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ABSTRACT 

The report presents the findings of a study of the feasibility of 
using audio teleconferenclng in administrative and technical functions 
of the Virginia Department of Highways and Transportation. The study 
was, for the most part, an evaluation of 26 audio teleconferences 
conducted over a one-year period. These teleconferences employed newly 
purchased teleconferencing equipment located in II Department offices 
throughout the state and involved 329 people. The largest teleconfer- 
ence had 55 participants and the smallest had 3. The most common uses 
of the teleconferences were for meetings between district and resident 
engineers and for the dissemination of information to the district 
offices. 

The gross cost savings in travel and nonproductive salary realized 
from substituting the 26 teleconferences for meetings was estimated 
using a computer program and found to be $18,000. Further, it was 
estimated that if more of the numerous meetings between field and 
Central Office personnel were held by teleconference, savings in excess 
of $i00,000 per year from the reduction in travel would not be uncommon. 

Department staff overwhelmingly accepted teleconferenclng as a 
communications tool. A questionnaire sent to the teleconference 
participants revealed that two-thlrds of them believed their teleconfer- 
ences had been as successful as face-to-face meetings, and 90% said 
teleconferencing would enhance communication within the Department, 
especially that between the Central Office and the field. It appears 
that meetings involving information exchange, policy formation, an- 

nouncements, and statewide and distrlctwide briefings can and should be 
conducted by teleconference. Meetings at which considerable debate 
or argumentation is likely to take place are probably best held fac'e to 
face. 

Finally, it was concludeed teleconferences are generally signifi- 
cantly shorter than face-to-face meetings, result in participation from 
persons who might not normally attend due to travel and time con- 
straints, and facilitate quick decision making since the needed informa- 
tion exchange is immediate. On the negative side, open discussion and 
brainstorming are sometimes suppressed due to lack of visual contact, 
and deliberations tend to be more formal and less personal. Also, since 
some people may view travel as a fringe benefit, they may view a reduc- 
tion in travel opportunities to be a disadvantage. 
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SUMMARY AND CONCLUSIONS 

The study evaluated 26 audio teleconferences conducted by the 
Virginia Department of Highways and Transportation over a one-year 
period. The teleconferences employed equipment installed in the 
Department's nine district offices, the Central Office and the Research 
Council and involved 329 people. The largest of the teleconferences had 
55 participants and the smallest had 3; they varied in length from 2 
hours to I0 minutes; and the largest was an l l-loqatlon arrangement 
while almost a third involved only 2 locations. Most commonly, they 
involved the Department's district offlces, although several involved 
out-of-state participants. The most frequent uses of the system were 
for meetings between district and resident engineers and the dissemina- 
tion of information from the Central Office to the districts. 

A computer program designed by the Department of Information 
Technology was used to estimate the cost savings realized by substi- 
tutlng teleconferences for face-to-face meetings. This program takes 
into account the vehicular costs and salaries for nonproductive time 
that would have been incurred if the participants had had to travel 
to attend traditional face-to-face meetings. For this study, it was 
found that the average cost for each participant to have attended a 
face-to-face meeting would have been about $58. It then computes the 
cost of the teleconference as the SCATS rate times the length of the 
conference in minutes times the number of locations involved, which for 
these meetings was found to average just over $6 for each participant. 
The projected travel costs minus the teleconference costs equal the 
savings. Using this program, the estimated gross savings for the 26 
teleconferences was found to be over $18,000. It is conceivable that if 
numerous traditional meetings, especially those between district and 
Central Office personnel, became teleconferences, savings in excess of 
$I00,000 a year as compared to present expenditures for travel would not 
be uncommon.z:. 

Questionnaires mailed to participants in the teleconferences 
revealed an overwhelmingly positive feeling about the use of teleconfer- 
enclng. About two-thlrds of the participants indicated that the tele- 
conferences were as successful as face-to-face meetings. The partici- 
pants were very positive about having the system available and its 
potential for enhancing the communication capabilities of the Depart- 
ment. As with any new technology there were glitches which caused some 
difficulties mostly in the form of faulty telephone llne hookups 
and unfamiliarity with the equipment. The responses revealed, however, 
that for the most part the staff is eager to use the teleconferencing 
system, would llke to see it used more, and believes it to be a definite 
enhancement to Central Offlce-to-fleld communications. 
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Although the study revealed that m•ny types of meetings can be 
conducted by teleconference, it also determined that some types cannot. 
Based on comments of the participants in the teleconferences, the 
researcher's observations of different types of conferences, as well as 

discussions with participants, it appears that most meetings involving 
information exchange, policy formation, announcements, and statewlde and 
dSstrlctwide briefings can and should be conducted by teleconference. 
Meetings at which considerable debate or argumentation is likely to take 
place are probably best held face-to-face. Also, although the partici- 
pants believed that some types of training m•ght possibly be conducted 
by audio teleconference, the need for personal interaction between 
participants and between participants and instructor precludes the 
possibility of using this technology for most types of tr•Inlng. It 
was also generally agreed that meetings involving personnel who are not 
acquainted or those where "new" information, ideas, or concepts are to 
be discussed •re not easily conducted by teleconference. 

The advantages of teleconferences appear to outweigh the disadvsn- 
tages. They generally are s•gnificantly shorter than traditional 
meetings, result •n a more accurste exchange of information because 
everyone receives the s•me message at the same time, allow for partlcip•- 
tlon from those who might not normally attend a meeting because of 
travel and time constraints, and facilitate quick decision m•king 
since the needed information is Immediately available On the negative 
side, open discussion and brainstorming are sometimes suppressed due to 
the lack of visual contact, and the deliberations tend to be more 
formal, less personal, and to require more intense concentr•tlon than do 
traditional meetings. Moreover, since some people m•y view travel as a 
fringe benefit, they may view a reduction in opportunities to travel ss 
being a disadvantage. If precautions are taken to •vold these negative 
ramifications, however, the use of audio teleconferenclng to conduct 
Department business is justlf•able from several standpoints. It uses a 

readily •vailable •nd familiar technology-- the telephone, it can be 
•one on short notice with l•ttle preparation or planning, and it is 
fairly inexpensive. Teleconferenc±ng can increase the productivity of 
white-coll•r workers, substantially reduce travel expenditures, and 
enhance the internal communications of the Department. 
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RECOMMENDATIONS 

The findings and conclusions from the study have led the 
Teleconferenclng Task Group to make the following recommendations: 

I. A teleconferencing coordinator for the Department should be 
appointed. This coordinator should be assigned to the Central 
Office and be familiar with the teleconferencing capabilities of 
both the Department and the Department of Information Technology 
(DIT). The coordinator's duties should include, but not be limited 
to, continued promotion of the teleconference medium within the 
Department through bulletin board postlngs, written reminders to 
staff, articles in the Department's Bulletin, and occasional 
updates on how the system is being us'•'d 

as well as on the frequency 
of its use., liaison with the DIT, scheduling teleconferences 
originating in the Central Office, monitoring new developments in 
the telecommunications field which have potential application in. 
the Department, and generally overseeing and tracking the telecon- 
ferenclng efforts of the Department, including the activities of 
the district teleconferenclng coordlnatQrs. 

