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Straying From the Beaten Path 
Sometimes Pays Off 
Tektronix was twenty-two year old before the first Tektronix information 
displa)' product appeared on the market. ince that time the Information 
Display Divi ion h become a major contributor to Tektronix' growth and 
success. Howe er, becau e information displa products are not test-and­
measurement instrument , they presented new challenges in development, 
marketing, and sales. In meeting the e challenges the Information Di pla)' 
Division (TDD) has acquired an identity of its own - an identity with which 
even some of Tek' "old timer ''maybe unfamiliar. 

To learn more about tbi dynamic organization :and its products. FE talked to 
Lang Hedrick, Operations manager, at Wil on-ville. 

How did Tektronix, a a 
manufacturer of test-a11d­
measurement i11slrume11t , happen to 
get into the informatio11 di play 
business'! 

Welt first of all. we had the direct­
view storage tube (DVST). orm 
Winningstad and Frank Con alvo 
thought it could be u ed in a fac imile 
transmis ion sy tern. In the cour e of 
the research a ociated with thi 
project (it wa later dropped). they 
discovered that Tektroni could 
make a quick penetration of the 
computer peripheral market with 
the 611 Di play onitor. who c 11-
inch DVST wa ideally uited to the 
display of computer data. 

Could you expand on that poi11t a 
little? 

Certainly. Without a bistable torage 
tube. the only method available at 
that time for generating a CRT 
di play of computer data was the 
"refresh" technique. This technique 
requires the computer to repetiti\'el} 
tran. mit a block of data to the 
di pla)• device at a rate fast enough to 
eliminate flicker. The DVST. on the 
other hand. requires on!_ one 
transmi ion of data. whlch it tore 
for \ iewing. hi ubstantiaUy 
reduce data tran mis ion cost . 

The 611. our first product. wa 
de igned specifically for thi 
application and it continue to be a 

iable information display prnduct. 
We actually entered the computer 
terminal busines with the T4002, a 
computer terminal with an I I-inch 
DV T that old for about $!OK. 

Did anyone at that time have any 
idea they were entering a new 
bu ines thaJ would e,·entually grow 
to ii pre e11t size? 

Perhap , but I doubt it. Our 
experience in thi re pect wa more in 
the Howard Vollum tradition -
marketing a product o superior to 
it competition that it created, (a 
oppo ·ed to imply meetL11g) a 
demand - and then being surprised 
by the ru h of orders. 

You see. the mall. crisp pot and 
high re olution of the DVST made it 
a uperior CRT for graphic displays. 
and computer graphic , as just then 
emerging a a. practical technique. 
With the right software. ream of 
computer printout could be 
converted to graphic di plays in the 
form of graph . chart . isometric 
drawings and other graphic 
repre entation . This technique 
made it ea y for u er to isualize the 
re ult of their computations. When 
we introduced the 4010, with about 



The instrument that started it all. The 611 
Display Monitor, built around Tek's direct­
view storage tube (DVsn, drastically 
reduced the costs of displaying computer 
data, and started Tektronix in the Infor­
mation display business. 

twice the performance and half the 
co t of the T4002. we had a real 
winner. Innovative engineer who 
couldn't afford a SIOK, refreshed­
grapbics termjnal had little trouble 
coming up with $41<. for the uperior 
40 l0. So we were really wamped 
with order . 

A II right, that explains how Tek got 
into the information display 
business. What came next? 

Hard copy units. Very often a 
permanent record of a computer 
di play i required for study or 
documentation. This is accomplish­
ed b_ a hard copy unit. which 
reproduce on paper the 
alphanumeric and graphic data 
hown on the terminal's di pla . One 

type gets it · information by scanning 
the tored image on a DVST. The 
other copies video directly. We make 
both type . 

Then. in 1971 Tektronix acquired 
Cintra, a ma nufacturer of de ktop 
calculators located in Sunnyva le, 
California. Tek began marketing 
their model 909 with a Tek logo, 
\ ithout notable succe . So the 
Sunnyvale facili ty wa closed down 
and the de ktop calculator acti ity 
\ a reconstituted under H iro 
Mori ya u. Out oft hi effort came the 
TEK 31 Calculator. a succe ful 
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product that remam a part of the 
IDD line. 

At about the ame time we acquired 
rights from a firm called Valtec to 
build bur fir t plotter. the 4661. 

What is the dijfere11ce between a 
plotter and a hard copy unit? 

lt' main ly one of line re elution, as 
far a re ult · are concerned. Hard 
copy unit u e a thennal or 
electro tatic printing prooes that is 
atisfactory for quick re ults. but 

lack the qualit_ and resolution 
requ ired for many application . uch 
a producing a ma ter drawing for 
the engineering department or a 
graph for an advertising brochure. A 
plotter is an electromechanical 
device that convert computer data 
to a clean. high-re olution. pen-and­
ink drawing. 

