire Co. yes 

10. Union Fire Company #1 yes 

Dept. of Health 15 
Red Cross I as needed 

Red Cros~ .!C 
State C~=se 
Red Cro~: I 
~a. Am1:. ~ 

'" 
;)G 

1------------------+---1 ~·a1t. HO_'L 
11. Goodwill Fire Com~~ 

12. Ladies Aux. Parkesburg Fire Co. 

13. Minquas Fire Co. #~, Inc. 

14. Springfield ftmb. Association 

15. Springfield Amb. CorpS. 

16. }mnoa Fire Company 

17. West End Fire Co. #3 

lB. Elverson Fire Co. Amb. Assoc. 

19. Harleysville Comm. Fire Co. 

20, m"1ndship Fire Company 

21. ~lhitemarsh Twp.Amb. Assoc. 

22. Goodwill Fire Company 

23. Amb. Div. of Radnor Fire Co. 
.1 
. 24. Berwyn Fire Company 

25. Trevose Heights Rescue Squad 

26. Horsham Fire Co. #1 Amb. Co. 

27. Washington Hose Company #1 

2B. Twp. of L. Merion Police Dept. 

29. Jenkintown Police Department 

30. Linwood Volunteer Fire Co. #1 

no 

yee hed Cro3s 

yes IRed Cross 

yes I Red Cross 

7e& +Red Cross 

yes IRed Cross 

no 

yes IRed Cross 

yes IRed Cross 

yes IRed Cross 

yes IRed Cross 

yes IRed Cross 

yes I Pa. Amb. 
Course 

yes Red Cross 

yes IRed Cross 

yes IRed Cross 

yes IRed Cross 

yes 

yes IRed Cross 
Self-help 

15 

50 

70 

1. 

15 

Varies 

IB 

17 

15 

as needed 

20 

How often does each 
member receive refresher, 

Upon expiration 

Every 3 years 

Every 3 years 

Upon expiration of current card 

Every 3 years 

Ever.; 2 years 

As needed 

Every years 

EVEry years 

E.ve~· ~-.'.. years 

Once a year 

As requirej 

Variable 

T>ace a year 

Every 3 years 

Every .: years 

Optional 

~ITt1:!!y 

2 or 3 years 

As required by Red Cross 

Every 3 years 

Every 3 years 

Every 6 months 

Every 6 months 

As required 

As needed 

. Every Zyears 
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I DISTANCE AND TRAVEL TIMES' FOR ALL ACCIDENTS 
FROM WHICH HELICOPTER-AMBULANCE AIRLIFTS WERE' MADE 

Ground Ambulances Helicopter-Ambulance , 
(Simulated) 

Base to Acc. Acc. to Hasp. Base to Acc. Acc. to Hasp. 
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 
I 

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 I 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 9.0 15.0 10 4.0 Not Rec. 

15 Lac, tion no closely ~entified 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 10. 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 1"-0.2 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 

rt 25 5 10 6.0 13 1.0 1 4.2 4 
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" 
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 hosp. 
-----~ -

--------Acc. Dist. Time Dist. Time Dist. Time Dist. Time No. (mi. ) (min. ) (mi. ) (min. ) (mi. ) (mi~. ) (mi. ) (min. ) 
----------

------

26 Lo 'ation n t closely identifie _ 7 

27 16 7 7.3 13 9.0 6 4.9 6 

28 5 8.0 5.3 9 .8 3 4.6 4 

29 4 9 6.0 10 5.0 5 4.9 4 

30 5.0 10 6.0 13 4.4 4 4.1 4 

31 6.6 13 4.3 10 5.8 7 2.5 3 

32 10.0 17 9.5 15 4.7 5 4.9 5 

33 5 6 6.0 8 5.8 7 4.7 3 

34 4.5 8 3.5 6 2.3 3 3.4 4 

35 4.5 6 5.0 8 1.9 4 2.7 3 

36 7 10 7.0 13 .4 1 5.4 4 

37 2.5 7 3.0 11 . 7 2 9.0 9 

38 1 2 10.0 21 15.6 10 5.2 5 

39 7 10 7.0 12 10.8 9 5.0 6 

40 9.7 11 9.9 13 2.9 11 8.5 5 

41 6.1 10 6.5 12 0 0 5.0 3 

42 4.1 9 3.1 7 5.4 4 2.6 3 

43 6.1 10 6.5 12 0 0 5.0 2 

44 6.1 10 6.5 12 0 0 5.0 4 

45 2 9 2.5 11 7.5 5 2.8 4 

46 7 16 8.0 15 10.4 12 4.0 2 

47 5.0 6.0 18.4 '45 19.1 17 17.0 12 

48 1.0 2.0 10.0 21 7.0 4 5.2 5 

49 8 14 7.0 12 3.6 3 5.4 3 
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Tabulation of Ground Ambulance 
Mission heports 

Ilhi s tabula tior.. refers to hl1!~~geng'y' huns only, not 
:::>cheduled ambulance runs. 

Abbreviations; 

tel. 
em. 
t.a. 
roue 

pol. 

rad. 

o 

per. 

fire 
siren 
ale 

telephone 
medical emergency 
traffic accident 
routine transfer la few slipped 
in but are identified.) 

police lnot further identified 
on original ~ission neports) 

radio 
the dashed line means that we 
have no data 

the zero means less than [l 

minute, or' les:: than a mile, 
or less than an hour. 

in person la motorist, or 
a pedestrian) 

self-explan8.tory 
. self-e:;~planc. tory 
a type of radio alert-system 

It is aJ:Jparent that "Emergency Hun" does not mean that 
the victim is taken to the closest emergency facility. 
liLaterni ty cases are otten classified as 111::.mergency nunrt 
but they may be taken 30 or more miles to the hospital 
of their choice. ,Judgment must be used in comparing 
flEmer gency huns. II 

No. of Pers. Evac - means the number 01' victims carried; 
occasiohally relatives are not so counted. 

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

A 
?ime to 'j'TraVeTjJn. ej Dist., Time at Trav .• TimeIDist. Call p.fi.SSion'.No. Pel's. ~-I 
?:.P_a.~ __ ~~~ S;:~~e __ . ~~ne _ To Hosp.. ~~J 'r!Pe J Evac. , 

(min.) I (~~-.) {~~}1 (min.) (min.) '(mi~mmin~)-n"-(hr._mi~.TI- -(mi.) 
I I 1 . 1 5 - I 3 4 - 0-28.5 tel. ~ 1 1', 

1 4 I - 9 7 - 0-33 16 tel. I - 1 ' 
3 7 8 g I - 0-46 15 tel. ' em. 1 I 
4 3 i 55! . - 0-30 22 tel.l em. 1 I 
1 2 I 10 ' 3 I - 8 teL! em. 1 ! 
1 2 i 3 4 II - 0-29 8 tel t. e. Ii 
2 2 i 8 l5 a-o 59 tel. em.. I) 
2 2! 2 1 ! - " 0-32 6 tel. 1 I 
1 17 Ii 2 17! - 1-:19 tel. em 1 i 
1 3, 4 4 ! 0-18 6 tel. I em. 1 1-

2 9 I 5 10 0-56 21 rad. em. 1 
2 3· - I 2 3 0-31 5 tel.. roUe 1 - I 
o 12 I - I 53 -5 1-50 14 tel. em. 1 t 
1 1 20 I 3 0-44 4 tel Ita. 1 1 
5 5 I 3 I 5 0-52 27 tel. em. 1 1 
2 2 - 1 g l' 15, I - 0-54 6 tel.! em. . 
3 3 I I 5 22 I - 1-27 30 tel. em. * 
2 10 - I 0 7 0-32', 10 tel. em. i 
3 5 12 I 1 - 0-28 rad. fire 1 I 

3 3 - I 4 I 6 I 0-23 6 tel. em 1 ! 
5 15 3', 21 i 0-50 19 tel.i em. 1 I 
2 5 - I 4 6 0-43 13 tel./ tee. 2 ! 
1 7 8, 11 0-35 13 tel. j em 1 I 
1 1 - {6 I 1 0-24 3 tel.! t.a. 1 I 
1 2.1 6 I .3 0-45 5 tel. I em. 1 t 
1 4 .1 9 I 3 I - I 0-32 14 t. e1. i t.a. 2 I 'I ~ . 
1 4 S i 6 I 3 ! 5 0-24 14 tel.l t.P. 2 I 
1 3 10 ! 2 I' - 0-32 13 teL! t. e. 1 f 
2 5 15 i 5 0-45 11 tel. i em. 11 
1 4 3 3. I 0-41 15 tel.i em. I' 
2 2 13 6 - I 0-41 12 tel.l em. 

1 I, I 
3 12 - I 2 13 I - I 0-47 20 tel.! em. 
1 5 j 8 ,7 - I 1-04 32 t:dll. i em. 
1 2 - ! 4 ~I 3 0-19 5 tel. ~ t. a • I 

I '1 6 1 I I 6 2 i-I I 5 - I i 0-41 5 i' tel· em. 
5 3 I -' - 7 4- I - 'j' 0-31 6 I tel. ; roue I 

. 5 .-! 10 I 5 - I 61-, ! tel. iem.', 'I 
~ I I j: . iIi 
~ .1 ~ I ~f L~L L l I L 

1 
1 

1 
1 
1 

I 
I 
I 
I 
-I 

I· 

i 
t 
I 
I 

i 
---=)-

, I 
I 
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page 2 GROUND .A!'1BULANCE 1<ITSSION REPORTS 

A 
'ime tOjiTraVeTimeIDistei.-Time -~t- Trav.TimeDist.fTime ati

j
Tot .. l£,ssionTTot.Mission 1 Call jfldssionINo. Pers.! i 

~_ao:t ... ~_~~ene.1 J Scene To Hosp. Hosp •. Time I Distance I I Type I Evac. ! i 
(min.) I (~n.) (mi.)' (min.) (min.) (mi.) (min.) ! (hr.-min.)! (mi.) I . I! ~ 

4 I 2 - 7 3 - - . 0-31 I o",! tel em 1 I I 
1 I 3 - 3 2 - - 0-18 6 tel. em 1 I I 
" ". ", 1:: n .. ~? h t.Al . rem. 1 i i 
2 ! 3 I -l1 5 - - 0-41 9 tel. em. I!, ! 

2 I 5 ; _ 11 . 5 - - 0-33 7 11 tel. em. 1. I 
II! ' I 

I I " ). .. .. I I -,. 

I ; 
81 II q4 
-;f14=l 

I 

@I@ 

~ 1 

. j 
j 
1 
I 

1 
! 
1 

I 
i 
l . 

; ~/. . • :.- • • _, .. ..;: ~ "J • ~ , 

i ' ~" I (/, .. :.>' I" . j i 
! . I 

f -I I . 40 1 I 
§t 3~ ~ I {~{,i. 5:j- Yii I 

,. (1\\ 4 I 4- 0 I '3 r '1 ""-'" . I 

~;--..I ~ I .- .... -~ ~~ i \.O'Oj 11 

I 

j 

I 
I 
I 
I 
1 

I 
! 
j 

i 
) 

I 

1 
1 
1 
.\ 

1 

! 
:j 

-I 
I 

~ I' ~ I (1-"3_) ~ '. '--,.---~ I 

j I '. 1 
1. . . . 1 j 
I I 
I . . i l i 
/1 . 'l I 
I 

I I I I i 

. I' II i . . ! 
j I i 1·1 I j I '. I 
i Ii! ! 

I I ~I 1 

I 1 1 1-
,. I i I ! 
. 1 j - I 'j . 

. 1i I} 
I ~ 

I 

I 
1. 



@ 
GROUND AMBULANCE l-1ISSION REPORTS 

B 
~ime t0l.TraVeTimeIDist.!Time at Trav.TimeIDist.fTime atjTot.HiSSionhotovussiont Call iMissioniNo. perset 
)ep_a~_ Jo_§~~ne _ . i Sc~ne To Hosp. Hasp. _ Time ! Distance I ! Type I Evac. 

(min.) I (min~) , (mi. ,I (min.) (min.) 

5 10 - 5 5 
5 10 1: 5 5 
2 8 5 7 
5 10 i- 5 30 
5 8 j- 6 11 
10 5 j- 5 5 
r 

, l 

i 
.J r 

-, f· -
, - -- ., 

cfv ~ I 

€§J @, i 

I I 

I 
j 

I I' 
I 

W 
ID 

I I I I , 
I 

i 

1 
1 
I 
1 

1 
~ 
j 

i 
. j 

I 
1 

1 
I 

Ii, 
I . j I 

. f I 
i-...... L. -,-_L .... . -... -----~-

. 
I 

I 
1 
I 

(mi.) (min. ) (hr.-min.) I (mi.) 

- 1- 0-50 -
- - 0-30 5 
- - 0-28 12 

- - 1-20 32 
- - 0-40 3 
- - 0-30 -

, . -
' -

@ I@ 
I I I , 
I 
·1 

! 

I 
Itel. 

tel. 
tel. 
tel. 
tel. 
tel 

I 
I-

1 

I 
I 

I 
j 
1 
1 

1 
! 

J 

I 
I 

! 
,f ... 
I 
i , 
I 
t 

em. 
em. 
an. 
em. 
em. 
tao 

t 

I 
j 

I 
! 

I 
I 
I 
1 

1 

1 
1 
1 
1 
1 
1 

® 

1 

I 
• I 
I 
I 

t 

! 

I 
I 
1 
I 
i 

I 
i 

I 
I I , 

I I 

I I 
J I...J 
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® .. , 
GROUND .AYillULAj;CE MISSION REPORTS 

c 
~ime to. j ;::av .• Time! Dist.' Time at'\Trav. Ti.Ille ,-llist:-r Time-at fT()t.HissioniTot~Mi.ssion 1 Call 
?~.E::!:~_~ __ Sc~~_ _ Scene To Hosp. Hosp. I Time I Distance 

iHissionlNo. Pers.J 
! I • 
l Type I Evac. ! 

(min.):\ (min~) I (mi.) I (min.) 1- (min.) I (mi.) Umin.) I (hr.-min.) T (mi.) 

1 
3 
9 
4 
5 
5 
3 
4 
3 
2 
6 
3 
2 

50 ---I' 

1- i-I : - b i;-------g:6~ 
t 3 I - 11 27 1-20 
I 4 I - 8 7 0-53 

2 I -, 11 9 1-00 
6 ~- 8 12 I -: I - 0-50 
2 f - '1 10 I - '- 0-45 
3 f - 4 9 - I 0-36 

5 8 15! - 1-00 
2 I 5 2J - I 0-57 

15 12 8 I - 1-05 
2 8 12 0-50 

4 - I 9 l 7 1-00 

55/: 
/\; 

1--- u75; -:: 
/13 I r~:: -, \3 

I~ __! 

j®'@1 
I@ 

~lcBl-
o 1 I I -

1 I 
i 

I I 
I ! 
I 
I 
i 
I 

j 
I I 

I 
I 

"1 
:1 

-I 

-L 
j 
! 

31 
15 
30 
12 

19 
13 
12 
28 
21 
16 
13 
15 

')..-;$ ....-:::. 
\ "2-

® 

tel I 
tel. I 
tel. 
tel. 
tel. 
tel. 
tel. 

" tel. 
tel. 

1 
I 

i 
! 
I 
1 

tel. 
tel. 

I-
I 

I 

I 
I 
i 

em. 
tao 
em. 
tao 
em. 
em. 
tao 
tr,. 
em. 
em. 
em. 
em.O 
tao 

-I 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 -
~ 
\~ 1(0 

1 
i 
I 
1 

i 

j 

I 
1 

I 
I 

I 
I 

L 

1 
i 
I 
I 
I 

! 
I 

1 
i 

I 
i 
I 

I 
I 
! 

1 
! 
! 
1 
! 

I 



______________ ~ ____ ~- _____ b." ______________ __ 

® 
GROUND AMBULAJJCE 1-1ISSION REPORTS 

D 
~ime t.o : Trav. Timel Dist.

1 
Time at I Trav.Time I Dist. Time at 'Tot.Yussion\Tot:f1isSion r Cail jMissionlNo c Pers.! 

)ep_art.1To _§~ep~ ~ Scene !To Hosp. i Hosp. Time I Distance , ! Type Evac. -1 
(min.) (m:in. ) (mi.) 

3 3 -
5 1 -
2 2 , -

t 2 3 J -

1 2 l -
2 1 l 

I -
0 2 : -
1 4 

, 
f -
I 
1 

I 
/ b~ I . I 

I 

I 

® (i}J1 
I 

I 
~ 

I-' 

I I 
I I I 
I . 

I 

I 

I 

I 

1 
J 

1 

1 
1 , 
1 

(min. ) 

5 
4 
-
2 
5 
4 
8 
5 

" ; 

0' 

0 

t 

rD 

(min. ) 

7 
5 
-
3 
10 
9 
10 

I 5 

I 
~ 

-
'j 

(j) 
I 
I 

I 

I 
I 

I 
I 

i 
I 
I 

(mi.) (min. ) (hr.-min.) I (mi.) I I 
I - I 

tel. I em. I I I -
0-33 I - 1 

I : - 0-25 I - tel. Ita. 1 
- I 

0-35 

I - tel. tao 1 

I : - 0-20 - tel. ~a. 2 
0-38 ItA' - - - 2 

I - 0-31 I tel. tao 1 I - -I - ' - 0-30 - per. tao 1 I , 
! . 

I - - 0-25 - I per, tao 2 
I . I 

i I 
1 I t 7~ I I J 

o- j 

I I 
I I I 

~ I 
.-._.-...., 

I 

I 1-/13 'j 
I I I 1'- , , 

I 
I 

I I 
I i 

I I I I I 

i I I • . 
I ! i 

~~! 

