Case | :
Reach Robotics
Corporation

Steve, you know we were lucky in the ’70s. . . . We had no competitive
problems. . . . Price wasn’t important in robotics. . . . I warned you last
Year that times have changed.

Company Profile

Brazos, Inc. is a major petroleum company located in Houston, Texas, and
named after Brazos County, the original home of its founder and chairman,
‘‘Big Luke” Whitney. As early as the 1960s, Whitney concluded that diver-
sification was imperative if Brazos were to have a sound long-term future.
“A petroleum company,” he said, “‘sooner or later will g0 drier than El
Paso in August.”

After considerable search and contemplation, Whitney and Brazos
made the initial diversification move in 1971, when REACH, Inc. was

- acquired outright in a friendly takeover. REACH, located in Midland,

Michigan, became an operating subsidiary (division) of Brazos. Whitney’s
management style for REACH was essentially one of hands-off. Whitney,
who was Texas-congenial on the surface, but who would really raise hell
when his managers faltered, saw his role with REACH as basically either
“‘pocketing money or kicking tail,”’ depending on how well the subsidiary
was doing. Whitney recognized that involving himself in the day-to-day
affairs of REACH was well beyond his competence. .

REACH was a pioneer in painting equipment. One of its long-time cus-
tomers was $39 Auto Paint Shops, for which REACH manufactured auto-
mated painting equipment.  REACH's beginnings and growth were not
unlike those of Brazos in some respects. REACH was founded and shep-
herded through its vears of rapid growth by Lawrence Grafton, its 68-year-
old president and chief executive officer.

During the late 1960s, Grafton moved REACH into robotics 4s a nat-
ural extensior of its original business, particularly the work it did for $39

The data presented in this case regarding the robotics industry are generally factual. The
REACH Corporation, however, is a fictitjous company and represents & blend of the charac-
teristics of several robotics firms. Any resemblance to any single praducer in the industry is
purely coincidental, Case prapared by John K. Ryans, Jr., and William L. Shanklin for use in
executive development in high-tech firms.
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Auto Paint Shops. In fact, it was success with $39 Auto Paint Shops that
positioned REACH to become a supplier to the auto industry,

In 1967, Grafton was introduced to Stephen Palmer, a University of
Michigan engineering professor who impressed Grafton with his ideas
about using robots in painting processes. After working on a two-year
rescarch grant funded by REACH, Palmer joined the company full-time,
Initialty, he was REACH’s R&D director. It was during this time that
REACH expanded its expertise in robotics beyond spray painting applica-
tions, into such applications as welding, grinding, and sanding. {Currently,
the company is evaluating the acquisition of robotized materials handling
technology.) Subsequently, Palmer became REACH’s vice-president of
marketing and sales. ,

Thomas Green joined REACH in 1976 from Cincinnati Milacron as
vice-president of iew products and strategic planning. Green had earned an
undergraduate degree in mechanical engineering from the Itlinois Institute
of Technology. Green’s years with Cincinnati Milacron enabled him to

obtain an executive master of business administration degree from the Uni-

versity of Cincinnati,

Throughout REACH, it was widely believed that either Palmer or
Green would succeed Grafton as president. In recent years, Grafton's pen-
chant for golf, especially golf near his Florida condo, kept him away from
the Midland headquarters a great deal, And Grafton had long expressed his
intent to step down by age 70—one and a half years away. Whether Palmer
or Green was the heir apparent had probably not yet been decided by Graf-
ton and Brazos. REACH’s revenues had been growing adequately, if not
spectacularly, in the first years of the 1980s. Moreover, the company’s
financial position looked to be in good order (see exhibits I-1 and I-2), Of
the $162,659,136 in sales for 1982, about $14 million was accounted for by
robotics. The remainder of its sales were derived from its painting equip-
ment and related products.