By this time wasn't Tektro11ix getting 
i11to some strange territory? 

We certainly were. Here wa a 
company with little more than a 
proprietary analog disp lay 
technolog , uddenlv thrust into 
what was'e sentially a digital ,; orld. 
Our digital experti e re ided almost 
entirely in the ampling oscil1o cope 
group. under A1 Zimmerman. T hat's 
\ here John Bowne. our fir t 
information di play engineering 
manager came from. Of cour e, a lot 
of our product de\'el.opment 
technology was direct ly applicable to 
information display product : but we 
were indeed add re ing new markets. 

Lang Hedrick 

This created some problems? 

That i an understatement. Our lack 
of digital experti e extended all the 
way aero s the board - engineering, 
ma.nufacturing, ma rketing. and 
sa les. We didn't have a ingle 
oft\ are speciali t on the team. and 

we oon found that our customers 
demanded software along with our 
hardware. [n . hort. we ju t weren't 
equipped to handle the huge vo lume 
of new bu ine our terminal had 
opened up for u . 

At fir t we tried to handle the 
ituation by following the established 

trad ition and procedure that had 
erved Tektroni o well in the T&M 

busines . Information di p lay 
products wa organi1ed as a bu ine 
unit. Mo t of our engineering, 
manufacturing and marketing 
people came from in-house, and our 
product were sold by the ame 
people that hand led our T&M line. 

Hlro Moriyasu 

However. by 1970 it had become 
apparent that if we were to ucceedin 
this lucrative new market. a new kind 
of bu ine s organization had to be 
created within the Tektronix 
strucnire. At that time. Earl 
Wantland as, igned Larry Mayhew, 
Te1<'s Internationa l Manufacturing 
manager. the task of organizi ng a nd 
headi~g a completely new and 
separate entity, re ponsible for the 
design. manufacture, marketing, and 
sales of information display 
products. Larr_ was named manager 
of the Information Display Divi ion 
(ID D). and made a vice-pre ident in 
1973. In 1975 the name was changed 



John Bowne 

Howard Mikesell 

to Information Display Group. with 
Larry a group vice-president. AU 
Tektronix products. other than IDG 
products. came under the umbrella 
of the Te t and Measurement Group 
at that time. At about the same time. 
all IDG activitie were moved to our 
new plant in Wilsonville. 

Jf I remember correctly, these 
changes had some negative 
repercusYions at the time. 

A few - and only minor ones. You 
can't make a sudden break with 
established ways of doing things 
without stepping on a few toes: and 
in some areas we just had to make 
that break. For example. we found 
that the deci ion-making buyers of 
JD products were a different breed 
than our traditional T&M 

cu tamers. They were the 
inno\"ators, the "computerniks" who 
were "into" graphics and were able to 
spend the nece ary money for 
experimentation. The e people 
sometimes belonged to the same 
company as our oscilloscope 
cu tomers - but they lived down the 
hall in the mechanical engineering or 
the graphic department. Others. like 
tho e invol ed with computer 
operations in banks, oil companies, 
and airlines, had never worked with 
an o cilloscope or heard of 
Tektronix. 

We had to reach these people with 
our advertising and the 
adverti ing had to be of a kind that 
would attract and hold their 
attention. We had an el{cellent in­
house adverti ing group; but the 
traditional Tektronix ad, addressed 
almost entirely to the electronic 
engineering comm unit_. was 
essentially, "here i the product, here 
are the pee, this is the price." The 
formula worked fine \ ith engineers, 
who needed only to . elec, a brand. 
and who could see from the specs 
that we \ ere offering a superior 
product. But it ju t didn't fill the bill 
for our new I DG purchaser, who 
might not know a megahertz from a 
megohmeter. and probably hadn't 
yet decided that he needed a graphic 
device at all! So we engaged an 
outside agency to handle 
information di play advertising. 

aturally thi move caused a few 
"growing pains." but l think our 
judgment has been vindicated by the 
results and that imilar conflicts 
have been largely resolved. 

100 products now include computer 
terminals, hard copy units, interactive 
graphics terminals, plotters, graphic 

Hasn't the information display group 
returned to divisional status with 
Tek's recent reorganization? 

Yes. it has. Larry Mayhew is now 
group \"ice-president. Operations 
and Marketing Group, whi le 
Howard Mike ell has been 
appointed general manager of the 
Information Displa Division. Our 
new organization looks like thi (see 
diagram). 

A side from a change in title, what are 
the major differences in the new 
information display organization? 