2. The presently assigned teleconferenclng coordinators in the 
district offices should be retained. Their duties should be to 
promote and schedule teleconferences among the district, Central 
Office, and residency staffs. It is advisable that this duty 
continue to be assigned to the district training officer. 

3. A brief orientation and training session on the use of teleconfer- 
enclng systems should be conducted in each of the nine district 
offices. This training session should be the responsibility of the 
district teleconferenclng coordinator, and all district staff who 
regularly travel to meetings should be required to attend this 
session. 

4. Teleconferenclng should become less an option and more a policy 
with respect to meetings between Central Office and district office 
staffs. It is, therefore, recommended that management establish a 
policy whereby, to the extent possible, meetings involving dissemi- 
nation of information to the districts, directives, instructions 
and the llke be conducted by teleconference. The same policy 
should apply to communications between the districts and the 
residencies. This recommendation does not imply that all such 
meetings should be conducted by teleconference only that it 
become a basic business tool rather than an ignored option. It is 
essential that Central Office staff assume the lead in scheduling 
teleconferences. 
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5. For all teleconferences, the following suggestions generally should 
be heeded 

a) All scheduled teleconferences should have an established 
starting and ending time. Meeting performance can be improved 
by placing a limit on the length of the teleconference 
something most traditional meetings do not have. 

b) Whenever possible, conferees should use the Darome or Westell 
equipment rather than their telephones. 

c) A teleconferenclng coordinator should be present at all 
teleconferences involving several particlpants, locat•ons, or 

both. 

d) A teleconference should be conducted no longer than 60 minutes 
without a break. While the meeting must be closed on time, it 

can be ended early. 

6. The teleconferencing activities in the six Salem District 
residencies having the Westell conference telephones should be 
evaluated. This evaluation should be made by the author with the 
assistance of Ron Hall, Salem District teleconferencing coordina- 
tor, and the resident engineers in the Salem District. Following 
that evaluation, the teleconferencing needs of the other 
residencies should be ascertained. 

7. The Department should investigate the feasibility .of using video- 
conferenclng in its administrative and technical functions. Such 

an assessment need not be as intensive as the one described in 
this report. A technology transfer effort rather than a formal 
research project is probably appropriate for this investigation. 
That investigation should be initiated as technological advance- 
ments are made in the video teleconferenclng field. This recommen- 

dation is especially important given the fact that the advancements 
include the transfer of video signal over telephone lines. 

8. Given the often large numbers of participants at the Central Office 
teleconferencing slte, two additional Darome Model 491S microphones 
should be purchased and added to the system there. 



APPLICATION OF TELECONFERENCING WITHIN THE VIRGINIA 
DEPARTMENT OF HIGHWAYS & TRANSPORTATION 

by 

Michael A. Perfater 
Research Scientist 

BACKGROUND 

Teleconferencing, in the strictest sense of the word, is 
communication between three or more people at such a distance from each 
other that an electronic medium must be used. In the more practical 
sense, however, it Is two-way communication between two or more groups, 
or three or more individuals, at two or more locations using a tele- 
communica t ions medium. 

In general, the increased interest in teleconferenclng can be 
directly traced to the energy crunch and inflation. As the cost of 
travel rose, so did the interest in finding alternatives. It has been 
estimated that in 1982, a total of $290 billion was spent by industry on 
meetings and that 50% of that was spent on travel.(1) Case studies 
abound that show huge reductions in both expenditures and nonproductive 
time realized by many of the world's largest corporations as a result of 
substituting electronic meetings for those requiring travel. These take 
on added meaning given the fact that it has been estimated that the 
aversge manager or professional spends 38% of his time attending meet- 
ings. (2) 

Although teleconferenclng has been promoted for more than a decade 
in the corporate world, government agencies have been relatively slow in 
adopting it. Recently, the Commonwealth of Virginia became a leader in 
the use of teleconferenclng in the public sector. In 1980, the Virginia 
Department of Telecommunications (now the Department of Information 
Technology and hereafter referred to as the DIT) was reorganized to 
facilitate the statewlde use of teleconferenclng. One of its primary 
functions is the coordination and promotion of teleconferenclng among 
and within state agencies, and it reports that since late 1982, more 
than 900 audio teleconferences have been held by 63 state agencies 
involving more than 3,500 participants. A computer model developed by 
the DIT indicates that these teleconferences resulted in substantial 
dollar savings for the Commonwealth by eliminating some of the need for 
travel by state agency personnel. 

In 1983 the Report of the House Subcommittee studying the Virginia 
Freedom of Information Act and Telecommunications stated that: "The 



subcommittee, recognizing the need for state agencies to use 

teleconferenclng as an efficient and economical tool, supports the use 

of teleconferenclng by state agencies for administrative purposes." In 
the Governor's Guidance for 1984-1986, Governor Charles Robb expounded 
his goals and objectives relative to teleconferencing as follows: "We 
will utilize technology to promote the use of teleconferencing to reduce 
state agencies' travel expenditures and unproductive travel time."(3_) 

In view of the commitment of the Commonwealth's administration to 
teleconferencing, as well as the obvious potential for reducing expendi- 
tures, a study was undertaken to determine the feasibility of using 
teleconferencing in the Department's administrative and technical 
functions. This report presents the results of that study. 

PURPOSE AND SCOPE 

The objective of the study was to determine how teleconferencing 
might be used to advantage in the activities of the Virginia Department 
of Highways and Transportation. This effort was coordinated by an 

interagency task group appointed by Howard Newlon, Research Council 
director. A. W. Coates, Jr., management review officer, served as the 
chairman of the group and the author served as executive secretary. 

Although an evaluation of video teleconferencing was not within the 

scope of the study it should be mentioned that one-way video, two-way 
audio teleconferences are being used in Virginia by a few s•ate 
agencies, and a study of how that technology might prove useful to the 
Department appears desirable. 