The Industry

Unimation, Inc. is credited with having produced the first U.S. robot, in
1961, although active research in the area had been underway for more than
a decade. In fact, America is credited with having had a fifteen-year robot-
ics technology lead on the rest of the world by 1967—but, 1967 marks 2 crit-
ical turn in the industry. That year, Japan imported its first industrial
robot, and by 1969, Kawasaki Heavy Industries was producing robots
under a license from Unimation. The rest, of course, is history to followers
of the robotics industry. Robots have caught on much more quickly in
Japan, and Japan currently produces and employs the majority of the
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Brazos Corporation
REACH Division

STATEMENT OF INCOME

Sales

Operating costs and
expenses:
Cost of sales
Selling and
administrative
expenses

Operating Profit
Other income (expense):

Interest—net

Currency exchange—
net
Other-—net

Income before income
taxes

Income taxes

Current
Deferred

NET INCOME

Sz.»a ended October 31, 1982, November 1, 1981 and November 2, 1980
090 1)
1982 1981 1950
$162,659,136 $159,178,207 $149,099,362
83,995,572 78,954,483 70,562,369
62,306,449 61,221,464 53,742,651
146,302,021 140,175,947 124,305,020
(520,047) (1,569,703) (1,302,899)
(1,045,392) (2,305,514) A_w._.waq
56,472 (854,663) 448,522
14,848,148 14,272,380 24,353,832
6,549,208 5,635,610 11,385,562
(899,208) (1,065,610) (548,888)
5,650,000 4,570,000 10,836,674
§ 9,198,148 3. 9,702,380 § 13,517,158




.
e

. o H i ’
310 Essentials of Markettiy . (igh Technology

Exhibit 1.2

Brazos Corporation

REACH Division

BALANCE SHEET

October 31, 1982 and November 1, 1981

1982 1981
ASSETS
Current assets: ‘
Cash $ 11,176,403  $ 1,466,701
Receivables 33,328,384 31,787,696
Inventories 31,900,323 39,025,255
Deferred income taxes 3,874,316 3,070,394
Prepaid expenses 492,996 389,905
TOTAL Current Assets 80,772, 422 77,739,951
Property, Plant and Equipment-—net 35,582,447 27,377,734
Intangible assets—-net 1,529,399 2,041,834
Other assets 677,771 583,564
$118,562,039  $107,743,083
LIABILITIES AND SHAREHOLDERS' EQUITY
Current liabilities:
Notes payable ©$ 1,924,107 $ 1,065,996
Accounis payable 5,620,308 6,994,100
Income taxes 3,005,252 3,484,809
Accrued liabilities 14,428,671 12,939,587
Customer advance payments 2,037,786 3,114,855
Current maturities of long-term debt 695,040 701,379
Current obligations under capital
leases 806,312 721,628
TOTAL Current EuE_E% 28,517,476 29,022,354
Long-term debt 18,130,573 10,298,190
Obligations under capital leases 1,268,478 1,259,779
Deferred income taxes 668,337 726,895

—
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Equity
Brazos Holdings 12,500,468 11,805,362
Cumulative translation adjustments (12,664,443) —
Retained earnings 60,141,150 54,630,503 .
TOTAL Shareholders' equity 69,977,175 66,435,365
$118,562,039  $107,743,083

world’s output. For example, the U.S. robot market totalled more than $90
million in 1980, compared to $382 million in Japan. Forecasts call for Japan
to account for 62.3 percent market share of the $3.45 billion robotics mar-
ket in 1990,

According to U.S. Department of Commerce data, over 50 U.S. firms
currently manufacture industrial robots, and the number is growing, These
robotics companies fall into three broad categories:

1. established robot producers that either began in the field {Unimation)
or entered early on the basis of their machine tool/processing system
emphasis (Cincinnati Milacron, Prab Robots, and others); .

2. venture capital groups, typically smaller operations spurred by innova- -

tion and the prospect of growth (Automatix, Inc., Advanced Robotics
Corporation, Mobot, and so forth); and

3. major corporations (GE, IBM, Westinghouse) with an existing high
technology emphasis seeking both to parlay their related strengths into
a share of the robotics boom and to support, through robotics develop-
ment, their other interests in factory automation.

