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SUMMARY 

ETAK, Inc. has developed patentable breakthroughs in two 
important technologies: 

1. Computerized vehicle navigation. 

2. Digitized map production and storage. 

These innovations open the way for profit generation in 
selected segments of two distinct markets: 

1. Motor vehicle owners and operators--particularly 
those who can economically justify an investment in 
more efficient driving. 

2. Users of digitized geographic information—map 
publishers, engineering firms, direct mail 
organizations, etc. 

Products 

Recognizing that motor vehicles represent the larger near-term 
opportunity, ETAK is initially concentrating all of its 
resources on the automotive market. Two companion products 
are already in advanced stages of development: 

1. An on-board vehicle navigation computer (the 
NAVIGATOR) which displays a complete map of an 
area's streets, locates the vehicle on that map, and 
indicates the location of driver-selected 
destinations. 

2. A series of tape cassettes for use in the NAVIGATOR, 
each cassette containing street map data for an area 
equivalent to two or three typical paper maps of 
urban areas. 

A third key product for the motor vehicle market will reach 
prototype form by early 1985: 

3. An automatic vehicle location (AVL) system for use 
by dispatcher-controlled fleets. 

Legal and regulatory aspects of these new products, and their 
underlying technologies, have been researched by two 
respected law firms. The results to date are uniformly 
favorable, including patentability (several patents have been 
applied for), safety, and compatability with FCC regulations. 



A prototype of the ETAK NAVIGATOR has been installed in a 
passenger car and is currently operating, using a digitized map 
of Sunnyvale, California. Several months of driving have made 
it clear that the system works and will deliver meaningful 
benefits to its purchasers: 

1. For commercial vehicle owners: cost-effective 
improvements in utilization of driver and vehicle time. 

2. For individual drivers: more pleasant, efficient and 
distraction-free driving over unfamiliar streets, with 
potentially great savings in time and mileage. 

Market Potential 

The U.S. market potential for products offering such benefits 
is huge. It encompasses all 160,000,000 cars and trucks 
currently in use. However, with ETAK's initial factory selling 
price projected at $800, the following customer groups have 
been selected as initial targets: 

1. Car rental companies--550,000 cars (replaced on an 
average of every 12 months). 

2. National package delivery companies--40,000 delivery 
vans. 

3. Commercial users—6,000,000 trucks in commercial 
fleets. (The primary focus is on 3,000,000 intra-urban 
delivery, service, and repair vehicles, in fleets of 2 
to 200 vehicles.) 

4. Business users—10,000,000 passenger cars used 
primarily for business by independent sales people, 
small business owners, and others. 

5. Casual users--some proportion of the 115,000,000 
passenger cars used primarily for personal 
transportation. (Within this group, the primary focus 
is on 4,000,000 recent model luxury and specialty cars.) 

These are large but clearly identifiable market segments. In 
order to sell 100,000 ETAK NAVIGATORS for annual sales of 
$65,000,000, the following segment penetrations would be 
required, for example: 

2.0% of rental cars; 
2.0% of package delivery fleet vehicles; 
0.5% of commercial fleet vehicles; 
0.35% of business users; 
0.02% of casual users (.6% of recent model luxury and 

specialty cars) . 
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Marketing Plan 

ETAK will establish a marketing and sales organization 
which can serve each of these customer groups, with an 
entire line of potential ETAK products. This organization 
will consist of a national sales office and seven regional 
sales offices. The national sales office will call on OEM 
and national account customers, including car rental 
fleets and package delivery fleets. Regional sales 
managers will sell to large regional fleets, and direct 
sales representatives will sell to smaller commercial 
fleets. Another group of sales representatives in the 
regional offices will set up and service land mobile and 
auto stereo dealers, who will sell to business users and 
casual users. 

Sales forecasts call for increasing penetration as ETAK 
proceeds with an orderly market-by-market roll-out. The 
dealer network will cover three of seven regions by 
year-end 1985, and will cover the continental U.S. by late 
1986 or early 1987. The rate of this roll-out is 
constrained more by the speed with which an effective 
field sales organization can be built than with the pace 
of digital map development. In some cases, national 
account sales may be made into areas in which ETAK has not 
yet established a field marketing presence. 

Financial Projections 

ETAK's financial projections display an accelerating 
profit momentum as the market-by-market national expansion 
builds during 1985 and 1986. They illustrate that, when 
operating in something as large as the motor vehicle 
market, modest estimates of market penetration in selected 
segments can produce very large sales and profits, even 
with no Detroit OEM sales included: 

Summary of Financial Projections 
(Thousands) 

1984 1985 1986 

NAVIGATORS Sold 225 11 44 

Net Revenue $200 $10,000 $29,000 

Gross Margin 

Reserve 

Pre-tax Income 

100 5,000 15,500 

Net Income 

Cash Flow 

(500) (500) (1,000) 

(2,200) (500) 3,600 

(2,600) (500) 3,200 

(3,200) (4,300) 1,000 
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Management Team 

To achieve these results, ETAK's management team includes 
key people with proven skills and successful experience in 
the areas of technical development, manufacturing, 
marketing, and general management. Individual 
accomplishments include: 

as CEO: restoring a publicly-held corporation to 
profitability and successful merger while 
increasing market penetration in major automotive 
aftermarket segments; 

as vice president of marketing and sales: 
building a sales force from 10 to 300 as 
divisional sales grow from $5 million to 
$40 million; coordinating advertising, promotion, 
and selling activities to achieve sales targets, 
both for commercial products and consumer 
products; 

as operations director: improving production 
efficiency and product quality while reducing 
manufacturing costs for several types of 
electronics products; 

as research engineer: managing an engineering 
team which developed a series of innovations in 
navigation, radar, signal processing, and circuit 
design; and 

as research scientist: acting as principal 
designer for the digital map database system used 
by the U.S. Census Bureau to create the only 
nationwide digital street map. 

Funding Plans 

Financing requirements for ETAK include $3,000,000 to be 
raised by May 15, 1984. This money will be used to 
complete product development and tooling, manufacture an 
initial quantity of 225 NAVIGATORS, build the digitized 
mapping capability, conduct a limited market test, and 
move the company into an appropriate building. 
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The summary of key milestones on the next page shows that 
ETAK, having achieved the critical goal of a working 
product prototype in December 1983, is pointed toward 
other major accomplishments in the first ten months of 
1984. The current round of financing will provide 
sufficient capital into November 1984, at which time 
additional funds will be needed for manufacturing 
start-up, product launch, and working capital. 
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COMPANY AND MANAGEMENT 

Company Background 

ETAK was founded in May 1983, by a team of three engineers 
who had been working on advanced technical projects at SRI 
International. This technical team was expanded during 
the following months by adding a group of carefully 
selected technical experts, bringing together an 
engineering team uniquely qualified to accomplish a 
challenging product development effort. 

The engineering team is well suited to this task. Most of 
the group came from SRI where they worked together in a 
wide field of technologies: navigation systems, 
electronic counter measures, Arctic radio location, 
spacecraft electronics, medical electronics, high density 
magnetic recording, over-the-horizon radar, and digital 
signal processing. 

These fields include the technologies crucial to the 
present product and demonstrate experience in harsh 
environments requiring high reliability, from Arctic to 
space. The experience of having worked together for 
several years, always on high-priority projects, has 
allowed ETAK's engineering group to make very rapid 
progress on the development of the present product. 

Management team members joined ETAK as the technical 
feasibility of the product was proven. George Bremser 
joined ETAK in October 1983, following an extensive 
nationwide search for a Chief Executive Officer. Other 
management positions were subsequently filled, completing 
a strong management team. 

Financing History 

ETAK's initial financing was provided by a partnership 
associated with Catalyst Technologies. When George 
Bremser joined the company, he made a significant personal 
investment to supplement this initial financing round. A 
second round of financing was completed in November 1983. 
Second-round investors include Catalyst Ventures, Ltd., 
company employees, and several other individuals. 
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Management  Team 

ETAK has  a s sembled  a  s t rong  management  t eam o f  ca re fu l ly  
se l ec ted  ind iv idua l s .  Team members  have  b road ly  based  
s t r eng ths  in  genera l  management ,  eng inee r ing ,  ca r tography ,  
manufac tu r ing ,  marke t ing ,  and  ope ra t ions  management .  

The  p resen t  t eam inc ludes :  

George  Bremser ,  Cha i rman ,  P res iden t  and  Ch ie f  Execu t ive  
Of f i ce r .  Mr .  Bremser  has  over  15  yea r s  o f  genera l  
management  exper i ence  wi th in  th ree  l a rge  co rpora t ions .  
Af te r  ea r ly  ca ree r  exper i ence  i n  adver t i s ing  and  marke t ing  
management ,  i nc lud ing  a  pos i t ion  a s  marke t ing  manager  o f  
Maxwel l  House  co f fee ,  he  became  genera l  manager  and  l a t e r  
P res iden t  o f  Genera l  Foods  In te rna t iona l .  He  subsequen t ly  
se rved  a s  Execu t ive  Vice  P res iden t  in  cha rge  o f  a l l  U.S .  
ope ra t ions  fo r  Shak lee  Corpora t ion .  

Mr .  Bremser  a l so  spen t  10  yea r s  a s  Cha i rman ,  P res iden t ,  
and  CEO o f  t he  Texs ta r  Corpora t ion .  In  t h i s  capac i ty ,  he  
had  ove ra l l  r e spons ib i l i ty  fo r  Texs ta r ' s  ARA d iv i s ion ,  a  
ma jo r  supp l i e r  o f  au tomot ive  a f t e r -marke t  equ ipment .  

Mr .  Bremser  r ece ived  h i s  B .A.  degree  f rom Ya le  Unive r s i ty  
i n  1949 ,  and  h i s  M.B.A.  f rom NYU's  Gradua te  Schoo l  o f  
Bus iness  Admin i s t r a t ion .  He  i s  cur ren t ly  a  d i r ec to r  o f  
Bu t l e r  In te rna t iona l  and  PBI  Indus t r i e s .  