} . 
i 

I 
I 

I 
I 
i 
l • l 
'I 
I 

! 
I 

! , , 
i r 
I 
I 
I 
I 
i 
i 
I 
i 

I 
I 

. ! 
I 
1 

i 
! 
I 

! 
j 
i 
I 
I 

! 

1 
I 



___ ~ ______ .J¥I,_" ~w ____ _ __ .... ~. ___ -...£.0 _-a. _ -,. -t ___________ ... __ 

® 
., 9£ GROUND AHi3ULA;!CE NISSION REPJRTS 

E: 
, . ,- . .-:;:-:. --.------- .. _._------- --~:----r::;-;:;-:;--~--;:--~--:::;---."-------~-,",,,", 

~ime tOl~rav.Time!Dist.!.T.ime atiTrav.T1J;le Dist_,Time at ',I, Tot. l-fissionI Tot.V.d.ssion1 Call W.d.ssion,No e Pers.r 
~J)_a:;:t .. !..'l'~._ ~~e!l~ '-__ I §~~~l.!~ Hosp. Hosp" Time j ~tance I L Type I Evac.. ! 
(min.) I (min.) I (mi. II (min.) (min.) (mi.) (min.) i (hr.-min.)' (mi.) 1 ;' 

2 
2 
1 
2 
1 
o 

o 
o 

-
8_ --5® 

6 
6 
2 
4 
4 
10 
3 
2 
1 
6 
5 
1 
2 

I I I i I I i 

5 I' 10 I 7 6 I . ! 11 I tel em. 
! _ 7 I 11 I I 0-48 I ! tel 
'1 I 2 2 1 I I 0-14 I 3 I tel 

em. 
em. 

1 
1 
1 
2 
2 
1 
1 
1 

i 
I 

I 
r 

,- 10 

I 
I 

j 
! 

2 
10 

I 2 . 6 . - 0-05 " 0-30! i-
I I I i ~ 11 ,4 . . 0-15 0-40 I tel 

! 10 II 15 t - I· 0-05 0-50 I tel 
I - I 3 3 /' - 0-15 5 .. 5 i tel ! _ 2 l I 0-20 16 tel. 

I . ; _ 0-1') 1. 5 ; ~ e1-
I ~ I ~ , , 
I - I • - 0-30 3 i te ...... 
I I i - CF:-50 2 i te~. 
I ! I - 1 ' te.L. I I 0-15 1 tel. 
. I 0-15 6 tel. 

I I - 0-20 6 tel. 
I 0-20 10. tfl. 
i I - 0-25 7 I tel. 
I 0-15 3 I tel. 
I I _ 0-20 18 I tel. 
I I 0-20 2 I tel. I I I tel. 

I : 
, 

I +- +tal.- . I' 0-14' I tel. 

! ~ II, I' I 4,(, - I ~ ~---h 
I 1 I 
Ii i 1ST 

I -;; "~ I I . \1 . I 15 r 
I /.fJ tf\ If ~i)! i I ~/ \V t,-~_/ I i 
, I \ l 
I /- J . 
I I { 
I I 
I " 

II -~ 10. 1-\1 ; -.\:C -1 
I .- "---)' '- i I (< 4 'cr I. 0. ~) 11-;;--') 
I~' :V~~.I~ 

I 
I 
I 
I 

t2. 
ta.. 
em. 
em. 
em. 
tao 
t- . 
em. 

I 1 
: 1 

/ 1 

em. I i 
roue I· 1 
em. I 1 
teo 1 
tao ! 2. 

t?. 

em. 
tao 
tao 

1 
2 
1 

em. I 1 
-t - r.ou.- t .- 1 

em. I 1 

"~0-
~\ 

r 

I ,. 
I 
i 

I 
I 
i 
I 
I 

I 
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® @ 
GROUND ANBULA:fTCE NISSION REPORTS 

T 
?ime taIITrav.TimerDist~lTime atITrav.TimeiDist. Tirneat:Tat~!aSSianlITatDY.d.SSiani Call p1iSSianjiNa. Pers_,' .-\ 
~_a~_ ,~ .. ~~~P~01 ___ L?~_~~ Hasp.! I Hasp. Time ~ Distance I i-~, Evac·_1 i 
(min.) I (min.) I (mi",l (min.) I (min.) l(mi.)1 (min.) I (hr .. --min.j! (mi.) I I I 

i I I I I I I 
5 3 11 10 20 15 1-35 33 tel. rm• I 1 

5 3 ,2 12 0' 20 15 1-20 34 tel. tao I 2 
5 g ! 5 7 0 20 g 37 tel. Ita. 4 
5 I 2 1 8 20 23 1-15 1-45 49 tel. em. 1 
~~ l§ ~5 ~5 
10. 2 1 10 23 1Z 0-40 1-45 27 tel. tao 3 
5 " 10 ,6 5 I 20 10 0-20 1-30 . 31 tel. I em. 1 
5 2 I 1 g 30 24 0-40 1-55 50 tel.l em. 1 
5 I g ! 3 30 I I - 0-55 6 tel. tp. 0 

I, I I / . , I 

.1 i' I . . ( . '. I I 
@I@·r.® I@ ~I@ @ '® I 

I I I I I I 

@) 

~ 
w 

I I 1 ! I I 
I I I I I · 
I I I I I 
I I] , I I' . 

I I 1 I I ill I I I ,j , I 
j I i I 
I ! I I 

I , 
I I 
I I 

I 
I 
I 

I 

I 
-I 

I 

I-
I 
I 
I 
I 
i 

I 

i 

-1 
I 
i 

I 
t 
i 

1 

! 
I 
! 
I 
I 
I 
I 
r 
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T t i- 2 y 
GROUND AMBULAXCE l-fISSION REPORTS 

G 
~ime .to lTrav.Tim. e! DisteJ1 Time at lTrav.TimelDist:r Time at fTot.l1iSSion~ITot.MiSSiOn ~ Call ~Y.d.ssion!No. Pers .. ! I 
~_a~. T~_~~e.!l~ I .Sc~ne To Hosp. t---- Hosp. ! Time . Distance I i ~e I Evac. I : 
(min.) (min.) (mi.}1 (min.) (min.) jCmi.) (min.) (hr.-min.)' (mi.) i, I 1 

I I If' . I I I . 
5 I 0 j- 15 5 - 0-45 8 tel • tp. I 1 I 
_ _ _ _ .. - - 0-55 7 per. tao 1 t 

I I I I 

o 1 5 - - 5 I 25 - I 1-55 15 tel. I em. "I t 
o I 2 l- 3 115 r- - I 0-35 7 - tao 1 i ; 

2 i 2 1- /6 5 I- - 0-50 I 7 tel. em. I! : 
2 1 1- 7 5 ; - 0-50' 8 tel. em. l' i 

1 1 1- 13 10, F 11.151-35 I 11 tel. t~. - I ! 
1 1 1- 8 5 ~ 1-20 1-40 7 red. f11'e I! i 

f I £ 5 I 3 - 12 15 0-15 0-55 7 - ta. - r 
o 5 - 12 8 0-15 0-30 8 red. an • 1 I 
3 I 2 - 5 10 0-30 1-05 11 tel. em. I I, 
5 10 ,'- 5 10 ~ 0-25 1-00 13 Irr.d• tF. I 3 i 

, • 'I - . - I ! .J 1 I" , I - I 
I ' ' . I I 

/;;;.) I g ~ ~0~) (J'~3-) rq~' (\".?) I r ® j@ ~/ '-::V '-'- . ! 

""" """ 

I 

1 
I 
! 

I 
1 
I 

J 
1 
1 

1 
I 

I 
I 
! 

I 
" 

I 

i 
l-
I 

I 

1 
I 
I 
'j 

I 



@) 
;- I _ - - • ~_J .t GROUND AMBULAlJCE MISSION REPOIIT§. 