A select listing of the leading U.S. robot producers and their shares of U.S.
market is shown in exhibit 1-3. Currently, foreign producers account fora
small fraction of total sales, since foreign producers tend to be busily
engaged in meeting local demands. Japan was exporting less than 3 percent
of its production, but targeted a 15 percent figure for 1985, Since Japan’s
Ministry of International Trade and Industry (MIT1) has placed a high pri-
ority on the infusion of robots into Japanese industry in order to improve
production, a leasing arrangement has been established that should give a
greater boost 10 Japanese robotics industries. Other countries involved in
robotics production include: West Germany, Sweden, the U.K., France,
and Italy. France, in particular, has given extensive government support to

.a_na%n:nn:_n:»o». Rnr..o_omw,_.:,:nmaa. E:m:Fnannnan__mqmosam:.o
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‘Exhibit 1-3
_U.S. Robot Producers: Domestic Sales and Market Share, 1980-81

Company 1980 1981
$40.00 ( 44.4%) § 68.00 ( 43.8%)

Unimation/Westinghouse

Cincinnati Milacron 2900 ( 32.2) 50.60 ( 32.3)
DeVilbiss 500 ( 5.5 6.50 ( 4.2)
Asca, Inc, 250 ( 2.9) 9.00 { 5.8)
Other® 13.50 {150 21.50 (139}

Total $90.00 (100.0%) 3$155.0 (100.0%)

Source: U.S. Department of Commerce.
*Including REACH, Copperweld, etc,

]
(France) and Cybotech (U1.S.) offer just one example, as do Siemens AG
(West Germany) and Allis-Chalmers (U.8.). Exhibit I-4 summarizes both
current and forecasted U.S. sales and production.

The REACH Organization

REACH and its various divisions had evolved organizationally over the
years into the structure shown in exhibit I.5, Reporting to Grafton, the
CEOQ and president, were six functional vice-presidents of finance, legal,
marketing and sales (Palmer), new products and strategic planning (Green),
human resources, and manufacturing. Grafton had selected three of these
vice-presidents (finance, marketing and sales, and new products and strate-
gic planning) to serve with him on the company’s four-member Executive
Policy Committee. Thus, in reality, these three vice-presidents wielded more
clout than their nominal peers in legal, human resources, and manufactur-
ing.

Also reporting directly to CEO Grafton were the general managers of

i
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V.P. Manu-
facturing

V.P. Human
Resources

international
Division

CEO & President” )
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V.P. New Products
and Strategic
Planning*

Fobotics
Division

Exhibit 1-4
U.S. Robotics Industry

1980 1981 1982 1983* 1985 1990*
Sales ($ millions) 920 155 205 270 540 2010
Production (units) 1450 2100 s 4000 ™T™s 32350

Source: Robots VI Conference, Projections
SIncluding REACH, Copperweld, ctc,

V.P.Marketing
and Sales*

Parts, Accessories
and Consumables
Division

" V.P. Legal

]
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Retail Paint
Equipment
Division

Industrial Paint
Equipment
Division

*Member of Executive Policy Committee,

f REACH Corporation
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REACH’s five operating divisions, Grafton’s span of contro! of 11 man-
agers reporting to him directly had been some concern, but Grafton pre-
ferred to function as both chief executive officer and chief operating offi-
cer. In his view, if capable and strong managers were put into the 11 posi-
tions, he could delegate to them without worrying about the need to become
too “hands-on®’ and involved in day-to-day decisions. In REBACH’s struec-
ture, the corporate vice-presidents exercised functional authority whenever
comparable functions existed within the divisions. Specifically, the vice-
presidents of finance, marketing and sales, and manufacturing had func-
tional counterparts within the divisions, whereas the vice-presidents of legal

Director of
R&D

and human resources did not. These latter two corporate activities were cen- o
tralized and handled legal and personnel matters for all the divisions. While BE o,
the Vice-President for New Products and Strategic Planning did not have an w B ] m m
jdentical function within any of the REACH divisions, he definitely exer-, mm i3 .
cised functional authority over aspects of both divisional marketing and . =
" R&D. Indeed, there had been some confusion over the proper purview,

within the divisions, of Vice-President of Marketing and Sales Palmer and
Vice-President of New Products and Strategic Planning Green,

The organization of REACH?’s robotics subsidiary was nearly identical
to that of its sister divisions, with the exception of the international divi-
gsion. Exhibit I-6 shows the basic organization, with more detailed attention
given to the marketing component.