S tan ley  K.  Honey ,  Vice  P res iden t  Eng inee r ing .  Mr .  Honey  
i s  a  founder  o f  ETAK,  and  the  inven to r  o f  t he  nav iga t iona l  
a lgor i thm on  which  the  veh ic le  nav iga t ion  p roduc t  i s  
based .  In  May  1983 ,  Mr .  Honey  s t a r t ed  work  on  th i s  
p roduc t  and  a s sembled  the  i n i t i a l  eng inee r ing  g roup .  
Mr .  Honey  spen t  the  p rev ious  f ive  yea r s  a s  a  Resea rch  
Eng inee r  a t  SRI  In t e rna t iona l .  There  he  was  p r inc ipa l  
inves t iga to r  and  manager  o f  va r ious  p rograms  r e su l t ing  in  
innova t ions  in  u l t r a -p rec i se  r ad io  nav iga t ion ,  underwa te r  
op t i ca l  ins t rumenta t ion ,  e l ec t ron ic  rada r  coun te rmeasures ,  
spec t rum su rve i l l ance  sys tems ,  RF c i r cu i t  des ign ,  and  
d ig i t a l  s igna l  p rocess ing .  

Mr .  Honey ' s  i n t e res t s  and  sk i l l s  in  nav iga t ion  acc rue  f rom 
h i s  l e i su re  ac t iv i t i e s  a s  we l l .  Mr .  Honey  i s  we l l  known 
a s  a  wor ld  c l a s s  o f f shore  yach t  r ac ing  nav iga to r .  He  has  
nav iga ted  and  won  two  Pac i f i c  Yach t  Races ,  t he  Sou the rn  
Ocean  Rac ing  Confe rence ,  t he  Bermuda  Race ,  and  nav iga ted  



the highest scoring American boat in the Admiral's Cup. 
Mr. Honey built navigational computers that were 
instrumental in several of these victories. 

Mr. Honey received a B.S. with distinction in Engineering 
and Applied Science at Yale University and an M.S. in 
Electrical Engineering at Stanford University. While at 
Yale he earned the Lamphier prize for "proficiency in 
electrical engineering and initiative in research." 

Ken Broome, Senior Vice President Marketing. Mr. Broome 
joined ETAK in April 1984 after several months as the 
company's outside marketing consultant. He has an 
extensive background in sales and marketing. Mr. Broome 
began his career with positions as a field sales 
representative and national sales trainer for Skil Power 
Tools. After this, he became Vice President Sales for 
Rainbow Industries. In 1975, he joined Allen Group as a 
regional manager. One year later he became Vice President 
for Sales and Marketing of the Allen Test Products 
Division. 

Since 1982, Mr. Broome has been President of Symposia 
Marketing, an organization providing a variety of 
marketing and consulting services to high-technology 
companies. In this capacity he has developed the 
operational marketing plan for several start-up companies. 

Mr. Broome received his B.S.M.E. from the University of 
Michigan and has completed advanced course work in 
Marketing and Business Administration at Wayne State 
University. 

Bill Baker, Vice President Manufacturing. Mr. Baker 
joined ETAK in January, 1984. He has nearly 20 years of 
experience in several manufacturing and operations 
management positions. Mr. Baker began his career with the 
Singer Company, where he held positions in purchasing and 
materials management for several lines of office 
automation products. After his Singer experience, he 
moved to General Automation where he became General 
Manager of the division responsible for producing 
mini-computers. 

Following this, Mr. Baker joined National Semiconductor, 
where he was responsible for material and production 
control, as well as physical distribution for the 
$50 million division which produces point-of-sale 
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produc t s .  Mos t  r ecen t ly  Mr .  Baker  has  been  Di rec to r  o f  
Opera t ions  a t  Pro -Log  Corpora t ion .  At  P ro -Log  he  r epor t ed  
d i r ec t ly  to  the  company  P res iden t  and  se rved  a s  a  member  
o f  t he  Execu t ive  Commi t t ee ,  w i th  ove ra l l  r e spons ib i l i ty  
fo r  p roduc t ion ,  ma te r i a l s ,  manufac tu r ing  eng inee r ing ,  and  
qua l i ty  con t ro l .  

Mr .  Baker  r ece ived  h i s  B .S .E .E .  f rom Clemson  Unive r s i ty  i n  
1958 .  

Wal te r  B .  Zavo l i ,  Ph .D. ,  D i rec to r  o f  Resea rch  and  
Deve lopment .  Befo re  jo in ing  ETAK,  Dr .  Zavo l i  was  
Ass i s t an t  Di rec to r  o f  the  Remote  Measurement s  Labora to ry  
o f  SRI  In t e rna t iona l .  There  h i s  r e spons ib i l i t i e s  inc luded  
t echn ica l  d i r ec t ion ,  p romot ion ,  and  genera l  l i ne  
management  du t i e s  fo r  a  70-pe r son ,  10  mi l l ion  do l l a r  
r e sea rch  o rgan iza t ion .  Dur ing  h i s  13-yea r  a s soc ia t ion  
wi th  SRI ,  Dr .  Zavo l i  deve loped  an  in te rna t iona l  r epu ta t ion  
fo r  h i s  deve lopments  i n  Over - the -Hor izon  Radar  
t echno logy .  He  p rov ided  d i r ec t  t echn ica l  and  opera t iona l  
consu l t ing  to  the  Ai r  Force  and  Navy  in  suppor t  o f  t he i r  
OTH Radar  p rograms .  Dr .  Zavo l i  has  l ed  and  superv i sed  
h igh ly  success fu l  t eam e f fo r t s  r e spons ib le  fo r  de tec t ion ,  
t r ack ing ,  co r re l a t ion ,  d i sp lay ,  and  s igna l  p rocess ing  
sys tems .  Add i t iona l ly ,  Dr .  Zavo l i  has  been  invo lved  in  
the  deve lopment  o f  ha rdware  and  so f tware  sys tems  fo r  
b iomedica l  app l i ca t ions .  

Dr .  Zavo l i  r ece ived  h i s  B .S .  i n  1968  f rom Columbia  
Unive r s i ty .  He  r ece ived  h i s  M.S .  and  Ph .D.  i n  E lec t r i ca l  
Eng inee r ing  f rom S tanfo rd  Unive r s i ty  in  1970  and  1977 .  

Marv in  S .  Whi te ,  Resea rch  Sc ien t i s t .  Mr .  Whi te  came  to  
ETAK f rom the  U .S .  Census  Bureau  where  he  was  a  Resea rch  
Sc ien t i s t  on  the  Appl i ed  Mathemat ic s  Resea rch  S ta f f .  
Mr .  Whi te  was  t he  p r inc ipa l  des igner  o f  the  d ig i t a l  map  
da ta  base  sys tem used  to  c rea te  the  on ly  na t ionwide  
d ig i t a l  map ,  t he  Census  Bureau  DIME F i l e .  As  an  exper t  i n  
au tomated  ca r tography ,  topo logy ,  and  g raph  theory ,  he  
e s t ab l i shed  the  founda t ion  fo r  au tomated  mapp ing  and  
geoprocess ing .  Mr .  Whi te  was  t he  p r inc ipa l  r e sea rche r  i n  
seve ra l  p ro jec t s  r e su l t ing  in  advances  in  mul t i -va r i a t e  
da ta  s to rage  and  r e t r i eva l ,  r ecord  l inkage ,  and  
in t e rac t ive  g raph ics .  He  p rov ided  d i rec t ion  and  adv ice  t o  
fede ra l ,  s t a t e  and  loca l  government  agenc ies ,  and  to  
p r iva te  p roducer s  o f  geograph ic  p roduc t s .  Mr .  Whi te  i s  
the  au thor  o f  ove r  twen ty  p ro fess iona l  paper s  on  d ig i t a l  
mapp ing .  
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Mr. White received his B.S. in Physics with High Honors at 
the University of Illinois in 1969, and has done graduate 
studies in Physics at the University of California at Los 
Angeles. 

Alan C, Phillips, Ph.D., Senior Research Engineer. 
Dr. Phillips came to ETAK from SRI International where he 
was the senior hardware designer in the Remote 
Measurements Laboratory, one of the most respected 
laboratories at SRI. Dr. Phillips is known world-wide in 
the HF community for his developments in receiver, 
synthesizer, and repeater design. While at SRI, 
Dr. Phillips was the principal designer of satellite 
receivers, medical electronics, high-density recorders, 
and multi-channel receivers used in both U.S. and 
Australian Over-The-Horizon radars. Prior to this, 
Dr. Phillips was with the Ionospheric Dynamics Group of 
the Radio Science Laboratory at Stanford university, and 
before that was with Hughes Aircraft Company, where he 
worked in guided missile design. 

Dr. Phillips received his B.S. in 1958 from North Carolina 
State, his M.S. in 1960 from the University of Southern 
California, and his Ph.D. in Electrical Engineering in 
1968 from Stanford University. 

;• 
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PRODUCTS 

The NAVIGATOR 

A. Functional Description 

The ETAK NAVIGATOR is designed for use in vehicles. 
It has the capability to show drivers their current 
position in relation to an electronic street map, and 
to indicate the location of driver-selected 
destinations. It is useful to anyone dependent upon 
paper maps or verbal instructions for finding his or 
her destination. 

The NAVIGATOR has a graphic display which continuously 
shows a vehicle's position on a map of the surrounding 
area. An arrowhead represents the position of the 
vehicle and points in the direction the vehicle is 
heading. As the vehicle is driven, the map moves 
accordingly, at all times indicating the vehicle's 
correct position. Different size streets are 
represented by lines of varying brightness with key 
streets and landmarks clearly labeled. 

The display can be adjusted by the operator to show 
other areas, or can be zoomed in and out. In the most 
zoomed-in mode, even the smallest streets are 
displayed and labeled. In the most zoomed-out mode, 
the entire continent is displayed with only the 
interstate arteries plotted and labeled. As the 
display is zoomed in and out, features and labels 
appear and disappear in an orderly fashion according 
to their priority. 