\-\ 
~ime t.o. I Trav.Time I Dist.} Time at lTrav.Time D-lst. Time at 'Tot.lI.ission!Tot.Mission t Call ~IHissioniNo. Pers.! I 
~~~~t .. ~~~ _~~een!,:. I Scene To Hosp. Hosp. Time I Distance J . Type I Evac. ! i 
----~~--~.~~~==~~=====F======~====~====~========~.==========. ,. , 
(min.) 1 (min.) (mi. II (min.) (min.) (mi.) (min.) (hr.-min.) . (mi.) I 'I \ 

I I I! ' 
_ f. I - - - - - 1-0 I 5 I a1. I em. 1 I 
_ 2 i _ _ - - - 0-35 I 7 al. t.a. 1 

. I 
_ 2 1 _ - I - - - 0.40 17 a1. em. 1 ! _ I 3 : - - - - - 0.50 7 Fl. t.a. 1 I r 

2 'j _ _ - - - 0-45 6 I a1. em. 1 - I . f _ . _ _ _ _ _ _ 0.50 2 I a1. doa. 0 j I 

. _ _ 1 - - -. I _. - 0-50 11 a1. em. 1 I ! _ I - - - - -' 1.20 16 I' ale em. IIi I 
: - - - - I - - I 1-15 8 ale em. 1 ! " ! 

I 'I I I . 4 i 9 I I 1 I I _ I - . - - - I - I - o. 5 I j ale em. I! I - - I - - - I - - 0-55 12 I a1. em. 1 1 _ _ _ - - I - I - 0-1.0 8 al. em. I 1 I _ _ _ _ _ I - I - 1...0 9 a1. em. 1 I 
_ _ _ - - - I - ale t.2. 1 . 

I , _ I - - - - i-I - a1. em. 1 ! 
- - - - II - I - II - a1. t.e. 1 l _ I - I - - - I - - a1. em. 1 ~ 
_ I - ,- - I - I - - al. t.a. 1 ! 
_ i-I - - . - - I - a1. em. 1 j I 

1-50 14 a1. em. 1 ! ... 
i - 1 

I 
! 
I 
I 

- J 

0-45 5 al. e • m. 
0-40 9 al. , e. 

I - 0-35 5 al. ; e. 
m. 
m. 

. ale ~ ~m. 

I - ~=40;Ly 
I 1-15 15 

em. 
em. 
em. 
fire I II 0-40 I 6 a1.- 1i. 

I - 1-15·1 5 a1. I e. 
- I 1-05,?1 a1. I e. 

a. 
m. 
m. 
m. 
m. 

-I I 0-30 I J.l0 a1.! e. 
- :,,1 1-15 J 18 I ale l eLa_ 

I I -' 0-50 6.j a1. i em. 
,. 
I 

I . - . - I 0-33 I . 11 I al.! em. 
I - I - J ' : ~ 1-20 '. 15 . rfld.: em. 

~ 12Z I _ 'lc;;/~ @i_~~ ___ .l.---____ _ 
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GROUND AMBULAi,rCE MISSION REPORT~ 

~ 
~ime t0l.Trav.Timel Dist-l Time at Trav.Time Dist. Time atlTot.HissfonIFTot.¥rl.ssion~11 Call Wd.ssionjNo. pers.1 
~P_~ .. L~<?_~~~_ne ,4.. Sc:ne To Hosp. Hosp. . Time . Distance I I Type. I. Evac. I 

(min.) I .(min.) l(mi.}ICmin.) I (min.) (mi.) (min.) !.(hr.-min.)! (mi.) I I I 

"" 
2 
2 
10 
1 
1 

1 
o 
1 

o 
1 

2 

o 
3 

7 
. 8 
I 6 

! ~ 
I ~ 
I 3 

I ~ 
I ~1 
I ~ 

3 
! 
I 4 

1- -- I: . 

~I® 

"'" 0'1 

I 
I 

I 
I 

I 

7 
9 

j 

14 1- 1-
15 13 

1-

l3 , 
1-

!: 
!1 

H8 

1 
23 
2 
11 
7 
8 
6 
3 

5 
8 

i5 

112 
j-

I. I-
I·, j' ' 

2 

I . 

I 
I@ 1 G) 
1 . 

I 

i 
1 
I 

4 
7 
2 

6 

9 
10 
5 

(i) 

,-
I-
I-• 12 
!-
I-

I: 
8 

3 

,-
I-

~ 

I: 
I -

I : 

I 
I , 
1 
l. 

0-32 

0-21 
0-32 

0-24 
.. 0-49 
0-30 
0-12 
0-43 

0-10 
0-43 
0-38 
0-33 

0-18 
0-13 
O-lJ 

@ 

14 
13 
7 
6 

12 
15 
5 
3 
7 
5 
6 
19 
11 
6 

4 
3 
6 

I® 

tel. 
tel.ra 

,Siren 
tel. 
siren 
ro.d. 
tel. 
tel. 

tel 

tel. 
tel. 
tel. 

tel. 
rad. 

lrad. 

I 

I 
I 
j 

I 

ta. 
ta. 
fire 
f're 
fire 
em. 
t p • 

em~ 

fire 
em. 
em. 
tao 
ta. 
em. 
em. 

ta. 
tp. 
em. 

I 

o 

o 
1 
1 
1 

1 

2 
1 
1 

3 
o 
1 

l@ 
! 
I 
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GROUND AMBULAnCE MISSION REPORTS :r 

lim, e, to"i
j
' TraVeT,im, el,DisteITime at fTrav.Time IDiet.r Time atfTot.Hission~Tot.Hission I Call JHissionj' No-.-Pers.1 

Jep_a~_ .. _'J.'~ _ ~c:.e?e. _ Sc~ne To Hosp. I Hosp~ Time I Distance I _1'r.Pe Evac. I 
I , : 

I (min.) (min.) (mi.) (min.) (min. ) j (mi.) (min. ) (hr.-min.) !. (mi.) I .I I I I 
I 

- I I I 2 - I - - - - 0-42 30 I tel em .. I 
0 - I - - - - - 0-50 24 tel tao 1 t - - - - - - - 0-55 17 I tel .. tao I· I I 

- i - , - - - - - 1-45 - I tel. em. 1 I 
t 1-00 ' tel 1 t - - " - - - - - - em. 

I - - - - - - 0-40 6 tel em. 1 
1 - - - - I - . - , 0-41 19 I tel. ta. 1 
1 . 1-16 26 tel. - I - - - '- - em. 1 I 
2 I 15 ! ,- 5 10 1-07 26 I tel 1 

, - - em. I 

10 - I - - - - , - 1-05 16 tel em 1 
- - ! - - - - - I 1-40 21 I tel em 1 

I 

10 - I - - - - - I 1-30 18 tel em 1 
1 - r - I - - - - 0016 5 ! tel em 1 

I 

5 - - . - - - I - 0-55 14 . tel I em .• 1 
1 2 - 7 12 - - 0-50 - per. em 1 
0 9 - 5 15. - - 1-11 22 tel Ita. . 1 
5 3 I : 7 5 - - 0-35 4' -. tel Jml. 1 
7 I - - - I: - 0-42 11 tel em 1 
2 8 I - ,;: 10 1-05 16_ 1 

! - em em 

.. ,.?'j I ~. (' 

I 

I J 
... 

I 
I I t , 

I I ; I I I 
, 

I I I I ® I ([1) 
i l@ @i J 

, 

C0 
I 

I I 
, 

I . , I 

I I I I 
I i I 

, 

I 
I 

I 
I 

I I I I ! 

I I i I i 
I f 

I I I J 

I I I 
I I I 
J , 

I I I 

J 
! . ~ I 

, 
1 I I I t I , I 

I I 

~_I I 1 
I Ii! i I 

I ! I 
I. . I I ! I . 

-L~L_. ~_L_.U~_----L-"""" __ 

I 
i , 

I 
I 

I 
i 
! 
i 
I 
I 

I 
i 

\ 
I 

i 
I 
I 
I 
I 
1 

I 
I 
, 
I 
I 

I 
i 
I 

! 
I , 
i , , 
I 
I 

! 

! 
: 

! 

I 

_J 
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GROUND AMBULANCE NISSION REPORTS 

K.. 
~ime to IT. rav •. Time.! Dist.l, Time atITrav.Time!Dist.1 Time at/Tot.MisaionITot.MiSSiOn 1 Call lMissionlNo. Pers.! ---i 
~<n.:t_ ,T.£_~e~_n'O.~ i Se."n. ITo Hasp.: I Hasp. L Time Dista.~ee t ; Type! Evae. I 

I (min.)! (mi.}. (min~) i (min.) j(mi.)! (min.) I (hr.-min.) I (mi.) i I i I (min. ) 

I 
2 2 D:x 5 
5 15 - 8 
2 I 1 , - 4 
0 I 6 I 

3 I I -
0 : 8 - 3 ! i 0 7 I - 3 
2 1 ! I 

2 -
1 13 1 - 5 j 

1 5 ! I 3 -
5 7 

j 
5 

I I 
- I 2 6 - 2 

2 I 4 - ! 3 
1 l 4 

I 1 
3 I i -

1 1 5 i -I 
2 I 1 " I - 2 
1 I 1 - 3 

1 1 /' - i 
1 7 - I 
1 4: - I 
2 7 I ~ ; 

2 5 I 3 
1 4 3 j 

1 2 I 2 I 
1 4 I 2.~ 
1 I 1. I 1 ·1 
2 i 7 I 6 , 
1 I 4 I 3 J 

9 I 3 I 2 I 
1 I 3 I 3 
2 ! 6 61 
2 I 5 4 1 
5 III 61 

I 'I 
1 j lW -':1 '5' 1 '" /. 

1 \' . 2 0 I , ~@l 3 :3 l' 22 
1 ! 0 O· 0 
~ I./f..;; '{:c:.s.1 fPc 

5 
10 
11 
30 
'il 
13 

I 32 

I 17 ' 
11 I 22 I 4 

I .48 
I 7 
I 12 

I 8 
6 

I 8 
1 

! 
I 

I' 

5 
5 
18 
4 
16 
6 

55 
4 
6 
10. 
4 
5 
5 
10 
30 
3C 
12 
4 
31 

-,£; /$ 

--
--

I --I 

I --I -
I --
I -
I -

I 
---

I 
I -

I 
I I -
! -

... 

I -
-
-
-
--
-i ---
-
-

i -
j 

I -
-
-

. -

I 
I I 

I 
, 

0-26 11 i tel., t.e. 1 
0-50 22 I tel.i em. 1 

I 1-13 13 i tel. t.a. 3 
1-14 tel. 1 - em. 

I 0-35 22 tel. em. 1 
0-47 

I 
26 tel. ) em. 1 

I 1-51 63 tel. 1 em. 
1-28 44 . tel., em. 1 i I 
0-:40 

I 
18 tel. em. 1 r 

I 1-15 -- 'el. em. 1 
0-25 el. em. 2 I I 

I 

1-47 I el. em. 1 I I 0-28 el, t.e.. 2 I i r 

I 0-38 I el. t.<:. 1 
I 

i I I 0-30 ers~ t.e. 2 
0-35 I el.· em. 1 
0-40 12 I teLl em. 1 
0-36 12 I tel. t.R. 1 
1-34 12 I teLl tja. 

,., 
"-

0-32 14 tel. fern. 1 
0-45 17 I teL! t.e. 1 
0-25 14 tel,: em. 1 
0-50 12 I tel_: em. 1 
0-37 13 I pcrs~ tao 2 

I 
I" 

1-31 68 teL; em. 1 
0-52 24 tel.; em. 
0-36 12 teLl t.a. 1 
1-02 Ii! tel. fern. 1 
0-37 11 tel.: t.a. 2 
0-32 25 tel. . e~.: l 
0-37 ll. tel., em. 1 
1-55 @46 tel.! em. 1 
1-56 j;ft 6~ teL; em. 1 (j)1-30 ' 7b tel.' em. 1 
1-05 1 20 tel. i em. 1 
1-13 12 tel. em. 1 I 

.I ,., ... 1-50 
I 65 . ' 1 I 
\ "> 

--.. .. . em. 0)1 
i 1 •• ' 1- /~ , I 

\ 
,'1. 



GROUND AMBULAHCE NISSION REPORTS 

K. ~.L. 
?irne. to 'I'TraVeTime! DisteJ Time at ! Trave Time ,--rust., Time-aii'ro-ie},dssionl"Totellussion 1 Call \lfdssion!No. Pers..f 
)ep_a~_. ~T~_~c.~P~. 1 +sc~ne !To Hosp. I Hosp. ! Tme ! Distance I I Type ! Evac. ~ 
(min.) I (mine) (mi.) I (min.) I (min.) (mi.) (min.) I (hr.-min.) i (mi.) I I i 

1 11 5 I 2 I' 10 i I 1-02', 17 I tel I' em. 1 . 
1 1 0 I' 2 7 0-59 13 tel· em. 1 
1 5 :? 4 4 0-32 13 tel em. 1 
1 6 6 I 4 25 2-00 48 tel eme 1 
1 8 5 5 -10 0-44 21 tel. em. 1 
1 3 2.5i 10 4 1-35 11 tel. t.a. 3 
1 3 2.j' 4 3 .\ - 0-30 12 teLl t.·. 1 
1 1 1 I 5 7 0-36 13 teL, em. 1 
5 1 ~ _ 0 9 8 I - 0-50 12 - tel. I - 1 

I ~ ! 
-- - I I ! 

I I 

~ 

S-;; i 2 cd ~ I ';(35 'II ~ 
;; I 7J;i Q~ I 4G I 4-tt -. I 

I I ! I 
@j@'@)@!l@ 

I I 

I' I I 
I I i I 
I I! I 
I !! I 
1
- i I I 

i· I 
-I I 

I . 
I ,! 

I 
I 
!2541 .-45 

'® 

I 

I 
I· 
I 

I 

I,' -I. _ 

/07'3 --4'5 
I 
I 

I® 
I 

I 

I 
I 

55" -45 

1Q;i---
i \.'1.."\ 
I ./ 

I 
I 
I 

., -

! 

/. 
I 
I 

~ 
~ 

I ILL I I I 

I I -_U I 
I I ': _L ______ ~_~_.L-. - L_~ ,-<-~_-=~,....." •• ' 



.---~---"--~ ~~. ---_.@ GROm,l]) AMBULANCE MISSION REPORTS 

L 
'ime to 11'.'J.lra~ .• Time. Ji Dist.l Time at I Trav. Time IDist. r Time at fTot.l1iSSion!Tot.MiSSion real1 
)el?_a~_ ,!~_~~~?e_. ___ t Sc~ne To Hosp. ! Hosp. t Time ,Distanc_e j 

!MissioniNo. -?eri~1 
I I L Type ! Evac~ 

(min.) L (min.) 1 (mi.) I (min.) I (min.) I (mi .. ) I (min.) I (hr.-min.) I (mi.) 

5 3 10.5 
15 5 ! 1 
1 15 1 2 
20 10· I 4 

12 
1

4
5 

1.5 
1 
1 

I 20 
2 8 I 4 
5 8 I 15 

5 
10 
5 
10 
6 
13 
14 
11 
10 
10 
5 
13 
10 
15 
5 

·1 10 30 
10 
8 
15 
2 
15 
5 
5 
22 

I 3 I _ . 
i _. 1 5 7 

2 2 ,1 
1 8 f 5 
1 4 I 4 

> I 1 

I 4 I ~ 3 
I 4 i 2 8 I 3 

2 6 ! 3 I 10 I 

I 2 I 2 5 I 3 
1 7 I 2 

2 I 8 1-
5 
5 
13 
10 

1 . 
I 

2 I· 8 I-
1 I 10 - I - I - !-

5 I 18 I 6 II 9 I 13 ,'5 
5 I 7 . 5 13 i 5 
1 9 1418 ! 7 'L,. 
7 I 13 ,'4 1.5 10 
3 ; 2 ,2 15 15 
l I 7 I' 2 J 50 7 2 
1 1. 5 1 I 2 7 2 
1 i 6' i 4 I 8 5 4 
2 6 13' 4 6 3 
5 10 ; - 10 15 I-
1 5 '5 5 10' 5 
3 8 I 6 3 17 6 
1 4 13 8 8 3 
2 5 I 2 10 5 3 
2 6 3 19 5 8 
2 5 l 3 . 10 6 3 
3 :3 I 2.5 I 15 5 2.5 I 
218 1~5 15 5~1_ 

U1 ' .\ 5 J' 5 5 5 

:/.'\.~":~& I "J~I.,,~r;P _":.J @:n;ll.f\ 

I 
I' 
I 

0-50 
0-40 
0-55 
2-15 
0-40 

0-45 
1-15 
1-15 
0-50 
1-18 
1-00 
0-23 

1-00 

1-00 
1-15 
1-51 
0-50 
0-30 

0-51 
1-18 
0-35 
Q-40 
1-45 
0-53 
1-40 
1-15 

. ] ;:-~I 
,r'-h' (, ,~ I' :/ 

4 
3 
5 

8 

21 
2 
10 
8 
8 
24 
6 
7 
10 
9 
8 
12 

9 
8 
7 
5 
4 
8 

11 
20 
7 
6 
23 
7 
6 
12 

tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel. 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 
tel 

tao 
em 
em 
em 
em 
tao 
tao 
tao 
em 
tao 
tao 
em 
em 
em 
tee 
em 
tao 
em 
em 
tao 
em 
em. 

tel. I em. 
tel em 

. tel. tao 

I
I tel tao 

tel em. 
I tel em 
! tel. tao I tel. tao 

I 
tel. tao 
tel. em. 
tel. em. 

~ tel. tao 
tel. 
tel. 

I 
I 

em. 
em • 

22 ,0 j tel. ' tao 

.. I 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
3 

J 
1 
1 
1 
1 
1 
1 
2 
i 
2. 
1 
1 
2 
1 
1 j 
2('''-'''' 

.',', \."? 

I 
.1 
I 

I 
t 

i 
I 
j 
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--llll"c -I.!-,. -, -. GROmm Al·iBUJ.AECE }fISSION FEPORTS 

, ) . --_._--_._- --------
'ir,1c·to iTrav. Time! Dist.l Tilte at I Trav. Ti,~e l Dist.1 Time at tTot.Hission!Tot.Hission 'I" Call 
~,P_3.~t. L~~,_~c:~_n~_.l ___ LSc~_~ __ IT~~L ___ Hosp .• _l Time l_~~~"-:'1ce: 

(min. ) I (min.) j(,;i.)!(~ (min,) i{;;i.)T(~;;:-)! (hr.-min.) 1-' -(~-:)-! 
I , I 

2 10 14 10 10 b I - I 1-22 8 I tel. 
'1', 14 1 5 •5 10 15 ' 5 I - I 2-:::'0 12 I tel. 

VI 
I-' 

o ,5 I - 10 5 I 0-~5 . 5 rad. 
1 3 I 1 I 5 6 2 I ! 0-40 '. 4 ,I, tel. 

I ' 
I 
I 

I 

I 
j" 

I 
I 

I 
I 
I 
I 

I, 
I 

I • I 

I 
I 
I 
I 

I 

I 
I 

I" 
I 

I ,I 

I 
I 
I 
1 
i 

rlloassion t lro. Pers. 
I T:rye LEvac. 

I 
I 

I 
I 

bro. 
, I 

I 
te.,. 
ta. 

Ita. 
I 

I 
I 

, ,., 
r 
! 

1 
2 
6 
2 

I 
, i 

I 

I 
i 
! , I 
I 
i 

-I 

I 
I 

I 

I I I 
I I I 

Ii" ' i I 
j, 
I 

1 t .1. I. I' .J _____ ,_ j
' ; JI 1 

.~J~' " . ,l: __ ~_" 
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GROUND AJ.fBULANCE MISSION REPORTS 

f1 
~ime to: Tra":'eTimeI Dist.l

l
Time at Trav.Time Dist. Time atiTot.HisSionf·Tot~V.d.SSiOnl Cilf--fMissionl,'Noo Pers.' ---\ 

~P..~~_+~.~ _~c:.epe. I Scene To Hosp. Hosp. ! Time , Distance I !~ Evac. i I 
(min.) (min~) (mi.)1 (min.) (min.) (mi.) (min.) ! (hr.-min.) I (mi.) I i I ! 

.3 .3 - 7 III - 0-04 0-35 I .3 tel. EIIl. I 1 " 
o 15 - 15 I lS - 0-10 - I 61 tel. em. 1 1 
1 2 : 2 4 2 2 - 0-45 I 4 pol. em.. 1. ! 
1 2 : 1 7 .3 1 - 0-40 i 2 tel. e~_ • 1 I t 
1 I - i - - - I - - 0-25 I 6 I tel. ell. 1 I I 
o I -5 I - 6 II I - . 0-05 0-40 9 I pol. _ tao 5 i' I 
o I 5 I - 2 4 I - O-Q> 0-25 I 6 I tel. ~m. 1 1 
1 4 . 4 5 5· I 5 - 0-40 I 9 I tel. eJIl· 1 I I 
1 I 4 - I - - 1 - - I 0-2.3 I 5 t tel. em. 1 I i 
1 III ' 2 1 l 1 - I 0-10 I J I tel. em. 1 I 
o 2 - I 4 .3 ! ~- _ 0-05 I 0-20 I 4 'I tel. ~. em. 1 I 

I, I , .-
~; I :''; I' I I 1--, I I " I I , / t 

(f) I@I@I® I© ~'(~) I(~ I ® ll·r~ I' 
I ,I I; I 

,-

U1 I 
tv I 

i 
i 
I 

I 
I 
I 
I 
I 
I , 
I 
i 
I , 
i 
I 
I-

f I 
I 

i I 
j I . I 



BELICOPTER RESPONSE TIMES 

TRIP TOTAL 
AIRLIFT CALL ARRIVAL DEPART FROM ARRIVAL AT TIME TIME 

NO. RECEIVED LIFT. OFF AT SCENB SCENE HOSPITAL ,~MIN.) (MI,N. ~ 
BELMONT 

1 1252 1255 1300 1302 1308 6 16 
2 1627 in flight 1628 1633 1636 3 9 
3 1207 1210 1214 1216 1220 4 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 0902 0907 5 14 
14 1843 1845 18l~7 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 ~) 20 
20 1249 1250 1305 1307 1311 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 4 13 
32 2005 in flight 2012 2015 2018 3 13 
33 1820 1821 1822 1825 1829 4 9 
34 1915 in 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''1' 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 
44,h'r 1645 1650 1707 17lS 1731 16 46 
45 1325 1326 1330 1335 1340 5 15 

46 1755 1758 1801 1814 1817 3 22 

AVERAGE 
MINUTES 2.04 7.1 5.6 5.8 19.5 

* Victim brougbt to Exton Barracks 

** Trip transfer from Jennersville hospital to Wilmington ETA 1731 

54 



INDEX TO THE STATISTICAL SUMMARIES OF ACCIDENT DATA 

FOR PERIOD OCTOBER I, 1967 to SEPTEMBER 30, 1968 

4-county total 

Buoks County 

Chester County 

Delaware County 

Montgomery County 

Bucks Cou.nty 

Chester County 

Delaware County 

Mon~gomery County 

Summaries by time period 

Table Number 

By Month Day Hour HoUr 

1 2 3 

5 6 7 

9 10 11 

13 14 15 

17 18 19 

Summaries by Local Government 

Table Number 

56 

& Day 

4 

8 

12 

16 

20 

21 

22 

23 

24 



OlVI'JON O~ TRAFFIC ACCIDENT *NALYSIS~ BUREAU OF TRAFFIC, PENNSYLVANIA D£PARYMENTOF HItHW.'S 

MONTH OF OCCURRENCE VS. SEVERITy OF ACCIDENT . 

01 
-..J 

A SfATISTICAL SUMMARY rORTHEPERIOD OCT THRU SEPT 67-6 ENCOMPASSING CO~S 09.15·23~46 

MONTH O~ DCCURRENC£ 

JANtlARY< 
FEBRUARY 
MAROH 
APRIL 
MAY 
JUNI 
JULY 
AUGUST 
SEPfEMBER 
OCT9BER 
NOVEMBER 
DECEMBER 

TOTALS 

NUMBER OF ACCIOENTS 
FATAL INJURY PROPERTY DAMAGE 

l' 1033 . 2695 
16 1043 2240 
29 1108 2441 
33 1160 2271 
26 1418 2870 
17 1258 2607 
24 1186 2207 
25 1240 2228 
33 1135 2315 
26 1221 2372 
36 1270 2935 
26 1378 3118 

306 14450 30505 

·r'A~L£:: \ 

TOTAL 

3943 
~299 
3564 
3464 
4314 
3682 
3417 
3493 
3483 
3619 
4241 
4522 

4'261 



DIVISION Or TRAfFIC ACCIDENT ANALYSIS, BUREAU Of TRAfFIC, PE~!NSYLVANIA DEPARTMENT Of HIGHwAYS 

~AY OF OCCURRENCE VS, SEVERITy CF ACCIDtNT 

U1 
co 

A STATISTICAL SU1.'/,:ARY F(\R THE PERIOD OCT TI1P~ SEPT 67-6 S~.jCr~··PA5SII'4G ('0,5 ~'Q-15"23-46 

OAY 06 OCCURRENCE 

SUNBAY 
MONDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 
fRIOAY 
SATYRDAV 
UNKNOWN 

TOTALS 

NUMBER OF ACCIDENTS 
FATAL INJURY PROPERTY OAMAGE 

31 1958 3445 
. 38 1644 3825 

37 1822 3631 
35 1834 3966 
36 2017 4497 
44 2520 5573 
85 2653 5355 

0 2 7 

306 14450 30505 

~-\?)LE 2-

TOTAL 

5434 
5507 
5696 
5835 
6550 
6137 
6093 

9 

45201 



JIVI51~~ Of TRAffIC ACCIC[MT A~ALYSISI 8UREAU OF TRAFfIC, PE~NSYLVANIA DEPARTMENT OF HIGH~AYS 

HrUR OF UCCURRENCE VS, SEVERITy OF ACCIOE~T 

A SFATISTICAL 5l~~Aoy frR THE ~ERIrD OLI THRU SEPT 67-6 ENCOMPASSING C:hS 09-15-23-4~ 