THE VIRGINIA TELECONFERENCING SYSTEM 

The teleconferencing medium has four basic forms: audio, visual, 
graphics, and text. This report addresses one form of teleconferencing 
used in Virginia audio teleconferencing. This is the oldest, sim- 
plest, and least expensive form of teleconferencing. It uses the State 
Controlled Administrative Telephone System (SCATS), which is a 

state-leased telecommunications network providing long- distance 
telephone service both within the Commonwealth and throughout the 
continental United States. The availability of the SCATS system and the 
teleconferencing bridge, which is a state-owned device that allows as 

many as 24 locations to be linked by telephone (at no charge to SCATS 
users), makes audio the least expensive teleconferencing option. Only 
telephone line charges are billed. 



The state teleconferenclng system offers two options for connecting 
conferees via the SCATS telephone. The state has long had the capa- 
bility for the "conference" call wherein an operator calls all partici- 
pants and electronically ties them together. However, it is estimated 
that it takes an operator at least 1.5 minutes to get each participant 
"on llne" for a traditional conference call. That means for a meeting 
of, say, ten people, as much as 15 minutes could be spent waiting for 
the meeting to begin. Moreover, as participants are added, sound 
quality deteriorates. To avoid these problems the Commonwealth uses the 
electronic "bridge" that allows people to be automatically connected by 
telephone lines. The bridge compensates and adjusts transmission levels 
so that all partielpants hear high quality audio. To use this service, 
participants call a SCATS number in Richmond that is given them when the 
teleconference is scheduled. Most of the Department's teleconferences 
were handled in this manner; they are referred to as "meet me" 
teleconferences. The other type, called the "dial up" or "dial out" 
teleconference, is used in instances where conferees outside of the 
SCATS network are included. These conferees are simply dialed by the 
bridge operator from a SCATS number. This feature was especially useful 
in involving out-of-state participants in teleconferences. 

Here, an explanation of how a typical teleconference is scheduled 
and the mechanics for participation might be helpful. To begin, say a 
division administrator in the Central Office wants to talk to people in 
each of the nine districts about a new policy. He informs the Central 
Office teleconferenclng coordinator of the day and time that he would 
llke to hold the meeting and how long he expects it to last. The 
coordinator then reserves I0 ports (9 districts and Central Office) on 
the teleconferenclng bridge by contacting the DIT. At that time, he is 
given a SCATS number that he sends to each person who is to participate 
in the teleconference. At the scheduled meeting time, each participant 
dials that number and is automatically connected to the conference. 
This can be done using a regular telephone or the Darome Convener. 

It is usually wise for the person who has called the meeting to 
prepare an agenda and send it to each participant prior to the meeting. 
At the beginning of the meeting, he introduces himself and calls roll to 
make certain each location is represented. The meeting then proceeds to 
its conclusion, the meeting leader thanks everyone for taking part, and 
each participant hangs up his telephone. Because teleconferences tend 
to eliminate superfluous conversation and social interaction they 
generally last about a third as long as face-to-face meetings dealing 
with comparable subject matter. 

The two-way audio teleconferences were also used in concert with 
visuals during this study. Materials such as slides and handouts were 
sent to the participants at each location in advance so that the visuals 
could be cued and watched while listening to the audio portion. 



METHODOLOGY 

In December 1982 the author and Howard Newlon, Jr. participated In 
an audio teleconference entitled "Automated Office and Electronic 
Meetings. for Today's Managers." This teleconference, originating from 
Madison, W•sconsin, involved 630 participants at 27 locations nation- 
wide. Upon learning of the tremendous potential that the teleconfer- 
enclng option had for enhancing communication within the Department and 
for reducing travel expenditures, Mr. Newlon appointed the aforemen- 
tioned task group. This group met by teleconference •n early 1983 and 
planned the activities described below. 

I. Purchase and installation of teleconferenclng equiPment 
orientation" and tr•:[.ning of field and Central Office management •nd 
staff 

Eleven sets of teleeonferenclng equipment were purchased at a cost 
of $700 a set and installed at the nine district offices, the 
Central Office, and the Research Council. Each set, manufactured 
by Darome Inc., consisted of the following items: 

1 Model 610 teleconferencing Convener 

1 Model 431 microphone with push-to-talk bar 

1 Model 491S microphone with push-to-talk bar and 
lock on switch 

1 Model 680 carrying case for the above 

The push-to-talk bar on the model 431 microphones permits the 
speaker to transmit only when the bar is pushed. The model 491S 
microphone, on the other hand, is equipped with a switch that 
allows the speaker to lock the microphone in the on position 
without pressing the talk bar, a feature that is used for long 
presentations and •n quiet rooms. (See Appendix A for 
specifications.) 

The set at each location was placed in a conference room and made 
available for use by all staff. A teleconferenclng coordinator was 
chosen for each location and given the responsibility of providing 
training in the use of the equipment, promoting its use, and 
reporting usage to the researcher. The researcher met with the 
coordinators periodically to keep them abreast of the research 
effort as well as pertinent developments in teleconferencing. In 
all districts except Northern Virginia, the district training 
officer was appointed teleconferenclng coordinator (see Appendix 
B). Orientation and training of the coordinators was conducted by 



the researcher. The statewide system was in place and ready for 
use by early October 1983. 

2. Adap.t.at±on .of DI T .computer model to VDH&T teleconferencing 
activities 

A computer model developed by the DIT calculates the amount of 
money state agencies can avoid spending by using teleconferencing 
instead of holding traditional meetings. This model includes 
conservative estimates of the cost of travel, lodging, and meals, 
and the average salary paid for unproductive travel time for 
attending face-to-face meetings. These estimates minus the per 
minute cost of using SCATS for teleconferenced meetings give the 
savings achieved. The model divides the state into several zones 

so that the estimates for travel expenses can be based on travel 
distance. 

This computer model was used to determine the savings realized by 
the Department. Zones were established using the eleven locations 
of the teleconferenclng equipment as data points. For example, if 
a teleconference was originated by the Central Office and involved 
individuals from all districts, the program determined the approxi- 
mate cost for those individuals to travel to Richmond for a face- 
to-face meeting. This amount, minus the SCATS cost, which is the 
per minute SCATS rate times the number of minutes the meeting lasts 
times the number of locations involved, equals the cost savings by 
meeting via teleconference. That amount was computed for every 
teleconference held by the Department. 

3. Scheduling of "experimental" teleconferences 

It was first thought that a series of teleconferences of an 
experimental nature, originating from the Central Office, would be 
scheduled. However, certain district office personnel began 
holding teleconferences immediately after the equipment was in- 
stalled, and the task group decided that experimental teleconfer- 
ences were not necessary. 

4. Evaluation of teleconferences by users 

Department personnel participating in the teleconferences were sent 

a questionnaire asking a series of questions regarding their tele- 
conference experience (Appendix C). 