The NAVIGATOR indicates the location of a selected 
destination on the screen with a flashing star 
symbol. The driver enters destinations by scrolling 
through the map index to select a landmark or street. 
Once a street is selected, a cross-street can be 
chosen or a street address entered. The NAVIGATOR 
then displays a map on which both the car and the 
destination are shown. If the display is subsequently 
zoomed in so that the destination is off the screen, 
the direction and distance to the destination are 
indicated. 
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The driver can select either a heading-up or north-up 
display mode. In the heading-up mode, the map rotates 
as the car turns so that the car symbol is always 
heading up the screen. This is desirable when driving 
toward an indicated destination. In the north-up 
mode, the map is displayed with north at the top. 
North-up mode is useful for planning trips. 

B. Packaging 

The NAVIGATOR is packaged in three parts: a computer 
unit, a tape drive, and a display. In addition, a 
compass and two wheel sensors are required. The 
computer unit is mounted in the trunk. The tape drive 
is small enough to mount under the dashboard or in the 
glove compartment. Access to the tape drive is 
required only to change cassettes. In urban fleet 
applications in which the cassette is rarely changed, 
the tape drive can be packaged with the computer in a 
single rugged enclosure. 

Two displays are offered. The standard display is a 
7-inch CRT which mounts under the dashboard. This 
display fits in medium and large cars and commercial 
vehicles. For aftermarket applications, especially 
cars with consoles between the seats, a smaller 
(4.5-inch) CRT is mounted on a flexible stalk that can 
be adjusted for convenience. 

The ETAK NAVIGATOR is electronically and mechanically 
designed to work in the rugged environment of an 
automobile or a commercial vehicle. Design 
specifications have been set for vibration, 
temperature, electrical stress, and EMI susceptability. 

C. Installation 

The installation of a NAVIGATOR will be comparable in 
difficulty to the installation of an auto sound 
system. The computer unit is mounted in the trunk. 
In passenger vehicles, the tape drive is mounted 
within reach of the driver in the passenger 
compartment of the car. The under-dash display or the 
stalk display is installed using simple brackets. The 
digital compass, which is the size of a cigarette 
lighter, can be mounted inside the exterior sheet 
metal in a variety of locations, such as inside the 
trunk lid. Sensors are installed on two wheels. Each 
wheel sensor consists of special tape which is applied 
to the inside of the wheel rim, and a sensor assembly 
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which is clamped to the suspension. Wires run to the 
computer from the display, wheel sensors, compass, and 
twelve volt power supply. The NAVIGATOR draws 
approximately twenty watts from the car's electrical 
system. Installation takes an average of 2 hours for 
a fleet vehicle, and 2 1/2 to 3 hours for a typical 
passenger vehicle. 

D. Patentability 

ETAK is aggressively pursuing patent, copyright, and 
trademark protection with the firm of Fliesler, Dubb, 
Meyer & Lovejoy as patent counsel. Patent 
applications are being prepared on seven aspects of 
the technology: 

navigation algorithm 
map data base development technique 
map data base storage technique 
flux gate compass electronics 
display drive electronics 
map display technique 
sensor compensation technique. 

E. Safety and Regulatory Considerations 

Safety and regulatory aspects of the ETAK vehicle 
navigation product have been researched by the law 
firm of Gibson, Dunn & Crutcher. The results are 
uniformly favorable. The ETAK product will easily 
comply with all relevant passenger safety and radio 
emission requirements. 

Map Cassettes 

A. Description 

Cassettes containing the map data will be sold 
separately. Each cassette covers an area comparable 
to the area covered by two to three typical paper 
street maps. For example, one cassette will cover 
residential streets from San Francisco to Palo Alto, 
major streets throughout the Bay Area, state and 
federal highways throughout the state and interstate 
highways for the rest of the country. Certain areas 
such as airports will be covered in exhaustive detail 
showing airline terminals, rental car return areas, 
and all access roads. 
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B. Digital Map Development 

ETAK requires a precise digital map of the entire 
country for its map cassettes. The U.S. Census Bureau 
has a digital map data base which contains an 
estimated ninety percent of the street segments in the 
metropolitan areas of the U.S. The Census Bureau 
spent approximately $60 million to assemble this 
data. This data is in the public domain, and 
available for the cost of copying. 

ETAK's application requires improving the coordinate 
accuracy of this data, adding data such as road 
classifications and turn restrictions, and eventually 
extending the data base to cover every street in the 
U.S. Additionally, ETAK will undertake a continuing 
program of updating and extending this data base. 

ETAK has developed a technique that allows a 
three-to-one improvement in productivity per 
workstation-hour in creating and updating digital map 
data. Using this technique, the improvements to the 
Census Bureau data for the San Francisco Bay Area will 
be completed in time for an Alpha Test in August 
1984. The remainder of California will be complete by 
ETAK's initial market roll-out in early 1985. The 
remaining metropolitan areas in the U.S. will be 
finished in 1985, and the data base will be extended 
to cover every road in the U.S. during 1986. This 
task requires a budget of $500,000 per year, including 
salaries for a staff of fifteen and lease payments for 
$300,000 of capital equipment. 

ETAK has contacted vendors who are capable of 
performing data base work, but are more expensive than 
the company's internal cost for the same work. The 
existence of these vendors reduces risks and allows 
ETAK the option of expediting the development of the 
map data base, should it decide that any time saved is 
worth the added cost. 

Alternatively, ETAK could obtain additional equipment 
and hire more staff to speed the rate of internal map 
development. It is possible that the company could 
complete mapping the entire U.S. by the end of 1985. 
This would require an additional $250,000 per year in 
staff and equipment lease expenses. 
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Automatic Vehicle Location (AVL) System 

A. Functional Description 

ETAK is actively developing an Automatic Vehicle 
Location (AVL) System for use by dispatcher-controlled 
fleets. The technology embodied in the ETAK NAVIGATOR 
serves as the basis for a cost-effective AVL System. 
This system will provide, at a central installation, a 
display of the current locations of suitably equipped 
vehicles. Such a system will have numerous applica­
tions for radio dispatched fleets. 

Presently, these vehicles are dispatched using voice 
communications over VHF mobile radios. With ETAK's 
system, each vehicle's radio will be connected to an 
ETAK NAVIGATOR and used to automatically transmit the 
vehicle's position and status to the dispatch center. 
The radio could still be used to provide normal voice 
communications. 

At the dispatch center, the ETAK AVL System displays a 
map showing the current position and status of all 
vehicles. In addition, other operator-selected 
locations are displayed. The map scale and center 
point can be adjusted according to changing needs. 
Location data can be presented individually or by data 
category. Once the dispatcher assigns a vehicle, the 
destination is digitally communicated and it appears 
on the vehicle's digital map display. 

B. Packaging 

The AVL System will be sold as a turn-key package 
which includes specialized NAVIGATORS and a computer 
for the dispatch center. NAVIGATORS in an AVL 
application require a communications interface to a 
vehicle's existing VHF radio. This will be provided 
either as a separate interface box or as a built-in 
capability of a specialized NAVIGATOR unit. The 
dispatch center system will use off-the-shelf 
hardware, including a microcomputer, a communications 
interface, and a display. In addition, ETAK 
applications software will be provided for use in the 
microcomputer. 
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COMPETITION 

Competing Vehicle Navigation Technology 

No product has yet been found, either available or under 
development, that is directly competitive with the ETAK 
NAVIGATOR. Several companies presently make vehicle 
navigation systems that display range and bearing to a 
destination after the driver has entered coordinates for 
both his location and destination. These systems do not 
have the map display and the automatic location 
capabilities of the ETAK system. Systems of this type are 
available in Japan from Toyota and Nissan, and are under 
development by VDO in Germany. 

Volkswagen, Blaupunkt, Siemens, and Mercedes have all 
described future systems that will contain a similar range 
and bearing capability, and will use the driver 
information system that is being installed in Germany. 
This system transmits information to drivers concerning 
traffic conditions, detours, and location while on the 
Autobahn. These systems do not offer complete navigation; 
they either indicate the direction of a given destination 
(if the driver knows and enters all the coordinates), or 
offer drivers other information of general interest. 

Honda has released a car navigation product in Japan 
called the "Electro Gyro-Cater." It dead-reckons, relying 
on continuous corrections by the driver. A dot is 
displayed on a CRT; as the car is driven, the dot moves. 
Maps are supplied on mylar overlays which the driver 
places over the CRT. The driver then adjusts knobs to 
move the dot to the position on the mylar map which 
corresponds to the location of the car. Periodically the 
driver has to readjust the dot to remove accumulated error 
in the dead reckoning. In addition, the driver has to 
replace map overlays whenever the car reaches the edge of 
the coverage area. The Honda system retails for $1300. 
It is considered by some to be a failure in the market; 
the need for continuous adjustments by the driver, the 
need to use map overlays, and an inadequate map data base 
have limited its utility. 

General Motors, Ford and Chrysler each include navigation 
systems in their "cars of the future," and Phillips is 
developing a concept prototype to promote use of their 
compact laser disk for map data storage. These systems, 
like the ETAK system, offer automatic location, map 
displays, and destination locator functions. Ford and 
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Chrysler intend to use the satellite-based Global 
Positioning System (GPS) which is expected to be available 
in 1990. GM is reportedly considering systems based on 
GPS, Loran, and dead reckoning. Phillips is using the 
Transit satellite system in conjunction with 
dead-reckoning. Industry sources report that none of 
these companies has yet made a decision to develop a 
navigation product. 

Both Ford and GM, however, will be installing CRT's in a 
limited number of 1984 cars. These CRT's will be used for 
non-essential displays such as climate control, stereo, 
clock, calendar, and M.P.G. If the CRT's are favorably 
received, the automakers may consider navigation as an 
additional application for CRT's in future cars. 