General Manager

Marketing
Research and
Planning

Director of
Finance

REACH’s Marketing Strategy and Tacties -
(Robotics Division)

REACH originally employed its industrial paint equipment sales force to
handle its robotics line. Very quickly, REACH management recognized that -
the robotics purchaser often had limited (or no) knowledge about the poten-
tial uses of this new high-tech product category. In fact, REACH’s design i
engineers often spent extensive time working with prospective customers,
since the paint equipment salesmen lacked the engineering know-how to
complete the sale. Yet, initial sales were too small (and infrequent) to
develop a specialized sales force.
Therefore, from the early 1970s through 1978, REACH used industrial r
distributors to identify and qualify prospects, handle the initial presenta- ]
tion, and complete the sales. The interim technical or application—specific
stage of the sale was handled by REACH design engineers. By 1978, how-
_ever, it was recognized that 80 percent of REACH’s robotics sales were to
the Big Three auto producers and a small handful of automobile industry
suppliers. . :
Followine the lead of Unimation and Cincinnati Milacron, now indus-

Marksting
Communications

Exhibit 1-6. Organization of REACH Robotics Subsidiary Marketing Function

Directer of
Marketing

Business
Development
{Sales)
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try leaders, REACH developed its own sales force of five applications engi-
neers in September 1978, to handle its major clients (automotive). These
five applications engineers were responsible for both the selling and the
design-specific function, since the price of the product was dependent on
the amount of modification needed to meet the buyers’ requirements. {if
he modifications and special requirements were too technical, the applica-
tions engineers would draw on the expertise of REACH’s R&D
department.) The remainder of REACH?’s customers (and the identification
of new customers) remained the primary responsibility of the three indus-
trial distributors that were retained after the rcorganization.

Product

The early automated paint-spraying process that provided REACH’s initial
growth has long since evolved into a highly complex system. Even today,
REACH s recognized as the state-of-the-art leader in that segment of the
industry. In robotics, REACH had a similar early edge when Palmer joined
the company and headed its R&D wing. As R&D costs increased during the
1970s, the company's Exccutive Policy Committee formed a product strat-
egy that called for REACH to assume what might be termed a “follower-
ship” or imitator role in the industry. Grafton stated, in a meeting in 1975,
that REACH could not expect to do everything in the way of R&D that the
Cincinnati Milacrons, Unimations, and DeVilbisses were doing without
seeking assistance from its parent; a step that he was unwiiling to take,
Rather, the company chose to depend on the modifications made for the
auto industry and other top customers to trigger new products (and adapta-
tions) and to stay close to the state-of-the-art via its “followership’’ role in
the industry. *“We want to lead in applied, not pure research,” was Graf-
ton’s exact statement. As a result, REACH has remained competitive, but
has not been the industry innovator, except in particular applications break-

throughs. Its percentage of sales directed to R&D has, therefore, remained
close to the industry average.

Distribution

At present, the Robotics Division still employs the channel of distribution
described in the previotis section. Its current applications engineering group
now numbers six and the United States is divided into two geographic zones
(east and west) with an applications engineering manager overseeing cach
zone. Typically, each applications engineer is now teamed with a design
engineer when a specific proposal to a buyer is being made; fewer and fewer

Lo
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orders are routine, with most sales requiring the development of technical

~specitications for each prospect. REACH's application engineers (and

design engineers) often work closely with the buyer’s production managers
in the development of an optimum automated system. The applications
engineers are compensated through a combination salary-plus-annual-
bonus system,

Promotion

REACH Robotics has dramatically increased its advertising budget in the
past five years in order to match the efforts of its competition. The division
has a marketing communications manager, who reports directly to the divi- )
sion’s Director of Marketing and, via matrix, to the corporate promotion
director, who is part of the staff of the Vice-President for Marketing and
Sales. The division has a promotional budget of 2% percent of the past
year's sales, or $350,000. The budget is used mainly for trade journal adver-
tising, brochures (direct mail), and trade show participation. For example,
the company ran a two-page, four-color spread in all six 1982 issues of
Robotics Today snd in three lssues of Production Engineer. This

_‘campaign’s theme reflected the company’s long experience in working with

its customers to improve their-productivity by helping them select the right
robot. ;

The promotional budget for the Robotics Division is somewhat higher
than those of the other divisions. However, this reflects the increased com-
petitiveness in the robotics industry today.