HOUR OF OCCURRENCl NUMBER OF ACCIDENTS 
FATAL INJURY PRQPERTY DAMAGE TOTAL 

1t:!.Ol- 1.0AM 15 l!69 826 1310 
1.01- 2.0AM 15 384 629 1028 
2.01- 3,OAM 30 345 573 948 
J,Bl- 4.0AM 10 231 308 549 
~.Ol- 5,OAM 2 119 197 318 
:l.31- 6 0 0AM 3 108 173 284 
6.01- 7.0AM 4 227 555 786 
7.Gl- 8.JAM d 652 1789 2449 
d.01- 9.0AM 5 596 1366 1967 
9,Gl-I0,OAM 5 418 1013 1436 

10.(H-l1,OAM 7 493 1317 1817 
11.01 - NOON 7 589 1429 2025 
14::!.01- i.OPM 7 119 1577 2303 

Ul 1,01- 2 MOPM 14 739 1616 2369 
'-0 ~,01- 3.0PM 13 817 1879 2709 

3.Gl- 4.0PM 19 1166 2399 3564 
4.(U- 5.0PM 1d 1354 2922 4294 
!:I,Ol- 6.0Pf't 2u 1110 2258 3388 
6.01- 7.0PM 16 765 1448 2229 
I.O~- 8.0P"'; Ib 827 1551 2400 
o,Oj- 9.,OPM 12 665 1307 1964 
9.ul-10.0PM 23 604 1178 1805 

10.01-11.0PM 21 516 982 i519 
11.01-triDNITE 1~ 500 899 1414 
Ui~I(/IIOi'#N 1 37 30B 346 

TOTALS 306 14450 30505 il5261 

\A~\.-c-
-=:;I 

.:J 
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JIVISla~ OF TRAFFIC ACCI~E~T ANALYSIS, BUREA~ OF TRAfFIC, PE'~SYLV'~IA DEPARTME~T Of HIG~~AYS 

~ HOUR AND DAY OF OCCURRENCE VS. SEVERITY OF ACCIDENT 

A STATISTICAL SU~~A~V fOR THE PERIOD OCT T~RU SEPT 61-6 E~CO~PASSING C!)'S 09-15-23-46 

SUNDAy 1040~OAY TUESDAY ,,[DNESDAY T~URSDAY FRIDAY SATURDAY 

~R rAT INJ PC FAT INJ PD FAT INJ PO FAT INJ PO FAT INJ PO FAT INJ PO FAT INJ PO 

1 2 128 185 2 27 72 ? 34 63 2 36 e1 ('\ 57 !l8 2 49 117 5 136 220 
2 2 115 149 1 26 55 3 16 H 0 27 45 1 34 54 3 46 72 5 120 201 
3 9 93 IH 1 19 43 2 25 38 2 23 3T 2 34 32 5 30 62 9 120 208 
4 2 86 S2 0 14 25 1 16 20 1 15 27 0 18 29 0 25 3T 6 57 88 
5 0 l6 51 0 5 19 1 10 11 0 6 19 0 14 19 1 16 25 0 32 47 
6 1 28 33 1 11 10 0 0 29 0 13 16 (\ 7 20 1 11 211 0 29 31 
1 3 21 33 35 ~6 n 39 119 0 31 1(0 0 21 ~9 0 '0 1:;7 0 40 71 
8 0 24 56 2 110 JA7 0 115 297 1 102 33' 1 119 300 2 140 345 2 42 110 
9 0 23 49 3 119 250 0 81 225 0 89 242 1 111 224 0 111 257 1 62 119 

10 0 41 84 0 59 141 0 62 169 2 53 139 2 55 132 1 66 167 0 76 181 
11 0 50 152 1 65 145 1 66 11! 0 58 152 2 92 Z04 0 72 211 3 90 275 
12 0 60 138 1 56 H4 1 75 160 2 '81 182 0 95 259 0 92 228 3 130 298 

'" 13 1 112 219 0 83 IIH 1 89 HI2 1 77 195 0 91 264 2 117 236 2 150 300 0 
14 2 139 a51 0 77 110 3 92 190 0 64 Ib8 2 91 237 II 107 266 3 149 314 
15 0 131 a55 1 90 f18 2 104 23S 3 103 224 4 98 264 1 145 311 2 146 369 
16 0 134 142 6 l~O 349 0 111 HI 2 165 336 5 161 352 3 194 415 3 169 364 
17 0 126 121 0 lIS 8 $]6 :5 lS5 407 4 215 425 4 20'P 4115 4 245 536 3 186 412 ae 1 106 165 5 144 316 3 169 331 3 168 321 2 162 3'9 3 206 4'55 3 155 279 
19 1 103 171 4 78 150 1 105 172 1 105 192 1 111 221 3 133 296 5 124 244 
10 2 116 179 4 11 111 0 103 i54 2 96 163 , 121 226 0 163 370 6 151 214 
11 1 91 In 2 14 130 1 65 145 1 Y9 111 1 S4 159 3 123 280 J 14/1 224 
12 3 11 133 1 5' iU 3 1'f 131 4 86 142 1 19 152 2 132 264 9 96 221 
U 0 U 124 0 J4 111 5 56 8& 3 56 9S 2 69 1'1 3 1111 215 8 121 205 
24 0 41 56 2 38 67 • .1' 85 1 61 65 3 59 126 129 221 II 11~ 22(, 

nUL 30 1955 3100 3& 1638 3797 31 181" 319S 35 11131 3936 36 2010 4456 44 2510 5519 85 2649 5267 

~e\...E 4-
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DIVISION OF TRAfFIC ACCIDENT A~AtYSIS, BUREAU Of TRAfFIC, PENNSYLVANIA DEPARTMENT OF HIGH~AYS 

MO~TH OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

A STATISTICAL S~MMARY FOR THE pERIOD OCT 1967-SEPT 1968 ENCOMPASSING BUCKS 

MO~TH Of OCCURRENCE NUMBER OF ACCIDENTS 
fAI~L INJURY pROPERTY DAMAGE TOTAL 

JANUARY 5 196 573 774 
FEBRUARY 3 194 413 610 
MARCH 1.2 211 502 1'25 
APRIL 11 230 400 641 
MA'f 6 263 513 762 
J lJr.JE a 271 494 773 
JULY 5 265 439 109 
AUGUST 4 280 450 734 
SEPTEMBER 14 248 436 698 
OCTOBER 5 247 505 757 
NOVEMBER 11 242 506 759 
DE.CEMBER 7 269 579 855 

m TOTALS 91 2916 5810 6817 I-' 

\ AE\'-E 
.---' 

8 



DIVISION or TRAffIC ACCIDENT ANALYSIS, BUREAU Of TRAfFIC, PE~:NSYLVANIA DEPARTMENT Of HIGHWAYS 

0'1 
tv 

DAY Of OCCURRENCE VS, SEVERITy OF ACCIDENT 

A sTATISTIcAL SUY~ARY Fn~ THE pERIon OLT 19~7·SEpT 1968 ENCOMPASSING BUCKS 

DAY OF OCCURRENCE 

SUNDAY 
MUNDAY 
TUESDAY 
l'iEDNESDAY 
THURSDAY 
fRIDAY 
SATURDAY 
UNKNOWN 

TOTALS 

F"ATML 

8 
14 
10 
10 

7 
10 
32 

0 

91 

\. f4 ~ Ll::.- Lc? 

NUM8ER OF ACCIDENTS 
INJURY PROPERTY DAMAGE r'TAL 

412 689 1109 
342 723 1079 
340 713 1063 
388 763 1161 
A05 854 1266 
481 1005 1496 
548 1056 1638 

0 5 5 

2916 5810 8817 



DIVISION OF TRAFFIC ACCIDENT AfuALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT Of HIGHWAYS 

HOUR OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

A STATISTICAL SUM~A~Y FOR THE PER!~Q OCT 1~~7·SEPT 19f8 ENCOMPASSING BUCKS 

HwUR OF OCCURRENCE NUMBER OF ACCIDENTS 
r."ATAl, INJURY PROPERTY DAMAGE TOTAL 

12.01- 1.0Af.1 6 109 161 276 
1.Ql" 2.0A!Vl 4 74 129 207 
2.01- 3.0AM 7 '80 120 207 
3.01- 4.0AM 3 47 74 124 
4,01- S.OAM 0 23 39 62 
5,01- 6.0AM 1 20 30 51 
6.01- 7.0Aivi 1 51 127 179 
7 • 0 1" 8. 0 A 1'1 1 121 351 473 
8 • 0 1" 9, 0 A 14 1 92 210 303 
9.01"10.0AM 2 80 161 243 

10.0i-11,OAM 3 79 223 305 
tl.01@ NOON 2 131 259 392 
12.01- 1.0PM 1 149 318 468 
1.01- 2.0PM 4 131 301 436 m 
2,01- 3,OPM 5 166 351 w 522 
3.01- 4.0PM 7 214 442 663 
4.01- 5.0PM 5 243 533 7Bl 
5.01- 6.0PM 6 248 388 642 
6,01" 7.0PM 6 177 307 490 
7.01- 8.0Pf>1 4 194 334 532 
ti.Ol" 9.0PM ~ 139 264 408 
9.01"10.0PM 8 127 248 383 

1 0.01-11 • OPi~ 4 108 195 307 
11.01-MDN'ITE 4 109 191 304 
UNKNOWN 1 4 54 59 

TOTALS 91 2916 5810 6817 

I r--: 



DIVISION OF TRAfFIC ACCIDENT ANALYSIS, BUREAU OF TRAFfIC, PE~NSYLVANIA DEPARTMENT OF HIGHWAYS 
"I 

HOUR AND DAY Of OCCURRENCE VS. SEVERITY OF ACCIDENT 

A STATISTICAL SUM~ARY FOR THE PERIOD OCT 1967-SEPT 1968 ENCOMPASSING BUCKS 

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY fRID:\Y SATURDAY 

HR FAT INJ PO FAT INJ PO fAT INJ PO fAT HIJ PO FAT INJ PO FAT INJ PO fAT INJ PO 

1 0 30 40 1 5 6 0 5 10 2 10 19 0 16 11 1 15 26 2 2~ 49 
2 0 26 32 0 5 11 2 4 10 0 6 9 0 4 11 0 7 19 2 22 37 
3 0 19 36 1 4 15 0 7 6 0 7 6 1 12 6 1 5 12 4 26 39 
4 0 21 20 0 4 5 1 4 4 0 2 7 0 1 7 0 4 9 2 11 22 
5- 0 8 12 0 0 8 0 2 1 0 1 5 0 3 3 0 1 3 0 A 7 
6 1 6 5 0 3 4 0 2 5 0 fA 4 0 0 1 0 2 4 0 3 7 
T 1 5 6 0 6 19 (1 7 28 0 ~ 18 0 4 17 0 11 21 0 9 18 
8 0 7 9 0 22 67 0 22 54 0 23 79 0 19 61 0 18 63 1 10 18 
9 0 1 8 1 15 33 0 12 32 0 16 38 0 18 35 0 15 39 0 15 25 

10 0 9 15 0 11 20 0 9 29 1 13 22 1 4 29 0 18 21 0 16 25 
11 0 11 31 1 13 24 0 14 37 0 8 35 0 13 33 0 9 24 2 11 39 
12 0 15 24 0 18 31 0 18 35 0 19 33 0 19 37 0 16 46 2 26 53 
13 1 23 42 0 21 39 0 20 39 0 11 39 0 16 64 0 32 43 0 26 52 

en 14 2 28 47 0 12 37 1 20 37 0 15 .31 0 16 38 1 14 43 0 26 68 
01>0 is 0 24 59 0 24 39 2 16 45 2 23 37 0 23 40 0 24 59 1 32 12 

16 0 25 52 3 35 68 0 33 54 1 26 64 1 26 56 1 33 70 1 36 18 
17 0 25 43 0 22 16 0 32 72 1 38 7B 0 44 94 2 42 89 2 40 e1 
18 1 27 35 1 32 50 1 29 47 1 40 56 1 33 ~8 0 48 76 1 39 56 
19 0 28 33 3 24 30 0 22 40 0 26 49 0 32 51 0 22 115 3 23 53 
20 0 15 35 1 22 32 0 25 31 0 27 35 1 .31 S2 0 39 89 2 35 60 
21 0 19 39 1 16 26 0 9 27 0 18 33 1 20 37 2 28 57 1 29 45 
22 1 18 28 0 8 36 1 11 26 2 23 28 0 21 31 1 26 46 3 20 53 
23 0 14 11 0 7 29 1 9 23 0 12 20 1 16 23 0 20 42 2 30 41 
24 0 1 16 1 11 14 1 B 15 0 11 14 0 14 37 1 32 48 1 2~ 46 

TOTAL 1 411 684 14 340 719 10 340 707 10 388 759 7 405 848 10 481 994 32 547 1044 

~~L-c.. B 



. 
DIV ION Or T.RAFFIC ACCIDENT ANALYSIS, BUREAL F iRAFFIC, PENNSYLVANIA 'DEPARTMENT OF H ":NAYS 

• MONTH OF OCCURRENCE VSe SEVERITY OF ACCIDENT 

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

MONTH OF OCCURRENCE NUMBER OF ACCIDENTS 
FATAL INJURY PROPERTY DAMAGE TOTAL 

J l\NI.lARY 5 172 434 611 
FF.:8RUARY 4 173 317 4 91~ 

. ~1.1\ R C H 3 165 342 510 
APRIL 11 176 329 516 
MAY 8 248, 435 691 
JUNE 6 189 3137 582 
JULY .6 205 349 560 
AIJGt)S T 7 210 352 569 
SF.PTEivl8ER 11 203 366 580 
OCTOBER 6 188 337 531 
NOVE~t8ER 7 196 457 660 0- DECEMBER 5 201 .4 51 657 \J1 

TOTALS 79 2326 4556 6961 

" 

. 
; d. 

,\~\::J Lt:. ~'" 
. t' 

c. 

o 

;' , " 

.' 
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DIVIS~ . OF TRAFFIC ACCIDENT ANALYSISp BUREAU 0 TRAFFIC? PENNSYLVANIA DEPARTMENT OF HIG ~YS 

DAY OF OCCURRENCE VS. SEVERITY OF ACCIDENT 

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

DAY OF OCCURRENCE 

. SUNDAY 
'; I-lONf) J\ Y 

TUESDAY 
I'lEDNESDAY 
THUR~DAY 
fRIDAY 
SATURDAY 
UNKNO\~N . 

(J'\ 
(J'\ 

TOTALS 

~, ;, 

, ' 
i' . 

,," , 

NUMBER OF ACCIDENTS 
FATAL 

8 
11 
12 
10 
10 

7 
21 

0 

79, 

.. 

• • I ; 

INJURY 

349 
235 
289 
269 
320 
'+ 12 
452 

0 

2326 

I j 

.. .. 

r~'BLE. .' \0 
, ' 

. . , ' 

PROPERTY DAMAG," 

564 
565 
539 
592 
676 
832 
788 

0 

4556 

.. 

! , 

; . ....... 

'. 
" ., 

TOTAL 

921 
811 
8'~ 0 
871 

1006 
1251. 
1261 

0 

6961 

.0 

.~. : 



01\' ~dON OF TRAFFIC ACCIDENT ANALYSIS, BUREA OF TRAFFIC, PENNSYLVANIA D~PARTMENT Of :iH ~.J A Y S 

• HOUR OF OCCURRENCE VS • SEVERITY OF ACCIDENT 

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

HOUR OF OCCURRENCE NUMBER OF ACCIDENTS 
.. FATAL INJURY PROPERTY DAMAGE .rOTAL 

12.01- 1.0AM 2. 68 136 206 
1.01- 2.0Mi 5 70 98 173 
2 • 0 1" :3. 0 1\ tt. 9 60 97 166 
3.0t- '~.OAM Ll 4/~ 50 <)fl 
.'~.()1- 5.0AM '1 26 29 56 
5 • I) 1 - 6. 0 i\ I-i 1 23 37 61 
6.01- 7. o A 1'-1 0 .32 90 122 
7 • 0'1 - [). 0 Iit'l 1 116 276 393 
8 • 0 1" 9 •. 0 A"'l 3 83 205 :2 <) 1 
9 • (j 1 - 1 0 • 0 t, ila 1 66 157 22;: 

0' 10.01-11.0AM 1 84 173 ?')~ -..J 

11.0H~. NOON 2· 91 210 203 
12.01'"' 1.0PM 1 103 . . . 2Ll5 3 /J 9 

1 • 0 1 - 2. 0 P tla 1 117 235 .353 
2.01- 3.0P;·" 4 127 257 3eB 
3 • 0 1" I~. o? ~1 4 176 357 'j ::, ., 

'1.01" ,).·OPi~ 7 •• 2/-1 1 ll41 6U9 
5.01- 6.0PM 5 172 3/~ 0 517 
6 • 0 1 - 7. 0 P 1-1 4 118 217 339 
7.01- 13.0PM it 129 214 3 L} 7 
8.1)1- 9.0PM 3 106 189 298 
9.01"'10.0 PM 6 100 162 ~65 

10.01-11.0 PM 4 80 t/H . 225 
11001-r-fD.NITE '6 89 141 236 
UNKN'OWN .. 0 5 59 64 

•• ~ ; " ,. 
TOTALS 79 2326 4556 6961 

•• of 

--' 
•• T'~BL·.s \\ 

!' ., 



DIVISION 'Of TRAFfII .CCrOENT ANALYSIS, BUREAU OF TRAFFIC, PEl jYLVANIA DF;PARTMENT OF HIGIiI'iAYS 

~ HOUR AND DAY OF OCCURRENCE VS. SEVERITY OF ACCIDENT 

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

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY S ~\ i U it tl A Y 

HR FAT INJ PO FAT INJ PD FAT INJ PO fAT INJ PO FAT INJ PD FAT INJ PO FAT iNJ PD 

1 1 22 31 0 3 14 1 6 11 0 3 10 0 7 14 0 6 23 0 ?: 33 2 1 11 23 '0 6 12 1 6 7 0 6 10 0 7 7 0 13 13 ~ ?1 2~ 3 2 19 35 0 1 7 2 5 9 0 4 9 0 3 3 3 B il :? ?t1 26 4 1 13 14. 0 2 7 0 6 7 1 1 4 0 3 3 0 6 0 ? 1 'i 7 5 0 6 6 0 0 1 1 2 5 0 2 7 0 2 4 0 4 2 0 ~(j 1: 6 0 7 7 1 2 5 0 2 4 0 4 6 0 4 2 t) 2 6 0 ? i" 7 0 3 7 '0 4 12 0 8 14 0 3 14 0 2 10 0 5 14 0 r 19 8 O. 4 6 1 24, 60 0 19 46 0 22 liS 0 17 52 0 24 45 0 r, . -. " 9 0 7 12 1 17 35 0 9 37 0 16 25 1 12 37 0 13 40 1 'I 19 10 0 6 15 0 10 25 0 12 27 0 5 22 0 9 17 1 10 24 0 14 27 
Ia- 11 0 9 20 0 11 2? 0 5 14 0 10 23 0 19 23 0 10 30 1 ?O 41 '00 12 0 7 24 1 6 28 0 7 21 0 19 26 0 18 44 0 14 25 t 7.0 39 13 0 18 34 0 3 19 1 17 28 0 12 29 0 13 39 0 til 48 0 22 413 t4 0 32 1I3 0 10 21 0 12 23 0 10 37 0 17 38 O· 13 38 1 2?- 31:; 15 0 28 38 0 15 30 0 15 21 1 11 30 3 16 35 0 25 '19 a 17 <;'. 

~ .. 16 0 25 30 2 19 48 0 27 45 1 _ 32 42 0 21 65 0 25 71 1 27 Sf. 17 0 34 38 0 36 66 3 22 62 1 33 67 2 29 65 1 57 86 0 30 57 18 0 17 32 2 14 41 1 29 47 1 19 52 0 32 6>' 0 29 62 1 32 £;4 19 1 25 26 0 9 18 0 16 29 1 13 31 1 15 27 0 15 47 1 75 39 20 1 19 32 1 11 23 0 15 20 1 9 28 0 24 32 () 23 36 ;>F. l,~ 21 0 15 29 1 9 17 1 10 16 0 6 27 0 16 25 0 ?2 42 rJ,'l ~:: <:2 1 11 22 0 11 16 1 14 14 0 12 20 1 13 25 0 25 35 3 j I~ 30 23 0 3 16 0 6 24 0 13 9 2 7 16 0 6 19 2 22 29 0 ?3 26 24 0/ 8 12 1 5 10 0 12 13 1 10 10 2 14 18 0 21 35 <:: 19 43 

TOTAL' 8 349 552 11 234 561 12 289 529 10 269 590 10 319 666 7 410 822 21 '151 777 

" 

<. 

\~~'-~ _ \"""2-



DIVIsION OF TRAFfIC ACCIDENT ANALYSIS, BUREAU OF TRAFFIC, PENNSYLVANIA DEPARTMENT OF HIGHwAYS 

MO~TH OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

0'\ 
\D 

A STATISTICAL SU~vARY f"R THE PERIOD OCT 1967~SEPT 19f8 ENCOMPASSING DELAWARE 

MONTH OF OCCURRENCE 

JANUARY 
FE-SRUARY 
~1ARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

TOTALS 

FATAL 

2 
2 
7 
6 
6 
1 
4 
5 
5 
6 
8 

10 

62 

\R "5Lt=-

NUMBER OF ACCIDENTS 
INJURY PROPERTY OAMAGE TOTAL 

211 736 1009 
309 666 977 
324 674 1005 
331 668 1005 
405 836 1247 
364 707 1072 
288 596 888 
313 581 A99 
271 627 903 
314 607 927 
346 739 1093 
377 926 1313 

3913 8363 !2338 

\3 



DIVISION OF TRAFFIC ACCxDE~T ANALYSIS, BUREAU OF TRAFFIC, ~ENNSYLVANIA DEPART~ENT OF HIGHwAYS 

OAY OF OCCURRENCE VS. SEVERITy OF ACCIDE~T 

-....J 
o 

A STATISTICAL SU~~A~Y FOR THE PERIOD OCT 1967-SEPT 19~5 ENCOMPA&SING DELAWARE 

DAY OF OCCURRENCE 

SUNDAY 
MUNDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 
FRIDAY 
SATURDAY 
UNKNOWN 

TOTALS 

FATAL 

7 
4 
2 

11 
1 

13 
18 

0 

62 

\~\6l-E:. 

NUMBER OF ACCIDENTS 
INJURY PROPERTY OAMAGE TOTAL 

507 947 1461 
438 1004 1446 
500 1038 1540 
492 1036 1539 
531 1199 1737 
696 1565 2274 
747 1573 2338 

2 1 3 

3913 8363 12338 

\4-



OIVISfON OFTRAFF'IC ACCTCENT ANALYSIS, BUREAU OF" TRAFFIC, PENNSYLVANIA DEPARTMENT OF' hIGHWAyS 

HOU q OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

A STATISTICAL SUM~ARY fOR THE pERIOD OLT 1967-SEPT 1968 ENCOMPASSING DELAWARE 

HOUR OF OCCURRENCE NUMBER OF ACCIDENTS 
FATAL INJURY PROPERTY DAMAGE TOTAL 

12.01"" ~.OAM S 126 258 369 
1.01- 200AM 3 105 186 294 
2.01" 3,OAM 7 98 171 276 
3.01- 4.0AM 1 49 93 143 
4.01- S,OAM 1 28 60 89 
5~Ol- 6.0AM 0 2R 50 78 
6,01" 7.0AM 1 52 127 180 
7.01- 8.0AM 3 ~52 445 610 
6.01- 9.0AM 1 151 342 494 
9 • 0 1 .. 1 0 • 0 At1 1 106 284 391 

10.01-l1.0AM 1 124 365 490 
11.0H~ NOON 2 154 379 535 
12.01- 1.0PM 3 206 401 610 -..J 1.01- 2.0PM 4 203 4'9 646 I-' 
2.01- 3.0PM 0 216 545 761 
3.01"" 4.0PM S 331 628 964 4.01- S.OPM 6 319 195 1180 5.01- 6.0PI"1 3 286 608 897 
6.01- 1.0PM 2 195 382 519 
7.01- a.OPM 3 239 437 619 
8.01"' 9.0PM 2 200 314 576 
9.01"'10.0PM 3 176 362 541 10.01-11.0PM 4 154 281 439 

ll.0l-MDNITE 1 132 266 399 UNKNOWN 0 13 85 98 

TOTALS 62 3913 8363 12338 

\A ~\.-c:. \5" 



DIVISION' OF TRAFPIC ACCIDENT ANALYSIS, BUREAU OF TRAFfIC, PENNSYLVANIA DEPARTMENT or HIGHWAYS 

HOUR AND DAY or OCCURRENCE VS. SEVERITY or ACCIDENT 

A STATISTIcAL SUMMARY FOR THE PERIOD OCT 1967-SEPT 1968 ENCOMPASSING DELAWARE 

SUNDAy MONDAY TUESDAy WEDNESDAy THURSDAY rRIDAY SATURnAY 

HR rAT INJ PO rAT INJ PO HT INJ PO fAT INJ PO FAT INJ PO rAT INJ PO fAT INJ PO 

1 1 37 63 0 6 21 0 6 24 0 5 23 0 18 31 1 10 35 3 44 61 

2 1 35 46 1 8 11 0 3 11 0 6 15 0 8 21 1 11 20 0 34 62 

~ 4 26 39 0 8 8 0 7 14 2 2 10 0 9 5 0 8 ?2 1 37 73 

4 0 20 25 0 2- 8 0 4 5 0 1 8 0 4 8 0 5 9 1 13 30 

5 0 10 15 0 2 6 0 1 9 0 2 4 0 2 4 1 3 7 0 8 15 

6 0 6 9 0 0 3 0 5 8 0 1 4 0 2 11 0 4 B 0 10 7 

1 1 8 8 0 6 22 0 9 16 0 4 17 0 7 12 0 9 38 0 9 14 

e 0 7 18 1 28 83 0 25 60 0 22 82 0 29 78 1 35 136 1 11, 38 