Industry sources assume that the major automakers will 
eventually offer navigation systems as an option, but that 
it will take them three years to reach the market once 
they make the decision to develop such a system. 
Alternately, they could reduce their time to reach the 
market by signing an interim contract with an aftermarket 
manufacturer, such as the contract between GM/Delco and 
Bose for high-end car stereos. 

Competing Vehicle Location Technologies 

Several companies have produced Automatic Vehicle Location 
(AVL) systems. Five municipalities have installed such 
systems but only three are currently in operation. 
Because of high costs and poor performance, these systems 
have not yet been used in commercial applications. A 
brief description of competing systems follows: 

Boeing. Boeing developed a dead reckoning system with 
rudimentary map matching. The system was inadequate 
to keep vehicles from getting lost. Furthermore, the 
navigation processing for each vehicle was done at the 
dispatch center, requiring nearly continuous 
communications. When a vehicle became lost, it took 
voice communications between vehicle and driver to 
reset vehicle location. In the mid-1970's, the Boeing 
system was implemented and tested by the St. Louis 
Police Department. It has met with mixed success and 
has not been implemented elsewhere. 
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Hazeltine. Hazeltine developed a radio navigation 
system using pulse trilateration. With such a system, 
each vehicle transmits pulses which are received at 
three or more locations. Vehicle locations are 
computed from the time of reception of the pulses at 
the different receive sites. In 1977, the system was 
implemented in one of the five Dallas police 
districts. The system developed equipment problems 
and the Police Department is uncertain of its future 
plans. To ETAK's knowledge, no other Hazeltine 
systems have been sold. 

Gould (AVM Systems Inc.). Gould has developed a 
proximity signpost system. With this system, low 
level battery powered radio transmitters are 
distributed throughout the coverage area. Each radio 
transmits a unique identifying code. Each vehicle 
equipped with a special receiver will pick up the weak 
signal and report the code back to the dispatch 
center. The location of the vehicle is inferred by 
its proximity to a known radio signpost. Such systems 
have demonstrated their capability but are costly for 
accurate location within large areas (necessitating 
purchase and upkeep of large quantities of 
signposts). A signpost system was installed in 1976 
in Huntington Beach, California and is still in 
operation. Since then, AVM Systems, Inc. has sold 
several other systems primarily to fixed route 
municipal bus fleets and to foreign governments such 
as Saudi Arabia. 

Motorola. Motorola has announced plans to market an 
AVL system utilizing Loran-C, which is a government 
operated radio navigation system used primarily for 
maritime navigation. This system will require a 
Loran-C receiver in each vehicle. Loran-C reception 
is typically subject to propagation anomolies, 
particularly in city highrise areas. In addition, 
certain areas of the country are not covered by these 
radio signals. This product is expected to be useful 
for situations not requiring map displays, or location 
accuracy sufficient to locate vehicles on specific 
streets. 
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ETAK's Competitive Position 

ETAK is applying two innovative technologies to the 
problems of vehicle navigation and vehicle location. The 
company's proprietary navigation techniques and its unique 
digital map database enable navigation and location 
products which offer a unique set of user benefits. ETAK 
believes its products will be seen as superior to the 
products of current competitors for many applications. 

The NAVIGATOR provides several benefits not offered by any 
competing product: 

1. It is the only product to accurately indicate the 
vehicle's current position on a moving map 
display. 

2. It is the only product which allows a destination 
to be found and displayed by entering street 
names and addresses. 

3. It is the only product which offers complete map 
coverage of large geographic areas. 

4. It will provide more accurate location 
information than any competing product. 

5. It is not subject to errors because of weather, 
radio propagation, or line-of-sight interference. 

ETAK's AVL System has several competitive advantages over 
the other systems described: 

1. It is the only system which has a street map in 
the vehicle showing current position. 

2. It is the only system that can plot positions 
accurately on a street map display at the 
dispatch center. 

3. It is the only system which can communicate 
destinations to the driver graphically. 

4. It is the only system which determines vehicle 
location at the vehicle without requiring 
external equipment. 

5. It will provide greater accuracy at a lower price 
than known competitors' systems. 
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Competitive Strategy 

ETAK believes it will receive several benefits from the 
introduction by other manufacturers of products which 
compete with the NAVIGATOR and the AVL System: 

publicity and credibility for the concept 

creation of a price umbrella 

opportunity for ETAK to develop clearly 
differentiated products. 

When viable competitors emerge, ETAK will be well 
positioned to maintain a leading position as a provider of 
vehicle navigation and location products. To achieve 
this, ETAK has developed the following competitive 
strategy: 

1. Focus on applications integrating vehicle 
navigation and digital mapping technologies. 
Work with third parties to develop needed 
technologies outside of ETAK's area of specific 
expertise. 

2. As appropriate, license the map database to third 
party software developers, publishers, and 
possibly to ETAK's competitors. This will 
generate additional revenues at a very low 
marginal cost, help develop an "applications 
library" for ETAK products, and may help 
establish ETAK's technology as an industry 
standard. 

3. Retain the company's current position as a 
technology leader by constantly improving the 
initial products, and integrating new 
technologies as they become cost-effective. 
Aggressively pursue patent protection for all 
applicable aspects of ETAK's technology. 

4. Offer a line of products to well-defined 
markets. While ETAK believes its products are 
broadly applicable, the company will focus its 
marketing efforts on a limited number of markets 
where it determines the opportunity is greatest. 

5. Develop and maintain a well-trained distribution 
network capable of selling a line of ETAK vehicle 
navigation and vehicle location products. 
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6. Undertake an aggressive cost-reduction program to 
position ETAK as a low-cost manufacturer. A key 
element in this program will be a product 
redesign scheduled for mid-1985. In addition, 
ETAK expects to obtain cost advantages from 
volume production. To achieve this, the company 
will use product designs offering the greatest 
possible amount of commonality among different 
products. 

7. Create an organization which works hard, works 
smart, listens to customers, and limits its 
activities to what it does best. Maintain an 
emphasis on flexibility, and make mid-course 
corrections as recommended by new information and 
a changing competitive environment. 
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MARKETING 

ETAK will market a line of high-quality vehicle navigation 
and vehicle location products which offer tangible user 
benefits to clearly-defined customer groups. The 
company's marketing plan reflects inputs from a wide 
variety of outside sources: 

conversations with potential end-users, dealers, 
competitors, and industry experts; 

formal market research, including a national mail 
survey of 12,000 consumers, in-depth telephone 
interviews with 80 retailers in 6 cities, and a 
formal focus group; 

numerous direct marketing contacts with potential 
customers. 

More input will be obtained in the coming months from 
continuing outside contacts as well as a limited market 
test, which is scheduled for autumn 1984. 

As ETAK continues to learn from the marketplace, it will 
continually refine its marketing plan. In every way, the 
approach will be pragmatic: "try it early, improve it 
quickly, try it again." Even after initial testing, there 
will be opportunities for mid-course corrections as the 
company proceeds with an orderly market-by-market 
roll-out. This roll-out will begin in early 1985, with 
completion scheduled for late 1986. 

Target Markets 

Based on market research to date, ETAK has chosen to 
target five customer groups: 

1. Car rental companies. There are 550,000 rental 
cars in the United States, 90% of which are owned 
by the four largest rental car companies. The 
ETAK NAVIGATOR will be particularly useful in 
rental cars, where drivers are often unfamiliar 
with the area in which they are driving. 

The NAVIGATOR provides a potentially strong 
promotional tool for rental car companies, who 
would use it to differentiate themselves from 
competitors, as well as to generate additional 
revenues. 
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2.  Nat iona l  package  de l ivery  companies .  The  four  
l a rges t  package  de l ivery  companies  opera te  over  
40 ,000  de l ivery  vehic les .  Nat iona l  package  
de l ivery  f lee t s  represen t  a  pr ime oppor tun i ty  for  
ETAK.  P ick-ups  and  de l iver ies  by  these  vehic les  
a re  par t icu la r ly  t ime-cr i t i ca l ,  wi th  companies  
compet ing  on  the  bas i s  of  de l ivery  speed .  

3 .  Commerc ia l  users .  Commerc ia l  users  main ta in  
f l ee t s  of  t rucks  or  cars  which  a re  used  fo r  
de l ivery  se rv ice  and  repa i r .  Wi th in  th i s  group  
of  users ,  ETAK wi l l  focus  on  in t ra -urban  
appl ica t ions .  Commerc ia l  users  can  be  d iv ided  
in to  two groups :  

Smal l  F lee t s :  Smal l  f l ee t s  a re  def ined  as  
having  f rom 2  to  10  veh ic les .  There  a re  
200 ,000  f i rms  in  the  U.S .  which  have  smal l  
veh ic le  f l ee t s ,  for  a  to ta l  of  900 ,000  
commerc ia l  veh ic les .  

Large  F lee t s :  F lee t s  f rom 11  to  200  
vehic les .  There  a re  75 ,000  U.S .  f i rms  
wi th  l a rge  vehic le  f l ee t s .  These  f l ee t s  
main ta in  5 ,000 ,000  vehic les ,  a t  l eas t  ha l f  
of  which  opera te  p r imar i ly  in  in t ra -urban  
a reas .  

The  h igh  opera t ing  cos t s  of  these  f lee t s  and  the  
h igh ly  compet i t ive  na ture  of  many commerc ia l  
f l ee t  bus inesses  c rea te  a  subs tan t ia l  oppor tun i ty  
for  ETAK,  e spec ia l ly  wi th  veh ic les  involved  in  
in t ra -urban  p ick-up  and  de l ivery  (es t imated  a t  
3 ,000 ,000) .  