5. promot.lon of teleconferenc•ng concept 

Throughout the course of the study, promotional efforts were 
carried out. Several articles citing the cost savings and 
enhancement of the Department's communications realized through 
teleconferencing were published in the Department's Bulletin. 
Flyers promoting the use of the equipment (Appendix •) 

were issued 
to each location equipped with teleconferenclng gear. 

Throughout the study both the task group and the teleconferenclng 
coordinators met periodically to learn of the progress of the 
research, receive updates and directions, and comment on the 
teleconferencing activities of the Department. These meetings were 
usually held by teleconference and were invaluable in guiding the 
research. 

STUDY RESULTS 

The study period encompassed about one year-- from November 14, 
1983, to November 13, 1984. During that time the Department held 26 
teleconferences. This section of the report gives a description of 
these teleconferences, the results of an economic analysis, and the 
opinions expressed by the people who participated in them. 

The Teleconferences Monitored 

Table 1 lists the 26 teleconferences held by the Depar;ment during 
the study period. This table lists only the teleconferences scheduled 
through the bridge; likely, there were countless instances where two 
offices desiring to include more than one participant at each site held 
mini teleconferences using the Convener and microphones. This usage was 
encouraged but not monitored as closely as were the bridged teleconfer- 
ences. All scheduling and coordination of the meeting rooms and equip- 
ment was the responsibility of the teleconferenclng coordinators. Since 
some 70 state agencies use the bridge, it had to be reserved 7 to i0 
days in advance. That, too, was the responsibility of the coordinators. 



I 
2 
3 
4 

6 
7 
8 
9 

i0 
ii 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Date 

ii/14/83 
zz/zs/83 
12/i/83 
12/12/83 
12/19/83 
I14184 
2/17/84 
2/29/84 
3/6/84 
3/12/84 
4/18/84 
4/20/84 
4/26/84 
5/30/84 
6/29/84 
7/i0/84 
7/23/84 
811•184 
8/21/84 
8/23/84 
8/27/84 
9/24/84 
9/25/84 
I0/19/84 
Ii/7/84 
Ii/13/84 

Table 1 

Teleconferences Monitored During Study 

Number of 
0rlglna tln,g Of,f ic.9 P•ar ticlpants 

Number of 
Locations 

Meeting LenKth 
(In Minutes) 

Research Council 29 10 50 
Salem District 7 7 30 
Salem District 6 6 i0 
Central 55 II 70 
Salem District 7 6 30 
Bristol District 18 4 40 
Culpeper District 5 2 20 
Salem District 7 7 30 
Bristol District 8 7 47 
Culpeper District 7 2 120 
Culpeper District 8 2 30 
Culpeper District 3 2 25 
Central 29 8 50 
Central II 5 86 
Culpeper District 6 2 15 
Research Council 17 2 34 
Central 28 i0 28 Edinburg Residency 3 3 68 
Research Council 9 8 50 
Culpeper District 6 5 20 
Bristol District 9 7 16 
Bristol District 7 7 30 
Bristol District 7 7 25 
Central 24 2 120 
Central 4 2 75 
Bristol District 9 8 95 



Roughly 329 of the Department's personnel participated •n the 26 
teleconferences 

., 
for an average of about 12 per meeting. The largest 

teleconference had 55 participants and the smallest had 3. They varied 
In length with the longest lasting 2 hours and the shortest only I0 
minutes. The majority (19) lasted less than an hour and only 3 ran for 
longer than i• hours; about one-thlrd were In the 25-to-35-minute range. 
None used the full bridge capacity of 24 locations; wlth the largest 
using all eleven locations having the conference equipment. Almost a 
third were two-locatlon conferences with more than one participant at 
each site. It should also be noted that all of the teleconferenclng 
coordinator meetings and all but one of the task group meetings were 
held by teleconference. 

The district offices participated in the majority of the telecon- 
ferences and, in fact, 16 of the meetings were originated by persons in 
the Bristol, Salem, and Culpeper districts. It Is somewhat disap- 
pointing to note that the other six district offices did not originate a 

single multi-polnt "meet me" teleconference. Central Office people also 
appeared reluctant to use the system, although 6 teleconferences did 
originate there, the majority of them during the final 6 months of the 
study period. 

Most of the teleconferences involved the dissemination or exchange 
of information, decision making, or problem solving. Some involved 
discussions of new Department procedures or specifications. In the 
Salem District, the district engineer used teleconferencing to call 
quick meetings with the resident engineers. One of these conferences 
was held to discuss snow removal operations and another to pass along 
personnel information. The obvious benefit of passing this information 
on in such a manner was that it was instantaneous and the same message 
reached everyone at the same time. 

The teleconferences originating in the Central Office were usually 
held to discuss new policies or procedures with district personnel. In 
two instances a committee chairman used teleconferencing to meet with 
committee members located In New York, Delaware, Iowa, and the District 
of Columbia. In another instance a member of the DIT staff, a Depart- 
ment division head, and the researcher gave a presentation by telecon- 
ference to a group of research managers in Delaware. This presentation 
included slides of the presenters which were shown while they were 
making their presentations. 

These last few examples, though atypical of the types of state 

agency teleconferences normally held, illustrate some of the opportu- 
nities teleconferencing has offered the Department. The next subsection 
of the report focuses on the economic aspects of teleconferencing. 



Cost-Effectl.v.enes.s of Tel.econferenclng 

One of the most obvious benefits of using teleconferences in place 
of certain face-to-face meetings is the cost savings realized as a 

result of the reduction in travel required to attend those meetings. 
The aforementioned DIT computer model estimates that savings of $642,643 
were realized during FY83-84 by state agencies and institutions holding 
teleconferences instead of traditional meetings. Table 2 presents a 

breakdown of the expenditures and the savings realized by the Department 
for the 26 teleconferences conducted during the study period. As 
mentioned earlier, the DIT computer model was used In this study. To 
arrive at expenses normally associated with travel, the computer model 
divides the Commonwealth into zones. The travel that would have oc- 

curred from one zone to another basically determines the expenses the 
traveller would have incurred. 

