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I. Introduction

Thanks to the television program "Emergency", most people know about
paramedics. Those culturally deprived readers who have not watched
television recently, however, may need some background information.

In brief, paramedics are specially trained ambulance attendants or
firemen, who are qualified to render on-the-scene diagnosis and treatment
of medical emergencies. All paramedic vehicles are equipped with two-way
radio gear which allows the paramedics to communicate with a hospital
base station; the transmitters can also send a patient's electrocardiogram
to the base station for analysis.

The paramedic system goes into action when a medical emergency call is
received by an emergency service dispatcher (usually in the fire or
police department). At least in this area, the paramedics arrive at the
patient's door in a full size, honest-to-god, firetruck complete with
hoses, ladders, axes and Smoky-the-bear helmets.

The paramedics examine the patient and obtain a brief medical history.
Next they contact a hospital base station, describe the situation, and
ask for authority to treat. There are several hospitals equipped with
base stations in this area. Within the hospital the base stations may be
located in one of several sites; at Santa Monica the equipment has been
installed in the emergency department.

Depending on the circumstances, either a physician or a specially trained
nurse operates the hospital's base station. When the hospital receives a
call, a dialogue commences between the paramedics and the hospital
personnel in which the hospital personnel try to establish the patient's
diagnosis and status, and instruct the paramedic how to handle the situation.

When the patient has been stabilized as well as possible in the field, he
is handed over to an ambulance crew who transport him to a hospital
(usually, but not necessarily, where the base station is located).

Contrary to the impression given by the television program, paramedics
are relatively new and unproven members of the emergency medical system.
Although paramedics are now being used in many cities, Los Angeles has
been among the leaders in training and employing paramedics. In the
northwest quadrant of Los Angeles, most paramedics are employed by either
the Los Angeles fire department or the Santa Monica fire department.

•
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The major private ambulance company serving Los Angeles, the Shaeffer

Ambulance Company, also employs paramedics. Originally, some of Shaeffer's

paramedics were assigned to this region, but because most of the calls

requiring paramedic assistance were routed through the local fire depart-

ments, the Shaeffer paramedics have now been reassigned to other areas of

Los Angeles.

The hospital base stations in the northwest quadrant of Los Angeles

are located at the Nethercut Emergency Center, UCLA, Harbor General,

Little Company of Mary, Torrance Memorial, Daniel Freeman and Redondo

Beach Hospitals. It is left to the discretion of the paramedics to

choose which base station they will contact for advice. They are

supposed to select the base station to which the patient will be trans-

ferred, although other factors may be involved in their choice. For
example, the patient may be located in an area which makes it topograph-
ically difficult to establish radio contact with the nearest base
station, or the hospital base station may be already occupied with another
paramedic call. Since each base station evolves its own procedures for
handling paramedic calls, paramedics may choose base stations whose
operating style and content is most acceptable to them.

There is good reason to believe that the quality of medical advice
provided to the paramedics varies widely from hospital to hospital,
and over time in each hospital. Apparently, the original conception of
the paramedic's duties envisioned that most of his patients would
have acute cardiac emergencies--cardiac arrest, acute myocardial
infarction (heart attack), and arrhythmias. Since coronary care unit
(CCU) nurses are allowed to provide immediate diagnoses and treatment
of such conditions in hospitalized patients without specific doctors
orders, it seemed reasonable to allow nurses with CCU training to
supervise the work of paramedics. At least in Santa Monica, therefore,
the original management paradigm envisioned that such nurses could
handle most of the calls without the direct involvement of physicians.

The Nethercut Emergency Center (NEC) at Santa Monica Hospital Medical
Center (SMHMC) established an operational base station on August 31,
1974. Prior to beginning operations, a group of senior emergency
department nurses were sent through Mobile Intensive Care Unit (MICU)
training; this course was essentially a renamed version of the Coronary
Care Unit curriculum. These nurses handled the majority of the paramedic
calls received from September through February, 1975. The base station
hospitals also aided in training the paramedics themselves. The paramedic
curriculum requires them to spend 4 weeks working on various hospital
emergency and intensive care services. SMHMC has participated in
training 24 paramedics to date.
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II. Purpose of this Study 

The ur ose of this stud was to assess the costs and benefits of SMHMC
base station operations during this sstem's first months of operation. 

The cost component of particular concern here is the amount of staff
time required to operate the base station. Since neither the hospital
nor the physician receive any direct payment for base station operation,
the amount of time spent by the emergency department's medical staff
essentially amounts to a charitable contribution. Although such charity
is not necessarily inappropriate, it is of obvious interest to the
department's management to determine how generous they are being.

Measuring the "benefits" of any health care activity poses a
classical problem in health policy analysis, one which is generally
left unsolved. In the case of the paramedic system some crude inferences
can be drawn from the diagnoses of patients treated by paramedics, and
their associated mortality.

The specific objectives of this study can be stated more exactly in
the following series of questions:

1. How often is the service used?

2. When is the service used?

3. How much time is required to treat paramedic cases?

4. What diagnoses do the patients have?

5. What is the outcome of the patient's treatment?

Methods of Procedure

A base station log book is kept in which the date, time, and several items
of clinical information are recorded from each paramedic "run" (a "run"
is defined as the period from receipt of the first radio communication
until the paramedics final communication regarding the patient). The
first question (i.e. how often is the service being used?) was answered
by counting the number of runs NEC's base station handled each month.

Answering tne other questions required collection of additional data.
To reduce the task of data collection to manageable proportions, two
samples were chosen. Question two was answered using a 50% sample
(every other run recorded from October 1, 1974 through December 11, 1974).
The other questions were answered using a 25% sample from the same
interval which was selected by choosing every fourth run recorded
during that period. The paramedic log book, the emergency department
log book, the emergency department medical records, and the hospital
medical records were reviewed retrospectively by a single individual
to obtain the following items of information:
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1. Date and time first communication was received

2. Date and time patient arrived at Nethercut Emergency Center,
or the last communication was received

3. Date and time patient was discharged from the emergency
department

4. The hospital to which the patient was transported

5. The patient's diagnosis according to the following categories:

o cardiac related problems

o non-cardiac problem with cardiac complications

o non-cardiac diagnoses

o dead-on-arrival

For patients who were transported to NEC, the following additional
items of information were recorded:

6. Diagnoses at admission to the emergency department

7. Disposition from the Emergency department (i.e. admitted
to SMHMC, transferred for admission elsewhere, returned
home, or died in the department)

8. Diagnoses at discharge from the emergency department

9. Condition upon discharge from the emergency department
For those patients admitted to SMHMC, the following information was
recorded:

10. Date of discharge

11. Patient's diagnoses on hospital discharge

12. Patient discharge status (alive/dead)

13. Patient's discharge condition

IV. Results

1. How often is the service used?

As noted above, the service became officially operational on
August 31, 1974; as of February 18, 641 runs have been logged.
The monthly usage rate is as follows:

Month Total Calls Calls/Day 

September 76 2.53

October 82 2.65

November 81 2.70

December 93 3.00
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Month Total Calls Calls/Day 

January 169 5.45

February (18 days) 140 7.78 

Total 641

It is apparent that usage of the base station is steadily increasing.
The implication for the department's work load is clear; the paramed
program is adding a substantial additional burden.

2. When is the Service Used?

The runs in the 50% sample described above were distributed as
follows:

Time of first call No. of runs Percent of Runs 

Midnight to 3:59 am 17 12%

4 am to 7:59 am 8 5

8 am to 11:59 am 20 14

12 noon to 3:59 pm 34 24

4 pm to 7:59 pm 34 24

8 pm to 11:59 pm 24 17

Time not noted 5 4

Total 142 100%

Day of Week No. of Runs Percent of Runs 

Sunday 17 12%

Monday 20 14

Tuesday 20 14

Wednesday 14 10

Thursday 25 18

Friday 26 18

Saturday 20 14

Day not noted 0 0

Total 142 100%
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3. How Long Do the Cases Require Care?

Three time intervals are of interest--the time from:

--first call to ER arrival (Interval A)

--ER arrival to disposition i.e. admit, transfer, return
home, or death (Interval B)

--hospital admission until hospital discharge (Interval C)

Date from the 25% sample revealed the following:

Interval Average Time (Range)

Interval A (45 runs) 25.0 minutes (1 to 60)

Interval B--admitted patients (18 runs) 91.9 minutes (25 to 160)

Interval B--transferred patients (7 runs) 140 minutes (60 to 270)

Interval B--patients sent home (16 runs) 119.1 minutes (65 to 205)

Interval C--admitted patients 14.4 days (1 to 70+ days)

4. What Diagnoses do the Patients Have?

Using the 25% sample four types of diagnostic data were analyzed:

--the diagnostic "type" defined by the coding scheme contained
in the paramedic log book

--the initial diagnostic impressions recorded in the paramedic
log book

--the ER discharge diagnoses
--the hospital discharge diagnoses (if the patient was admitted)

In the 50 cases studied, the distribution of diagnoses using the
paramedic coding scheme was as follows:

p. of pts Diagnostic Type No Percent of pts 

1. (cardiac diagnoses) 18 34

2. (noncardiac diagnoses 4 8
with cardiac symptoms)

3. (noncardiac diagnoses) 28 54

4. DOA/DRA 1 2

Missing Data  1 2

Total 52 100

The 50 runs included 52 patients because one run dealt simultaneouslywith three patients.
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Of the 52 cases, 45 were brought by ambulance to NEC. The ER

discharge diagnoses of these patients were:

Diagnosis No. of Cases Percent of pts.

1. multiple trauma 9 16

2. drug overdose 8 14

3. probable acute myocardial 8 14

infarction

4. cardiac arrest 5 9

5. diabetes mellitus 2 4

6. hypoglycemia 2 4

7. suicide attempt 2 4

8. pneumonia 2 4

9. syncope 2 4

10. pulmonary edema 2 4

11. alcohol overdose 2 4

12. hyperventilation 2 4

13. congestive heart failure 2 4

14. coronary artery disease 1 2

15. small bowel obstruction 1 2

16. acute allergic reaction 1 2

17. fracture 1 2

18. cardiac arrhythmia 1 2

19. bleeding from colostomy 1 2

20. asthma 1 2

21. seizure 1 2

Of the 45 patients brought to NEC by the paramedics, 18 were

admitted to Santa Monica Hospital Medical Center. The hospital

discharge diagnoses of these patients were:

Diagnosis No. of Cases Percent of pts.

1. acute myocardial infarction 4 22.2

2. severe concussion 3 16.6

3. fractures 3 16.6

Percentages don't total 100 because several patients had multiple

diagnoses.
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Diagnosis No. of Cases Percent of pts.