4 .  Bus iness  Users .  Over  10 ,000 ,000  passenger  ca rs  
a re  used  for  bus iness  in  the  Uni ted  S ta tes .  
F ie ld  sa les  people  compr ise  the  la rges t  s ing le  
segment  of  bus iness  users .  Ind iv idua ls  in  
se rv ice ,  de l ivery  or  repa i r  bus inesses  a re  
another  major  g roup .  In  addi t ion ,  there  i s  a  
la rge  marke t  segment  of  "h igh ly  mobi le  bus iness  
people"  tha t  can  benef i t  f rom ETAK p roducts .  The  
cus tomer  p rof i le  in  th i s  segment  i s  very  s imi la r  
to  tha t  of  mobi le  te lephone  owners  and  po ten t ia l  
ce l lu la r  te lephone  owners :  busy ,  a f f luen t  
ind iv idua ls  fo r  whom " t ime i s  money,"  and  who see  
the  economic  va lue  of  increased  e f f ic iency  whi le  
d r iv ing .  

This  cus tomer  segment  wi l l  f ind  the  NAVIGATOR a  
convenience  i t em but ,  more  impor tan t ly ,  wi l l  be  
ab le  to  cos t - jus t i fy  i t s  purchase .  

2 4  



2. Package Delivery Companies, A large package 
delivery company has also committed to 
participation in this test. Other direct 
contacts have confirmed that there is an 
immediate market, both for the NAVIGATOR and the 
AVL System among package delivery fleets. 

3. Commercial Users. Numerous interviews with fleet 
owners have indicated strong interest in ETAK 
products, both the NAVIGATOR and the AVL System. 
These products have been seen as useful across a 
wide range of applications, from armored car 
services to regional trucking companies to cement 
delivery companies. In addition, conversations 
with land mobile communications dealers and a 
telephone survey of these dealers have confirmed 
that ETAK's products are of immediate interest to 
those who regularly sell to commercial fleet 
customers. 

4. Business Users. Casual conversations as well as 
formal research have demonstrated a high degree 
of interest in the ETAK NAVIGATOR among business 
people. A mail survey sent to 12,000 households 
and a focus group test both indicated a nearly 
universal recognition of the value of the 
NAVIGATOR for the business person who drives as 
part of his job. Likewise, conversations with 
land mobile dealers who presently sell mobile 
telephones to this customer group have indicated 
that the NAVIGATOR offers tangible benefits to 
business people, many of whom could cost-justify 
its purchase based on improved driving efficiency 

5. Casual Users. The mail survey mentioned above, 
as well as contacts with auto sound dealers, have 
indicated a high level of interest in the 
NAVIGATOR. The overwhelming majority (85%) of 
survey respondents were positive about the 
product concept. Most said they would like to 
own one. A smaller, but significant, number 
(10.5%) said they would be willing to pay over 
$1000 to own a NAVIGATOR. As expected, these 
were primarily affluent purchasers of other 
expensive electronics products. High-end auto 
sound dealers, who regularly sell $1000-$2500 
auto sound systems, clearly perceive a type of 
customer who will buy ETAK's NAVIGATOR for 
reasons other than cost-justified business use. 
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Taken as a whole, the comments of potential end-users, 
dealers, and industry experts suggest an immediate market 
for ETAK products. Accurately quantifying this market at 
the present time is not possible; a great deal more will 
be learned in the marketing test this fall. Based on the 
results of this test, ETAK will reassess its current 
strategy and may change priorities to emphasize particular 
target segments. 

User Benefits: The NAVIGATOR 

The ETAK NAVIGATOR allows drivers to do something they do 
nearly every day—select a route to a particular 
destination—in a way which is easier, more efficient, 
safer, and less subject to error than current means of 
route selection (i.e., paper maps, verbal instructions). 
For anyone who has ever taken a wrong exit, been lost, or 
been confused by a paper map or verbal directions, the 
value of ETAK's product is clear. 

1. Economic Benefits 

ETAK products provide strong economic benefits to 
anyone for whom "time is money." By selecting 
more efficient routes, not getting lost, and not 
being late for important business meetings, an 
ETAK customer can reduce wasted time and money. 
British studies have shown that 4% of all driving 
time is wasted by people who are lost or, at 
least, not taking the best route to their 
destinations (Computerworld, pg. 7, Dec. 22, 
1980) . 

Delivery and service fleets will receive several 
benefits from using ETAK's products, including 
increased driver productivity, reduced vehicle 
mileage, and reduced new driver training time. 

For dispatch applications, ETAK's AVL system 
increases efficiency in dispatch centers, and 
reduces congestion of radio frequencies as well. 
In some cases, commercial fleets will be able to 
operate with fewer vehicles and lower labor costs 
by using ETAK products. 
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Car rental companies will also gain economic 
benefits from ETAK products. They would install 
NAVIGATORS primarily in high-end cars. By 
promoting rental cars with navigation capability, 
they would hope to increase use of high-end cars 
(for which they charge higher rates) as well as 
charge a premium for use of the ETAK NAVIGATOR. 
They could use ETAK products to differentiate 
themselves from competition in order to increase 
revenues and profits. 

2. Functional Benefits 

The ETAK NAVIGATOR and ETAK's map cassettes 
provide a number of important functional benefits 
which are relevant to each of the target market 
groups: 

faster, easier, and more convenient to use 
than conventional maps 

less distracting and safer to use than 
paper road maps, especially at night 

eliminates need for verbal directions 

reduces anxiety and frustration of taking 
wrong turns and getting lost 

enables selection of more efficient routes 

gives drivers more confidence to explore 
unfamiliar areas and take alternative 
routes. 

3. Intangible Benefits 

Beyond the economic and functional benefits 
listed above, ETAK's products provide some 
important "intangible" benefits which are 
important to a particular group of potential 
customers. The NAVIGATOR is designed to be 
physically attractive, and to present a graphic 
display unlike any available auto 
instrumentation. Most automobile manufacturers 
are currently emphasizing the appearance of new 
electronic dashboard displays in luxury and 
high-performance cars. The NAVIGATOR offers an 
aftermarket option in state-of-the-art 
electronics which is unavailable in any factory 
production vehicle. 
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User Benefits: The AVL System 

The ETAK AVL System can aid dispatching in the following 
ways: 

1. Dispatch of The Most Appropriate Vehicle. 
Because current vehicle location and status and 
the locations of destinations are simultaneously 
displayed, the dispatcher can quickly assimilate 
this information and make effective dispatch 
decisions. 

2. Efficient Destination Instructions. When the 
dispatcher assigns a vehicle to a destination, 
that destination appears on the electronic map 
within the assigned vehicle. The driver 
immediately sees where he is and where he has to 
go, minimizing time lost in orientation, route 
selection, or finding the destination. 

3. Driver Safety. When the driver of an equipped 
vehicle indicates he is in danger, dispatcher 
knowledge of his exact location can aid in 
responding rapidly. 

4. Reduced Congestion of Voice Circuits. Crowding 
of voice circuits will be alleviated because 
automatic digital communication of position and 
destination information is more efficient than 
voice communication and because the on-vehicle 
map will reduce confusion and hence the need for 
clarification instructions. 

5. Dynamic Reassignment of Vehicles. As vehicles 
are dispatched and their availability status 
changes, current knowledge of the distribution of 
vehicles can aid in developing more efficient 
vehicle assignments. 

6. Enhanced Computer Aided Dispatch (CAD) Systems. 
Present CAD systems perform routing and 
accounting functions, but do not track the 
locations of the vehicles that are being 
dispatched. The capabilities of these CAD 
Systems will be enhanced through the addition of 
an ETAK AVL System. 

In addition, each vehicle in a fleet using ETAK's AVL 
System will have all of the benefits of the stand-alone 
NAVIGATOR. 
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Pricing 

ETAK's pricing strategy has the objective of maximizing 
company profits while maintaining orderly company growth. 
Initial prices have been selected which are expected to 
achieve this goal. The experience of a live marketing 
test in late summer will elicit valuable information on 
consumer price points which may recommend modifications to 
the current price schedule. The price list below shows 
this schedule, which is reflected in the company's current 
financial plan: 

Quantity 1985 Price 1986 Price 

Direct Sales 

NAVIGATOR 1-4 $ 1333 $ 1000 
5-9 5% discount 

10-99 10% discount 
100-999 20% discount 

1000-4999 30% discount 
5000 and over 40% discount 

Map Cassettes 1-4 $ 13 $ 13 
5-9 5% discount 

10-99 10% discount 
100-999 20% discount 

1000-4999 30% discount 
5000 and over 40% discount 

AVL Dispatch 1-4 $ 35000 $35000 
Computer 5-9 10% discount 

10 and over 20% discount 

Dealer Sales 

- NAVIGATOR 
sugg. retail $ 1333 $ 1000 

1-4 35% discount 
5-24 40% discount 

25 and over 40% + 5% discount 

- Map Cassettes sugg. retail $ 13 $ 13 
dealer price 50% discount 

- AVL Dispatch sugg. retail $ 35000 $35000 
Computer dealer price 35% discount 
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Distribution 

ETAK has established a marketing and sales organization 
model capable of serving each of the customer segments 
described above. This organization will become the 
distribution channel not only for the company's initial 
products, but for future products as well. Accordingly, 
the emphasis is on establishing a flexible organization 
oriented toward understanding and meeting the needs of a 
limited number of well-defined customer groups. 

1. Distribution Architecture 

The diagram on the following page shows ETAK's 
distribution architecture. ETAK will maintain a 
national sales office and will develop seven regional 
offices, each with a direct field sales force. The 
national sales office will sell to national account 
customers, and explore opportunities for OE sales, 
foreign sales, licensing agreements, and government 
contracts. The field sales force will establish a 
network of 750-1000 dealers who will sell and install 
ETAK products. In addition, the field sales group 
will sell directly to fleets, municipalities, and 
branch locations of national accounts. 

The diagram on page 32 shows the customer groups each 
element in the distribution structure will serve. 
ETAK will clearly define these responsibilities to 
help minimize cross-channel problems and potential 
problems which could otherwise develop between 
retailers and ETAK's direct field sales force. 

This distribution architecture has been described to 
numerous industry participants, as well as to 80 
dealers who were the subjects of a telephone survey. 
There has been almost unanimous endorsement of ETAK's 
distribution approach. Another positive indication 
regarding this approach is the ease with which dealer 
participants for the summer market test have been 
lined up. 