9 0 4 13 1 31 63 0 18 65 0 20 67 0 36 40 0 29 62 0 13 32 

10 0 9 26 0 10 35 0 21 46 1 14 lIO 0 16 33 0 19 44 0 17 60 

11 0 9 33 0 24 44 0 13 31 0 16 40 1 30 55 0 19 63 0 13 93 

12 0 16 31 0 12 45 0 22 35 2 11 36 0 22 72 0 30 69 0 35 85 

...:J 13 0 35 69 0 22 48 0 25 50 1 24 44 0 26 52 1 28 50 1 46 88 
N 

i'k 0 35 . 72 0 28 33 1 25 52 0 2& 51 1 18 62 2 37 81 0 32 es 

15 0 28 69 0 16 !i8 0 26 78 0 30 65 0 23 80 0 36 80 0 57 115 

16 0 3a 56 1 53 ~4 0 53 101 0 44 98 1 41 89 2 53 104 1 49 96 

17 0 30 !is 0 54 112 0 sa 111 2 58 109 2 60 145 1 67 144 1 52 119 

1& 0 27 41 0 35 93 0 54 92 0 49 80 1 41 106 1 41) 118 1 34 18 

19 0 19 45 0 1& 42 1 21 41 0 24 39 0 35 54 1 42 94 0 36 61 

20 0 35 46 0 15 52 0 34 47 0 29 53 1 28 1S5 0 56 107 2 112 67 

n 0 20 50 0 22 43 0 21 41 1 35 47 0 11 41 0 39 83 1 45 68 

22 0 22 39 0 18 34 0 23 43 1 29 '14 0 19 41 0 35 90 2 30 71 

23 0 22 31 0 9 28 0 1!i 24 1 15 24 0 22 44 1 35 69 2 36 61 

2. 0 & 2& 0 9 20 0 11 19 0 11 24 0 15 3T 0 35 70 t 37 68 

.. 
TnTAL ., 506 933 4 436 996 2 500 1029 11 492 1024 7 528 1196 13 691 1553 18 745 1556 

_,J 

\H~\-:~.. \~ 



DIVIsION Of TRAfFIC ACCIDENT ANALYSIS, BllREAU or TRAFFIC, PE~NSYLVAN!ADEPARTMENT OF HIGHWAYS 

MO~TH OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

A sTATISTICAL SUMMARY FDR THE PERIOD OCT 1967~SEpT 1968 ENCOMPASSI~G MO~TGOMERY 

MONTH OF OCCURRENCE NUMBER OF ACCIDENTS 
fATAL INJuRY PROPERTY DAMAGE TOTAL 

JANUARY 3 394 1153 1550 
fEBRUARY 7 367 844 1216 
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 3 413 886 1302 
OCTOBER 7 474 923 1404 
NOvEMBER 10 486 1233 1729 
DECEMBER 4 531 1162 1697 

..,.J 

. TOTAL.S w 72 5297 117TT 17146· 

\ A~LE \ l 



OIVISION Of TRAFFIC ACCIDENT A~ALYSISI BUREAU OF TRAFFIC, PENNSYLVANIA OEPARTMENT or HIGHWAYS 

DAY OF OCCURRENCE VS. SEVERITy OF ACCIDENT 

-..J 
,J::o. 

A STATISTICAL SUMMARY FOR THE PERIOD OCT 1967-SEPT 1968 ENCOMPASSING MO~TGOMERY 

DAY ur OCCURRENCE 

SUNDAY 
MONDAY 
TuESDAY 
WEDNESDAY 
THURSDAY 
FRIDAY 
SATURDAY 
UNKNOWN 

TOTALS 

F"ATAL 

1 
9 

13 
3 

12 
14 
14 

0 

12 

~ "G L-. t::.-

NUMBER OF ACCIDENTS 
INJURY PROPERTY DAMAGE TOTAL 

691 1246 1944 
629 1533 2171 
693 1547 2253 
686 1515 2264 
161 1168 2541 
931 2111 3116 
906 1936 2656 

0 1 1 

5297 11111 17146 

\~ 
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DIVIsION Of TRAFFIC ACCIDENT .~ALVSIS, BUREAU OF TRAFFIC, PE~NSYLVANIA DEpARTMENT OF HIGH~AyS 

HOUR OF OCCURRENCE VS. ~EVERITY OF ACCIDENT 

A STATISTICAL SU~MARY F"k THE PERIOD O~T t967-SEPT 1968 ENCOMPASSING MO~T~OMERY 

HOUR OF OCCURRENCE 

12.01'"' 1.0AM 
1 • C 1· 2. 0 A 14 
/Z.01- 3.0Afvl 
3.01- 4.0AM 
4.01- SevAM 
:'.01- 6.0A1v1 
6.01- r.OAftl 
7 u Dl- 8.0p,M 
b,01- 9.()~.M 

9.01-10.0AM 
1{J.Ql-11.0AM 
1l.01@l NOON 
12.01- 1.0PM 
1.01· 2.0PM 
~.01· 3.0P,,' 
3.01"" 4.0PM 
4.01- 5.0PM 
5.01- 6.0P~1 
6.01- 7.0PM 
l,Ol- 8.0Pi"I 
0.01- 9.0PM 
9.01-10.0Pft1 

10.01-11.0PM 
ll.0l-MDNITE 
UNr<~'lO~N 

TOTALS 

FATAL 

2 
3 
6 
2 
o 
1 
2 
.; 
u 
1 
2 
1 
2 
5 
4 
3 
o 
6 
4 
5 
2 
5 
9 
1+ 
o 

72 

NUMBER OF ACCIDENTS 
INJURY PROPERTY DAMAGE 

166 
135 
108 

91 
42 
37 
9? 

253 
27C' 
166 
206 
213 
261 
288 
308 
445 
491 
40a 
275 
265 
220 
202 
174 
170 

15 

5297 

271 
216 
185 

91 
69 
1:56 

211 
717 
609 
411 
556 
581 
613 
641 
726 
972 

1154 
922 
542 
572 
480 
406 
365 
301 
110 

11777 

~B'-E. \9 

TOTAL 

439 
354 
299 
184 
111 

94 
305 
973 
879 
578 
764 
795 
876 
934 

1038 
1420 
1645 
1332 

821 
842 
702 
613 
548 
475 
125 

17146 
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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 SUM~ARY F~R THE PERIOD OCT 1967-SEPT 1968 ENCOMPASSING MO~TGOMERY 

SUNDAy MONDAY TUESDAY wEDNESDAY THURSDAY FRIDAY SATURDAY 
HR FAT INJ PO FAT INJ PO fAT INJ PO fAT INJ Po fAT INJ PO fAT INJ PO FAT INJ PO 

1 0 39 Sl 1 13 31 1 17 18 0 20 29 0 16 32 0 18 33 0 43 77 2 0 43 48 0 7 21 0 3 15 0 9 11 1 15 25 2 15 20 0 43 76 3 2 30 43 0 6 13 0 6 9 0 10 12 1 10 18 1 9 20 2 37 70 1+ 1 32 23 0 6 5 0 2 4 0 11 8 0 10 11 0 10 11 1 20 29 5 0 12 18 0 3 II 0 5 2 0 1 3 0 7 8 0 B 13 0 6 21 6 0 9 12 0 6 6 0 0 12 0 4 4 0 1 6 1 3 6 0 14 10 7 1 5 12 1 19 33 0 15 31 0 15 51 0 8 30 0 15 34 0 15 20 a 0 6 23 0 36 137 0 49 137 1 35 128 1 54 10 9 1 63 148 0 10 35 9 0 11 16 0 56 119 0 42 91 0 37 112 0 45 112 0 54 116 0 25 43 10 0 23 28 0 28 61 0 20 67 0 21 55 1 26 53 0 19 78 0 29 69 11 0 21 68 0 17 55 1 34 90 0 24 54 1 30 93 0 34 94 0 46 102 12 0 22 53 0 20 60 1 28 69 0 26 87 0 36 106 0 32 85 0 49 121 -.J 13 0 36 74 0 37 75 0 27 65 0 30 83 0 36 109 1 39 95 1 56 112 m 
14 0 44 B9 0 27 79 1 35 76 0 31 69 1 40 99 1 43 104 2 68 123 15' 0 51 89 1 35 91 0 47 94 0 39 92 1 36 109 1 60 123 1 40 128 16 0 46 104 0 53 149 0 64 141 0 63 132 3 79 142 0 83 170 0 57 134 17 0 37 86 0 76 182 0 73 162 0 86 171 0 76 181 0 79 217 0 64 155 18 0 35 57 2 63 134 1 57 145 1 60 133 0 56 153 2 83 199 0 50 101 19 0 31 67 1 27 60 0 46 62 0 42 73 0 35 83 2 54 112 1 40 85 20 1 47 66 2 23 64 0 29 56 1 31 67 0 44 77 0 45 138 1 46 104 21 1 37 71 0 27 52 0 25 61 0 20 64 0 31 56 1 34 98 0 46 78 22 1 26 44 1 18 37 1 29 54 0 23 50 0 26 55 1 46 93 1 34 73 23 0 23 60 0 12 30 4 19 32 0 22 38 1 25 55 0 41 75 4 32 75 24 0 24 30 0 13 23 3 17 38 0 23 37 1 16 36 0 41 68 0 3t- 69 

TOTAl. 7 690 1232 9 626 1521 13 689 1533 3 683 1563 12 758 1758 14 928 2150 14 906 1910 

~~'-E ZoO 



Bucks 
County. HELICOPTER A~1BULl\;'\CE STUDY 

TRAFFIC ACCIDENTS October '67 - September '68 

Nuniliar crf Accidents 
Pl'Op. 

Local GO\TOrmlCnt Fatal Injury Damage Total 
--------------------------------

Bedminster Twp. 2 
Bensalem T~p. 7 
Bridgeton Twp. 0 
Buckingham Twp. 2 
Doylestown Twp. ~ 
Durham Twp. 0 
East Rockhill T~p. 0 
Falls Twp. 4 
Haycock Twp. 0 
Hilltown Twp. 3 
Lower Makefie Twp. 1 
Lower Southampton Twp. 4 
Middletown Twp. 5 
Milford Twp. 3 
New Britain Twp. 1 
Newtown Twp. 3 
Nockamixon Twp. 3 
Northampton Twp. 4 
Plumstead Twp. 6 
Richland Twp. 3 
Solebury Twp. 0 
Springfield Twp. 1 
Tinieurn Twp. 1 
Upper Makefie 3 
Upper Southampton Twp. 2 
Warmins ter Twp. 1 
Warrington Twp. 3 
Warwick Twp. 1 
West Rockhill Twp. 2 
Wrightstown Twp. 0 
Bristol Twp. 12 
Bristol Boro 3 
Chalfont Boro 1 
Doylestown Boro 0 
Dublin Boro 0 
Humevi11e Boro 2 
Ivyland Boro 0 
Langhorne Boro 0 
Langhorne Nanor Boro 1 
Morrisville Boro 0 
New Britain Boro 0 
New Hope Boro 1 
Newtown Boro 0 
Penndel Boro 1 
Perkasie Boro 0 
Quakertown Boro 0 

24 
231 

4 
41 
67 

9 
17 

295 
6 

52 
73 

102 
263 

41 
17 
30 
38 
56 
39 
50 
50 
17 
22 
45 
97 

143 
99 
28 
33 
17 

406 
9'5 
12 
64 

6 
2 
6 

11 
2 

84 
6 

11 
11 
34 
32 
33 

34 
490 

17 
79 
99 
12 
40 

590 
11 

115 
106 
2'21 
518 

48 
33 
67 
43 

113 
55 
83 
79 
40 
19 
42 

184 
318 
140 

33 
82 
27 

770 
226 

25 
196 

5 
16 

2 
51 

8 
192 

20 
30 
39 
76 
58 

139 

77 

60 
728 

21 
122 
171 

21 
57 

889 
17 

170 
180 
327 
786 

92 
51 

100 
84 

173 
100 
136 
129 

58 
42 
90 

283 
462 
242 

62 
117 

44 
1188 

324 
38 

260 
11 
20 

8 
62 
11 

276 
26 
42 
50 

111 
90 

172 

Number Number 
Killed Injured 

2 
8 
o 
3 
5 
o 
o 
4 
o 
3 
1 
5 
6 
4 
1 
3 
4 
4 
6 
4 
o 
1 
1 
3 
3 
1 
3 
1 
2 
o 

12 
4 
1 
o 
o 
2 
o 
o 
1 
o 
o 
1 
1 
1 
o 
o 

44 
384 

6 
76 

123 
16 
33 

481 
8 

87 
110 
155 
418 

59 
30 
45 
59 
95 
69 
87 
91 
34 
41 
84 

161 
236 
172 

44 
50 
22 

685 
151 

13 
78 

8 
3 

10 
14 

4 
119 

7 
17 
18 
60 
42 
55 

Average 
Injury 
Per Acc. 

1.8 
1.7 
1.5 
1.9 
1.8 
1.8 
1.9 
1.6 
1.3· 
1.7 
1.5 
1.5 
1.6 
1.4 
1.8 
1.5 
1.6 
1.7 
1.8 
1.7 
1.8 
2.0 
1.9 
1.9 
1.7 
1.7 
1.7 
1.6 
1.5 
1.3 
1.7 
1.6 
1.1 
1.2 
1.3 
1.5 
1.7 
1.3 
2.0 
1.4 

-1.2 
1.5 
1.6 
1. 8· 
1.3 
1.7 



Bucks 
Countv 

(Cond.nued) 

Local Government 

Hl:LI COPTER AiIl13ULANCb STUDY 

TRAFFIC ACCIlHH~TS October '67 - SeptcmbGl' '68 

Number of Accident·s 
Frop. 

Fatal Injury Dnmage Total 
Number Number 
Killed Injured 

Avera. 
Inj UP 

PCI' A 
----------------------,-------------~---.-. 

Richlandtown Boro 
Riegelsville Boro 
Sellersville Boro 
Silverdale Boro 
Trumbauersville Boro 
Tullytown Boro 
Yardley 'BOTO 
Telford Boro 

o 
o 
o 
o 
o 
o 
o 
o 

91 

2 
2 

20 
1 
2 

46 
20 

1 

2916 

4 
5 

46 
6 
,~ 

106 
40 

6 

5807 

78 

6 
7 

66 
7 
6 

152 
60 

7 

8814 

o 
o 
o 
o 
o 
o 
o 
o 

100 

2 
2 

27 
1 
2 

72 
24 

1 

4735 

1.0 
1.0 
1.4 
1.0 
1.0 
1.6 
1.2 
1.0 

1.6 



Chester 
C,;lUnty HELICOPTER AMBULANCE STUDY 

TRAFFIC ACCIDENTS October' '67 - September '68 
---------- ---- ... -.-...... -.-~ 

Number of Accidents Average 
-;-----Vi;-op .--'----' Number Number Injury 

Local Government Fatal Injury Damage Total Killed Injured Per Acc. 
-~.-------- ,--.. _------ -'.-----_ .. 
irmingham Twp. 1 30 23 54 1 59 1.9 

..,;harlestown 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 CaIn 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 CaIn Twp. 0 7 26 33 0 9 1.3 
CaIn Twp. 3 65 119 187 3 100 1.5 
Atglen Boro' 0 3 12 15 0 8 2.7 

,~ 

/. \ t..-

T"",-E. -z..-z... \ f.'Yj '""v 
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Chester 
County 
lContlnued) 

1111L] COP'l'1.m !IMBUJ,I\NCLi STU))), 

'l'HI\PFJC ;\CC.ll)LNTS Octo'i1oJ.' 'Cl7 - SOptOlllbol' '68 
-_ .............. ,.. •• , .... - ....... ' ...... " ~~·t· ...... _' ...... _,._ .. " ..... ___ ,. __ • '_ ... _ ••• _.~ ....... t" .... '_,_ ...... _ .......... __ ....... _ ..... ,_ ..... '".w .... _ .• , ....... ' 

NumlH'L of J\cd (lonts 

LocnJ GOVL'!'J.'l1lll('l11: 

~.-.. ~ ... - ....... " -.". " ... -." P'T oi5":-.. ··· ~." --"--. 
FatnJ Ill:; 1.l1'Y j)[l.lIHl go Total 

Number Numbor 
KilJed JnjuT(lc1 

AVCr£1l\O 

Injur), 
1'01' I\c:.c. 

",'- ........ -.......... -,~-.. .... . ........................ " ..... "._" .... ' ..... , .......... . 
Avondale Boro 0 

• .. ' ........ - ........ _._ ..... __ ._ ......... _ .. _,-........ ,.-. _ .. .". •• • __ ....... u ... , .... _ ,., ...... __ ................... , ....... _ ••• __ ....... .. 

Downingtown Boro 1 
Elverson Boro 0 
Honeybrook Boro 0 
Kennett Square Boro 0 
Malvern Boro 1 
Modena Boro 0 
Oxford Boro 0 
Parkesburg Boro 0 
Phoenixville Boro 2 
South Coatesville Boro 0 
Spring City Boro 0 
West Chester Boro 2 
West Grove Boro 0 
Coatesville City 0 
Wes t Fa11owfie1d Twp. 1 
West Goshen Twp. 1 
West Marlboro Twp. 0 
West Nantmeal Twp. 0 
West Nottingham Twp. 1 
West Pikeland Twp. 2 
West Sadsbury Twp. 2 
W~st Town Twp. 2 
West Vincent Twp. 0 
West Whiteland Twp. 0 
Wil1istown Twp. 3 

13 
58 

3 
5 

22 
4 
2 

16 
4 

98 
6 
6 

134 
9 

87 
16 

109 
9 

20 
6 

14 
IS 
39 
18 
60 
83 

32 
131 

5 
8 

101 
39 

1 
60 
23 

218 
7 

28 
465 

19 
238 

23 
181 

12 
28 
16 
27 
17 
69 
16 

115 
143 

80 

45 
190 

8 
13 

123 
44 

3 
76 
27 

318 
13 
34 

601 
28 

325 
40 

291 
21 
48 
23 
43 
34 

110 
34 

175 
229 

o 
1 
o 
o 
o 
1 
o 
o 
o 
2 
o 
o 
2 
o 
o 
1 
1 
o 
o 
1 
2 
3 
2 
o 
o 
3 

22 
87 

3 
10 
35 

6 
2 

35 
6 

136 . 
11 

6 
184 

12 
124 

28 
173 

12 
36 
11 
34 
31 
71 
21 

104 
138 

1.7 
1.6 
1.0 
2.0 
1.6 
1.5 
1.0 
2 . 2 
1.5 
1.4 
L8 
1.0 
1.4 
1.3 
1.4 
1.7 
1.6 
1.3 
1.8 
1.8 
2.4 
2.1 
1.8 
1.2 
1.7 
1.7 



e la,~are 
'ounty HELICOPTER N,!BULANCE STUDY 

TRAFFIC ACCIDENTS October '67 - Septembqr '68 
--.. -------

Number of Accidents Average 
---P-YO p . ------- Number Number InjuTY 

ocal GoveTnment Fatal Injury Damag8 Total Killed Injured Per Acc. 
.------

ethel Twp. 1 33 53 87 1 41 1.2 
irrningharn 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 
: dgrnon t Twp. 1 26 36 63 1 47 1.8 
larple Twp. 4 161 358 523 4 262 1.6 
dddletown Twp. 2 140 213 355 2 236 1.7 
~ewtown Twp. 4 87 180 271 4 118 1.4 
_'hornburg Twp. 0 12 21 33 0 12 1.·0 
pper Providence Twp. 0 40 78 118 o ... 69 1.7 
,ston Twp. 2 53 111 166 2 83 1.6 
arby Twp. 1 49 52 102 1 77 1.6 

lavoTford Twp. 2 269 584 855 2 416 1 .. 5 
ower Chichester 2 26 60 88 2 41 1.6 
~ether PTovidence Twp. 3 80 140 223 3 131 1.6 
"adnoT Twp. 4 296 739 1039 5 432 1:5 
"id1ey Twp. 6 235 476 717 6 395 1.7 
'pringfie1d 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 40 39 80 1 57 1.4 
1ifton Heights BOTO 0 57 158 215 0 93 1.6 
o11ingda1e 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 
1eno1den Boro 0 67 134 201 0 97 1.4 
ansdowne Boro 2 91 179 272 2 133 1.5 

larcus Hook 1 29 55 85 1 35 1.2 
ledia 0 63 238 301 0 81 1.3 
lillbourne 0 0 7 7 0 0 0.0 
1orton 1 14 37 52 1 19 1.4 
TOn-lood 1 21 55 77 1 26. 1.2 
arks ide 0 3 14 17 0 4 1.3 
Tospect Park 1 43 78 122 2 58 1.3 
id1ey Park 0 37 98 135 0 61 .1. 6 
ose Valley 0 1 1 2 0 1 1.0 
ut1edge 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 
p1and 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 .. 5989 1.5 

ii\~\.£ ~~- ~~~~ o/~ 
81 



Mon tgor,:~ry 
Cou!'_t'Y. HELICOPTlm AHUULANCE STUDY 

TRAPFIC ACCInnNTS October '67 - Septcliibcr '68 
--------

Number of Accidents Average 
Prop~ Number Numb e1- Injury 

Local Government Fatal Injury Damage Total Killed Injured Per Ace. 

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. 7 196 304 507 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 G.wynedd Twp. 2 S4 96 152 3 93 1.7 
Lower Providence Twp. 1 - 86 223 310 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 
Whi tpain 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 
Che 1 tenham 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 
Green1ane Boro 0 8 14 22 0 13 1.6 
Hatboro Boro 1 41 129 171 1 ~68 1.7 

1A1a\.c 2..~ 
~f(.~.;j; 'Vb! 
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PENNSYLVANIA AERONAUTICS· COMMISSION 
Harrisburg-York State Airport 
New Cumberland, Pennsylvania 

. /)&'V 
VI-vt/- // 

t? \1 \ ii' 
\' 

APPLICATION FOR APPROVAL, OF HELIPORT SITE C' 
a (Must be typew~itten) , _ 

if 
" rlE of the Sis ters of Chris tian Chari.t , CE 6-8050 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----~, 

Telephone No.) 

Hereby make application for approval of site for Personal Use 
. Emergency -12...UUtc·"Jt,:~(,; t(.-f....-C---. 

Heliport ( l, Commercial Heliport ( ), Supplemental Heliport ( ) and 

aver that we are/kxXoc the O~mers of the property herein
(Owner or Lessee) 

after described. Holy Snirit Hospital Helmport,Ne2lstlSt. Camp Hill,Pa. 
(Name of Heliport) (Address) 

DIRECTioN AND DISTANCE OF HELIPORT FROM NEAREST CITIES OR TOWNS .-- ~ . 

One qua:tter mile North of Camp Hil=l...;,--*-P~aJt..., ____________ _ 
Tl·rO· miles "'est of H~rri5bur~Pa. , _____ ~ ____ , ____ _ 
Four miles N}l of Harrisburg-York state Airport. 

GEOGRAPHICAL POSITION O~ELIPORT 

batit~u~d~e~' _______ -4I~ __ ~~~L~O~n,~g~l~'t~u~d~e~ ______ ~ __ ~~A~l~t~i~t~u~d~e~ __ ~ 
40 151~.30 I I North ' 76~ 5,' oon \vest 448 0 0 

DESCRIPTION OF APPROACH LANES 
Open approach from North, South and \·lest. 115 foot high Chimney on 
East approach which ,,,ill beIighted it . 