Figure I Is an example of one of these zone maps using the Central 
Office as the originating office. The following example illustrates 
how the computer program works. Teleconference number 13 .originated at 
the Central Office and involved 29 participants at 8 locations. Ten of 
these participants were in Zone A (Central Office and Richmond District) 
i0 in Zone B (Culpeper, Lynchburg, Staunton and Fredericksburg dis- 
tricts), 4 in Zone C (Salem District), none in Zones D and E, 8nd 5 in 
Zone F (Bristol District). This information, along with the SCATS rate 
(which for April 1984 was 26¢ per minute), the length of the meeting •50 
mlnutes), and an estimate of the number of automobiles that would have 
travelled to the Central Office if the meeting had been held face-to- 
face, is entered into the computer. These numbers are retrieved from 
two forms filled out for each teleconference (Appendices E and F). The 
form in Appendix E is filled out at the office originating the telecon- 
ference. This information is then transferred to the form in Appendix F 
to be entered into the computer. In this ease, it was estimated that 
one automobile would have carried the four participants In the Richmond 
District to the meeting; four would have been needed to transport those 
attending from the Culpeper, Lynchburg, Fredericksburg, and Staunton Dis- 
tricts; and 2 would have been necessary to transport the five Bristol par- 
ticipants. The computer model contains several constants that are cou- 

pled with these characteristics of the meeting participants to give an 

estimate of what the total trip costs would have been had the partici- 
pants all travelled to Richmond.* To determine the cost of the telecon- 
ference, the computer simply multiplies the number of locations times 
the length of the conference (in minutes) times the SCATS rate. For 
this particular teleconference, if all 20 participants (the reader will 
remember that 6 participants were already located at the Central Office) 
had travelled to Richmond, the trip cost would have been $2,479.84. The 
cost of the teleconference was 8 locations x 50 minutes x 26¢, or 
$104.00. The savings then was $2,479.84 minus $104.00 $2,375.84. 

*These constants include a per hour average wage rate for state 
employees, an average overnight lodging rate, a mileage rate, and an 

average meal rate. 
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Perhaps one additional example would help clarify further a 
comparison of the costs of holding a teleconference versus those for a 
traditional meeting. Say that a division administrator in the Central 
Office would like to meet with people in three district offices to 
discuss a new policy. These people are located in Suffolk, Fairfax, and 
Salem. The meeting is to last for two hours. Costs for travel to 
Richmond are as follows: 

Transportation: @ 20¢ per mile for automobile 
Suffolk: 164 x 0.20 $32.80 
Fairfax: 200 x 0.20 $40.00 
Salem: 332 x 0.20 $66.40 

TOTAL $139.20 

Meals: Suffolk & Fairfax- 1 meal each $i0.00 
Salem 3 meals 25.00 

TOTAL $ 35.00 

Hotel Room: 1 night for Salem staff $ 45.00 

Salaries for Unproductive Travel Time: 

Suffolk: 3 hours travel round-trip $54.80 

Fairfax: 4 hours travel round-trip 73.07 

Roanoke: 7 hours travel round-trlp 127.88 

@ $ 38,000" TOTAL $ 255.70 

Total Cost for Traditional Meeting $474.90 

*Average state salary including an overhead figure 
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Using the April 1984 SCATS rate as in the preceding example, the cost of 
holding this meeting by teleconferenee would be: 

3 Locations x 120 minutes x .26 or $93.60 

The cost savings for this teleconference, then, can be computed as 
follows" 

Cost for Traditional Meeting $474.90 

Cost for Teleconference 93.60 

COST SAVINGS $38 i. 30 

Granted, the savings accrued in the above example seem small 
considering the Department's travel budget of approximately $2 million; 
however, if this amount were multiplied by hundreds of instances where 
teleconferences could be substituted for traditional meetings, the 
savings would be substantial. Moreover, as exemplified in Table 2, the 
larger the attendance and more spread out the teleconference is, the 
greater the savings. The table shows that the savings realized by the 
Department during the study period was $10,622. Since the equipment is 
a one-time expense, future savings will be even greater. Looked at 
another way, the cost of the teleconferencing equipment was offset by 
the savings realized from the first six teleconferences. Since the 
equipment is now paid for, the more the system is used, the greater will 
be the savings in costs. 

There is yet another way to look at the cost vs. savings of 
teleconferencing. Table 3 presents a statistic that is often used by 
meeting planners to determine travel budgets; that is, the cost per 
participant for attendance at meetings. Although it varies by the 
distances travelled by the participant, the difference in the cost per 
participant for teleconferences versus that for face-to-face meetings is 
considerable. If these 26 meetings had been held in the traditional 
face-to-face manner, the average cost per participant would have been 
about $52, while that for the teleconferences was only about $6. Both 
this information and the,.cost figures given in Table 2 state quite 
convincingly that teleconferencing is an extremely cost-effective means 
of conducting meetings. 
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Table 3 

Per Participant Teleconferencing Costs 

Number of 
Partici.pant.s 

i 29 
2 7 
3 6 
4 55 
5 7 
6 18 
7 5 
8 7 
9 8 

i0 7 
ii 8 
12 3 
13 29 
14 ii 
15 6 
16 17 
17 28 
18 3 
19 9 
20 6 
21 9 
22 7 
23 7 
24 24 
25 4 
26 9 

AVG. COST/PARTICIPANT 

Face-to-Face Cost 
Per Participant 

$ 95.72 
38.96 
39.92 
62.28 

123.20 
85.47 
63.39 
32.79 
36.99 
27.18 
40.90 
45.62 
85.57 
46.41 
40.62 
4.90 

56.56 
70.03 
84.21 
31.55 
36.57 
38.96 
38.96 
38.40 

157.50 
94.60 

$ 58.37 

Teleconference 
Cost Per Participant 

$ 5.00 
8.70 
2.50 
3.5O 
6.43 
2.93 
1.04 
7.80 

ii.I0 
4.63 
0.97 
2.16 
3.58 

12.11 
0.57 
0.32 
3.20 

18.36 
12.00 
4.50 
3.36 
7.50 
6.25 
1.4O 
9.37 

21.11 

$ 6.16 
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An analysis from the communlcat•ons standpoint follows in the next 
section of the report. This includes the results of the questionnaires 
sent to teleconferees. 

Op.lnlons of Teleconferees and the Communication Capabi'liti.es of' the Teleconfe.re•cln• S•st.em 
All persons participating in the teleconferences were mailed a 

questionnaire to obtain their opln•ons about the teleconferencing 
concept, the equipment, the particular conferences they participated in, 
and the types of Department meetings they felt could be handled by 
teleconference. Of the 329 questionnaires sent out, written responses 
were received from 80, or about 24%, of the participants. Many of those 
not responding to the questionnaire telephoned to say that though they 
had been listed as a teleconference participant they had been present 
only as an observer and therefore did not feel qualified to respond. 
The author suspects that this was the case for roughly 10% of those 
listed as participants. 

About half of the respondents were flrst-tlme teleconference 
participants, one-flfth were participating in their second conference, 
and the remainder had participated in three or more. Respondents were 
overwhelmingly positive about the use of teleconferencing within the 
Department. Only one respondent commented negatively about the concept. 
A little more than 67% stated that teleconferences were as successful as 
face-to-face meetings, 27% thought they were less successful, and 
that they were more successful. More than half of those who thought the 
teleconference was less successful had participated in one in which some 
type of equipment had broken down. Several losses in transmission for 
extended periods were cited, as well as speakers "breaking up" during 
the course of the conference. The former problem was caused by a faulty 
hookup with the public utillty's equipment. The latter problem was the 
most often reported, and in most cases it was caused by speakers not 
holding down the "press to talk" bar long enough or firmly enough. Many 
of the participants were not comfortable with having to press the bar in 
order to talk, and some simply were not happy about having to pass the 
microphone back and forth. As the staff becomes better acquainted with 
the equipment, these problems will likely become less frequent. 