4. cardiac arrest 2 11.1

5. arrhythmia 2 11.1

6. unknown 2 11.1

7. drug overdose 1 5.5

8. congestive heart failure 1 5.5

9. bleeding from colostomy 1 5.5

10. anemia 1 5.5

11. arteriosclerosis 1 5.5
12. chronic arthritis 1 5.5
13. urinary tract infection 1 5.5
14. pulmonary edema 1 5.5
15. coronary artery disease 1 5.5
16. angina pectoris 1 5.5
17. severe gastroenteritis 1 5.5
18. gastric ulcer 1 5.5
19. irreversible cerebral damgge 1 5.5
20. diabetes mellitus 1 5.5
21. obesity 1 5.5
22. hypertension 1 5.5
23. shock 1 5.5
24. hemmorhage (right upper

extremity)
1 5.5

Total 35

It is interesting to compare the paramed diagnoses with the ER
discharge diagnoses. For a variety of methodologic reasons, itis difficult to make such comparisons but casual inspection indicatesa clinically significant difference in diagnosis occurred in only
9 percent (4 of 45) cases. The differing diagnoses were:

Paramed diagnosis Emergency Department diaaaasis 

1. cardiac arrest multiple trauma with concussion
2. syncope seconal overdose
3. nausea, dizziness acute anaphyllactic reaction
4. syncope concussion, skull fracture

Percentages don't total 100 because most patients had multiple diagnoses
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5. What was the Patient's Outcome?

Patient status was measured at three points: ER arrival, ER

discharge, and hospital discharge. On ER arrive, patient condi-

tion could conveniently subsumed into only two categories: Dead-

on-Arrival, and Alive. The distribution of the 45 cases admitted

at NEC was:

Dead-on-Arrival 4 (9%)

Alive 41 (91%)

Total 45 (100%)

At discharge from the emergency department, patient status could

be inferred by their disposition:

Disposition Number Percent

Returned home 16 35%

Transferred for admission 7 16%

Admitted to SMHMC 18 40%

Died in the department 4 9% 

Total 45 100%

The discharge status of the 18 patients admitted to SMHMC was
crudely established by the author. This was done by reviewing

the inpatient medical record discharge slimmnry, considering the
patient's age, and the natural history of the patient's diaenoses.
No claim is made for the reproducibility of the results, but
they are as follows:

Category No. of pts. Percent of pts.

Dead 2 11
*

Permanent Residual 8 44
Disability

Probably Temporary Residual 2 11
Disability

Full or Nearly Full Recovery 4 22

Still Hospitalized 1 6

Unknown  1 6 

Total 18 100

One patient sustained apparently permanent brain damage and was
discharged from the hospital in an irreversible coma.
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V. Comment

The paramedic program is being heavily used, and the load is growing
steadily. The administrative, teaching and operational duties required

by the program have increased the emergency department's work load by

at least the equivalent of a half time physician and a full time nurse.

On the other hand, the paramedic program is now the source of more than

3 hospital admissions daily, each of whom stays more than 14 days. These

patients contribute significantly to the hospital's inpatient revenues--

a contribution which would presmably go elsewhere if NEC did not operate

a base station.

More than half of the patients have noncardiac diagnoses. The nurses

who operate the paramed station have received only a MICU course
which focused primarily on cardiac related problems. As a result,
more than half the runs involve medical problems the nurses haven't
been trained to handle. This situation obviously poses severe risks
to all parties involved.

In general, however, the program is working. The paramedics are
usually able to supply pertinent and accurate medical history data.
Most of the patients have done well, considering the severity of
their problems, the difficulty in establishing diagnosis and treatment
by remote control, and the system's resource constraints. The system
can be significantly improved by broadening training and supervision
of the nurses.

It would be interesting to compare the disease course and outcome
of a similar group of patients treated before the system was
installed with those treated by paramedics. Although such a study would
be quite difficult to perform, I believe it would confirm that, on
balance, the paramed program has substantially improved the community's
emergency care.
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The problems involved in providing emergency health services to a rural area

are examined with Vermont serving as the example. Since most EMS studi
es

have been conducted in urban areas, many of the resultant recommendations

are invalid in a rural setting. Programs for training physicians, nurses a
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EMTs are inhibited by a lack of teachers, but the use of packaged teaching

modules is proving worthwhile. A communications network utili
zing the

HEAR? is being implemented but basic problems include non-emerg
ency use

of the channel and inadequate staffing. A 12-point method of 
hospital

categorization is underway with a goal of qualifying all Vermont hospitals at

least at a "basic" level.

There is a new and refreshing in-

terest in emergency health services

research. While the product of this

burgeoning interest is both exciting

and encouraging, there remain endless

questions to be answered. Few studies,

for example, have attempted to link

inadequacies of care and the frequency
or degree of unsatisfactory outcome.
Most of the studies are of urban areas
and cannot help but reflect the proper-
ties of those areas alone. It is difficult,
therefore, to document in quantitative
fashion the different needs and
resources of urban and rural areas.
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Lacking this information, differences

in the corrective methods to be applied

are not easily identified. But failure

of precise documentation, simply

because of lack of examination, should

not obscure the fact that major

differences do exist. These differences

and their administrative implications

are worthy of examination.

In referring to rural areas the term

."rural" requires definition. Its

application is generally limited to ser-

vice areas of less than 30,000 to 40,000

persons. This usually involves popula-

tion .densities of less than 50 persons
per square mile.. As communities grow

beyond this size, suburban patterns

begin to emerge.

Prehospital Phase

In rural areas there may be

substantial prolongation of the

prehospital phase of care. This occurs
for several reasons. Wider separation
of howes means that calls for help are
not always immediately heard. The

frequent 'presence of a substantial

proportion, ewe o a majority, of non-

residents suggests that some will not

be missed when they go off the road or
get in trouble in other ways. And there

4.•

will be many who do not know how to

enter or communicate with the

emergency care system.

The relative inability to get into the

emergency care system is not entirely

unique to rural areas. There are the

recluses and the isolated people in ur-

ban slums who have similar problems,

who sometimes are not found for days

after the onset of their injury or ill-

ness. But rural areas have such per-

sons as well, probably in equivalent

proportions. Thus the special prob-

lems already mentioned must be add-

ed to the common one of finding the

social isolate.

LOng delays during tile prehospital

phase of care may occur in rural areas

because distances to the hospital or

other medical facilities are generally

great. In addition, police, fire, and am-

bulance services are often manne.O. by

widely scattered volunteers, or prt,„4:i.

timy/personnel, who must be sum-'

.F.ao-ned from other activities. They are

"rarely just "ready to roll" at a

moment's notice.

Rural emergency care 'personnel

have extremely small per capita an-

nual exposure to real, serious emergen-

cies. No matter how excellent is their

training, they may have difficulty in

performing essential tasks because

they have had inadequate exposure,

under stress, to reinforce their skills.
The ombination of both problems,

longer delays in obtaining aid and in

transporting patients and the
limitations of the persennel-supplying

the services, renders the prehospital

phase of care a more frequent catise of

unnecessary death and disability in

Journal of the American College of Emergency Physicians Page 151



rural areas than in urban areas. The

implications of this observation do not

appear very great when it is consid-

ered that most of the population in the

United States is in urban or suburban

residence. Yet it remains a frightening

reality that 68'4 of highway fatalities

occur in rural areas.

Hospital Phase

, Once the patient arrives in the

emergency department in a rural com-

munity he is likely to have to wait for

a doctor, or even a nurse. When

medical personnel do arrive, it is not

unusual to find that their skills and

judgments may be rusty from lack of

use. Physicians or administrators

associated witti urban and suburban

hospitals have some difficulty com-

prehending the nature of this problem.

If a rural area physician or ad-

ministrator sees a need for nighttime

coverage of the emergency depart-

ment, his urban counterpart suggests

that a full time physician might be

employed for this task. Similarly, with

regard to nursing functions, the urban

physician may be concerned with the

need for triage among the many

patients who wait in the emergency

department. Yet on any one night in

Vermont, in all except the largest

hospital, there are on the average four

or fewer emergency department visits

after midnight. Nonetheless, there is a

disturbingly large chance that the

arriving patient may have serious

problems, including multiple injuries

from a highway crash. There is a cons-

tant challenge to provide medical

coverage in a situation that usually

. cannot support a full time emergency

physician, to cope with intrapatient

triage instead of triage among several

patients.

Training-of Personnel

It is apparent that the training

needs for personnel in rural areas differ

from those of these same personnel in

more densely populated regions. The

emphasis, for the nurse and the am-

bulance technician, must be on simple

procedures, not easily forgotten, which

will maintain the patient for a suf-

ficient time until the physician

arrives. This means that an advanced

480 hour EMT course' probably is not

appropriate to rural areas, although it

might be essential in the urban set-

ting. For the physician, the emphasis

Page 152 Journa: of

s has to be on diagnostic skills and
p cedures that are not likely to be
lost, even if they are not called upon
very often.

There remains an additional train-
ing problem that specially plagues the
rural area, namely, that of finding suf-
ficient instructors who are bOth com-
petent and comfortable with the
material to be taught. The 81 hour

EMT course developed by Dunlap and

Associates for the Department of

Transportation' was pretested in

Stamford, Connecticut where there

was an adequate staff of physicians,

including many specialists. But can
the Dunlap package be taught as

successfully in a service area with a

total of eight physicians and os-

teopaths, including one pediatrician,

one internist, one surgeon, and five

general practitioners? Do they have

the time? Are they comfortable with

the material? Can they teach it? In too

many cases the answer to one or more

of these questions is "no."

Categorization

A system for the categorization of

the capabilities of hospital emergency

facilities, recently published if not en-

dorsed by the American Medical

Association, 3 clearly was no1. designed

for rural areas. The unstated blkt basic

assumption of the system is that the

patient and his rescuers will have

several hospitals from which to choose

in a community, and that through

categorization it will be possible to

identify hospitals that should be

bypassed in an emergency. Much more

commonly, however, in rural areas

there is at best only one hospital from

which to choose. And that one, as

already noted, may have staff who,

despite excellent training, are

hampered by the sparsity of their ex-

perience.

Communications

Special problems of communication

exist in rural areas. This does not

mean that the emergency communica-

tion systems of urban areas are free of

difficulties. Two recent reports in The

New York Times highlighted problems

experienced in that city with its highly

touted emergency telephone system

utilizing the universal emergency

telephone number, 911. They first

stated that the system is clogged with

relative non-emergencies, that persons

calling 911 may have to wait ten

minutes or longer before an operator

answers the phone, and that once the

call is taken there may be an ad-

ditional delay, of as much as an hour

or more, before those providing

assistance arrive. The second report

described the collapse of an old hotel

in the city with the deaths of several

among the over 300 residents. In this

case emergency calls to the 911 system,

made before the collapse, failed to

reach the operator, and the opportuni-

ty was lost to evacuate the building

and thus avert the tragedy.

Those are the problems with a single

city-wide system involving several

million persons. More common rural

problems are emphasized by a recent

study of emergency communications

in Vermont.' For a population of 450,-

000 residents, there are over 250

separate townships, 94 ambulance ser-

vices, 56 police departments, and 227
fire departments. Inquiries were made

to determine how they currently com-

municate, both in and between

organizations, as well as how they

receive calls. A few examples of good

interagency communication were

found as well as many instances of

quite acceptable internal communica-

tion within police departments. Com-

munication in ambulance groups was

especially good, partly as a result of

the active promotion by the State

Department of Health of the

ambulance-to-hospital HEARS com-

munication system.* Communication

patterns involving fire departments,

however, were appalling. In particular,

it was alarming to obtain entirely

different descriptions of interagency

communication patterns from two Or

more agencies located in a single com-

munity.