What fencing provisions will be made? ___ N_o_n~e_. __________________________ _ 

DESCRIPTION OF OBSTRUCTIONS 

11? foot hj gh Cbjrnney ~Tbj ch ,,,~J 1 bav(LQb.strnctiou .lig..!o,.lb...IJtc.,;j~A" _____ _ 

Name of nEtarest Airport and/or' Heliport Harrisbur?'~Xnrl~ s.t.ata, AirpQr-' 
Direction SE Airline Distance ~ rrales ------------' .. ' 
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Page 2 

Can landing area be kept clear and ready for use at all, times? ...;Y::;..~=s _____ . __ 
If not 3 give reasons: 

--------. --------
------------.-------.---~.-----.---,.-

AFFIDAVIT 

cO£.mOm-lSALTH OF PEt·:NSYl,Vl'JHA) SS: 
County of -12.auphjn ____ ) 

~±e.J:.....M. IIrs.ul.a..-. __ .. __ .. ' being first duly sworn 
according to law, deposes and says that the facts containAd in this application 
and accomp::ming dra'\vings are true and correct and thatSbe is the 
....£.l!th9r.i~.?g-2.-9".®t ..Q.Lq}i.~lf?£ _____________ . of the above named heliport. 
(Owner:, authorized agent of O\vncr, officer of corporation) 

,.,. . 

Subscribed and sworn to bafore me) 
this day of __ .~ ____ 19 ___ ) 
Signature 6£ person admiriisteririg) 
oath ) *(Appiicant sign in ink) 
Add~'ess of person -ad~ninj.st'2.ril1g) 
oath ) 
My commissiOil-exp-ircs_~==].9-=) Sister H. Ursula ___ , 

Print name in ink EXACTLY as it 
appears above in signature. " 

'. 

INSPECTOR IS l~ECOHi:1ENDATIOl':S '---_._._---_ ..... ----- --~--.-

Recommend Approval 

Charles ~·1. Ncmto;..:;1~1----__ ------- -----·--(inspc-c to::) 

___ 7L2.1L 6 2 ~ ___ ._. ___ . ______ _ 
(Dc: tc) 
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---- -------

APPLICATION f'OR APPROVAL OF HELIPORT SITE , Page 3 

":lNSTRUCTIONS-

1. l.f .applicant is lessee, attach one copy of lease affecting ,the heliport. 

2.. .This applic'ation must be accompanied by a dimensional sl~ctch drawn to a 
scale of 200 feet per inch, signed f.\Lld dated by the applicant, drmm on 
back of a Topographic Chart with landing area properly placed on face of 
chart. 

3. Forward applicat:i.on vlith accompany ing information to the Penhsyl vnn:l.a . 
Aeronautics Commission, Harrisburg.York State Airport, New Cumberlanj, 
Pennsylvania 17070. 

·NOTE-

The rules and regulations promulgated by the Commission provide that IIno 
person, firm, copartnership, association, corporation, county, city, incorporated 
to\·m) borough, tOvffiship, or other political subd'ivision of the Ccmmomvealth shall 
hereinafter maintain or ooerate any heliport, landing field or :I,ntermediate 
landing field ~ith:i.n this· CoranlClWl02alth, unless a license therefor or approval 
shall be issued by the COUlruission. Provided, that this section shall not have 
application to heliports and landing fields established or controlled by tbe 
Governmcmt of tpe United States. II 

The Act of Hay 25, 1933, PeL. 1001, as amended, Imov.1!1 as the Aeronautical 
Code, provides that any person violating any provisioII of the Code, (unless such 
violation is by the Code or oth~r law of this Co&monw2nlth declared to be a 
misdemeanor), or. violating any of the rules and regul:1tiol1S adopted by the 
Commission pursuant to the Code, shall upon convict<im thoreof in any summary 
proceeding before any ~agistrate~ a1der~al1 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 payrnent of such 
fine and costs, to und8rgo inpriso;lraent in the cotmty jail for a period not 
exceeding -thirty (30) days. 

* SIGNATURE: Tho application shall be signed by the OW:10:t" or lessee, if a 
natural person and in t.he cases vlb,:;r.\? the (;~mcr is a cor~)(lrntion, copartnership, 
or associatiol'1, by £In e~:,-,c.\.\tiv(' officer th;:;r0or or 5(::';,e pOl'S0r' .specifically 
authorized by said cc·r.p"'l:F.ltion, to sign the application, to Hhicl-. shall be 
attachGd ,·tr:i.ttcil evic.ence of his But}1od.ty. 
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. '. " APl?LICATIOWFORAPPROVAL OF HELIPORT SI,tE ., 
. I i \ . Page 4 

,I ~ f~' t-
. , ' t· '" A'~ i . 

IncomplYing'with the Instructions g;lven onp,age3;:.outH.ij"Ii"·cippro,acn areas to' 
lanciing pad Shot'ling all obstructipns. 

See attached Plot Plan C - I 

Will the/ianding pad be hard surfaced? 
No. Grass surface maintained. 

Will fencing for the latlding pad ,be provided? If so, what, type fencing ,and what 
what will be th~ overall height of feT;lce? 

No 

Wh.ere will operational headquarters be cstabl:i,shed? 

At Emergency Desk in the Hospital. 
, ..... 

HmV' many persons will man the establishment? 

5 per shift in the Emergency Department. 

What will 'ba the hours of operation? 

24 Hours. 

Will services be provided~ 
No 

Will a repaiF station be established~ 
No 

If the site is intended for other than a permanent establishment,explain uses 
for. which site :i,s intended. 

o 
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. FOI'nI CA.l(} £ Q E X 
I For Commission Use Only 

Commonwea.lth of PennsylvanIa 
. ])epartmcnt of l'r~lIltary "fralr. 
.l'ENNSnVA~ AERONAU'UCS 

COMJ'rllSS!ON 

APPLlCA'l'ION FOR LICENSE 
FOn 

Appl1catloZl Number II.icense Number J 
~ ______ ~ __ ~~_J 

'AIRPORT OR. LAI~DING FIELD 
. (TYPEWRITE Al.l. INFORMATION IN FUI.l.) 

.J e,' " ...... H9..T.!X .... .§F.·*-B.~!. .. ·,!.!Q§.~1.~b.!:!· ...... ·(N;;;;; .. ·~f"·i~di;jd:i .. ~~ .. c~;;:;;;i~·;i .. ·g9.!!Y. .... ~~I~!!; .. ~~·~~rlt·:£~·~p~~·~lrgf.; 
N..l\ .. ~l~.:!;: .... &. .... P..Q.p..~.E. ... fEJy.R.9.tl .... .EQN?!. ...... 9.:N@.?. .. ,.~.7.I:.~.{ ...... ;J2.~ .. ~;J2~.~.§.~.9.~.9 .. ! ...... ~~E!~~~~!?.! ..... !:.~~~.~.~ .................. . 

(Airport Addreu) (I'Olt 'omce) (Townshix» (County) (State) 

Hereby make application for license to operate J~;M:mE.G..:g;~S;;X.':.':R~R§'QNh.k .. 1!'§J~L .......... airport or landing field, 
. . (llunlclpal, County, Commercial, Private, Intermediate) 

. bwP QTAT1>.iED S . ' and aver that we are the MU ... fU·.'I .. il.t.)o ........................................ of the property hereinafter described: 
(OWDer Dr Leiolee) 

NOl'E :-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 AIFlPORT DISTANCE 

l __ l~C~A~M~_P~~H~I~L~L~ _______________________ I ___ ~N~ __ ~ ____________ 1 ~ mile --------I 

: HARRISBUR~~G~ __ ,._. __ . ____ . __ . -f=JL----- _2 __ m~les .--,,-

-----~-------------~-------------

Geographical Position of Airport or Landing Field 
LATITUDE (Dog'tcS and Minutes) ___ L_ON:=G_IT_U_D_E.....:..(D_.C::..'_O • .:.,.I .:.:&n:::..d.....:p.::.~I:..:.nU:::..l.:..:.')~_I __ .Al.TITUDE ABOVE SEA LEVEL (Ft.) 

76° 55 I 00 11 448 40° 151 30 11 

Description and Size of Field to Be Actually Used 

I 
WIDTH NUMBER ACRES 

1--. -~-r----::"::'::':':'::':':-I 
LENGTH SHAPE (SauI'o, T,iangulo." Eto.) ~ 

~----' 
Length of Landing Runs Now Available as One Unit 

-------=~---o"""""--~------~~~------------~-----------------------------------I t-_N-:;-Ui-;:"B:-:;E::-R_FE_E_·( __ r __ ---:. ____ D_I_RE_C_T_IO_N _______ LANDING STf!lPS, IMPROVED LANDING STRIPS. HARP RU'!WAYS 

_~~O~ ______ I_~F,~om~ . ____ ----~to~-------___ ~~~·n~_d:~~~·a~m~e::..t::..e==r ___________________ 1 

F,om to 
1 ___________ I~·~m~ __________ '~t~o _______ ___ 

F'o~ to 

Is entire area of fleJd available for landing and taking off? Yes 
.................. 1 •••• ·' ..................................................... • ........................................... . 

D-cscription of Obstructions 
TYPE • HEIGHT LOCATION 

chimney 115 feet east 

1--------------------------------1--------------------------------------------------

--
Description or landing surface: ... gr.aR.S ....... : ...................... _ .......................................... : ........................................................................................................... . 

..................................... ,." ....... , ............... , ..................... u ............ ,., ...... , ................. u, ........ u ....................................... , ....... , ... , .............................................. " ................................................. , .... .. 

Air1in~ dis tance and direction to nearest commercial airport: .g.Sl:.-E.f. . .t.~.!.?~~£9.::.Y.9.};'~ls.".§.t..§:.t:.§ .... !.\.?::f.P.9.£:t. ..... " 

-............................................................................................................................ ; ......... _ ...................................... §/..~ .... j, .... ~.~:.~.~.~ ...................................... " .......................... _ ......... M 
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Is any part of landing area crossed by a road or public or private right-of-way? .. NQ ............................................................. .. 

Can landing' area' be hept clear. and ready for use at all times? X~~L ............... If not, give reasons: " .......................... .. 

............................. , .................................................. • ............................................... 1 .......................................................................... H .......................................................................... _ ................. . 

........ , ................................................................. u ................................................................................. h .................................... H ...................................................................................... - .......... . 

.................... , ........................................................................ , ............................................................................................... , ........ : .................................................................... H ..................... t* •••• I',. •• 

............................................. ~ ......................................................................................... , ............................................................... u .......................................... It, ........................... t .................... : .. .. 

Description of Facilities Now Availab1e 

HANGAR No. -
FIRE FIGHTlt!G EQUIPMEtlT In hospital 
FIRST·AID EQUIPMENT In hospi·tal 
BlILLETIr/ BOARD No 
CIRCLE-TIE.DO\,{NS No 
WIND IND!CATOR No 
WEATHER INSTRUMENTS No. 
GASOLINE AlID OIL No .. -.-
REPAIRS No -----. .-. 
COMMUNIC;'.TIO/; No 
TRANSPORTATION No. 

Give comrJll~to description of all lighting- equipment: ..... N.Q .... l;j,.,ghtJ.n,g ...................................................................................................... .. 
............... , .......... > ..................................................................................................................................................................................... u ................................................. • .................................. . 

Is airport correctly ma.rked for daylight operation, with boundary markers spaced 300' apart? ................................... . 

::::::::::::::::::::::::::::::::::::::::::::X§.§::::I9.:£::::~~iI~:9.12I:::9.p.:~:i:~I~§:~:::::~:~::::b:~~~i?§~f.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::~::::::::: 
..................................................... ~ ••••••........................................................... u .......................... • .................................................................................................................................................. .. 

Personnel in Attendance 

NUMBER I POSITION TITLE DUTIES 

None This heli)2ort for emerc -ency use only. 

-
-----
_._._-- _._----.. -

T!'l airport or landing field covered by public liability insurance? ...................................................................................................................... 

Inr.tn"l.1lce Record 

COMPANY ISSUING PoLICY -----------------1 POLICY tW/WEn AMOUNT 

----1------------------1----.. ,-----------·---1 
----------------------------1 

----1---------------------1--------------------
----~-----------------------~---------------------·_I 

RC1narl[t> : ............................................................................. _ ......... .-............................................................................................................................................................................ .. 

.... ••••• ........... • ... • ••••• ••• ....................... , •• t ...... ~ .......... u ...................................... _ .... " ........... to ........................................................................................................... .............. " .... 40 •••• _ .......... ~ ••••••••• _. 

- ............................................................. · .................................................. 1 .................................................................................. , ......................................................................... _ ...................... . 
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Affidavit 

Commonwealth of Pennsylvania, } 

County of .:f.~:®J.:?§.t.:J...2:P.:9. .......................................................................... . 
ss: 

... ~ ..... $..j,.§.t..s:.1; .... Y.J;:.~.g.l.~.f. ..... §..~ .. ~.~.~.~ ............................... ~ ..................................... , .............. , ......... , being first duly sworn according to law, 

deposes and says that the facts contained in this application and accompanying drawings are true and correct, 

and thatshe is the .... ~ ....... Adroinis.tr.ato.r. ............................... ; .................................................................................................................... " .... ~ ..................... .. 

.................... , ...................................................................................................... _ .......................................................................................................................................................................... . 
(O\~n('rJ authol'i71 d ag-t"'nt of owntr, officer or corporation) 

cif the above named airport or landing field. 

Subscribed and sworn to before me this .......... .. 
... ,. ' 

........................ day of ...................................................... 19 ........... . 

., (Si'l"natur~ in ink 01 l'erHM ",hnini6trrln~ oath) 

................................................................................. ~ .................................... . 
(A,lflro&; in ink of person ad",ini~trring oath) 

My commission expires .................................... 19 ........... . 

Instructions 

. ..................................................................................................................... . 
• (Ap(Jlicnnt'. oignature In Ink) 