The remainder of the participants who stated that the tele- 
conference was less successful than a face-to-face meeting said that the 
teleconference medium was somewhat limiting for discussing detailed 
matters and tended to limit open, expanded discussion. Some of this 
opinion was also a result of the newness of this type of communication. 
If these meetings involved bargaining or negotiations or were ones which 
involved participants who didn't know each other very well, the opinions 
of these respondents would have to be considered well founded. Since 
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the researcher was not in attendance at all teleconferences, the 
c•rcumstances characterSzing each •s not known; but suffice it to say, 
that it is the researcher's opinion that once the staff becomes accus- 

tomed to communicating electronically, many meetings involving Informa- 
tion exchange, decision making, problem solving, and policy formation 
will be conducted via teleconference every bit as successfully as they 
would have been by traditional means. 

The foregoing discussion introduces a considerstion of which types 
of meetings can be successfully teleconferenced and which types csnnot. 
From the outset, all principals in this study were acutely aware that 
certain types of meetings could be teleconferenced and certain types 
could not. While teleconferencing was not viewed as a replacement for 
all face-to-face meetings between the field and the Central Office, for 
instance, it certainly was seen ss sn effective way to replsce some of 
them. Likewise, it was believed thst some of the meetings between the 
districts and residencies, those between districts, and even those 
between Department staff and other agencies could likely be held by 
teleconference. Table 4 illustrates the types of meetings held by 
teleconference during the study period. 

Tsble 4 

Participants of Teleconferences Convened by Unit 

P s.r.t.ic ip.s.nt U.n.i.t s 

District to Residencies 
Central Office to Districts 
District to Central Office 
Research Council to Districts/ 

Other States 
District to District 
Central Office to Out-of-state Office 

Number of Teleconferences 

i0 
7 
4 
2 

The first unit (or office) listed in the left-hand column of the 
table was the initiator of the teleconference. On ten occasions, the 
district engineers at Salem or Bristol used the teleconferencing system 
to converse with resident engineers, generally to disseminate 
information or to inform them of a policy. The seven meetings 
originating from the Central Office and the four originating from the 
districts to the Central Office were for the same purposes. The two 
teleconferences between districts were held by personnel in the same 

discipline needing to discuss an issue. One of these meetings, for 
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instance, involved all the district trsining officers. The conferences 
origlnsting st the Research Council were either task group or 
coordinator meetings. The final teleconference listed in Table 4 was 
for an unanticipated use of the system-- s preliminary job interview 
with s prospective employee located in Miami, Florida. In lieu of 
paying for the applicant to travel to Richmond, the interview was 
conducted by three Department managers by teleconference. This spplica- 
tion, while certainly useful in the preliminary screening of job appli- 
csnts, would probably not be desirable for final interviews where a 
face-to-face meeting is necessary. 

The people who participated in the Department's teleconferences 
also had definite feelings about the types of meetings that can be 
conducted by teleconference. Table 5 shows that almost 70% of the 
respondents were of the opinion that state and district briefings could 
be held by teleconferences. 

Table 5 

Opinions on Uses for Teleconference 
N--80 

Meeting Type 

S tat ewide/dis trictwide 
briefings 

Very Useful Somewhat Useful Not Useful No Response 

55 18 5 2 

Meetings between field units 
and Central Office personnel 

45 34 1 0 

Meetings between district and 
residency personnel 

40 39 I "0 

Meetings between personnel in 
different district offices 

24 29 20 7 

Committee meetings 20 47 13 0 

Training courses 2 33 44 i 

The practicality of using teleconferencing for communications 
between field units and the Central Office and between district and 
residency personnel is also apparent to these respondents. They were not 
nearly so anxious to hold committee meetings by teleconference, and even 
less anxious to see training carried out by teleconference. The 

17 



practicality of using teleconferenclng for these last two types of 
meetings is definitely debatable. Certain types of committee meetings 
could easily be teleconferenced (for example, all but one task group 
meeting was teleconferenced), while those involving intensive problem 
solving, debate, argumentation and the llke are probably best held 
face-to-face. Some types of training, for example, can be achieved by 
audio teleconference, especially if supplemented with other media forms. 
The participants tended to think, however, that personal interaction 
between participants and between participants and instructor was 

necessary for successful training. They also think that meetings 
involving people who are not acquainted or where new information, 
ideas, or concepts are presented are not easily held by teleconference. 
Many also stated that a teleconference inhibits open discussion and 
brainstorming and may tend to thwart creativity. There was a consensus 

that meetings involving these types of activities and behaviors should 
continue to be conducted in a face-to-face manner. 

Finally, the participants were asked how they thought teleconfer- 
encing might alter the time they spend travelling. Almost 80% s•_•_d that 
travelling could be reduced by substituting teleconferences for some 

meetings. Even more important, more than 90% said that teleconferencing 
would enhance communication within the Department. Regarding this 
issue, several respondents commented that the teleconferencing system is 
of great help to those who heretofore may have been reluctant to meet 
and talk because of the travel required to do so. Others believed that 
the system was an excellent means for disseminating broadly based data 
and information to affected groups. They thought the system could 
definitely replace scores of written memorandums on policy 
announcements, emergency situations, etc. One said that "Very often we 

all need to hear the same thing at the same time. This system allows us 

to do just that." 

EXTENSION OF TELECONFERENCING SYSTEM INTO THE RESIDENCIES: 
A PILOT STUDY 

As was mentioned earlier, the teleconferences were continuously 
monitored by the researcher to acquire ongoing knowledge of the 
activities of the field offices. In light of the fact that a number of 
the initial teleconferences were held between the district engineer and 
the residencies (especially in Salem and Bristol), the task group 
decided to install teleconferencing units in the six residency offices 
in the Salem District to determine whether or not the teleconferencing 
system should be extended into the residencies statewide. These units 

are being integrated into the communications systems in the Salem, 
Christiansburg, Bedford, Hillsville, Martinsville, and Rocky Mount 
residencies. The units are manufactured by Westell, Inc., and feature 
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hands-free, voice-activated operation (See Appendix G). The cost is 
about half of that of the Darome units installed in the district 
offlces. These units, called.conference telephones, are designed for 
use in individual offices or small conference rooms. The audio quality 
exceeds that of the traditional desktop "squawk box", but is inferior to 
that of the Darome convener. As of this writing only the unit in the 
Salem Residency has been installed and in use for any length of time. 
The resident engineer there reports that he uses the unit almost daily 
and that it has become an integral part of his communication with the 
district, central, and other residency offices. When the units in the 
other five residencies become operable, an evaluation of the residency 
system, seems warranted. The installation of units in other residencies 
should be explored based upon that evaluation. 