The distribution "reach" chart on page 33 shows 
specifically how ETAK will address each of the 
targeted customer segments. In addition, it 
identifies the primary means of demand creation for 
each of these groups. 
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2. Advantages of One-Step Distribution 

The one-step distribution architecture offers several 
advantages over other potential distribution 
approaches. With a one-step system, ETAK can maintain 
a much higher level of awareness and a much greater 
degree of control. Response time is shorter for any 
alignments which need to be made. Feedback from the 
field is significantly greater. ETAK will have a much 
greater ability to handle any problems which arise. 
Finally, close customer contact will allow ETAK to 
much more effectively define needed marketing 
corrections, product modifications, and new product 
development efforts. 

3. Flexibility of Distribution Structure 

The distribution structure described above offers a 
high degree of flexibility for changes in customer 
group priorities. The national sales office can 
quickly re-channel its efforts to concentrate on large 
customers offering the greatest potential. 

The regional sales structure is appropriate for a wide 
range of sales priorities. If necessary, the mix of 
dealer and direct sales people can be altered, as can 
the emphasis on auto stereo and land mobile dealers. 

4. Geographic Roll-out 

ETAK will establish its field sales effort in a 
controlled city-by-city roll-out. The current 
marketing plan calls for the following schedule: 

Launch Date Metropolitan Areas 

January 1985 Bay Area, Southern California 
May 1985 New York, Northern New Jersey, Connecticut 
August 1985 Balance of Far West 
November 1985 Texas 
December 1985 Washington, D.C., Pennsylvania, Maryland, 

Virginia 
February 1986 Illinois, Missouri, Wisconsin 
April 1986 Michigan, Ohio, Indiana 
June 1986 Georgia, Florida, Alabama, Carolinas, New 

England 
July 1986 Minnesota, Iowa, Nebraska 
September 1986 Balance of Mid-West, Mountain States 
December 1986 Kentucky, Louisiana, W. Virginia, Tennessee 
Early 1987 All remaining rural areas 
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Within each area, ETAK dealer reps will set up and 
service auto stereo and land mobile dealers, who will 
retail the company's products. Direct sales reps will 
sell to small fleets. Regional sales managers will 
sell to large regional fleets. ETAK regional offices 
will be established in San Francisco, New York and 
Dallas in 1985, and in Los Angeles, Chicago and 
Atlanta in 1986. 

5. Dealer Profiles 

ETAK will sell its products through two types of 
dealers: land mobile communications dealers and 
"high-end" auto stereo dealers. Each of these dealer 
types has a different set of strengths and 
capabilities, and each addresses a different customer 
base: 

Land Mobile Dealers 

Land mobile dealers sell and install VHF two-way 
radios and mobile telephones for commercial fleet 
applications, as well as for use by individual 
business drivers. They have a customer base 
which includes many high-potential ETAK 
customers, both for the NAVIGATOR and the AVL 
System. These customers commonly spend 
$1000-$3,000 for each radio unit installed in a 
vehicle. Land mobile dealers have high levels of 
technical expertise, both in installing and 
servicing electronics products in vehicles. 

The larger and more sophisticated land mobile 
dealers generally have a small outside sales 
force which calls on commercial fleet customers. 
These sales people are familiar with 
"cost-justification" selling and are capable of 
selling both the NAVIGATOR and the AVL System. 

Land mobile dealers generally have a very low 
profile and do not exhibit a high level of 
marketing sophistication. ETAK pull-through 
programs will be important as an aid to the sales 
efforts of these dealers. ETAK will position its 
products as cost-justified adjuncts to land 
mobile communications equipment currently in use. 
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Auto Stereo Dealers 

Auto stereo dealers sell and install auto stereo 
systems and auto alarm systems, primarily for 
personal use in passenger vehicles. The auto 
stereo customer base includes a wide range of 
individuals who spend from $250 to $2500 for an 
auto stereo system. Approximately 30% of 
industry revenues come from sales over $1200. 
"High-end" dealers make a disproportionate number 
of these sales. 

Dealers concentrating on high-end sales of this 
type have a great deal of familiarity with 
complex installations of electronics products in 
automobiles. They have an inside sales force 
which is familiar with selling the intangible 
benefits of quality sound and the appearance of 
high-end auto sound products. These dealers 
generate a large amount of walk-in traffic, which 
offers ETAK a tremendous amount of marketing 
exposure. With effective pull-through programs 
and point-of-sale programs, the NAVIGATOR should 
become a high visibility item in selected 
high-end auto stereo stores. ETAK will position 
the NAVIGATOR as a functional, attractive 
addition to other sophisticated auto electronics 
products. 

Demand Creation 

1. Advertising 

ETAK has budgeted a significant advertising 
effort subject to testing for cost-effectiveness. 

The following programs are being considered: 

advertising in trade publications read by 
car dealers, land mobile dealers, auto 
stereo dealers, fleet vehicle buyers, and 
mobile communications manufacturers 

co-op advertising programs for land mobile 
dealers and auto stereo dealers 

advertising in specialty publications 
directed to end-users: commercial fleet 
operators; owners of delivery, service and 
repair businesses; sales people; real estate 
agents; and, auto and electronics 
enthusiasts . 
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2. Promotion 

A variety of promotional materials will be 
developed for use in sales presentations to 
commercial customers, for trade show exhibits, 
and for use by land mobile and auto stereo 
dealers. These will include product brochures, 
sales literature, and point-of-sale demonstration 
displays for use in retail outlets. Such 
displays will include a demonstration of the 
NAVIGATOR, simulating operation in a moving 
vehicle. 

3. Public Relations 

ETAK will contract with an outside public 
relations firm to generate appropriate publicity 
for the company and its products. This firm will 
be directed to reach dealers, targeted customers, 
and members of the investment community. Trade 
and general media exposure will be sought in 
appropriate publications, as well as on radio and 
television. 

4. Direct Marketing 

ETAK will use several direct marketing approaches 
to reach targeted customers: 

Sales calls by ETAK's field sales force to 
demonstrate the product and present a 
cost-justification rationale for purchasing 
the company's products. 

Participation in a limited number of trade 
shows. The largest of these are the Land 
Mobile Expo, the National Auto Dealers 
Association Show, and the Consumer 
Electronics Show. Smaller specialized shows 
include trucking industry shows and 
recreational vehicle shows. 

Direct mail programs oriented to small 
fleets and business people. Land mobile 
dealers have found direct mail to be an 
effective marketing approach, and many have 
extensive mailing lists of high-potential 
ETAK customers. Direct sales programs 
targeted at specific occupational groups 
(real estate agents, electronics sales 
people) will be used to pull customers into 
retail outlets. 
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Sales Objectives 

ETAK has established a specific set of sales objectives 
which represent a realistic growth plan. The company 
plans to sell approximately 11,000 NAVIGATORS in 1985 and 
44,000 in 1986. Specific sales objectives by customer 
group are shown on page 39. These are stated in terms of 
market penetration in the table on page 40. 

These objectives are based on assumptions regarding the 
numbers of dealers and sales per dealer which are detailed 
in the "Financial Projections" section of this plan. 

The potential exists for higher sales volumes if large 
fleet customers choose to equip a significant percentage 
of their vehicles with NAVIGATORS, if potential OEM or 
licensing agreements are concluded, or if any segment of 
individual drivers embraces the product and buys in 
significant quantities. 
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Market Penetration Assumptions 

1985 

National Accounts and Commercial Users! 

Total market 
NAVIGATORS sold 
portion of total market 

Business Users2 

Total market 
NAVIGATORS sold 
portion of total market 

Casual Users! 

Total market 
NAVIGATORS sold 
portion of total market 

6,600,000 
5,195 

1 in 1270 

10,000,000 
3,701 

1 in 2702 

115,000,000 
2,468 

1 in 46,596 

1986 

6,600,000 
17,152 

1 in 385 

10,000,000 
16,043 

1 in 623 

Trade Penetration Assumptions 

Land Mobile Dealers 

Year End Year End 
1985 1986 

total number 5,000 5,000 
ETAK dealers 130 420 

portion of total market 1 in 38 1 in 12 

Auto Stereo Dealers 

total number 8,000 8,000 
ETAK dealers 130 420 

portion of total market 1 in 62 1 in 19 

V Source: Fleet Owner magazine: Represents total class 
1-8 trucks, in fleets of 2 or more vehicles, as well as 
rental car vehicles and national delivery vehicles. 

2/ Source: Automotive Fleet magazine. 

3/ Sou rce: U.S. Passenger Car Registrations, Wards 
Automotive Review: represents total passenger car 
registrations, less passenger cars in business use. 
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MANUFACTURING 

ETAK will develop the capability to manufacture quality 
products at low cost, over a wide range of potential 
demand levels. The company's baseline production plan 
calls for production of 225 NAVIGATOR units in 1984, 
11,000 units in 1985, and 44,000 units in 1986. 
Contingency plans call for higher and lower production 
levels during this time period. Manufacturing will 
produce additional ETAK products as well: map cassettes, 
AVL systems, specialized NAVIGATORS for commercial fleet 
applications, and future products. 

ETAK's products are relatively simple to manufacture. The 
microprocessor-based NAVIGATOR computer unit is similar to 
a home computer in complexity. Other parts of ETAK's unit 
are similar to other existing products and require no 
unique manufacturing capability. Contract manufacturing 
companies have quoted on the ETAK product and reported 
that they are comfortable with all aspects of its 
manufacture. 

To meet ETAK's manufacturing objectives, several 
manufacturing programs have been developed: 

1. Small initial production run. 

225 NAVIGATOR units will be built in 1984, 
beginning in August. These will be complete 
production units, using the same set of parts 
planned for larger production volumes in 1985. 
Likewise, all housings will be made using tools 
that will continue to be used in 1985. The 
initial production run will include a mix of 
NAVIGATORS with 7-inch displays and 4.5-inch 
displays. 