Further confounding communica-

tion coordination, Vermont is serviced

by ten different telephone companies.

In exploring the possibilities and costs

of establishing central communication

patterns involving the universal

emergency telephone number 911,

only one of these public utilities

appeared to have any concept of such a

system.

With these problems as background,

possible solutions can be grouped un-

der the headings of overall planning,

* Hospital Emergency Administrative Ra-

dio. Nlotorola. Inc.
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training. communication, and

categorization of hospital emergency

capabilities.

Overall Planning

The pattern of rural emergency

services in Vermont and the problems

of overall planning have been describ-

ed in detail.5-6 It is worthy of note that

the state has been divided into 13 am-

bulance districts, each equivalent to

the patient shed of one or, occasional-

ly, more than one hospital. The dis-

tricts are governed by elected district

boards which in some cases have func-

tioned both diligently and knowl-

edgeably, and in other cases neither

diligently nor knowledgeably. Those

districts appear to function best in

which there is a single identifiable and

experienced person who becomes the

focus and serves as the guide for plan-

ning activities. Despite the relatively

small size of the state, the services of

the Coordinator of Emergency Health

Services of the State Department of

Health are spread much too thin. For

this reason the Department is plan-

ning to add three regional coordinators

who can work more closely with the

less active or effective districts.

Training

There are training problems which
are common to all personnel involved,
whether they be the first police officer
or ambulance attendant called to
assist in rescue, or the first physician
called to the emergency department.
With one exception, the material
covered in the 81 hour EMT course2 is
quite adequate for the many volunteer
ambulance personnel who provide the
services. These people perform their
rescue functions out of a sense of civic
responsibility and pride, but with lit-
tle or no previous background or other
current activities in the field of health
,ervices.

Regarding the exception, there may
be prolonged delays before patients

with serious hemorrhage are given
' he specific life supporting treat-

ment they require. This vexing

problem is the product of the time

consumed in transporting patients

long distances from the scene of their

emergency to the hospital, or from one

hospital to another, and the delays in-

troduced by inclement weather.

Although some of these patients might

benefit substantially from earlier
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therapy with intravenous fluids, IV

techniques cannot be learned and

retained effectively by most of the

volunteers. In selected cases, however,

such skills can be acquired and we

have begun to teach them. The in-

dividuals receiving such training are

chosen for high intelligence, have

several years of continuous experience,

and are under the close scrutiny of the

director of the emergency department

of the Medical Center Hospital of Ver-

mont.

In a workshop for hospital personnel

held in January 1973, emergency

department nurses and physicians

were asked to identify those

procedures that they considered so

crucial to saving life and limb that

they must be known by every

professional in the emergency

department.' The nurses also specified

those crucial procedures that could be

performed in the absence of the physi-

cian. The nursing procedures given the

highest priority by the attendees are

now being taught under a Regional

Medical Program grant. Similar trait-

ing has been requested for physicians

by the Vermont Medical Society.
1"

In 'considering what should be

taught to personnel in rural areas,

there must be equal interest in who

should do the teaching. Participation

by local physicians and nurses in

teaching of ambulance personnel

promotes their understanding of the

needs, capabilities, and limitations of

these personnel. Fostering an ongoing

case review by all emergency health

care workers assures that relatively in-

frequent emergency experiences are ef-

ficiently garnered, conserved, and

applied. The experience of a single

ambulance driver and attendant can

provide a review and learning session

for the entire ambulance squad and for

the emergency department staff as

well.

The training given in the EMT

course has been spotty, for the reasons

already described, but the use of local

physicians as teachers has not been

abandoned. Instead, packaged

teacRing modules are being developed

for the local physician so that he can

observe, listen, and learn together with

the students. Without the substantial

class preparation which is required for

use of the unmodified Dunlap

material, the physician can thus par-

ticipate in the teaching process in an

undemanding, comfortable role,

namely, making comments on the

material and clarifying student

questions.

For the nurses' course, it was not

feasible to develop local programs for

18 hospitals, nor could a team of cir-

cuit riders be assembled. Therefore,

the basic course is presented in one

place and repeated five times during

the year as an intensive 4-day

program. The nurses stay at the

;Medical Center in Burlington for the

course duration. The nursing coor-

dinator has responsibility for course

development and follow up ikthe local

hospitals, to help ensure that what is

learned is also implemented. Other

rural areas are beginning to follow

similar training patterns in response to

comparable .problems.

The option of using junior colleges

for the courses carries the same in-

herent difficulties of obtaining faculty.

The junior college does offer a more

formal teaching.setting, if desired, and

the advantage of educational monies

which may be earmarked to teach the

course.

Communication •

The HEAR radio system is now

installed, or on order, in all hospitals

in 'Vermont. It is also being used in

most ambulances. While it appears to

be a good system, several transitional

problems in implementation were en-

countered. First, a year full of dif-

ficulties was endured before the new

equipment was entirely functional and

before adequate training in its use had

been given to those involved with its

operation. The problems do not,

however, appear to be unique to the

system as they have been experienced
in like measure with other com-

munication systems.

Second, hospital administrators in

several New England states became

convinced that the system could serve
a dual purpose, that it could be used as
well for intrahospital, non-emergency'

communications. Such added
"usefulness- was found to disastrously
disrupt emergency communication.
The New Englan0 Council for
Emergency Medical Services therefore
appealed to the Federal Communica-
tion Commission to prohibit non-
emergency use of the FCC channel and
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to provide more dedicated emergency
communication channels.

Third. in several of the small Ver-
mont hospitals the emergency depart-
ment is entirely empty at night, the
nurse being gssigned duty elsewhere in
the hospital. The radio at these
hospitals usually is located at the
hospital switchboard where it is in the
hands of a person who does not have
the requisite emergency training.
Under these circumstances there
should be an additional remote station
located in the emergency department
so that, once called to duty at that
location, the nurse does not have to
continue to communicate through the
switchboard operator.

Concerning the issue of central dis-
patch, most Vermont communities are
not ready to accept such a program.
There is the possibility of linking
police and ambulance communica-
tions; but in most cases the communi:
cation patterns of fire departments
are, in such serious disarray that to
add them would only represent a step
backward. imilar problems may ex-

ist in other rural areas.

Categorization of Hospital
Emergency Capabilities

Without the option of bypassing
hospitals in rural areas, one must en-
sure that all hospitals at least meet
minimum specifications. What should
those be? It was clear that were
criteria adopted for staff alone, these

could be met without any improve-

ment in patient care. Performance
criteria were therefore selected. It was
determined that there must be provid-

ed at all hours, as a minimum,
capability for the resuscitation and
stabilization of persons with severe
problems threatening life or limb. If a
hospital has a unit that can provide
care for minor emergencies, but is un-
able to deal at such a basic level with

serious emergencies, that unit should
not be classified as an emergency
department but rather as an out-
patient facility.

Twelve criteria for designation of a
hospital as a "basic" emergency facili-
ty were defined. Work is underway in
all Vermont hospitals to ensure that
they can meet at least these criteria
and, if possible. those for two higher
categories. A basic facility must meet
these requirements:
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1. A two-way radio must be
available with the capability of con-
tacting other hospitals and all
emergency care ambulances in the am-
bulance district. There must be staff
available 24 hours a day who are train-
ed and proficient in its use.

2. A nurse must be in thQ, hospital
and avairable to the emergency
department, 24 hours a day, trained
and proficient in triage, resuscitation.
maintenance of airway and respira-
tion, and basics of ECG operation and
interpretation. She must be able to
identify cardiac standstill, ventricular
fibrillation, and premature ventricular
contractions, and must be skilled in
the elements of cardiopulmonary
resuscitation, application of pressure
dressings, immobilization of fractures,
venipuncture, and intravenous
therapy.

3. Appropriate protocols (or stand-
ing orders) to cover the above emer-
gency activities must be established
for use while the physician is en route
to the hospital.

4. There must be a physician in the
hospital or on call, 24 hours a day,
and available within 15 minutes of
notification, who is capable of stop-
ping external hemorrhage; performing
cardiopulmonary resuscit4lion, in-
cluding defibrillation, administration
of cardiac drugs, tracheal intubation

'.and chest intubation; immobilizing
fractures, and initiating blood volume
replacement. A portable page -system
(preferably voice) is recommended for
the physician on call: this should not
be a part of the HEAR® system.

5. Laboratory and X-ray technicians
available in the hospital or on call and
assessible within 30 minutes 24 hours
a day.

6. The following equipment must be
available as a minimum:

a) Examining tables with safety
belts capable of being rolled
from the emergency depart-
ment to other locations in the
hospital without the necessity

of transferring the patient.

b) Laryngoscope

c) Oxygen

d) Suction

e) Airways—all sizes

f) Resuscitation equipment

g) Blood volume replacement
equipment (and blood
available within the hospital)

h) Long bone splints and back-
boards

i) Sutures, hemostats, and other
routine materials for control of
external hemorrhage

Cardiac emergency equipmentj)

k) Incubator (within the hospi-
tal)

7. An active emergency department

committee must be created, that
meets at least four times a year (and
preferably more often), with authority
and responsibility to review the opera-
tion of the department. It should serve
to audit patient care and to make
recommendations to be reviewed by
the governing body of the hospital. If
such recommendations are not im-
plemented, or if they are modified by
the governing body, the committee
should be informed in writing of the
action taken and its rationale. It is

recommended that such a committee
include a physician, emergency
department nurse, and representatives
of the hospital administration and am-

bulance services. Minutes shall be
kept of its deliberations. Criteria for

committee operation are in process of

development.

8. Signs of appropriate size and

legibility are required to be placed at
strategic locations throughout the
community identifying the location of
the hospital or related facility. There
must be similar signs around the
facility identifying the location of the
emergency department.

9. The entrance to the emergency

department must be well marked and
illuminated so that it can be readily

identified at all times, even by persons

under severe stress. It is recommended

that the area around the emergency
department entrance be protected
from weather.

10. A formal plan must be publish-
ed. disseminated widely among the
staff. and readily available in the
emergency department, describing the
medical coverage for all hours. The
schedule must list the name of the
physician with primary responsibility
for the services outlined in item 4
above. and those responsible for back
up specialty coverage in at least inter-
nal medicine and surgery. If possible,
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back up specialty coverage in

obstetrics, pediatrics, orthopedic sur-

gery, and psychiatry shall be included.

11. A formal plan must be publish-

ed, disseminated widely among the

staff, and readily available in the

emergency department, covering the
management of specific patient

situations. It should identify, by

problems, those patients who are to be

provided with basic emergency care

only and then transferred, as well as

the necessary procedures to be per-

formed. The arrangements to be made

with the ambulance service, other

emergency transfer personnel, and

with the hospital that is to receive the

patient are to be defined. A patient

record outlining problems and treat-

ment shall accompany all patients

who are transferred.