SUGGESTIONS FOR FUTURE RESEARCH 

Audio teleconferenclng is being used in most departments within the 
Commonwealth. It is, however, but one form of teleconferenclng. Video 
teleconferenclng is also available and, llke audio teleconferenclng, its 
use is being coordinated by the DIT. Several agencies use video tele- 
conferencing to train staff and to communicate visually. Video telecon- 
ferencing, although more expensive than audio, can be very cost- effec- 
tive if the goal is to reach large numbers of people separated by 
distances, and if a presentation needs considerable visual support and 
the presence of a chairman or speakers. Furthermore, the cost of video 
teleconferenclng is declining rapidly. It would behoove the Department 
to assess how video teleconferenclng might be used in its operations. 
Such an assessment need not be near as intensive as that conducted for 
audio teleconferenclng, however. It is envisioned that this assessment 
would be more of a technology transfer effort than a formal research 
project. 

Additional efforts should also be made to evaluate the teleconfer- 
enclng activities in the residencies in the Salem District and assess 
the potential for putting the system in the other 39 residencies in the 
Department. 
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DAROME ¢} APPENDIX A 

Darome Standard 
CONVENER TM 

Teleconference 
System 

Model 610 & 1610 

Darome Standard Convener, 
Model 610. Connects simply to 
the telephone line. Ideal for large 
groups.., for structured confer- 
ences, with many participants in 
many locations. A new communi- 
cations tool that makes telephone 
conferences as effective as face- 
to#ace meetings. Easy to use. 
Flexible, portable, compact, with 
powerful amplification. 

You get true, person-to-person phone call 
sound, amplified for group participation. Power- 
ful 14 watt amplifier accommodates large 
groups. More microphones can be added as 
needed. 
Comes with adapter that simply plugs into 

the telephone. (If your telephone doesn't have 
a modular jack, the phone company will install 
an in-wall jack for a nominal charge.) 

Darome Conveners have dual use as public 
address systems for large meeting rooms. 
Model 610 features include: 

Front control panel 
Has on/off switch, red indicator light and 
volume control dial for ease of operation. 

Powerful 14 watt RMS amplifier 
Delivers exceptional clarity for large and small 
conferences. Handsome walnut grained vinyl- 
covered cabinet with brushed gold finish trim is 
compatible with any decor. Steel protector 
behind the grill cloth keeps speaker from 
being damaged. 

Local public address capability 
Amplifies voices of participants present in the 
room as well as at other participating locations. 

Jacks for tape recorder input, tape playback, 
and external speakers 
Built-in tape jacks let you tape record the 
meeting or play tapes. 

FCC registered 

Highly directional, desk style, 
cardioid microphone 
Gives clear, crisp voice reproduction. Accom- 
modates two to three people comfortably. 

Press-to-activate drawbar on microphone 
Microphone is off until speaker presses 
drawbar so there is no pick up of background 
noises and side conversations during 
teleconference. 

Easy microphone connections 
Allow any number of microphones to be joined 
in chain fashion and plugged into the Darome 
Convener. 

Optional 
Additional microphones and sturdy, walnut- 
grained vinyl-covered carrying case with 
reinforced corners. 





APPENDIX B 
4/30/84 

TELECONFERENCI NG COORDINATORS 

Mr. W. A. Pennington 
Training Specialist 
P. O. Box 1768 
Bristol, VA 24203-I 768 
Phone- Reg. (703)669-9969 

SCATS 791-9906 

Mr. Steve Parris 
Di s tri c t Tra i n i ng Office r 
P. O. Box 1070 
Suffolk,VA 23434-I 070 
Phone: Reg. (804)539-8701 

SCATS 564-9320 

Mr. Robert H. Connock, Jr. 
Assistant District Engineer 
P. O. Box 671 
Culpeper, VA 22701-0671 
Phone" Reg. (703)825-8300 

SCATS 260-8324 

Ms. Margaret Redford 
Informati on Officer 
1401 E. Broad St. 
Richmond, VA 23219 
Phone: Reg. (804)786-7539 

SCATS 786-7539 

Mr. Bob Carneal 
District Training Specialist 
P. O. Box 808 
Fredericksburg, VA 22404 
Phone" Reg. (703)899-4200 

SCATS 334-4149 

Mr. Michael Perfater 
Research Scientist 
P. O. Box 3817 University Station 
Charlottesville, VA 22903 
Phone: Reg. (804)293-1939 

SCATS 745-1939 

Mr. F. J. Pursley 
District Training Officer 
P. O. Box I1649 
Lynchburg, VA 24506 
Phone: Reg. (804)528-6504 

SCATS 228-6743 

Ms. Lynda South 
Special Ass't for Community Relations 
3555 Chain Bridge Road 
Fairfax, VA 22030 
Phone: Reg. (703)273-0660 

SCATS 466-8246 

Mr. Haston Presnel 1 
District Training Officer 
P. O. Box 259 
Colonial Heights, VA 23834 
Phone" Reg. (804)526-2121 

SCATS 420-2289 

Mr. R. L. Hall 
District Training Officer 
P. O. Box71 
Salem, VA 24153 
Phone: Reg. (703)387-5405 

SCATS. 791-5405 

Mr. E. T. Higgs 
District Training Officer 
P. O. Box 2249 
Staunton, VA 24401-1054 
Phone- Reg. (703)885-9951 

S CATS 366- 99 51 





In general, how do you feel 
(a) Very Positive 
(b) Positive 

APPENDIX C 

TELECONFERENClNG QUESTIONNAIRE 

about the use of teleconferencing within the Department? 
(d} Negative 
(e) Very Negative 

How many teleconferences have you participated in? 
(a) (_c). 3 (e). 5 
(b) 2 (.d) 4 (f• 6 or more 

In how many of these teleconferences 
mi crophone/handset) 
(a) (c) 3 
(b) 2 (d) 4 

did you actively participate? 

(e) 5 
(f) 6 or more 

use the 

How successful were these teleconferences compared to face-to-face meetings? 
(a) More successful than face-to-face (.c) Less successful than face-to-face 
(b) About as successful 

Please list any teleconferences you participated in that you 
explain why you feel this way. 

feel were not successful and 

Please explain any difficulties, 
teleconferencing equipment (i.e., 

questions, etc.., you may have had concerning the 
conference units, microphones, etc.) 