The emphasis in the initial production run will 
be on producing quality units, and on learning 
about potential production problems. 
Accordingly, all units will be assembled by 
ETAK's engineering and manufacturing staff. 
Board stuffing will be done by an outside 
contract assembly firm. Production cost will be 
a secondary priority during this initial 
production period. 
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During the initial production run, ETAK will 
assess any problems experienced, and will 
carefully monitor the performance of all units 
built. During this period, final manufacturing 
decisions for 1985's full-scale production will 
be made. Only after this is done will assembly 
and test equipment be ordered, and production 
workers be hired. 

Flexible plans for full-scale production. 

The baseline production plan for 1985 calls for 
11,000 units to be completed. Under this plan, 
100 units will be available for shipment in 
January. By year-end 1985, the company will be 
producing 1700 units per month. Throughout this 
period, ETAK will continue to use outside 
suppliers for board stuffing and cable assembly. 
ETAK will hire its own employees for final 
assembly and test. Use of specialized manufac­
turing equipment will be kept at a minimum until 
production volume justifies automated assembly 
techniques. Emphasis will be on flexibility and 
cost reduction, as well as on establishing a 
routine manufacturing process. 

Two contingency plans have been developed: one 
for production of 6,000 units in 1985; and one 
for production of 30,000 units. The company 
believes it can efficiently manufacture products 
across this entire range of potential production 
volumes. Until demand for ETAK's products is 
proven, the company will make no major 
commitments regarding manufacturing equipment or 
hiring production workers. On an ongoing basis, 
the company will use outside services to cope 
with any short-term needs for high-volume 
production. 

Use of outside manufacturing where appropriate. 

ETAK will continually evaluate the alternatives 
of outside manufacturing for all aspects of its 
products, including local and off-shore contract 
assembly. 
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Initially, printed circuit board stuffing will be 
done through a local contract assembly house. 
Wheel sensors will be completely manufactured 
outside to ETAK's specifications. Cassette tapes 
will be manufactured and recorded for ETAK by a 
cassette tape manufacturer. 

ETAK is currently receiving bids for off-shore 
manufacturing of the 7-inch and 4.5-inch display 
units, as well as the tape drive. It is possible 
that units produced off-shore could be shipped as 
early as May 1985. If this is done, ETAK would 
continue for some time to manufacture the 
computer unit in-house in order to retain control 
of the manufacturing process for this most 
complex part of the product. 

After a final design has been established, and 
all production problems solved, the company will 
consider off-shore production of the computer 
unit as well. If this is done, ETAK will 
maintain a small local production facility in 
order to develop improved manufacturing 
procedures, to identify and solve any production 
problems which arise with design changes, and to 
enable the rapid introduction of new products. 
Commercial products would likely continue to be 
manufactured domestically. 

Aggressive cost reduction program. 

Beginning in 1985, ETAK will implement an 
aggressive cost reduction program. By January 
1986, unit costs for the NAVIGATOR should be 
reduced from $375 to $257. The cost reductions 
will be achieved by a combination of factors: a 
simplified product design for the computer unit, 
improved efficiency in in-house production, 
off-shore manufacturing of the display and tape 
units, and price breaks on component parts 
because of volume purchases. 

The simplified product design involves the use of 
semi-custom integrated circuits and an enhanced 
microprocessor, which will reduce the component 
parts count significantly. ETAK1s engineering 
group will begin work on the new product design 
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in early 1985, after the performance results from 
the units produced in 1984 have been analyzed. 
The new low-cost product will be available for 
testing in November, and is planned for volume 
production beginning in January 1986. 

The table on the next page details ETAK's current 
production cost estimates. ETAK may be able to 
achieve earlier, smaller-scale cost reductions in 
May or June 1985 as it utilizes off-shore 
manufacturing for the display and tape units. 
Depending on production volumes, ETAK may receive 
quantity discounts on component part orders 
during this time period as well. 

44 



Product  Cos t  Es t imates  

1984 1985 1986( b )  

Q U A N T I T Y  200 11 ,000  44 ,000  

Elec t ron ics ( a )  $262  $225 $150 
Disp lay  68  55  35  
Casse t te  53  40  30  
Compass  3  33  
CPU Hous ing  26  17  14  
Wheel  Sensor  9  6  6  
Labor  47  29  19  

$468 $375 $257 

M a n u f a c t u r i n g  OH 37  15  

$412 $272 

(a )  The  e lec t ron ics  for  the  d i sp lay  and  casse t te  un i t  a re  pr iced  
in  the  ind iv idua l  un i t .  

(b)  The  1986  product  inc ludes  severa l  des ign  and  manufac tur ing  
changes :  

1 .  Use  80188 to  rep lace  8088 and  suppor t  ch ips .  
2 .  Use  semi-cus tom IC 1  s  to  reduce  par t  count  and  number  o f  

p r in ted  c i rcu i t  boards .  
3 .  Have  d i sp lay  manufac tured  o f f - shore .  
4 .  Have  casse t te  un i t  manufac tured  o f f - shore .  
5 .  Use  au tomated  t es t  equipment  fo r  p r in ted  c i rcu i t  board  

t es t ing .  
6 .  Use  au to  inser t ion  of  p r in ted  wire  assembl ies .  
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5. Manufacturing Information System 

ETAK is in the final stages of implementing an on-line 
business information system (NCA Maxcim) . This system 
will provide information relative to all aspects of 
manufacturing, including manufacturing engineering, 
materials management, production control, and 
inventory control. ETAK will benefit in several ways 
from this system. Benefits will include economies in 
purchasing, efficiencies in production, lowered 
inventory costs, and increased control of the entire 
production process. 

6. Plans For Other Products. 

ETAK will develop manufacturing plans in 1985 for the 
AVL System, as well as other potential products. None 
of these products offer any particular difficulties in 
production. 

The AVL System will be comprised mainly of 
off-the-shelf hardware from other manufacturers 
(microcomputer, display, modem). ETAK will provide 
only specialized software for these systems. These 
systems will, however, require a specialized NAVIGATOR 
with an integrated communication interface. 
Manufacturing requirements for this product are 
essentially the same as for the basic NAVIGATOR. 

Most future products currently being assessed have 
similar manufacturing requirements to ETAK's initial 
products. These products may include a different type 
of CRT, or a different set of electronic components, 
but would essentially require the same manufacturing 
process. Possible exceptions are specialized products 
for the military. ETAK will assess whether military 
orders justify the potential requirements of 
manufacturing to military specifications. 
Alternatives include using outside contractors to 
manufacture specialized military products. 
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PRODUCT DEVELOPMENT 

The vehicle navigation, display and digital map technologies 
developed at ETAK are being applied to new product concepts 
which have significant commercial and military market 
potential. 

Government and Military Products 

Contacts with the Defense Advance Research Project Agency 
(DARPA), the Army's Office of Command, Control, 
Communications and Intelligence (C^I) , and the Army Science 
Board have indicated numerous applications for ETAK' s 
NAVIGATOR and AVL products directly or with suitable 
modifications. Application areas include: 

on-base and off-base driver assistance; 

foreign territory driver assistance; 

tactical communications for tanks, mobile armament 
and combat vehicles; 

Autonomous Vehicle Program; 

registration of Global Positioning Satellite (GPS) 
navigation onto a map data base; and 

trip recorders. 

Government and military customers offer long-term potential 
as ETAK customers. Contact with the following government 
organizations have generated substantial interest: 

1. Department of Defense 

Office of the Assistant Secretary of the ARMY 
(Research, Development and Acquisition) 

Material Development and Readiness Command 
(DARCOM) 

Army Development and Employment Agency (ADEA) 

Defense Advanced Research Projects Agency 
(DARPA), Information Processing Technical Office 
(IPTO) 
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2. Department of Justice 

National Institute of Justice 

Federal Bureau of Investigation (FBI) 

Drug Enforcement Agency (DEA) 

Map Data Base Products 

There is a rapidly emerging business in the field of digital 
map data base production and application. The ETAK data base 
will be the most accurate and complete digital map data base 
available for the U.S., and will have applications beyond 
vehicle navigation: 

Map publishing. High quality paper maps such as 
those made by AAA or Rand McNally could be 
automatically plotted from digital data base 
information. Maps for special purposes could be 
produced quickly and easily. 

As a base for specialized maps. The ETAK data base 
could be extended, on contract, to engineering 
firms, utilities, and public works departments to 
cover particular cities in great detail showing 
locations of property and equipment owned or 
maintained by these organizations. 

Geocoding. Geocoding is the assignment of 
geographic codes, like city, county, zip code, and 
census tract, to particular addresses. Geocoding 
makes the data base appropriate for sale to the 
Census Bureau, and useful for planning and thematic 
mapping. 

Planning and research applications. The data base 
could be used to optimally configure police beats, 
school service areas, sales territories, and 
determine desirable retail business locations. 

Thematic mapping. The data base could be used as a 
base that shows important features, highways, and 
shorelines on a thematic map. Thematic maps might 
be used to show income by zip code, or family size 
by census tract, for example. 

Routing. An accurate digital roadmap is necessary 
to determine optimal routes for companies having 
fleets of trucks. Computerized routing programs 
would use ETAK's digitized map data base for 
determining these routes. 

48 



Yellow pages map data base. A digital map data 
base could be used in conjunction with the 
presently available yellow pages data base to 
offer a service showing yellow pages information 
tied to locations. For example, one could choose 
to see only the six closest locksmiths, rather 
than all of the locksmiths listed in a yellow 
pages area. 

In addition to these applications, ETAK is discussing 
direct licensing of the data base to the U.S. Bureau of 
the Census. 

Product Enhancements 

ETAK will continually examine potential product 
enhancements and study appropriate technologies for 
inclusion in its products. Future ETAK products will use 
color CRT's and may eventually incorporate flat panel 
displays. Voice input and output are also being 
considered. The NAVIGATOR could warn the driver of 
upcoming turns, and the driver could zoom the display in 
and out by voice command. 