Sister Ursula 
............................ h .................................. • ............................................ , ........ . 

(l'm~T nalll" in ink [·:XACTI,Y as it appeal'l above in 
oil:nature) 

This application must be acco~panied by a dimensional sketch, on the back of a topographic chart with 
landing strip prope:rIy 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, locatibn of buildings, and other sti'uctures, Ie ,cation of all night lighting equip
ment, and location and height of obstructions surrounding field, and directi(,n of prevailing wind. 

Application with accompanying information must be executed in duplicate and transmitted to the Depart~ 
ment of Military Affairs, Pennsyl\'a~ia 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, aR amended, kno'l'm as the Aeronautical Code, provides that any 
person violating any provision of the code, (unless such violat~on 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· 
ish'ate, alderman or justice 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 ullclergo imprisonment in the cOlmty jail for a period not exceeding thirty (30) days. 

·SIGNA'l'UUE :-'l'he application shall be signed by the o\vner 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 
specificRlly authorized by said corporation, to sign the application, to which shall be attached written evi-
dence of his authority. . 
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.Inspeetor's Report 
(FOR CO·M.MISSION USE ONLVf 

Date ~ ... ?.::.§ .................... " .............. _ .... 19 ... 9.:1 .. 
1~.;.:,.)~4 ')1 

Does inspection verify' information shown on preceding pflges? If not, explain discrepancies: .b..S ..... s.t.at..ed ..... 

................. t ........................... I ... " ..... ~ ••• , ..... ~ .. I ... _ ................................ ' ... 0 ............. , ... _._ ........................................................................................................................................... u ...... _ ......... .. 

.................................................................................... u ........................................ _ ........................................... ; ....................... , .......................................................................................... ,_ ...... _ .. 

.................................. 4 ................. " ........................................................................................... _ ...................... i ......................................................................................................... _ ..................... . 

.................................................................................................................................................... _ ...................................... 1 ................................................................................. _ ............ _ ......... .. 

..................................................................................................... -....................................................... ,., ................................................................. , ................ " ..................................... -.. _ .......... ... 

........................ , ............................................................. -.................................. -...... " ...... " ...... _ ..................................................................................................................................................... . 
..... . 

...................... , ................................................................................ , ....................... .-............... ,. .................................................................................................. , ......... , ............................ .., .......... . 

Usable Field Measurements 

LENGTH (FT.) DIRECTION LANDING STRIPS, IMPROVED LANDING STRIPS, HARD RUNWAYS 

From to 

From to 

From tl> 
From tl> 

Describe obstructions: ..... s.mQ.k.e .... $..t.§..Q')s. .... Q.n. ... P..r..~.m.;h.§.§.§ ..... :: ..... f.:.~9·h:l;;.~9:.~ .................................................................... " ..................... .. 
....... ,.. ... -.. _ ........................................................................................................................ , ..... - ....... " ....................................... , ........................................................ , .............................................. .. . . 
" ............................ ~ ..................................................... •• ., ........................ " ............................. _._ ....................................................................................................... 0 ................ ,_ ................ _ 

............... _ ................................... " ........................... u ........................................................................... , ......................................... , .......... , ................................................................................. ..... 

_· .... t······ .... ·· .. · .. · .... ··· .. · .. ·· ...... :.·· .. · ...... ·· .... ·" .. ·· ...... · .................................................................... " .......... " ...................................................................................................................................... .. 

........................................................................................................................ ................................................................................................................................................................ ~ ................. . , 

In your' opinion, is this' airport safe for the operations that will be conducted here? ...... x.~§ ................. H .......... H_H .... _". . . 
....... 19 ............. ,. .............................................. _ ............................................................................. , ................................................................................................................... " ................... _ ........ " 

............ , ............. , ............. , ........................................................................ " ........................ , ...................................................................................................................................... _ ..... _ ....... _ ..... __ ., 

................................. " ...................................................................................................... " ............................................................................................................................................. -. ... _ ..... -

.......................... , ............................................ , ..... I ... U.U ............................................................. ~ ... , .................................................................................................. , ............................................ . 

Inspection made: ...... 5.:;-:.6.:;-:.6.~ .................................................................. _ .................................................................................. " .............. : ... : .................... " .... " ... _ .. _ .. .. 

Letter of authority granted: ..... N.Q. ........... : ............................ " .. " ... _ ....................................................................................................................................... " ....... "" 

Inspector's recommendations: ..... 1.:?:?..Y.§ .... ~.;h.9..§.D..§.§ .. ~ .... _ ........................................................................................................................... " ................... .... 
...................... , ............................................................................................................................................... ··· .. ·· .. ·t·· .. ····· .. ··· .. ·· .. ···· .. ··········· .. ··· .. ,···· .... · ................................................................. ""' ... 
...................... " ...................................................................................... , ............................. " ................................................................................................................... J .... ~ ................................... .. 

....................................... " ................................................................................................................................................................................................................................................................ . 

........................................ , ..................................... , ............................................ _ ............................................................................................................................................................... -......... .. 

... , ................................................................................................................... : .... _, ............................................................. : ............................................................................................................. . 

c. Fred Osman ................................................. ~ ......................................................................... --......... _ ........... . 
( Inspector) 
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COpy 

~ta\t1t nf 'Pltll 
..&# ~. !.IIJJI"I[. • 

~~.,.. ~ 7frr; 
DEPARTMENT OF MILITARY AFFAIRS 

PENNSYLVANIA AERONAUTICS COMMISSiON 
HARRISBURG. PENNSYLVANIA 

AIRPORT LICENSE No. P-302 

THIS IS TO CERTIFY THAT ON APPLICATION of_H=O;.::L::.;:y=-.. -=Sc=Pc..::!:.::.R=Ic=T:........::H:=.O=S:.=P~I=-T=-AL==---_____________ _ 
HOLY SPIRIT HOSPITAL HELIPORT 

LOCATED AT N. 21ST & POPLAR CfIURC'".d ROAD I CANP HILL, Cill1BERLA.t.~ COUNTY I PENtlA. 

HAS BEEN FOUND ADEQUATE AND PROPERLY QUALIFIED AND SAFE FOR PRIVATE OPERATIONS 

____________________________________ AND IS HEREBY LICENSED TO OPERATE AS 

A PERSONAL USE HELIPORT 

THIS LICENSE IS ISSUED SUBJECT TO COMPLIANCE WITH THE RULES AND REGULA

TIONS OF THE COMMISSION, THE PROVISIONS OF WHICH ARE MADE A PART HEREOF 

AS THOUGH WRITTEN HEREIN. AND WILL REMAIN IN FULL FORC!!: AND EFFECT FROM 

THIS DATE AND WILL SE RENEWED ANNUALLY UNLESS REVOKED FOR CAUSE. 

INSPECTOR'S RENEWAL DATE 

5-6-64 

PENNSYLVANIA AERONAUTICS COMMISSION 

J. ti.· H~,CFARLAl'1E BY _____________________________ ~ ____________________________ _ 

EXECUTIVE DIRECTOR 

NON-TRANSFERABLE 

THIS LICENSE MUST BE CONSPICUOUSLY DISPLAYED AT THE ABOVE LOCATION 

FORM CA-1 



.. HELICOPTER. COST DATA 

In oc::velopir.g tot<il cO'sts of aircrClft opMatici1, it is cllst(l~:l.:ry to 

CCllciJlC:I:'0 sC;Je:ratcly those costs \·:hich are incLlrr<3d 0:1 a tOni'1 b.:::sis rro;:) U:0S'::: 

which 2ccru~ hour by hour throLlsh the direct o?cratio:1 of the eqLlip~ent. 

forn.or an.! herein termed the flnnual Fixed Costs and the l.::lcr are rcfcrrcc.: to 

as the Variable Cbsts of Opiration. 

l~e aircraft-related fixed coSts are as follows: 

Dcorcciation - This is the annual pro-rated cost of the initial invcst~8~t 

in the aircraft and its special equipme:1t. It is caltulat8d over seven yc~rs 

with a 15% residual vQlue in the case of n~w hel icopters, a~d over four ye.:rs 

with a ~5% residual value In the case of used helicopters. 
" 

,. _., lnt:;rest on Invcstr~ent.. - This is the ;;:nnual interest cost on the to:: 1:. \ 

investiilBn"C' for aircraft) special ec;uipr.:::nt, and initial pu[ts, It is calct.:latc( 

Et t~~ rate of 6% per annum. 

Hull InsuriJnce - This is ti1r:! prC:ilIU;n cost for hull dar.~oS3 insurC'tncc. 

?rer:1iUi.iS arc c81culated on a specified percentasc of t:,G value of '.:he he;:ico?:;..·· 

dcr~~ding whether they are new or usc~, high value or low, and in som3 co~~s ~y 

t~~ pas~ experience of specific models. Rates for the hel ico~ters incl~cle~ i~ 

this 5t~dy were estimated as follows: 

.' 8e 11 If 7 J - 2 11% of hu 1 i vc.:luc 

Bell Jet 8.anser 12% of hu 11 value 

eli ller FH-ll00 11% of hu i 1 value 

Si kOiSky $-55 "" ot 0' 
I lJo of hull value 

';"" 
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~ I I'" 
. '. , 

This Is iniurancc asainst cl~irns for injury 
i I 

or daffi~~c to persons or property resulting from the operation of the aircraft. 
, -II 

Exceptod, I'/ould be claims of injury to cro\'! members, bLlt injuries to pa!::SC:1S)ors 

r' • 
\'o'ould bo' includecl~ PremIuOls for I iabi 1 i ty insLlrance are normally quoted on a 

l~mp su~~bcsis, not on a percentage b~sis. The c6s~s ~~ploycd herein arc 
I . , 

ei~i~ates based on recent quotes for $2,000,000. single I imit coverage for 

reorescntatlvc co~mcrcial operations. 
.. I .• 

" 

Hangar Rental - This is a rental fee established ,to compensate f~r the 
, ' 

cost of provIding alert bose hangar facilitIes. It Is calculated on the basis 
, , 

'of·;$75.0~'per 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 

assj9nabl~. to other categories and incllJdcs such things as cost of heat, light, 
-, , 

tclt;?none',' 'secretDrlal' help, office sllpplies, sllbscriptions, liccn::..::s, fc:::s, 

" 

etc:' The ,amount of $500. per month is used in the',cost tabulC)tions, which is 
I , 

som.:::v,hat less than the amount normally estimated for a cOQlmercial operation of 

broader scope. 

iThe personnel-related fixed costs are as follows: 

)~\nnual Sa1ari.,e.?. - T,his represents salarics'p~icl to pil'ots a~d mechanic's' 

r.zqu,i;rcd for the proposed oparat ions. The salaries assigned to each employee 
, . 

catcgo:y are the current rates for weI l-experi~nced personnel meeting professional 

stan,durds of con:merci.nl hel icopter operations. 

,~The annual salar,ies assigned the vado,us job categories are as fO'llo'lis: 

? i lot s - Fu ll-"r j me .,$10 1 000. 

Pi lets Part-Time $ L~,500. 

A&? MccnDnlcs - Full-7imc $ S,500. 
. "', 

A"P Hcchunics - Part-Tir.1c $ 
,. .,', 

2,000 ... . 
Mach'~ Helpers - F~ll-Time' $ 6)000. 

$ 2,000. 
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Fixed Costs Per Year 
A. Aircraft Costs 

Depreciation 
Interest 
Hull Insurance 
Liability Insurance 
Hangar Rental 
General Overhead 

Sub-Total 

B. Personnel Costs 
Pilots-Full Time 

Part Time 
Mechs.-Full Time 

Part Time 
Helpers-Full Time 

Part Time 
Payroll Costs 

Sub-Total 

TOTAL FIXED COSTS 

Variable Costs Per 
Flight Hour 
Fuel 
Oil & Lubricants 
Reserve for Parts & O/H 

Engine 
Airframe 