12. A record of patient problems,

care, and outcome, that permits easy

and comprehensive review by the

emergency department committee, is

to be prepared on all patients.

Minimum informational requirements

are being developed.

The implementation of this system
will take time. It includes several
philosophical, psychological, and ad-
ministrative considerations, which
have been discussed elsewhere,* in-
volving participation in decision
processes by many groups. Of major
importance is an understanding of the
character of the emergency care that
the patient should be able to expect in
each hospital. In evaluating hospitals
it can be asked,. very specifically,
whether resuscitation and stabiliza-
tion were achieved in all cases in which
they were required; if not, why not;
and what, if anything, has been done
to avoid similar problems in the
future? Thus, it can be determined
whether we are really accomplishing
our objective, that of implementing
rural emergency health service
systems. •
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• One might wish Dr. Platt had chosen to arrangethe cases
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Problems in a second group, while diagnostic problems
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might have been assigned to a third. On the other hand the

random presentation of problems parallels the actual con-

ditions that face emergency physicians. Some of the cases
and their dispositions are illustrative of situations that ap-
ply only to Dr. Platt's Emergency Department. The major-

ity of the lessons are applicable in any Emergency Depart-
ment in the United States.

We wish Dr. Platt had utilized Emergency Department
instead of Emergency Room throughout the text. One
might also disagree with certain of the statements made,
such as "The AMA form has little place in the Emergency
Room," but these are minor matters.

The book should be "must" reading within those
Emergency Departments where house staff do a substantial
part of the patient care. The cases, as presented, could well
be used as material for regular teaching conferences. I
believe Emergency Department nurses will enjoy and profit
from the material. You will want to leave your copy in the

Department for the nurses when you have finished it.

William T. Haeck, MD
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CONCEPTS, COMPONENTS AND CONFIGURATIONS

Elements of a comprehensive
E m ergency Medical Services system

Judith Henson*
Don M. Benson, MD**

Pittsburgh, Pennsylvania

A "systems" approach to the provision of emergency medical services allows

community leaders to plan and implement a comprehensive program to meet

their specific needs. Development of an effective EMS system requires

familiarity with the components of which the system is made up. Among the

necessary components are recognition of an emergency situation, the provision

of first aid, the ability to communicate with emergency treatment facilities,

transportation in appropriate vehicles, the availability of well-trained emergen-

cy dare personnel, categorization of emergency care facilities, and data collec-

tion and audit. It is imperative that dynamic, informed civic and professional

leaders assume responsibility for making comprehensive emergency medical

services a reality rather than a much-discussed but unfulfilled "plan."

The potential for survival following
sudden catastrophic illness and injury
is maximized when the incident is
promptly recognized and the cry for

help is answered rapidly. Those who

respond to the incident must be well

trained, properly equipped personnel

who can immediately initiate life sup-
port actions and perform rescue and
extrication procedures.

Establishment of a communication

channel between the rescuer and a
physician or medical advisor extends

the capability of the system still

further. It provides a means by which

the administration of definitive treat-

ment may be guided by medical per-
sonnel.

*Medical student, University of
Pittsburgh School of Medicine
**Assistant Professor Anesthesiol-
ogy/Critical Care Medicine of Pitts-
burgh School of Medicine

Address for reprints: Don M. Benson,
MD, Department of Anesthesiology/
Critical Care Medicine, University of
Pittsburgh School of Medicine, Pitts-
burgh, Pennsylvania 15213
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Therapy, in the form of intravenous
fluids, resuscitative dre,rgs and
defibrillation, may be nelbded to

' stabilize the patient's vital systems at

7the scene and during transport. Per-
sonnel at the receiving hospital

should be able to continue life sup-
port activities. If necessary,
arrangements for orderly transfer of
the 'patient to a higher echelian-

facility—one offering extended critical

care—should be routine.

All elements of such a
sophisticated, multilevel, multi-
faceted response system must
operate in an expeditious, coor-
dinated manner, following a general
prearranged plan of action. Yet each
must retain sufficient flexibility to deal
effectively with unforeseen contingen-
cies.

The various phases of medical
emergencies will be examined and
methods suggested by which the
community response in each phase
might be optimized. General
recommendations for the implemen-
tation of such an emergency medical
response system, will be offered.

RECOGNITION

Before any of today's resuscitative

measures can be applied, someone
must recognize that an emergency

exists. In some instances, such as
motor vehicle accidents, recognizing
the existence of an emergency is no

problem; but in others, it can be very

difficult. The middle-aged man ex-

periencing moderate chest pain may

dismiss it as "indigestion" or "heart-

burn." He may take a patent medicine
and wait for the pain to pass, failing to

realize that the pain may be the har-

binger of acute myocardial infarction.

Since 60% of myocardial infarction

deaths occur within one hour after

onset of symptoms,1-3 the present

median delay of 31 /2 hours in seeking
help4 renders many of our present

life-saving procedures useless.

Clearly, there is need to improve
the public's knowledge regarding

acute myocardial infarction and other

common emergencies. Educational

programs which attempt to alleviate

this potentially lethal ignorance

should not only emphasize the need
for promptly requesting assistance in

cases of suspected heart attack but

also the favorable outcomes resulting

from early initiation of high quality

care for heart attack oatients.5 This
latter aspect is important in helping to
alleviate the anxiety and reticence
associated with admitting, especially
to oneself, that a potentially lethal
event has occurred.

Having recognized that an
emergency exists, those on the scene
must initiate appropriate action if an
optimal outcome is to be realized.°-8

Journal of the American College of Emergency Physicians May/June 1973



•

FIRST AID

By including courses in emergency

care and resuscitation in high school

curricula and as a prerequisite for ob-

taining a motor vehicle operator's

license, the general public would be

tptter equipped to provide immediate

--site measures essential for sur-

-st-aid courses for the general

should provide training in air-

way control including head tilt,
mouth-to-mouth and mouth-to-nose

t'eathing, forward displacement of

the mandible, removal of an ob-

structing foreign body, and positive

pressure ventilation.' Training in

methods of controlling hemorrhage

and immobilization of fractures

(including possible fractures of the

spine) is equally essential.

External cardiac compression can-

not be learned to proficiency without

actual practice by the student.

Therefore, programs of instruction in

cardiopulmonary resuscitation must

include instructor-guided practice on

life-like resuscitation manikins. A new
resuscitation manikin (Fig. 1)
automatically provides the trainee
with a printed record of his perfor-
mance. Such a manikin can reduce
the number of instructor hours re-
quired to train a population, thereby
increasing the feasibility of training
large numbers of people. In addition,
it can provide the opportunity for con-
trolled practice in privacy, thus
eliminating the potentially em-
barrassing situations created when
c;tuder.ts are required to demonstrate
`'‘?.tr proficiency, or their lack of it, in
tne :presence of others.'°

COMMUNICATION
After an emergency has been

-.?ccgnized and immediate first aid
^,as been started, help must be sum-
r7'orled. In many areas of the country,
!his may be a monumental problem.
Bystanders may not know who to call
for help. Should a call be placed to
the police, the fire department, the
!elePhone operator, the hospital
emergency department, a private am-
t'Jlance company or a special rescue
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FIGURE 1. New Laerdal Resusci-Anne CPR recording manikin. Top:
battery-powered recorder in abdomen automatically delivers record from
left flank. Pole on right hip with lights and metronome is for teaching correct
rhythmic performance. Trainee learns by seeing correct ventilation perfor-
mance (green light), correct external cardiac compression (ECC) perfor-
mance (red light) and incorrect ECC hand position (yellow light). Instructor
can control spontaneous pulse and pupillary constriction and dilation.
Enclosed in manikin's suitcase are flip-chart pictures and tape-recorded
coaching for manikin practice. Bottom: record of ventilation volumes and
sterrftl compressions. Incorrect positioning of hands for compressions is
also recqrded.

From: Kirimli, B and Safar, P: Ch. V/iv, Training Methdds in Car-
diopulmonary Resuscitation, pp. 453-477, in Meltzer, L.E. and Dunning, A.J.
(Editors): Textbook of Coronary Care, The Charles Press, Philadelphia/Ex-
cerpta Medica, Amsterdam, 1972.
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unit? Lack of a coin to place a call
may delay iommunication with
rescue personnel. Strangers in the

community may be unable to deter-
mine the location from which they are
calling. This can delay or prevent their

providing direction of the rescue unit

to the scene of the emergency.

Ideally, any person should be able
to obtain access to the emergency
medical services system by dialing

the "universal" emergency telephone

number from any telephone without

inserting a coin." In the United States,
the number '911 is set aside and

dedicated for use in emergencies. In

areas where access to private or coin

phones may be limited, such as

beaches, expressways or crowded

shopping plazas, two-way emergency

tetephones providing direct com-

munication with an emergency center

shourd be available. Where such

telephones have replaced fire alarm

pull boxes, the emergency respobse

system capability has been improved

and the incidence of false fire alarms

has plummeted. The ability to

analyze the nature of the emergency,

and dispatch the appropriate re-

sources, has reduced cost as well

as exposure to hazard for the public

and rescue crews.

Where financial or technical

limitations preclude prompt conver-

sion to a 911 system, simple

modifications of existing telephone

- systems can substantially enhance

the community's ability to respond to

a call for help. Existing coin telephone

systems can be modified to allow

access to the operator without first in-

serting coin ("Dial tone first").

Posting the street address of each

coin phone on the face of the instru-

ment will enable callers unfamiliar.

with the neighborhood to identify their

location when requesting help. Small

adhesive telephone labels giving local

emergency telephone numbers can

be distributed throughout the com-

munity by enclosing them with the

water or electricity bills.

The communication system com-

ponent upon which all others depend

is the Emergency Operations Center

(EOC). EOC functions include receiv-

ing and analyzing emergency calls for
assistance, dispatching and coor-
dinating the response units, (e.g., am-

bulance, rescue trucks, fire
equipment), and issuing "wharto do"
instructions to the caller pending
arrival of rescue vehicles.

Automatic EOC equipment should

be capable of pinpointing the location

of the caller. Reliable communication
links must exist between the EOC and
all organizations participating in the
rescue response. Closed circuit
telephone lines or two-way radio
systems must be used to protect com-
munications security under adverse

conditions, such as civil disorder and
mass disaster.

All units participating in the
emergency rescue efforts should be
linked by two-way voice communica-
tion equipment. When rescue efforts
are made by specialized units with
widely disparate functions (e.g.,
snowplow, fire rescue, and am-
bulance) all should share a common
radio frequency so that plans and ac-
tion can be directly coordifiated.'3

Like telephone systems, radio

networks have limitations. Most com-

monly used two-way radio systems

allow broadcasting of only one

message at a time. Simultaneous

broadcasting of two messages results
in varying distortion of both. Since

many potential users employ a single

frequency, optimal use of available

transmission time demands that al,

messages be brief and meaningful.

Use of the communications code such
as that shown in Figure 2 facilitates

succinctness and also provides a
modicum of privacy.14

TELEMETRY

Physiologic data requires inter-

pretation by personnel specially

trained in its evaluation. Telemetry is
a communication technique which

permits data to be collected and

transmitted so that its interpretation
may be accomplished at a distance.