Marketing Research

The Robotics Division does a limited amount of marketing research. Its
three ongoing sources of information are (1) feedback from customers via
its sales force; (2) information cards employed at trade shows; and (3} data
obtained via media “‘bingo’ cards. The latter two sources have twofold
purposes. The trade show information cards provide useful basic industry
data on the companies completing the cards and also help REACH to evalu-
ate participation in the particular trade show. The ““bingo’’ cards provide
similar information on the companies completing them and help to deter-
mine the readership of the magazine or journal in which the advertisement
appeared. The company information that REACH’s marketing staff
obtains from the cards (trade show or “‘bingo”’) includes the size of the
company, its industry, geographic location, and so forth, If the data are
maintained on a long-term basis, it will help REACH’s marketing staff
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“track changes in the demand for robots. To date, REACH has never
employed the services of a marketing research firm to conduct special
studies for the company. _

Pricing

Price was not & factor in the sale of robots in the early 1970s; a 100 percent,
or greater, profit margin was not uncommoz. Gradually, as competition
entered, the buyer gave more attention to price, n%nzn pur-
chases. (‘‘Routine purchases’ refers to sales that required little, if any,
product modification.) Like most of the industry leaders, REACH tended
to stress service, reliability, and its ability to adapt its robots to the cus-
tomer’s needs, or non-price competition. Less than 20 percent of its gales to
date have involved a standard product, requiring extensive line adaptation
instead. However, major buyers, such as GM and Ford, are tending more
arid-more to provide their own specifications and to need only minimum
interface with REACH design engineers. In these instances, the company is-
being forced to submit bids for the projects. The company’s position is now’
to meet its competitors’ prices for standard products, with much of the
profit being maintained in the sale of parts, accessories, and consumables,

Current Situation at REACH

In late November 1982, Lawrence Grafton’s Thanksgiving holiday became
less pleasant when he received this succinct handwritten note, via Federal

Express, from “Big Luke” Whitney about REACH's profit trend: “Nef ™

income off 48% since 1980, Recession’s been hard on capital equipment ...
but not that bad. Will see you mso:_w.ﬁ "

Tom Green had already sent a note
Executive Policy Committee urging an immediate meeting to consider the
company’s deteriorating profit picture. Grafton had also directed his five
divisional general managers to explore the diagnosis and prognosis for their
business units. He was particularly concerned with the Robotics Division.
REACH’s top management had realized for some time that the paint equip-
ment lines of business were mature *‘cash cow’’ types, whereas robotics was
intended to be the high-growth “star” that carried REACH upward and
onward in the 1980s and beyond.

In mid-December 1982, REACH’s Executive Policy Committee con-
vened specifically to discuss robotics. Orafton, who had adjourned to
Florida for a golfing hiatus, was not present. As was typical, the Executive
Policy Committee meeting rather quickly became & heated dialogue between

the other members of REACH’s
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Palmer and Green. Within .mzon.s minutes after the coffee had been poured,

Tom Green was following his usual blunt, apgressive approach: *‘Steve, you*-

know we were lucky in the 1970s. . . . We had no competitive problems. . . .

Price wasn’t important in robotics. . . . 1 warned you last year that times

have changed.’’ (See exhibit I-7.) _
Steve's retort was unexpectedly low key for him: ““Tom, calm down for

a minute and take a look at our industry position. Our $8.5 million in sales

for 1981 put us number four in the industry, and I grant you, was a far cry

from the totals for Milacron and Unimation. But, we beat DeVilbiss and ;

pushed Asea. This year, our February sales to the auto producers was se’

big, we are likely to move up even further. My bet is that when the industry
data for '82 are published, we will be number three. Not bad for an industry;

still in the growth stage. Why rock the boat?"’

Steve, maybe its our differences in background, but 1 feel we have to
begin to take a long-run view on this industry. The word at last year’s trade
show supports this opinion that some new, tough competition is coming
along. And we are relying very heavily ona few key customers. I don’t need
to ‘what if’ you to death and I know you get tired of hearing me . . . but let

me say again that 1 think we need to take a close look at the market. Per-.
haps, there are some market segments we should attack. Is our distribution.

approach adequate? I feel that Reg Gardner [Robotics Division general
manager] may be a bit complacent, He needs to tell us where we should be
going.” At this point Randall Logan, Vice-President of Finance, saw his
opportunity to cut in: *‘Guys, we are going to get nowhere today like this. I
think we ought to bring Gardner before the group and see what he has in
mind. This is like trying to make an investment without even knowing what
a company’s R.O.1. is. Why not have Gardner meet with us during the first
week in January and let's hope Larry [Grafton)] can make the meeting.”
Without further dialogue on the robotics situation, the meeting ended with
a discussion of the annual company Christmas party to be held at the Shera-
ton Hotel the following Thursday.