Accessories 

Miscellaneous 

TOTAL VARIABLE COSTS 

BELL 47-J2 

6,563. 
3,000. 
4,950. 
1,000. 

900. 
7,200. 

23,613. 

30,000. 
4,500. 
8,500. 
2,600. 
6,000. 

5,160. 
56,760. 

80,373. 

8. 
.50 

6. 
12. 
1. 

.50 

28. 

COST TABULATION 

JET RANGER 

13,965. 
7,260. 

13,800. 
1,000. 

900. 
7,200. 

44,125. 

30,000. 
4,500. 
8,500. 
2,600. 
6,000. 

5,160. 
56,760. 

100,885. 

8.75 
.50 

11. 
15. 
1.25 

.50 

37. 

FH-IIOO 

13,478. 
7,020. 

12,210. 
1,000. 

900. 
7,200. 

41,808. 

30,000. 
4,500. 
8:; 500. 
2,600. 
6,000. 

5,160. 
56,760. 

98,568. 

7.75 
.50 

10. 
13. 

1.25 
.50 

33. 

SIKORSKY 
S-55 

11,433. 
3,828. 
5,918. 
2,200. 
1,800. 
7,200. 

32,379. 

30,000. 
4,500. 

17,000. 
2,600. 

12,000. 
2,000. 
6,810. 

74,910. 

107,289. 

22. 
2. 

20. 
20. 

2. 
1. 

67. 
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Total Yearly Costs 

Variable Costs for 
1440 Flight Hours 

TOTAL 

COST TABULATION (Continued) 

BELL 47-J2 JET RANGER 

80,373 .. 100,885. 

40,320. 53,280. 

120,693. 154,165. 

FH-1100 SIKORSKY 
S-55 

98,568. 107,289. 

47,520. ~480. 

146,088. 203,769. 
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Item 

Basic Aircraft - Equipped 

Special Accessories 

Value for Depreciation 

Initial Spare Parts for 
Airframe & Engine 

Total Capitalization 

1 - Used 

2 - New 

CAPI'J;'AL EQUIPMENT CO"STS 

BELL2 
BELL 47-J21 JET RANGER 

40,000. 110,.000. 

5,000. 5,000. 

45,000. 115,000. 

5,000. 6,000. 

50,000. l21,000. 

FAIRCHILD2 SIKORSKy1 
FH-1100 S-55 

106,000. 50,000. 

5,000. 3,800. 

111,000. 53,800. 

6,000. 10,000. 

117,000. 63,800. 
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COST EFFEcTIVENESS 

for the 

EMERGENCY ~fC!\L SERVICE. SYSTEM 

In order to conduct a comprehensive evaluation of the relative effectiveness of 

helicopter ambula?ce service, it is necessary to define the level of the requirements 

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 objective 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 "level' , . 

of service" can be measured are both humanistic and economic. Suegested measures are: 

1. Hl~anistic criteria 

(a) Length of time of human suffering 
(b) Length of time of tempoTary impairment 
(c) The degree of permsnent impairment 
(d) The number of fatalities 

2. Economic Criteria 

(a) Medical and hospital expenses 
(b) Loss of income due to temporary impairment 
(c) Loss of income due to permanent impairnient 
(d) Loss of income due to loss of life 

Insofar as emergency medical services are c9ncerned, an increase in the level of 

service will decrease the losses. l>1athematically, these relations can be represented 

by: (1) EL = EH + EDL 

where: 

L = Losses (in humanistic and economic terms) 

H = Humanistic Losses 

DL = Dolla!' Losses 

~. The sug30sted summations are pos~ible only for dollar losses a,nti for spf!cific 
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types of humanistic values •. For example; the dollar losses from me~ical expenses 

can be added to the economic losses of income. .However, losses related to hurlll.n 

Buffering cannot be meaningfully added to number of fatalities, or to number and 

extent of pertranent impairments. Therefore, individual Buwmations will be much 

more useful· to deciai?n-~akers, until such time as a weighted index of humanistic 

values gaills a.cceptance. 

(2) L = f (S) =.f (R) 

where: 

S = Level of Service 

R = Resources expended 

Thus, the losses incurred frcm inadequate emergency medical services are a func-

tion of the quality of the service and, in turn, a functton of the resources expended; 

i.e., the ,better the service, the more the service costs, and the lOi-Ier the losses. 

(3) S = f (Q) 
T 

where: 

T = Time response 

Q = Quality of medical service 

The losses to an :'njured person is controlled by the speed with which competent 

medical service is provided. The higher the quality of the medica.l peraonnel and. the 
; 

greater the quality of the equipment, the better the chance of recovery and of less 

suffering. Equally critical is the response time, which must be reduced to a minimmn 

to produce the greatest increa.se in level of service. 

In qualitative terms, the relation between losses, level of service:, and resources 

needed to be developed. As the level of service is increased, resources increase 

and 1033e5 decrease. A point is reached where a reduction in losses requires a rela-

tively large increase in resources.' Since suffering and fatnlitics are involved in . 

the lonses, it is not l;ossible to identify a limiting point from such data. However, 

it is possible to comp~rc; the return in human values from increasing resources to 

high·~my emergency rnedicn.l servicea, as compared to returns frcm improvlng 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 would have an 

influence on other medical services. 

(4) Q = f (Manpower, equipment, facilities, communication, and administration) 

(5) T = f (Transport equipment, communication, and administration) 

One approach to decreasing the losses would be an across-the-board iinprovement 

of the elements that compose the quality of medi'cal 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 critical within the medical resource 

area itself. For example, it would hardly be good use of resources to send top medi-

cal specialists to all high"TaY accidents 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 betvreen the extent of the injury and the' 

time response required. Accordingly: 

T = tI + t2 + t3 + t4 . . . . . . + tn 

where: 

tl to tn = time responses for various conlponents of the 
emergency service. 

By conGidering each accident and ee,ch injury, or a reliable random sample, probab-

ili.ty considere,tions can be introduced in such a 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 poasible' to make a compa,d.son of helicopter ambulance service with . 

any other potential improvev'.cnt. It should also be noted that the terms for n:easur

ing loses (l,re general and in units cOll1parable to other high\.,ay safety aml public 
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health activ1ties. As a result, hel~co:pter 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 involves costs, benefits, and losses of a much 

wider range, and is primF.l.l:ily relevant to the basic question of resource' a.llocation 

to highway transport. The bearing of this larger problem upon the r~licopter embu-

lance serv~ce will be felt in due course, but in a ~~nner which limits ,the service, rathe

than in evaluating it. 

THE EVALUATIOli PRCCEDURE 

The procedure for evaluating the relative effectiveness of helicopter ambulance 

services involves the follcr.ring analyses: 

1. Defini tion of the area. to be studied 

2. Existing losses 

3. Existing resources 

4. 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 Get. These 

boundaries become quite irllportant as attempts to meaSllre change are made. For example, 

efforts of anyone State or one urban area are not lik.ely to have a measurable effect 

upon the na~ional picture. Consequently, a,localize,d in~rovement in a city may have 

no measurable effect on the recordn of the state or even the urba.n area itself. 

Existin~ losses 

Losses that have developed in the pa.st fro:n highway accidents should be eenerated 

to the extent that the data exist. Past history can be used to predict the values, for 

the time p'eriod. of the ctudy. 

(To the extent the~e data are not av~ilo.ble, two possibilities exizt: (1) random 
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sample 'and extrapolation of nu\nber of accidents or (2) use of one or two that are 

available.) 

Existing resources ------_ .. _----, ----
The extent of the dol18.l's expended and medica.l D"..anpovTer UGed should be d.eveloped 

for several years to determine whether a sign1flcant cl' .. "l.nge has been taking place. 

'1lhe costs would include all direct expenditures properly associated with emergency 

medical services. For thoBe services which overlap (i. e., gene:ral ambulance service) 

and estiWAte of the level for high~ay safety is needed. 

li'or medical rnanpo17er" at le::~st t1'10 ca.tegories are need.ed. One is the medics 

level, and the other is the medic1ll doctors. If possible, use of specialists time 

would alao be desirable. 

Exiilting level of service 

The existing level of service must be est.abllsl"wd. According to earlier a,np.lyses: 

(3) s = f (Q) 
if 

For practical purpose:;, the level of service needs to be divided into components 

which reflect different influenceD on service. 

The key requirements a.rc influenced by the time responses of the follmling steps 

in th" emergency medical se:cvices function: 

Ph9,se 1 

1. Detection. 

2. Reporting 

3.. Dispatchlns 

1~. Tra.ns:!.t to scene 

Ph,ase 2 

5. Extrici).tioH fro;n the m.'ec1::e.ee 

6. Medico.l 8cTltice at scone 

7. Transfer to meclice.l c(.m0::!r and. treatrr,:mt enroute 
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Phase 3 

8. Admission to medical facility 
, ( 

9. Treatm.ent at medical facility 

Foose 4 

10. Rehabilitation 

steps 1 through Ij. a.re basic system reaction times which control alld influence 

all subsequ~nt response times. One of the most critical measures of the level of 

service is the time requirements to ccmwlete Phase 1. The time for corr~letion of 

Phase 2 is a second major me8.l3ure of service. Pha.se 3 completes the emergency and 

Phase 4 completes the loss cycle. 

If economic and medical reso'urces were not limited, the highest qua.lity of medi-
, 

cal ser,vice would be applied, throughout the service. Since there is rel.1.1 limit to 

both types of resources, r::ajor subdivision.s also exist for the ti.m(~ response of var-

iOlls levels of medical attention. ThUG, what level of medical competence first 

arrives at the scene? 

'!<'rom a medical servlce view, the following are the time-critical acti vi ties: 

1. Diagnosis 

2. Treatment at scene 

3· Treatment ~mroute 

4. Emergency treatment at medica.l center 

The relative in~ortance of time savings to each of these activities and the 

values derived from providing the necessary medical services is a medical judgment. 

To define existins level of ser'lice, then" the qua.lity of the m~di.cal services 

must be ra.ted by medical authorities for each of the four n:cdical activities. 

An estimate will also be needed of the time responses for each of the first 

three phases of the emergency service, as \'rell as for the four rued.ieal act! vi ties. 

The ulti;::3.t€t der.;cription of the level of service uill not reGult in 8. 8111.31e 

( 
valur.~, but in the precedin.; aeries of vG.lue systems. If 8. \~'cightin3 syste;:n is 
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possible,a single index value of level'of ,service could result. Otherwise, levels 

of service for different parts of the service would be the basis for further analysis. 

Changes produced by helicopter ,ambulance service -_. '. ' 

The value of the helicopter'as anamhulance 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 service would be more possible; i.e., one 

doctor per helicopter is more feasible than one doctor per ground ambulance. 

The total contribution of the helicopter is greatly influenced by the co~~uni-

cation and tr..."lnagement systems employed in the emergency services. Unless centra.lized 

managelnent and radio communication for dispatches to scene to hospital is used in 

conjunction with the helicopter, it is likely to be under-used. It is also probable 

that the reduction in time responses of the helicopter -- used in the sc:,me v.lay C'.G a 

ground ,a.m.bulance -- will not produce Ifiajor improvements except ",here ground runln.l.lanccs 

must cover large area.s (twenty to fifty square miles per a.ro1.mlance). The reduction 

in losoes could be estimated by a direct medical appraisal ot' each victim's recovery 

cycle. 

If a region is sufficiently large, the increase in resources and the decrease in 

loases produced by helicopter use may be insignificant. In such cases, a micro-analysis 

can be conducted. For example, the probable reductioll in losses rJroducecl by the use of' 
( 

a helicopter rather than ~ ground ambulance could be estirr.ated. The costs, as compared 

to additional ground ambulances, could then be estimated. 
.. \, 

Alternate teclmiques for improving level of service 
" 

Cost effectiveness techniques are most helpful when specific goals 'are set. Goa.ls 

for emergency medical services are d:l.fficult to establish because of the interactions 

and the dependency of the injured victims survival on the nature of the injury and the 

victim's physical condition. The scarcity of data also mIces it difficult to set 
.. 

goals related to reducing losses. For example, a reduction in fatalities or in the 
• I 

number of permanent irn:,pairments, (even in terms of the nt'l'mber per highway accic1.ent), 

is dtfficult to trace to emergency medical services. 
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An altel"n!l.te type of goal is one that would reduce response times to some level. 

For e}~ple, the diagnostic time response, or transit to scene. Again, in a large 

area" \-lith good ground ambulance service, a decrease in the average time resl)onse rOB.Y 

not be feasible except through a change other than B.mbulance. 

One type of time response goal, however I would be to elimi.nate or minimiz.e the 

number of exces.sively long time delays. Such delays occur for a variety of reasons, but 

frequently because of long distances or due to congested roads and streets. 

If a gon.l such as time reduction is set, ho· .... ever, the whole emergency servlce 

activlty must be examined for the most effective way to reduce 1038es through a reduc

tion in time response. Detection, reporting, communication, trn.ncportation, management, 

and hospital emergency facili tie::> areal1 alternate 't;ays that should. be considered. 

For exn:!11)le" it is highly probable that the e;:reatest reduct.ion in t:i.J:Ge rnnponsc from 

the tir.le of the accident. to the first e,rr 1 v:!,l of meclical aid on the ncene would be 

produced by a more effective detection system. It is not implied that th·:! cost of 

such a system is co:nparable to other techniques for reducing time responses. 

In the absence of specified. goals, alternate techniques cn.n be stUdied for 

e.chieving a reduction in losses (or t:I.me l'esponses) wlth the same resources need.ed 

for helicopter ambulances. 

The final result would be a. comparison of reduct.ion in losses (or reduction in 

time responses) for the sa.me level of increase in resources. 
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