For example, the standard electrocar-

diograph signal can be broadcast

(telemetered) to a physician with the
proper receiving equipment permit-
ting review and interpretation of the

. FIGURE 2.

EMERGENCY COMMUNICATIONS CODE

Case Region of Body Ten Code

1. Breathing or Airway
Disturbance

1. Head
2. Face

10-4 OK
10-5 What is the

2. Bleeding or Open 3. Neck patient's condition

3.
Wound
Bones, Poss. Frac-

4. Chest
5. Abdomen

10-8 Back in service,
Available for call

ture 6. Perineum 10-9 Repeat message
4. CARDIAC ARREST 7. Upper Extremity 10-19 Return to station
5. Burn 8. Lower Extremity 10-20 What is your loca-
6. Blunt or Closed 9. Multiple Regions tion

Trauma Involved 10-23 Stand-by
7. Heart Attack 11. Back 10-24 Police help needed

8. Stupor or Coma 12. No Specific Region 10-30 Test count
9. Dead at Scene Involved 10-31 How are you re-

12. Routine Case ceiving

13.
14.
0 B Patient
Multiple Trauma

Condition of Patient
10-96 Enroute to scene
10-97 Arrived at scene

2. SeriousCase 10-98 Patient in amb. en-

15. Pain in 4. Life Threatening route to Hos.

18. Psychiatric Case -12. Satisfactory

19. Intoxicated 13. Delivery Imminent

20. Refused Service
21. No Patient
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EGG tracing at some distance from
the scene.15-17 Ambulance equipment
should include devices which will per-
mit telemetry of electrocardiogram.

VEHICLES .

4 comprehensive emergency
-red cal services system requires that

ambulances be designed,
dipped and manned to provide

rescue, life-support, extrication
a-d transportation of the critically ill
and injured. Minimal requirements for
ambulance design and equipment
have been published by the National
Academy of Sciences Sub-
Cornmittee on Ambulance Services.18
These requirements have been
adopted, in part, by the U.S. Depart-
ment of Transportation. The stan-
dards, written by an expert panel of
physicians and non-physician emer-
gency care specialists, describe
the minimal spatial configuration of the
vehicle and the essential fixed and
portable life-support equipment to
care for the critically ill and injured.

BASIC TRAINING
OF PERSONNEL

Patient care attendants must have
attained basic competency in
emergency care procedures. These
include, at a minimum, procedures
required to sustain viability of essen-
tial organs until adequate span-
*.aneous function can be restored by
definitive care. They must further
have knowledge of what and what not
*.c do to prevent aggravation of the
.':ress or injury.

Currently the standard basic train-
program for emergency medical

'ecinicians (EMT's) consists of 71
of seminars, demonstrations

practice conducted by physicians
arc !ay professionals. The training
::.-se subject matter includes airway
:7..^trol, intermittent positive pressure
•ert'lation, oxygenation, and car-
d;opulmonary resuscitation. Manage-
-ent of situations involving possible
3Pine injuries, fractures, wounds,
hemorrhage, emergency child birth,
stroke and myocardial infarction, is
D'esented. In addition, emergency
de,-.icle operation, light rescue and ex-
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trication, and administrative aspects
of ambulance services are included.
The trainees must also spend ten
hours observing patient care in
hospital critical care areas such as the
operating room, recovery room, in-
tensive care unit and emergency
department.19

Upon completion of this course, or
its equivalent, the emergency medical
technician is eligible to take the ex-
amination for the Registry of
Emergency Medical Technicians —
Ambulance.20-21 Just as a nurse is
"registered" at the state level, so also
may ambulance personnel now be
"registered" at the national level. After
successfully completing written and
practical examinations in emergency
care methods, the emergency
medical technician is issued a
nationally . recognized certificate of
proficiency and is entitled to displely
the registry patch on his uniform.
Registriation is valid for a period of
three Oars. Renewal is not automatic
but requires submission for re-
examination of competence.

MOBILE INTENSIVE CARE
Pilot projects in many areas of the

country have demonstrated that
mobile intensive care type ambulance
services can substantially reduce pre-
hospital mortality and morbidity.6,12,23

Mobile intensive care units
(M1CU's) are ambulances which meet
national standards and carry equip-
ment for the provision of definitive
care as well as emergency care.
Definitive care includes measures to
prevent cardiac arrest and irreversi-
ble organ damage from anoxia, shock
and other serious conditions.
Diagnosis, defibrillation, drug
therapy, and intravenous fluid therapy
must be within the capability of the
unit. Equipment and supplies for
providing definitive care include an
electrosardioscope, a defibrillator, in-
travenous infusion equipment,
resuscitative drugs and equipment for
emergency surgical procedures. The
MICU may, in addition, carry equip-
ment for telemetry of physiologic data
from the site to an advising
physician.22
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HIGHER LEVEL TRAINING

Personnel on board the MICU
should be trained to the intermediate
emergency medical technician leve1.24
The intermediate level, to be defined
by the National Academy of
Sciences/National Research Council
Sub-committee on Cardiac Emergen-
"Cies, will probably consist of 80 to 100
hours of training in addition to that
required for the basic level EMT. The
content of the intermediate level
program will include medical obser-
vation and communication, review of
airway control, oxygenation, ventila-
tion, external cardiac compression,
intravenous fluid therapy, defibrilla-
tion, telemetry-medical command
systems, safe use of resuscitative
drugs and maintenance of definitive
care equipment.

In addition to the two levels of EMT
training described above, a third
program consisting of 480 hours of in-
struction is available.25 This course
reviews all the material presented in
the basic and intermediate programs
and provides the EMT with a more in-
tensive education in emergency care,
organization, and communication,
which includes much clinical and ad-
ministrative experience. The, ad-
vanced EMT training is sometimes
coupled with a physician's assistant
program as in the program at Yale
University.26 Courses have also been
provided through the junior colleges
leading to the Associate of Arts or
Associate of Science degrees." Com-
binations of both these programs can
befound.* Advanced programs of this
type are designed to train EMT's for
positions of responsibility in this field.

CONTINUING
EDUCATION

A comprehensive emergency
medical services system requires a
program for. continuing education of
emergency care personnel. This
program. delivered through annual or
semi-annual meetings of professional
associations as well? as through

*Emergency Physician's Assistant
program, Department of Emergency
Medicine, Los Angeles County—
University of Southern California.
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professional journals" enables
emergency medical technicians to
maintain kngwledge and learn im-
proved methods of providing
emergency health care.

Ambulance and mobile intensive
care services should have a medical
adl:fisor who conducts frequent
debriefing and practice sessions. At
these meetings, which should be held
at least monthly, the EMT's may pre-
sent problems, discuss cases, or in-
vestigate innovations in emergency
care. They may also practice skills
learned earlier so that life-saving
techniques, not utilized routinely, may
be performed satisfactorily when they
are required.

LEVELS OF CAPABILITY

„ Speed in getting the patient to the -
emergency facility is usually not
crucial if rescue personnel are
properly trained, adequately
equipped and work in a well-designed
vehicle. In fact, speed is frequently
detrimental." Far more important
than speed en route is the level of
capability of the receiving facility.30

Limitations in financing and man-
power, as well as increasing demand
for service, make it impractical and
unreasonable for every hospital to
offer a full spectrum of elaborate
critical care services. While all
hospitals which receive emergency
patients should offer basic life-

support services, not all hospitals
should attempt td provide
sophisticated care of the critically ill

and injured. Instead, hospital
capability should be inventoried and
categorized according to the degree
of sophistication available. Changes
should be implemented as ap-
propriate within the frame-work of a.
community plan to improve some
and, perhaps, downgrade others.

The ultimate goal of hospital
categorization is to offer critically ill
patients the best possible care at the
lowest cost. The immediate objectives
of categorization should be two-fold:
(1) to provide ambulance operators
with a list, endorsed by both providers
and consumers, of hospitals which
should receive the critically ill patient;
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(2) to provide physicians attending
the critically ill and injured with infor-
mation on levels of critical care ser-
vices available within the lOcal referral
region. Since less than 2% of.present
Emergency Department visits are for
critical, life-threatening conditions,
the present patterns of emergency
department usage would be little
changed. Instead, complex, expensive-
to-manage patient problems would
be selectively routed to the nearest
appropriate emergency facility.

There are situations when terrain,
weather or other circumstances make
transportation to an emergency care
facility impossible or impractical.
Emergency receiving facilities, be
they hospitals, industrial clinics or
emergency care stations, should be
capable of providing life-support
functions and arranging for transpor-
tation via mobile intensive care unit to
a definitive care facility.

CATEGORIZATION

Categories of emergency care
offered by various types of..hospitals31
as well as methods for surveying and
categorizing hospital emeygency
facilities32.33 have been published.
'One categorization scheme has been
.Droposed which divides medical
facilities into four types. •

The Type IV facility need not have a
doctor available full time, but must be
staffed by emergency medical
technicians capable of sustaining the
critically ill and arranging transporta-
tion, with on-going life support, to a
more comprehensive facility.

A Type III facility is staffed 24-
hours-a-day by a physician and has
the capability of providing intensive
nursing care and routine surgical
care.

Type II facilities are staffed 24-
hours-a-day by a physician as well as
physician specialists of at least the
resident level in those fields required
for emergency life support, which in-
cludes anesthesia, surgery, internal
medicine, pediatrics, obstetrics. The
availability of nearby specialty
hospitals may eliminate the need for
pediatricians or obstetricians in the
primary receiving hospital.

A Type I facility provides com-
prehensive medical care and is staff-
ed 24-hours-a-day by physicians
representing the major specialties
required for life support. In addition,
this facility should have advanced in-
tensive care capability which includes
a physician specialist exclusively
committed to the care of the critically
ill and injured. This facility should
offer treatment for complex problems
of patients with multiple organ
failure.34

DATA COLLECTION
AND AUDIT

A comprehensive emergency
medical services system will include a
mechanism for gathering data which
describes the performance of all sub-
system components such as
bystanders, system-access am-
bulances, and referral hospitals. Such
data should be processed by a central
computer facility and should relate
patient outcome to the performance
of each subsystem component. This
data should be used to improve the
system and, hopefully, to decrease
cost.

By installing computer terminals in
accessible locations, physicians faced
with difficult patient care problems
may request information from the
data bank on how such problems
have been handled in the past and the
outcomes that have been attained by
various methods of management.33

COMMUNITY COUNCILS

Persons responsible for emergen-
cy medical system operations must
seek input from health care con-
sumers. Careful consideration of con-
sumer comments may help to
develop more efficient methods of
dealing with patient problems. Where
efficiency cannot be improved, or
where consumer demands are un-
realistic, the dialogue established
between consumers and providers
may alleviate much misunderstanding
and hostility.