Well. as you can see, we are no longer 
a "self-contained'' unit. We are more 
integrated with the total Tektronix 
organization than former!_ . Our 
sales people. for instance. now report 
to the same management as T&M 
sales people do. 

Isn't there still a lot of interaction 
between the /DD salespeople and 
Wilsonville though? 

Oh yes. If I were to use dotted line to 
show all the informal lines of 
communication. in addition to the 
simple reporting structure. the 
diagram would be much more 
complicated. 

Lefs go back to your description of 
I.DD products. 
All right. I believe the last terminal I 
mentioned was the I I-inch 4010 -
the terminal that rea!l_ put u 
squarely in the information display 
busines . Then came the 40 l2. which 
differed from the 40 IO only in that it 
offered lower-case alphanumerics. 

computing systems, software libraries. 
and auxiliary peripheral products. (Some 
recen t models are not shown.) 
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The 4013, our next product. added 
APL characters. The 4012 and 4013 
sold for about a thousand dollar 
more than the 4010. 

Then came the 4014, and the 4015 
(with APL) which both had 19-inch 
storage tubes, using commercial 
television glass instead of our own 
ceramic-en velope, flat-glass 
configuration. It turn out that you 
can go just o far with a flat-glass 
front plate on a CRT before you start 
running into severe trength 
problems. The I I-inch CRT. for 
instance. has an amazingly thick flat­
glass plate to withstand the 
tremendous forces created by 
evacuation of the CRT. 

When the plate start to get about an 
inch thick, the CRT become ju t too 
heavy and unwieldy, to say nothing 
of the extra cost in expensive optical 
glass. So. by adopting a commercial 
tele ision tube configuration. we 
were able to build larger storage 
tubes and gain the ability to put more 
information on the screen. (The 
curved front-plate serves the same 
function a the architectural arch). 
We followed up just last year with the 
4016. a terminal with a 25-inch 
storage tube. 

A rrd you say all of these are graphics 
terminals? 

Yes. 

How does a graphics terminal draw a 
picture? 

It's a imple process really, 
especially with a storage tube. Let' 
say you want to draw a square. First. 
you'd give the terminal instruction 
to move the beam (with the electron 
beam shut off) to X=O. Y=O (the lower 
left corner of the screen). Then you'd 
tell it to draw a line (beam turned on) 
to coordinates 0.50, sav. Then draw 
to the coordinates 50.50; next to 50.0 
and back to 0,0. This would give you 
a square. 

Curves are drawn in the same way. 
except in much smaller segments, so 
that the illusion of a curve is 
produced the smaller the 
segments, the smoother the curve. 

Have we now covered the complete 
terminal line'! 
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Robert Keyes 

Oh no. So far we've just been talking 
about torage terminals. and there 
are a few more yet to be mentioned. 
We have the I I-inch 4006and the 19-
inch 4081 Interactive Graphics 
Terminal. which added a 
minicomputer to the ba ic terminal 
configuration. 

lnteraclfre graphics? What's that? 

Interactive graphic enables the 
operator to make change to a 
drawing without ha ing to re\ rite 
the whole program. Al o. operators 
can move. rotate. enlarge. reduce. 
and otherwi e change the di played 
graphic to suit their need . 

Thi capability calls for refreshed­
graphic . of cour e (otherwi e the 
changed image would o erlap); but 

e were able to combine the refresh 
and storage techniques in a DVST to 
gain the advantage· of both. That 
just about co\·er our torage 
terminal . 

What other kind do we make? 

We ha e a line of ra ter-scan 
terminals: the 4023, 4024. the 4025. 
and our new color terminal. the 4027. 

Raster scan? That's another new 
type, isn't it? 

o. The raster- can terminal works 
like a TV et. The CR T's electron 
beam traces a fixed pattern. or raster. 
on the creen, and you change the 
beam's intensity (or in the case of a 
color terminal. color) in order to get 
the picture you want. 

There are three ba ic types of 
computer terminals on the market 
today: dynamic-refresh. storage and 
raster- can. A we have already aid. 
the dynamic-refresh terminal is the 
oldest and most expen ive t_ pe. It's 
really tough to make a terminal of 
this kind under 520.000. The storage 
type we have already discussed at 
some length. The third type, the 
raster-scan terminal. is a significant 
technology. and i ' coming on trnng. 

The drawback of the raster-scan 
y tern i that a diagonal line mu t be 

drawn in adjacent, hort egment . 
giving it a '' tepladder" appearance. 
Also. it takes a lot of memor to store 
all tho e point . This requirement 
made the tern quite expensive only 
a hort time ago. But the co t of 
memory has come down 
dramatically making the raster- can 
terminal a viab le product. You can 
buy an adequate ra ter- can terminal 
now for about $3000. 