How useful do you think teleconferencing would be for the following Department activities? 

Meetings between personnel 
in field units and in the 
central office 

(.a)• Very useful (b) Somewhat useful (.c) Not useful 

Meetings between personnel 
in district offices and 
in residencies 

(a) Very useful (b) Somewhat useful (c) Not useful 

Meetings between personnel 
in district offices 

(a)_ Very useful (b) Somewhat useful (_c) Not useful 

Statewide/distri ct wide 
briefings (such as snow 
conditions, etc.) 

Very useful (b) Somewhat useful (c) Not useful 

Commi ttee meetings (a). Very useful (b)... Somewhat useful (c) Not useful 

Training/educational courses (a) Very useful (_b)_ Somewhat useful (]c) Not useful 

Other (Please list) (.a) Very useful (b) Somewhat use.ful (c)_ Not useful 



8. (ai•Wh•t•types of meetings do you feel could not be held by teleconference? 

(b) For each type of meeting you listed please explain why you feel as you do. 

9. On an average, how many days per month are you involved in meetings away from your 
office (ie out-of-town)? 
(a) day per month (c) 5-9 days per month 
(b) I-4 days per month (d) I0 or more days per month 

I0. On an average, how many days per month are you involved in out-of-town meetings with 
people you don't know very well? 
(a) day per month (c) 5-9 days per month 
(b) I-4 days per month (d) I0 or more days per month 

II. How do you feel about the amount of traveling you are required to do? 
(a) Would like to travel more (c). Would like to travel less 
(b) Travel enough 

12. How useful do you think teleconferencing will be in reducing the time you spend in 
traveling? 
(a) Very useful (c) Not useful 
(b) Somewhat useful 

13. How useful do you think teleconferencing will be in enhancing communications within the 
Department? 
(a) Very useful (.c} Not useful 
(b) Somewhat useful 

14. What do you feel are the benefits of using teleconferencing? 

15. What suggestions, if any, do you have for improving teleconferencing? 

(For further comments use the back of this sheet)_ 

THANK YOU PLEASE LIST YOUR 

Location of employment 
Position 
Age Sex M F 

PLEASE FOLD AND MAIL TO" 

Michael A. Perfater 
Virginia Highway & Transportation Research Council 
P.O. Box 3817- University Station 
Charlottesville, Virginia 22903 



APPENDIX D 

NEXT TIME, 
TELECONFERENCE. 

TELECONFERENCING LETS YOU ATTEND A MEETING WITHOUT WASTING VALUABLE TIME TRAVELING 

THERE. CALL Mike Perfater AT 293-1939 TO SEE HOW YOU CAN SPEND LESS TIME ON 

THE ROAD AND MORE TIME ON THE JOB. 

VIRGINIA DEPARTMENT OF HIGHWAYS AND TRANSPORTATION 





APPENDIX E 

DEPARTMENT OF 
TELECON FE RENC I N G 

IIIGIIWAYS & TRANSPORTATION 
RESERVATION KND USAGE "REPORT 

District Office 

DATE OF TELECONFERENCE" 

LENGTH OF TELECONFEREN•E" Starting Time S topping Time 

Total Number of Minutes 

Originating Of f.ice" 

Other Participa,t,ing Lbcations Phone Numbers 
Number of Participants 

At Each Location 

Is the teleconference automatic? operator-assisted ? 

If teleconference is automatic, bridge number to call is SCATS 786- 

RESERVE THE BRIDGE BY CALLING 

SCATS 786-7729 

BRIDGE RESERVED WITH DOT" 
Date of Request 

E-I 

Person Completing Form 





APPENDIX F 

TELECONFERENCING COMPUTER FORM 

Date of Teleconference 

Scats Rate 

Length of Call 

Number of Sites 

Total Number of Participants 

How many participants were from Zone A? 

How many cars would have gone from Zone A? 

How many participants were from Zone B? 

How many cars would have gone from Zone B? 

How many participants were from Zone C? 

How many cars would have gone from Zone C? 

How many participants were from Zone D? 

How many cars would have gone from Zone D? 

How many participants were from Zone E? 

How many cars would have gone from Zone E? 

How many participants were from Zone F? 

How many cars would have gone from Zone F? 





C10 APPENDIX G 

Confere, ce Telephone 
The C10 Conference Phone offers the convenience of a hands-free 
telephone and the versatility of a teleconference terminal. The 
C10 is designed for use in individual offices or with groups in 
moderate-sized conference rooms. The quasi-duplex audio 
system features an adiustable electret microphone that pro- 
vides legible pick-up within fifteen feet or more of the unit. 

The C10 is an independent device with self-contained 
touch pad, electronic ringer, redial and mute features. 
The unit may be used alone or in conjunction with 
a telephone as it has automatic turn-off circuitry 
to allow private conversations via a telephone 
handset. The FCC-registered unit can in- 
terface with any type of phone system 
and is available in seven decorator 
colors. 

Features 
* Locking mute switch 
* On/off rocker switch 
* Microphone sensitivity switch 
* External microphone jack 
* Slide type volume control 
* LED indicates on/mute status 
* Omni-directional electret 
microphone 
* Speaker and cabinet matched 
for optimum audio 
* Available in Brown, Black and 
Ivory 
* One-year full warranty 

Technical Features 
* Echo suppressive-type nearly 
instantaneous voice switch 
* AGC receiver circuitry equalizing 
receive audio for constant output 
* External microphone jack allows 
the use of the Contech C150 desk- 
style push-to-activate microphone 
in single or daisy chain connec- 
tions. 

* Transmit levels varied by 
position of sensitivity switch 
* Unique synchronous audio gate 
circuit eliminating speaker "pops" 
associated with signal phase 
discontinuities 
* Switch hook detection circuit 
disconnecting the unit when 
the telephone handset is lifted 
off the .hook during a confer- 
ence 
* Switch-selectable pulse or 
DTMF dialing 
* Automatic redial in pulse dial 
mode 
* Ring detection circuit with level 
adjustable electronic tone ringer 
* Out-of-band noise rejection 
circuitry 
* Powered with a UL-approved 
Class 2 transformer providing 
500MW of audio at 5% THD 
* Typical tip and ring outgoing 
signal of ÷4riB,-10dB at 300- 
3500Hz 
* Connect to telephone system 
with RJ 11C/RJ35X jacks 
* Fully FCC-approved 
#CH88BB-68986-MA-E 
Ringer Equ. 0.9B 
* One-year full parts and labor 
warranty 
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Optional Feature 

Optional C 150 
Desk Microphone 
for use with C10 

Contech: 
Creating the Alternative 
Meeting Environment 
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