Since the emergency medical serv-
ices system will undoubtedly be
asked to accept new and improved
treatment methods, a responsible
group of providers and consumers

Journal of the American College of Emergency Physicians May/June 1973
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must be available to study and screen
proposed alterations in the system:

Such a group will ensure that respon-

sible, humane. ethical, and medically

sound practices prevail. Products and

r-lethods that are screened by such a

cc-nmittee and subsequently pass

d tests, may then be introduced on

.-;icie scale.

rne tragedies in the operations of

,3rgency medical services do not
J r because knowledge and skills
lacking. The tragedies arise from

fa.Hure to use existing knowledge and

sKi!ls in a productive manner.

Since a comprehensive emergency

medical service system impinges

upon so many traditional lines of

authority, interest and responsibility.

the most effective way to plan and im-

plement needed changes is through a

Community Council on Emergency

Medical Services. This local Council

must have representatives from all

parties concerned with local

emergency medical services. Broad-

based representation will encourage

the discussion necessary to resolve

conflicts and plan needed changes.

Such a community council may be

formed de novo or as an outgrowth of

an existing organization such as a

county medical society or a hospital

council. Some areas of interest to

community councils should be public

education and training, com-

munications, ambulance design and

equipment, training for emergency
medical technicians and allied health
:Drofessionals, hospital categorization,
regionalization of care, research and
../atuation.

summary, the development of an

3ctive emergency medical services
, stem that is responsive to the corn-
-__nIty's needs is a matter that should
La-ry high priority with community
oianners. Although the difficulty of
oevising such a system may seem
Overwhelming, a concerted effort by
:onsumers and providers joined in a
community council can plan and im-
Diement an EMS system using
technology that is currently available.
it is doubtful if any other system can
Produce such widespread benefits to
be community it Serves •-

in 1973
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THE FU11JRE OF
THE PHOTOGRAPHIC BUSINESS
Purpose: To provide an objective assessment of the changing
photographic markets, including the highlighting of new
applications and the most promising market and product
sectors expected to have the greatest potential for future
exploitation. Attention will also be paid to the worldwide
nature of the photographic business. Current and future
market profiles will be presented and analyzed in light of the
changing technology, market trends, industry patterns, and
user characteristics and operational constraints. This will be
done primarily for the U.S. but will be supplemented by
international commentary where appropriate.

Major changes in the photographic industry have been
occurring and will continue to do so in the future. The
pocket instant load camera system in the amateur market;
the present Polaroid and potential Kodak instant camera
competition; new products and technology in X-Ray record-
ing, duplicating and reproduction; changing status of micro-
film and its areas of areatest promise; super 8 video cassette
players and color TV; new graphic arts developments;
available light movie photography and anticipated improve-
ments in color available light still photography; home movie
sound on film recording and playback; non-silver materials
and dry processing — are but some of the examples providing
good future growth of the market. Not all segments will share
in this growth and these will be cited.

Market and technological factors and trends will be discussed
in depth as will current and emerging applications for
photographic products and processes. Advantages and disad-
vantages of current and proposed systems will be covered.
This conference will provide you with the latest information
on and the opportunities available in this large, evolving
marketplace currently estimated at $5 billion per year at the
manufacturers level.

Who should attend: All with a stake in the future of
photographic markets should attend. Future decision-making
in product and market planning, marketing, research and
engineering could be influenced by what is learned at this
conference. Anyone who needs to remain aware of the
changes in the marketplace, who needs the latest information
on trends in the technology Or is seeking market or product
opportunities within the photographic field, should attend
this meeting.

Sessions will be held on the following topics:
• Photographic Industry Overview in the U.S.
• Dynamics of the Amateur Photographic Markets
• Graphic Arts — What Opportunities?
• Challenges to Photographic Imaging in Medical

Diagnosis
• The Future Fit of Silverless Photographic Processes
• Audiovisual Field — New Products and Trends
• The Microfilm Business and Its Future
• The International Marketplace for Photographic Supplies

and Equipment



Conference Leaders

• Elliott D. Novak, Chairman — Arthur D. Little, Inc.

• Dr. Ronald Francis — Rochester Institute of Technology
• Donald B. Grim — Eastman Kodak Company
• Thomas W. Hope — Audiovisual Consultant
• Paul Maraist — Bell and Howell

• Frank J. Romano — Graphic Arts Marketing Associates

Attendance: Restricted with registrations accepted on a
first-come, first-served basis. This will allow an active
dialogue to be established as an integral part of each session
and ensure maximum information transfer between confer-
ence leaders and attendees.

Fee: $385.00 per registrant ($360.00 without room).
In addition to conference participation this fee includes
accommodations, meats, beverages, conference materials and
all necessary extras. Reduced rates are available for compan-
ies sending two or more representatives.

Location/Arrival: The Castle Hill Conference Center is lo-
cated in Ipswich, Massachusetts, some thirty miles north of
Boston. Participants arriving by air, between the hours of
2:30 and 5:30 P.M., will have transportation to and from
Castle Hill provided. Participants should report to the Delta
Air Lines Group Room, which is the first door on the right
after Gate 12, at the Delta terminal.
For those coming by automobile, the Center is easily reached
by taking Route 128 North to Route 1A (Exit 20N),
following the signs toward lpsvvich, and turning right at a
large Castle Hill sign just before Ipswich Center. Participants
will of course be briefed in detail on all such matters upon
receipt of their applications.

For Further Information:

Contact —

INSTITUTE FOR GRAPHIC COMMUNICATION
375 Commonwealth Ave., Boston, Mass 02115

Tel. (617) 267-9425
During the Conference —

Castle Hill Foundation, Ipswich, Ma., Tel. (617) 356-4351
Professional Certificates will be awarded to all participants

PROGRAM
Sunday, June 1, 1975

4:00-5:00 P.M. — Arrival and registration at Conference Site

(See Arrival Information), time to unpack and familiarize

yourself with the site and its surroundings.

5:45 P.M. — Cocktails

6:30 P.M. — Dinner

8:00 P.M. — Introductory session, including a brief orienta-

tion on IGC; general introduction of conference partici-

pants and subject matter; outline of conference objectives.



9:00 P.M. — SESSION 1

Photo Industry Overview in the U.S.
• Size of total business — now and in the future
• Where the market will grow

• Amateur versus non-amateur

• Comments on professional an industrial markets
• Future growth markets and submarkets to watch

• Low growth sectors

• International impact — what areas?

Monday, June 2, 1975

When you wish — Wake-up (coffee waiting).

8:00 - 8:45 A.M. — Breakfast served.

9:00 A.M. — SESSION 2

Dynamics of the Amateur Photographic Markets

• Overall amateur perspective

• Legal considerations

• The key growth sectors and products

• Amateur film

— New developments

— Market size trends

— Suppliers of 110 film

— Significance of color film

— Influence of Kodak

— Kodak versus Polaroid

— SX-70 film and Polacolor 2
— Status of imports

— Other film suppliers

— Available light color

— Outlook for film business

• Photofinishing

— Consolidation trends

— Value and growth

— Major photofinishers

— Effluent concerns

— Importance of mail order

— Outlook for finishers
• Equipment

— Still camera markets and trends

— 110 cameras available

— Movies with sound

— Role of the SX-70 — 1,2, and 3 and other instant

cameras
• 

— Fully automatic high-priced cameras

— Major companies in the field

— Future expectations and growth areas

• Flash

— Flip flash, flash array

— Major lamp firms
— Increasing impact of electronic flash

— Auto exposure — electronic or conventional

— Electronic flash — built-in or not?

— Effect of available light systems

Future prospects

• New developments



— Instant versus conventional photography

— The pocket instant load — Kodak and others

— Successors to the SX-70

— Available light color still systems

— Make your own TV programs

— Home movie sound

— Unfulfilled needs

12:30 P.M. — Luncheon

2:00 P.M. — SESSION 3

Graphic Arts — What Opportunities?

• An overview of the printing industry

• Present and future industry market sizes and trends

— Sensitized goods: films, plates and paper

— Cameras and processing equipment

• Photocomposition Update

— New developments in input, correction and editing:

OCR, key to tape, CRT

— New photocomposition hardware

— Future role of computers

— The need for direct photocomposition plates

— Market trends and new applications

— Market profiles and forecast

• Microform to plate: the new publication system?

— An analysis of conventional platemaking

— Some older projection systems

— Newer projection platemaking systems

— Areas of application

— Cost reduction factors

— Some problem areas

— Future expectations

• Present status of offset lithography, its growth position

new and in the future and its market importance relative

to the other main processes

• Main photographic growth sectors in the graphic arts

field

Challenges to Photographic Imaging in Medical Diagnosis

• Radiology as a vital factor in the health care industry:

— Growth Potential

— Rising Costs

— Productivity Problems

— Government Influence

• Technological advances in the x-ray image.

• Technological advances in radiographic systems.

• New developments in medical X-Ray equipment

• What's happening with radiograph minification

— Analysis of Current Problems

— Requirements for the Future

• Future Developments in X-Ray systems

— Cassetteless systems

— Generalization of see-thru film changers

- Rare earth intensifying screens

— Refinement of C.A.T. — Extension of examinations

to the whole body

— Tomofluoroscopy

— Strobotomography



• Future role and impact of

— Ultrasonic Imaging
— Thermography

- Electron Radiography

— Video and Electronic Imaging

— Radioisotope Imaging

— Xeroradiography

• Influence of non-radiographic procedures on the radi-

ologist.

• New directions: the radiologist and radiographic pro-

cedures.

5:45 P.M. — Cocktails

6:30 P.M. — Dinner

8:00 P.M. — SESSION 4

The Future Fit of Silverless Photographic Processes

• Are new imaging systems needed?

— Has there been an overkill?

— More dollars for research, or for engineering?

• What's wrong with silver?

• Resume for silverless processes

— From a trickle to a stream to a river

— Successes and failures

— Current applications

• Update on electrophotographic film technology

• Status for organic dye imaging processes

• Threats to silver imaging processes

— Taking films for original, camera speed

photography

— Copy films for duplication

- Photographic papers for reproduction and

recording

• Future perspective

Rap Session

If desired, each conference leader can lead a separate and

small discussion group to provide more details on his area

of expertise to interested parties.

Alternatively, small discussion groups can be organized to

rap about specialized photographic markets, such as

aerial, scientific, industrial, forensic, etc.

Tuesday, June 3, 1975

Wake-up and Breakfast

9:00 A.M. — SESSION 5

Audiovisual Products and Their Markets

• The $2 billion industry

• Products used for AV Communication

• Seven domestic markets, plus Canada and foreign

including education, industrial, governmental, medicine

and public health, religion, theatrical and television

• Market analysis and forecast by products

• Delivery systems — Their influence on markets

• Hardware and software considerations — economic,

operational, maintenance and distributive (continued)



• Education vs entertainment applicationg

• VTR — Threat to classical photography?

- Expected impact of new technical developments

— Standards problems

- Training and maintenance concerns

— Current and emerging applications

Developments in video publishing

• Cartridge TV — When Where? Why?