Carlo Infante 

The chief advantage of raster-scan 
terminals i that they are more 
dynamic than a storage tube. That is, 
they allow you to do things like text 
editing (changes and deletions, for 
example) and similar tasks much 
more efficiently than you could on a 
storage tube - but at the expense of 
re elution and high information 
den ity. 



A 11 right, let's move on to Tek's other 
information display products. You 
have already mentioned copiers, 
plotters and desktop calculators. 
Will you expand a little on these 
devices'! 

Sure - let's take our bard copy units 
first. Starting out with the 460 I. we 
developed the 4602, the 4610, and 
more recently, the 4631 and 4632. 
These are all dry silver, hard copy 
units whose evolution took place in 
parallel with that of oar terminals. 
The 4632 is a ideo hard copy unit 
with a gray- cale capability that 
allows it to copy half-tone images, as 
well as conventional black-and-white 
figure . 

John Stember 

Our first plotter wa the 4661, which 
was followed by the 4662 and 4663. 
The 4663 is an interactjve. high-speed 
digital plotter with a GPIB interface, 
that uses C-size ( 17 x 22 inch) paper 
and offers a number of useful 
options. 

Finally, we have our graphic 
computing system (GCS) products. 
Capitalizing on our experience in 
developing the TEK 31 calculator, 
we introduced the 4051 Graphic 
Computing System, which combined 
computational ability and an I I-inch 
display in a single desktop unit. 

The 4051 was a truly innovative 
product - the first to implement a 
microprocessor in the BASlC 
language. Up to that time, 
microprocessors had been used 

primarily as controlling devices for 
things like jukeboxes and washing 
machines. But when Motorola came 
out with their 8-bit 6800, we decided 
to do a BASIC language 
implementation of its capabilities. 

o one had done this before. ow it 
is commonplace, and forms the basis 
of the entire hobby computer 
market. 

The advantage of BASIC. of cour e, 
is that it is a computer language 
oriented toward l)eople who work in 
areas other than computers -easily 
learned. and adaptable to a wide 
range of uses. 

The 4051 was an instant success and 
till hold a major place in our 

product line. Ju t last year we 
introduced the 4052, basically the 
same product as the 4051 but about 
ten times faster, and the 4054, 
e sentially a 4052 with a 19-inch 
DVST. 

That's quite an array of products. Is 
there anything else'! 

ot in the way of major product 
lines. Of course, IDD offers a 
number of other peripheral products: 
matrix printers, file managers, tape 
recorders, disk drives, graphic tablets 
and some special OEM products. 

Doyle Cavin 

And we could spend a lot more time 
covering our software. You know, we 
have extensive libraries of software, 
offering a wide variety of programs 
and languages, which customers can 
use to implement their equipment. 
But as far as hardware is concerned, 
we've described the heart of our 
product line. 

What about the market for 
information display products and 
Tek's position in that market'! 

The market for information display 
products, according to recent surveys 
by business analysts, is growing at 
the rate of 35% to 40% per year. It is 
tied very closely to the market for 
computers - and even the most 
conservative forecasts for the 
computer market have a science­
fiction flavor. Tektronix holds a 
significant place in the information 
display business, and, by continuing 
our innovation and our emphasis on 
reliability and service. we should 
maintain, and even improve, our 
position. 

canrlnued an,.,, 11 
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continued from page 6 

You see, we really haven't tapped the 
potential for graphic systems that 
exists today. Let me show you 
something we use in our seminars 
around the country to show people 
what computer graphics is all about. 
It's a chart called the "Graphic 
Application Environment" and lists 
what we call the elements of a 
successful application of computer 
graphics. It shows how these 
elements apply to four different 
kinds of customer environment, in 
terms of the customer's attitudes and 
needs. 

It turns out that when we first started 
out in this business, we attracted the 
innovators almost exclusively. Now 
the innovators a re into some bigger 
and better things. and we have had to 
move in on the early adopters. We 
have been very sucessful here, too; 
because these people are very 
aggressive in seeking out new ways to 
solve their problems. 

Now we have to tackle the late 
adopters - and this means some 
hard selling. And then we still have 
the conservatives, mostly business 
people, and still tougher customers. 
So we really have our work cut out 
for us; but the potential rewards are 
well worth the effort. • 

.. , ......... , ... ·­• IM, 
•Cu-'-•­O.U-0. 

...-
sio. .. eu,. ............. ,. •. A<,_ 
Sf:ro.t'-ullc•IIN 

The ma1omy of /DD sales /,rs/ went to innovators, the least cost­
consc,ous and most receptrve customers for new technology. Early 
adopters, very aggressive 1n the,r search for problem soluuons. came 
next Late adopters and conseNat,ves. potentially the largest markets. 
are still largely untapped and present the greatest challenges 
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