The method used for data storage will undoubtedly change. 
Currently, ETAK uses a cassette for data storage, which is 
presently the only cost-effective approach. However, when 
a different storage technology offers superior 
reliability, density, and cost, it will be incorporated. 
Storage methods which may become appropriate include 
optical cards and disks. 

New navigation technologies are also under consideration. 
For special applications in survey or off-road travel, it 
may be appropriate to include a Global Positioning System 
(GPS) receiver in an ETAK product. 

Other Product Concepts 

In addition to the ETAK NAVIGATOR and AVL System, other 
product concepts are currently being assessed: 

1. Cellular Telephone AVL System. ETAK's AVL Syste 
could be modified to use cellular telephone 
communications instead of mobile radio. 
Discussions have been initiated with one of the 
large cellular licensees about implementing the 
AVL communication function as a new service to be 
offered by cellular system operators. 
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2. Integrated Navigator/Cellular Telephone. The 
addition of a cellular telephone could greatly 
enhance the capabilities of a navigation system 
for individual drivers. In an integrated system, 
the NAVIGATOR would serve as the control head for 
the telephone, using the same keys and display. 
A car equipped with a cellular telephone, a 
keyboard, and a NAVIGATOR would essentially have 
a computer terminal aboard. A secretary could 
leave a message on the display in a vehicle. 
Alternately, the salesman could access customer 
information and enter orders by logging into a 
computer at his company. 

Future versions of the NAVIGATOR could store 
commonly used numbers, and possibly dial by voice 
command. In addition, the cellular radio could 
be used by the NAVIGATOR to access data base 
services offering information on either traffic 
conditions or yellow pages information. The 
NAVIGATOR would display this information on its 
CRT. 

3. Trip Recorder. A trip recorder could be added to 
the NAVIGATOR which would record vehicle 
parameters (RPM, speed, etc.) as well as the 
vehicle's time/location track. Trip recorders 
for commercial fleets (without location track 
recording capabilities) are presently 
manufactured by several companies. Only ETAK can 
provide a location track recording capability 
which would be useful for billing and driver 
supervision functions. 

4. Locator. Another product being assessed is an 
inexpensive computer/graphics display terminal 
for the counter-top. This product would have a 
map display like the NAVIGATOR'S, but would have 
no navigation capability. In its simplest form 
it would offer the capability to find specific 
locations, much like the NAVIGATOR'S destination 
function. An inexpensive printer could be tied 
to the locator which would allow users to 
generate a paper map of a specific area showing 
specific locations. Examples of applications are 

Destination Aid: The basic NAVIGATOR 
destination function applied to non-vehicle 
situations. 

50 



Yellow Pages: When you want to know the 
closest store. 

Travel Agencies: To solve the problem of 
locating a convenient hotel close to a given 
location in some unfamiliar city. 

Realtors: To provide an up-to-date map 
showing the locations of selected listings. 

Specialized Software. Specialized software 
cassettes could be developed to provide 
applications beyond those offered by the 
NAVIGATOR and ETAK's map cassettes. One set of 
these would be map-related. Examples include: 

Realtors' map which includes MLS listings. 

Truckers' map which indicates streets 
accessible to large trucks. 

Restaurant guide which describes local 
restaurants and indicates their position on a 
map. 

Tour guide which indicates and describes 
points of interest. 

Another type of software could use the 
capabilities of the NAVIGATOR and its sensors, 
but would not be map-related. For example: 

Performance monitoring cassettes which would 
provide graphic displays of vehicle 
performance parameters for use by auto 
enthusiasts . 

Maintenance schedule software which would 
prompt drivers for routine maintenance, and 
keep a log of a vehicle's maintenance history. 

Business expense report cassettes which would 
automatically log business mileage, and keep 
track of other on-the-road business expenses 
incurred by a driver. 

Eventually, ETAK expects outside software 
developers to create this type of software. ETAK 
will establish a licensing program to encourage 
this. Initially, ETAK may develop some software 
in-house if necessary to provide additional 
capabilities for owners of ETAK products. 
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FINANCIAL PROJECTIONS 

Assumptions 

1. Gross Revenue - Based on assumptions shown in sales 
forecast. Critical assumptions are as follows: 

initial dealer stocking order of 10 units; 
re-orders at rate of 5 per month, beginning in 
second month; 
17 NAVIGATOR units sold each month by each direct 
sales person; 
1 AVL system sold every 3 months (at $21,000) by 
each direct sales person; 
1985 prices for dealer sales: 

40% off $1333 = $800; 
1985 prices for direct sales: 

20% off $1333 = $1067; 
1986 prices for dealer sales: 

40% off $1000 = $600; 
1986 prices for direct sales: 

20% off $1000 = $800; 
Cassette unit sales assume that each NAVIGATOR 
sale will generate three cassette sales (at $5 
each) in year 1, two in year 2, and two in year 
3. Commercial customers will buy one cassette in 
year 1, one in year 2, and one in year 3. 

2. Discounts - Assumes a 2% cash discount is offered, 
which is applied to 25% of NAVIGATOR, cassette, and 
AVL revenues. 

3. Bad Debts - Assumes 1% uncollectible bad debts for 
NAVIGATOR, cassette, and AVL revenues. 

4. Cost of Goods Sold - Costs will be reduced over time 
because of: product modifications for cost 
reduction, purchasing efficiencies from increased 
volumes, production efficiencies from manufacturing 
experience, and a decrease in manufacturing overhead 
as a percentage of unit manufacturing costs. 
Specific cost assumptions are as follows: 

NAVIGATOR 
1984 $ 468 
1985 $ 375 
1986 $ 257 

Cassettes $ 2 
AVL Systems $12,600 
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5.  Warran ty  Cos ts  -  Assumes  2% o f  NAVIGATOR and  AVL 
Sys tems  sa les  wi l l  cover  to ta l  cos t  of  se rv ice ,  
repa i r ,  and  rep lacement  of  defec t ive  un i t s  
covered  by  war ran ty .  These  cos t s  a re  t rea ted  as  
par t  of  the  cos t  of  goods  so ld .  

6 .  Opera t ing  Expenses  -  Expense  assumpt ions  th rough 
1985 a re  based  on  de ta i led  depar tmenta l  
opera t ing  p lans  and  budgets .  In  1986,  marke t ing  
expenses  a re  de te rmined  in  the  same manner .  
Other  depar tments  a re  budgeted  to  grow a t  ra tes  
of  2 .5-5% per  month .  

7 .  In te res t  Income -  Assumes  8% annual  in te res t  
rece ived  on  a l l  cash  and  inves tments  main ta ined .  

8 .  Taxes  -  Assumes  10% s ta te  income tax  pa id  f rom 
in i t i a l  month  o f  p rof i tab i l i ty ,  beginning  in  the  
f i r s t  prof i tab le  year .  Assumes  36% federa l  
income tax  pa id  a f te r  tax  loss  car ry- forward  i s  
deple ted .  Taxes  assumed to  be  pa id  one  month  
a f te r  they  a re  incur red .  

9 .  Lease  Payments  -  Assumes  use  of  l ease  l ines  for  
a l l  cap i ta l  equipment  needs .  Lease  te rms  for  
Mas te rLease  and  Behr  l ines  inc lude  a  10% depos i t  
and  a  ra te  of  $22  per  $1000 of  l eased  equipment  
per  month  on  a  f ive-year  l ease .  Lease  t e rms  for  
In te rLease  assume a  3-year  l ease ,  wi th  payments  
o f  $31 .50  per  $1000 per  month .  This  l ease  
requi res  ETAK to  main ta in  a  25% in te res t -bear ing  
cash  secur i ty  depos i t  based  on  the  ou ts tanding  
amount  o f  the  l ease .  The  secur i ty  depos i t  
requi rement  i s  re leased  a f te r  th ree  quar te rs  of  
p rof i tab i l i ty .  

10 .  Accounts  Rece ivable  -  Assumes  rece ivables  wi l l  
be  co l lec ted  in  an  average  of  60  days .  

11. Accounts  Payable  -  Assumes  opera t ing  expenses  
a re  pa id  in  an  average  of  15  days .  Assumes  
non-expense  i t ems  a re  pa id  in  the  month  in  which  
they  a re  incur red .  Assumes  inventory  purchases  
a re  pa id  in  30  days .  

12 .  Inventory ,  Labor  and  Overhead  -  Assumes  
mater ia l s  purchases  and  cont rac t  assembly  
charges  a re  incur red  75  days  pr ior  to  sa le  of  
p roducts  in  1985 ,  and  60  days  pr ior  to  product  
sa le  in  1986.  Assumes  l abor  expense  i s  incur red  
and  pa id  45  days  pr ior  to  product  sa le .  Assumes  
manufac tur ing  overhead  i s  pa id  in  the  same month  
as  product  sa le .  
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SUMMARY FINANCIAL PROJECTIONS 
($Thousands) 

1984 1985 1986 

Pro Forma Income Statement 

Net Revenue $200 $10154 $ 28965 

Cost of Goods Sold 92 5107 13515 

Gross Margin 108 5047 15450 

Operating Expenses: 

Engineering 918 1348 2199 

Digital Mapping 370 654 835 

Manufacturing Start-up 211 0 0 

Marketing 293 2431 6783 

Finance/Administration 555 742 1109 

Total Operating Expenses 2347 5175 10926 

Operating Income (2239) (128) 4524 

Interest Income 111 133 82 

Reserve (500) (500) (1000) 

Pre-Tax Income (2628) (495) 3606 

Taxes 0 0 ( 368) 

Net Income (2628) (495) 3238 

Cumulative Net Income (3091) (3586) (348) 

Cash Flow 

Sales Receipts $ 65 $6954 $25715 

Operating Expenses (2262) (5023) (10650) 

Non-Operating Items ( 752) ( 915) ( 1829) 

Inventory ( 205) (5287) (12180) 

Total Cash Flow (3154) (4271) 1056 

Cumulative Cash Flow (3606) (7877) ( 6821) 

Capital Requirements 

New Capital Required $5000 $2500 $ 0 

Cumulative Capital Invested 6100 8600 8600 
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