Update on video players

Current consumer and institutional statistics

- Advantages/disadvantages of disc, tape and film

Roadblocks to future utilization

— Future expectations

• Future AV markets

— Where the strongest growth will be

— VTR versus photo-optical

— The role of color
— Available light, color, sound systems
— New AV photographic markets such as CTV

• An analysis of opportunities

12:15 P.M. — Luncheon

1:15 P.M. — SESSION 6

The Microfilm Business and Its Future
• Market Sements (Size & Growth Rates)

— Scientific & Engineering

— Security & In Transit

— Business Records

— Micropublishing

• System elements (Function & Relation To Market
Segments)

— Hardware

Cameras

Processors & duplicators

Readers & reader printers

IS & R Devices

— Supplies

Roll Film

Microfiche

Jackets

Silver, Diazo & Vesicular

— Services

Equipment servicing

COM service bureaus

Film processing labs

• Integrated systems — Where the action's at

• Microfilm market and technology changes

• The effect of competing technologies

— Computer based

— Conventional paper work systems

• Future expectations

— The lap reader

— Is COM catching its second wind?

Microprojection printing

Microfilm information & retrieval systems

— Why, when & where SOM? (small office microfilm)



— Updatable microfilm systems
— X-Ray minification

The International Marketplace for Photographic Supplies
and Equipment — A Panel Discussion

4:15 P.M. — Transportation departs for Logan Airport:

estimated arrival time 5:30 P.M.

CONFERENCE LEADERS
Elliott D. Novak, Senior Staff Associate, Arthur D.

Little, Inc., Cambridge, Massachusetts

In his current position at ADL, Mr. Novak is primarily

concerned with long-range planning, corporate diversifica-

tion, marketing research, and new product development. His

work in the photographic and reprographic fields has

encompassed marketing and general diversification opportun-

ities in the U.S., European, and Japanese markets. For

example, he has investigated acquisition opportunities in the

photographic industry for present and potential material

suppliers, conducted a broad analysis of the photographic
industry as a diversification opportunity for a major consum-
er products company, and examined the potential of a
mail-order photofinishing venture.

Prior to joining ADL, Mr. Novak was associated with
American Cyanamid Company, The Fitchburg Paper Com-
pany, and the International Division of United Shoe Machin-
ery Corporation, Mr. Novak received a Bachelor of Chemical
Engineering from Yale University and an M.B.A. from
Harvard Business School. He co-authored a broad study on
the U.S. Photographic Industry recently.

Dr. Ronald Francis, Staff Chairman, Photographic
Science and Instrumentation, School of Photogra-
phic Arts and Sciences, Rochester Institute of
Technology, Rochester, New York

Professor Francis has been at RIT since September, 1969.
In addition to providing instruction in photographic science
and chemistry, his research interests include studies in silver
halide and non-silver halide emulsion chemistry, mechanisms
of photographic development and photochromic fatigue re-
actions. He teaches two courses in non-silver photographic
systems. From 1966 to 1969, Dr. Francis was Manager of
the Photographic Engineering Section at EG&G. Under his
direction, research was conducted in silver halide emulsion
chemistry, mechanisms of photographic image development,
radiometric characterization of film, photochromic systems
and oxide-sulfide photoconductors. Previous to EG&G, Inc.,
Dr. Franics was employed at ITEK Corporation from 1964 to
1966, where he was Manager of the Inorganic Chemistry De-
partment. His programs were concerned with the relation of
electrical and optical properties to the surface chemistry of
single crystals, ultrafine particulate photoconductors, and



mechanisms in proprietary non-silver photographic systems.

Previous to ltek, Dr. Francis was a Senior Scientist at Arthur

D. Little, Inc., where he was involved in materials engineering

and physical chemistry. He has many publications to his

credit, one patent granted, and twelve pending which relate

to photoconductor compositions and processes. Dr. Franics

is active in the SPSE and SMPTE. He received his Ph.D. in

Inorganic Chemistry from MIT in 1960, and an AB in Physics

from Colby College.

Donald B. Grim, Manager, Product Planning, Radio-

graphy M3rkets Division, Eastman Kodak Com-

pany, Rochester, New York

Mr. Grim began his career with the Eastman Kodak Company

in 1949 in the Industrial Engineering Division at Kodak Park

and later became a Technical Associate in the Film Services

Division, Kodak Park, working with a wide variety of Kodak

products. In January, 1965, he was appointed Manager of

Product Planning for radiography products in the Marketing

organization, Kodak office. A native of Reading, Pennsyl-

vania, Mr. Grim graudated from the University of Illinois in

1949 with a B.S. degree in Industrial Management. He also

attended the University of Rochester for work in economics

in 1950 — 1951. Mr. Grim has been a member of the

Rochester Section of the Society of Photographic Scientists

and Engineers, the Photographic Society of America, and the

National Chapter of SPSE. He has also been a past Secretary

of Sectional Committee PH-1 of the American National

Standards Institute.

Thomas W. Hope, Audiovisual Consultant, Publisher

of Hope Reports, Rochester, New York.

Mr. Hope is widely known from his 16 years on the staff of

Eastman Kodak, where he first served as an advisor on non-

theatrical films, and authored numerous magazine articles on

related subjects, besides contributing or writing data books.

He was also co-editor of the highly-regarded benchmark book

published by the Association of National Advertisers, Dollars

and Sense of Business Films as well as author of A.N.A.'s

booklet, Criteria for Business-Sponsored Educational Films.

As a market analyst for Kodak's six-year old Motion Picture

and Education Markets Division, Mr. Hope conducted nu-

merous product and market surveys specializing in business

and education. Previously, Mr. Hope had been with General

Mills, Minneapolis, for eight years, in charge of that com-

pany's film and AV unit. In this capacity, he produced 64

films and other visual programs. Three years of Army photo-

graphic work during World War II round out his background.

Mr. Hope began his AV statistical work in 1956. His reports

were published under his byline for 11 years in the Journal

of the Society of Motion Pictures and Television Engineers.

The present Hope Reports is an outgrowth of that effort.



Paul Maraist, Group Manager, Planning and Product

Management, Business Equipment Group, Bell and

Howell, Chicago, Illinois

Mr. Maraist graduated from Harvard College in 1952. From

1952 to 1963 he was employed by General Electric Company

in a number of assignments in Manufacturing, Engineering

and Product Development in a variety of product areas. From

1963-1967 he was employed by the Franklin Institute as a

Senior Staff Engineer performing contract research in market

research, evaluation of markets for new products and ser-

vices, and performing economic analysis of Federal Programs.

From 1967 to the present he has been employed by the Busi-

ness Equipment Group of Bell & Howell in the areas of Tech-

nological Forecasting, New Product Development and Market

Research. Recently, he was promoted to Group Manager with

responsibilities for planning, market research and product

management for the Business Equipment Group. He is a

member of the Operations Research Society of America.

Frank J. Romano, Graphic Arts Marketing Associates,
Salem, New Hampshire

Frank J. Romano is author of the authoritative "Handbook

of Composition Input", "How to Build a Profitable News-

paper" and "Photocomposition and You", and is an indepen-

dent consultant in the development, marketing and applica-

tion of photocomposition systems. He serves as Technical

consultant to the National Composition Association and as

Photocomposition Editor for Inland Printer magazine. In the

last ten years he has held marketing positions with Mergen-

thaler and Compugraphic as well as handling special market-

ing and development projects for other graphic arts manufac-

turers. He is a frequent lecturer and contributor to the trade

press and holds an MBA in Marketing from the City

University of New York.

May 4 - 6

May 11 -13

May 18 - 20

May 18 - 20

June 1 - 3

June 8 - 10

June 22 - 24

CONFERENCE CALENDAR

What Now, Interconnect Systems

Paper Products for Tomorrow's Business Machines

The Future for IS&R Systems

The Future for Laser Beam Recording+

The Future of the Photographic Business

World Wide Telecommunications

Future for Optical Memories, Recording and
Processing

June 29-July 1 Future for Printing Technology+

+to be held at Highlands Inn, Carmel, California; others are at Castle

Hill, Ipswich, Massachusetts



THE INSTITUTE FOR

GRAPHIC COMMUNICATION

announces
for the first time

AUDIOVISUAL TRENDS
FOR THE FUTURE

WHAT LIES AHEAD IN TECHNOLOGY,
APPLICATIONS AND MARKETS

FOR
USERS, MANUFACTURERS, ENGINEERS,
PRODUCERS AND MEDIA SPECIALISTS

an intensive conference

of limited registration

to be presented at

THE LEARNING CENTER

MARLBORO, MASSACHUSETTS

NOVEMBER 9, 10, 11, 1975



AUDIOVISUAL TRENDS
FOR THE FUTURE
Purpose: To provide an objective examination of the state-
of-the-art of and future for audiovisual technology, including
its applications and markets. Conventional and novel hard-
ware and systems as well as novel techniques and applications
will be discussed in depth. Current market profiles and
forecasts for future markets will be presented and analyzed in
light of industry claims, operational constraints and user
patterns. The role for film and tape producers will be ex-
plored.
A revised and updated version of the successful IGC confer-
ences on "New Developments in Audiovisual Systems," one
should acquire at this conference a solid perspective of what
modern audiovisual is all about, what the trends are, the
expected impact of new developments, and a forecast of
likely future events. This conference will be led by a group
of recognized experts who collectively represent all of the
important viewpoints of the industry, including that of the
manufacturer, producer, TV executive, AV consultant,
sophisticated industrial user, closed circuit network manager,
AV facilities designer and manager of promotion services.
Participants will have an opportunity to discuss and review
the competitive forces shaping the future of the audiovisual
industry. Many observers and forecasters are predicting
substantial growth for audiovisual systems in education,
industrial and professional training and home entertain-
ment. Some believe that audiovisual systems will revolution-
ize education, change leisure and entertqinment patterns and
replace conventional communications media in business
and in the home. We will also discuss new developments
such as video disc, projection and cable TV and computer
terminals. These will have a profound affect on the habits
and thinking of our society.
Who should attend: All with a stake in the future of
audiovisual equipment, supplies, systems, materials and soft-
ware should find this conference of much value. Future
decision-making in product planning, marketing, research and
engineering could be influenced by what is learned at this
conference. Those who must make critical decisions about
purchasing audiovisual systems will also gain valuable insight
from this conference, as will those who design and use such
systems, including commercial and in-house film and tape
producers.
The thrust of the meeting is to explore directions, trends, and
opportunities so that individuals concerned with engineering,
product planning, systems design, and production will
find this an ideal setting to discover what others in this field
are thinking, planning, and doing.

Conference Leaders:
• Dr. Arthur Cox, Chairman — Bell and Howell
• Thomas Hope — Hope Reports
• Neal Keehn — Byron Motion Pictures, Inc.
• John J. Leay — Magnaverde Productions
• Edward W. Palmer — New England Telephone

Company

WI



• Lee F. Roselle — Merrill Lynch

• Hubert Wilke — Hubert Wilke Associates, Inc.

• Ken Winslow — Public Broadcast Service

Attendance: Restricted with registrations accepted on a

first-come, first-served basis. This will allow an active

dialogue to be established as an integral part of each session

and ensure maximum information transfer between confer-

ence leaders and attendees.

Fee: $425.00 per registrant ($385.00 without room).