Exhibit I-7

Memorandum
TO: Exccutive Policy Committee DATE: January 18, 1982
FROM: Tom

SUBJECT: Industrial Marketing article (January 1982)

I think the attached raises some significant issues regarding the Robotics Division’s future
direction. What do you think?
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On January S, 1983, Reg Gardner was not at all unhappy to be called to
the meeting with the Executive Policy Committee. Churning over in his

mind, as he drove toward the ten.stary reflectivasglony headguarters build-
ing that had won an architectural award for Maze and Franklin Assoclates

in 1980, were a number of concerns and puzzling questions. What was hap-
pening to the robotics industry? What had seemed to be a competitive com-
araderie—it had been fun to go to the trade shows—had recently become all
business. Several fellow company heads had even told him confidentially
that they might pull out-—Nordson for one, And the battle for patents and
the number of foreign companies made things difficult. But what had sur-
prised him most was the comment made by Ben Schooler, the applications
engineer handling the Detroit area, at the Christmas party. Ben had said

* *“Things seem to be cooling at our prime *‘Big Three’ auto customers. None
~ of the engineers will give me any ideas about how to improve our manipula-

tors.” I'm going to tell the committee that our $14 million sales for 1982
may be difficult to match a year or two down the road. I really need Tom’s
and Steve's inputs.

All of the Bxecutive Policy Committee were present for the meeting, a

fact that was not lost on the group and a reflection of the seriousness of the
meeting. A well-tanned Larry Grafton opened with the following statement:
+] think the thing that impressed ‘Big Luke Whitney the most when he had
Brazos acquire us was that we represented the future with our robotics area.
Things are at a plateau in the paint equipment area and with the high dollar,
we can’t expect our international division to bail us out by giving more
growth overseas; so that leaves robotics and why Reg is here today. Steve,
do you or Tom have anything to add?”’
- Steve quickly took the lead by saying, **Larry you are absolutely cor-
rect. This industry is forecast to hit $2 billion in 1990, compared to its $200
million size today. It may be a little costly in terms of short-term profits, but
T think all we need to keep things rolling is to do more of what has gotten us
where we are today. Among other things, I would like Reg to tell us how he
might use more dollars for advertising and sales people. . . . I mean applica-
tion engineers." ) :

Before Reg could answer, Tom interjected; ‘“Larry, as you might guess,
Steve and I are on opposite sides of the fence on this one. I think, with a
market that is expected to increase tenfold by the end of the decade, we need
to take a longer-term look at our situation. Will this growth mean new mar-
ket segments, important product changes, or what? I hate to see us look for
more colorful Band-Aids, when we may need to tourniquet. What do you
think, Reg?"’

,205 Reg knew how it felt to be caught in between the proverbial rock

1 e mdiaend the thoehte he had reviewsd
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was guiet until Randy Logan said *'I think that what we need is an .oﬁmaa
perspective. Who are some good marketing consultants to contact?”’ About

that time, Jeannie Shepard, Grafton's secretary, knocked on the door and
handed hims w musssge . . and it appeared the meeting was at an end,

At Issue

Assume that your consulting group is in the position of »%E:.m _ﬂm..P.O.:.m
Executive Policy Committee on what to do about the Robotics Division.
Some, but not necessarily all, of the issues that the consulting group should
consider addressing are these:

1. How can REACH Robotics (RR) best go about identifying market seg-
ments? . -
2. How might RR stimulate and evaluate ideas for commerciatly success-
ful new products or product modifications? Should RR be competition-
orlented and watch what competitors do, be customer-directed and rely
on buyers for suggestions, be R&D-driven and let R&D people come up
with new product developments, or just how should RR proceed? .
3. What kinds of information does RR necd to make these types OW deci-
" sions? How can the information be obtained and by what techniques?
How often should it be obtained? By whom?

As a consulting group, follow up on the issues Ampnn_ﬁm:_.w n:.xs the u an-
uary 5 meeting). In particular, your assignment is to identify in detail all
alternatives and indicate and support the alternative you recommend that
RR take. The time is now January 18, 1983. You need to provide some
direction for the company to take within one month. The m:::.m_ _Ew_.:m-
tional Symposium on Industrial Robots/Robots 7 will be held in Chicago
on April 17-21, 1983,
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