In addition to conference participation this fee includes

accommodations, meals, beverages, conference materials and

all necessary extras.

Location/Arrival: The Learning Center is located on a 25 acre
wooded site near the junction of routes 20 & 495 in Marl-
boro, Massachusetts. It is the first all-management training
center in the Bell System and was opened in 1974. It boasts
of the most modern accommodations, including training, AV
resources, dining, TV workrooms, sleeping and recreation.

Participants arriving by air, between the hours of 2:30 and
5:30 P.M., will have transportation to and from the Learning

Center provided. Participants should report to the Delta

Air Lines Group Room, which is the first door on the right

after Gate 12, at the Delta terminal.

For those coming by automobile, the Center is easily reached
by taking Interstate 495 to Route 20 West to Felton St.
(first right) to Elm St. (third left) to Locke Drive (first right)
to the Learning Center. From South or West or East, route
495 may be accessed from the Mass Pike (route 90). From the
North, routes 93 and 95 lead to 495.

For Further Information:

Contact —

INSTITUTE FOR GRAPHIC COMMUNICATION
375 Commonwealth Ave., Boston, Mass 02115

Tel. (617) 267-9425

During the Conference —

The Learning Center, Marlboro, Ma., Tel. (617) 480-1000
Professional Certificates will be awarded to all participants

PROGRAM
Sunday, November 9, 1975

4:00-5:00 P.M. — Arrival and registration at Conference Site
(See Arrival Information), time to unpack and familiarize

yourself with the site and its surroundings.

5:45 P.M. — Cocktails

6:30 P.M. — Dinner

8:00 P.M. — Introductory session, including a brief orienta-

tion on IGC; general introduction of conference partici-

pants and subject matter; outline of conference objectives.

9:00 PM — SESSION 1
Overview of the Audiovisual Industry

• •What it is and what is isn't

— Communication of ideas

— Education

— Entertainment

Am.



— Sound and/or pictures
• Who profits from AV systems
• Cost factors for AV systems
• Barriers to use of AV
• Types of presentations
• Means of producing pictures

• Future outlook

Monday, November 10, 1975

7:30 - 8:30 A.M. — Breakfast served.

8:30 A.M. — SESSION 2

Audiovisual Products and Their Markets

• The $2 billion industry

• Products used for AV Communication
• Seven domestic markets, plus Canada and foreign —

including education, industrial, governmental, medicine
and public health, religion, theatrical and television

• Market analysis and forecast by products
• Delivery systems — Their influence on markets
• Hardware and software considerations — economic,

operational, maintenance and distributive
• Education vs entertainment applications
• VTR — Threat to classical photography?
• Cartridge TV — When? Where? Why?

— Update on video players

— Advantages/disadvantages of disc, tape and film
— Roadblocks to future utilization
— Future expectations

• Future AV markets

— Where the strongest growth will be
— VTR versus photo-optical

— The role of color
— Available light, color, sound systems
— New AV photographic markets such as CTV

• An analysis of opportunities

Design and Engineering of Tomorrow's AV Facilities
• AV design - the new discipline of "communitronics”
• Corporate communication needs
• Changes in AV technology
- Planning for centralized AV
— Necessary interface with architect-space planners
- Planning AV production area
- Planning for AV distribution
— Role of automation

• Providing for electronic signal distribution
— Centralized distribution & retrieval
— Interfacility distribution

— Domestic & international
• The training room of today

— Will it handle tomorrow's AV software?
— Front or rear screen projection
— Systems integration

• The AV facility of the future
— Will it be comprehensive?
— Will it be flexible?
— Industrial colleges of the future



12:30 P.M. — Luncheon
1:30 P.M. — SESSION 3

Optical and Engineering Considerations in Photo-Optical AV
Equipment
• Engineering point of view

— Example of applied psycho-physics
• Product types to be considered

— Movie projectors
— Slide, overhead and opaque projectors
— Front and rear projection systems
— TV and TV projection systems
— Embossed material systems

• Personal viewing vs group viewing systems
• Picture sharpness, resolution, contrast, acutance and

brightness
• The question of ft.-lamberts vs ft.-candles
• Why a polar diagram
• Fresnel screens
• Comparison of lumen outputs
• Screen scintillation

• What resolution is needed
• The modern approach: modulation transfer functions
• Combination of lenses and films
• Mag tape vs film chain vs video disc
• Role of holography in AV systems
• Limitations of TV systems
• Interactive systems: random access vs repeated frames

Video Trends For the Future
• Open reel vs encapsulated systems
• Products used and who's using them
• Meaning of electronic news gathering
• Camera developments

— Present status
— Tomorrow's technology

• Standardization - what's happening
• Video programming

— Sources
— Users

• High speed video duplicating
• Applications update — ASPIRE
• Movement towards video systems
• Resurgence of cable television
• Future developments in VTR

5:45 P.M. — Cocktails and tour (optional) of facilities
6:30 P.M. — Dinner

8:00 P.M. — SESSION 4

Projection T.V. - T•chnology, Applications and Trends
• Technology of commercial projection T.V.

— Schmidt CRT systems
— Control layer systems
— Gretag Eidophor
— G. E. light valve

• Future large screen T.V. systems
— Light valves
— Lasers

— Solid state
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• Applications of large screen T.V. systems
— Sports/Pay T.V.
— Video magnification
— Business

— Education & training
— Simulation

— Multi media
— Networking

Tuesday, November 11, 1975
Wake-up and Breakfast

8:30 A.M. — SESSION 5

Merrill Lynch is Bullish on Video: Case Study of a Video
Distribution System
• How to convince one's management
• How to convince yourself
• Trials and tribulations
• How to obtain help
• How to succeed
• How to keep it alive
• How to do testing
• How to prove the network is needed
• How to avoid mistakes

The Film/Tape Service Laboratory -
What It Will Take in the Future
• Current services

— Post-production needs
— Reproduction needs
— Source of information
— Guidance on new methods & materials

• Business perturbations
— Need for specialization
— Competition
— New techniques
— Mergers
— Shake outs

• The effect of changing technology
• Additional customer services

— Identification of problem
— Solutions for the customer
— Servicing new systems & materials

• Opportunities in today's electronic jungle
• Graphic communications service laboratories of the

future

12:00 P.M. — Luncheon
1:00 P.M. — SESSION 6

Video Disc Systems: The Next Revolution?
• The options of television

— Public
— Private

• The private's key: practical methods of storing
programs

— Film and camera chain
— Magnetic tape
— Video discs

• Characteristics of video disc systems
— Playtime (continued)



— Cost factors

— Ease of use

— Density of storage: B & W and color

— Random access
• Roadblocks to future utilization

— Standards problem

— Educational/training obstacles

— Maintenance concerns

— Software needs

— Economic considerations

• Home entertainment: Needs/Demands/Wants
• Future expectations

From the User's Viewpoint

• WHO is the business and industry AV user

— The "Forgotten person" for 30 years

• WHERE will the AV equipment be used

— Many changes in the learning areas

• WHAT kind of training uses AV

— School usage not the same

• Do the manufacturers of AV equipment:

— Know WHERE training is done?

— Care HOW their equipment is used?

— LISTEN to the user, or their marketing department?

• WHERE is the testing lab for new AV equipment

— The manufacturers' engineering department?

— The industrial AV users' classroom?
• Need for better AV usage information

— In the media courses in college
— Photographs in AV manufacturers' advertising

— Media publications
• Is the AV manufacturer ready for the future?

— The needs of the visual generation
— The needs of the industrial training centers
— Next ten years, "proof of the pudding"!

Summary and Rap Session

3:45 P.M. — Transportation departs for Logan Airport;
estimate one will arrive in time for 5:20 or later flights.

CONFERENCE LEADERS
Dr. Arthur Cox, Vice President, Optics, Bell and

Howell, Chicago, Illinois.

Dr. Cox is an internationally recognized authority in the area
of applied optics. As Vice President of Optics at Bell and
Howell, he currently has responsibility for both optical en-
gineering and manufacturing. From 1969 through 1971, he
headed up Arthur Cox Associates, which provided design and
engineering services in the fields of optical and electro-optical
systems as well as in the preparation of special purpose com-
puter programs for engineering and scientific applicatioos.
Until May of 1969, Dr. Cox was Vice-President and General
Manager of the Optical Division of KMS Industries, Inc., of
Ann Arbor, Michigan. Previous to that, from March 1952 to
July 1966, he was with the Bell and Howell Company of
Chicago and served as Vice-President, Optics, and General



Manager of the Optical Division. Dr. Cox's work at KMS
Industries was primarily concerned with the application of
lasers, holography and coherent optics to a variety of prob-
lems. His work at Bell & Howell extended from research on
optical theory, through optical design, mechanical design,
production engineering, tool design, methods engineering,
production control, high and low volume manufacturing
and quality control. Dr. Cox is a Fellow of Institute of Phy-
sics in London and a Fellow of the Optical Society of Ameri-
ca. He holds more than twenty patents and his books have
become standard texts, including "Photographic Optics"
(thirteen editions plus Spanish and Dutch translations), "A
System of Optical Design," and "Engineering Optics."

Thomas W. Hope, Audiovisual Consultant, Publisher
of Hope Reports, Rochester, New York.

Mr. Hope is widely known from his 16 years on the staff of
Eastman Kodak, where he first served as an advisor on
nontheatrical films, and authored numerous magazine arti-

cles on related subjects, besides contributing or writing data
books. He was also co-editor of the highly-regarded bench-
mark book published by the Association of National Adver-
tisers, Dollars and Sense of Business Films as well as author
of A.N.A.'s booklet, Criteria for Business-Sponsored Educa-
tional Films. As a market analyst for Kodak's six-year old
Motion Picture and Education Markets Division, Mr. Hope
conducted numerous product and market surveys specializing
in business and education. Previously, Mr. Hope had been
with General Mills, Minneapolis, for eight years, in charge of
that company's film and AV unit. In this capacity, he
produced 64 films and other visual programs. Three years of
Army photographic work during World War II round out his
background. Mr. Hope began his AV statistical work in 1956.
His reports were published under his byline for 11 years in

the Journal of the Society of Motion Pictures and Television
Engineers. The present Hope Reports is an outgrowth of that
effort.

Neal Keehn, Vice President — Sales & Services, Byron
Motion Pictures, Inc., Washington D.C.

After an intial stint in radio at CBS stations and then NBC
Blue Network, Mr. Keehn joined the Calvin Company in Kan-
sas City where he became involved in several areas of film
production from writer-producer to operations manager to
V.P. Sales. He then joined General Film Laboratories in
Hollywood as Vice President of their sales. He retained that
position when General was merged into Deluxe General,
the 20th Century Fox laboratory. After his retirement from
Deluxe General, he joined Byron Motion Pictures, a film and
TV tape service laboratory. While at Calvin, Mr. Keehn pro-
duced and directed the Calvin Workshop. He established cus-
tomer information publications for the various labs, including
Calvin's Aperture, General's rewind, and now the Byron
personal report. Mr. Keehn was a founding member of the
Association of Cinema Laboratories, and is a member of the
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