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ily with its own funds, has built a
16-bit minicomputer breadboard us-
ing the low-power circuits, and is
now completing a 32-bit version us-
ing high-speed chips. The division
expects to have a military-qualified
minicomputer by August and a 32-
bit AN/GYK-12 emulator ready to
plug into a Tacfire system by Sep-
tember. O

industrial electronics

Laser camera helps
textile printing

In the competitive and fashion-con-
scious textile industry, the ability to
turn a design around quickly from a
sketch to finished goods is crucial.
Realizing this, a small Israeli com-
pany, Sci-Tex Corp., four years ago
took an optical-scanning technique
originally developed for military re-
connaissance and applied it success-
fully to the problem of designing
patterns in double-knit fabrics.

Now, Sci-Tex has added a laser
camera—and $120,000 in price—to
its original unit to produce a design
aid for the decorative printing trade,
easing the creation of fancy wallpa-
pers and textiles. But even with its
hefty $400,000 price tag, Sci-Tex’s
president Efraim Arazi expects the
system to do well.

“Printing is an old-fashioned in-
dustry in which most of the existing
machinery was built 40 years ago,”
he says. “Simply put, our new ma-
chine will save time. In one hour it
will convert a sketch into color sepa-
rations, from which printing engrav-
ings can be made. To do that opera-
tion now [by hand] averages 200
man hours.”

Computer-aided design. The input
to both the machine for double-knit
patterns, called the Response sys-
tem, and the machine for the print-
ing trades is a fashion designer's
sketch. Outlines and colors are con-
verted to digital codes by an optical
scanner. The output is a code that
can be used to control the knitting
machine or the laser camera.

The heart of the system, though,
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Printer. The optical scanner used in Sci-Tex Corp.'s design aid for the printing industry takes
artist's pattern with as many as 12 different colors and converts it digital code. Design can

then be manipulated via color crt.

is an interactive terminal with a
color cathode-ray-tube display.
With it, an operator can vary color
combinations and make changes in
the design by using an electronic
stylus and tablet. In less than 15
minutes, a sketch for a fabric can be
converted to a tape that can be used
to produce a fabric sample—a pro-
cess that previously took weeks.

For the new printing version, the
same quartz-halogen-lamp optical
scanner as in the double-knit ma-
chine is used. Light reflected off the
pattern is broken into red, green,
and blue beams by filters and
picked up by three separate photo-
multipliers. The resulting three-
dimensional color vector is com-
pared to vectors representing the
maximum of 12 colors (a printing
machine may print up to 12 colors)
stored in the memory of the system’s
Hewlett-Packard 2108 A computer.

When the scan is completed, the
computer contains a matrix of codes
that indicate the color in each incre-
ment of the design. Typically. there
are 400 increments per inch. Simul-
taneously, the sketch is displayed on

the color screen, and the operator
may modify it, drawing from a sepa-
rate library of 999 colors.

Once the operator decides the
pattern is ready, the information is
used to control the laser camera.
The camera uses a Spectra Physics
Corp. 15-milliwatt argon laser and
an acousto-optic modulator to re-
produce each color pattern on con-
ventional black-and-white  film.
Triggered 500,000 times per second,
the laser produces lines that average
400 dots per inch. Then a step-and-
repeat camera exposes up to 12
color separations that may measure
up to 72 by 42 inches.

“The camera would not have
been feasible,” notes Arazi, ‘“if it
had not been for the recent develop-
ment of a long-life—2,000 hours ver-
sus 300 hours—argon laser.”

There were other design prob-
lems, however. “We had to pay
more attention to human engineer-
ing and reliability than I ever did as
an aerospace engineer,” Arazi says.
“We had to do three times more
software than is usually necessary
because we wanted to ensure that
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Sensational. Intense, low-frequency sound waves that match the spectrum of an actual
earthquake give added realism to scenes in the movie, '‘Earthquake."

earthquake. The signals are fed to
audio power amplifiers that drive
proprietary transducers of an espe-
cially sturdy design, and these are
placed in horns around the theater.
The audience is bombarded by a
high-intensity low-frequency
rumble that ranges between 15 and
100 cycles. “Below 20 cycles you
don’t hear, but you feel,” comments
Watson.

While the earthquake sounds are
being created, the level of the sound
in the theater is increased as much
as 6 to 10 decibels above the normal
level of dialog. Moreover, the mate-
rial on the movie’s sound track is
also fed into the Sensurround sys-
tem to give, says Watson, ‘“the illu-
sion that all this is happening
around you.”

The over-all effect is so highly
thought of that Sensurround re-
ceived a special Oscar last week “for
scientific or technical achievement”
from the Academy of Motion Pic-
ture Arts and Sciences.

Each custom-designed theater in-
stallation is provided at a fee that
Universal won’t disclose. It includes
a control unit, about three power
amplifiers, and perhaps a dozen
transducers. The amplifiers are stan-
dard products. About half have
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been 1,000-watt audio units sup-
plied at $949 each by BGW Systems
Inc., Culver City, Calif. O

Avionics

Costs threaten
F-16, command post

Pentagon projections of further cost
increases on two major Air Force
programs—General Dynamics
Corp.’s F-16 fighter and Boeing
Co.’s E-4A Advanced Airborne
Command Post—seem to be threat-
ening the avionics systems of both.
“Avionics is one of the few areas
where costs can still be cut” by lim-
iting system capapbility, according to
Pentagon officials.

A Pentagon forecast that the F-16
program’s costs would rise nearly
20%, to $8 million per plane when
all R&D outlays are included, while
unit production costs would jump to
$5.6 million, was shown in March to
a closed meeting of the Defense Sys-
tems Acquisition Review Council.
However, the Air Force—apparently
rejecting the DOD estimates—is hold-
ing to its figures of $6.7 million per
plane for total program costs, and

$4.7 million for flyaway-production
costs.

By contrast, the DOD production
estimate of $5.6 million per plane
for a procurement of 650 is not
much less than the reported
McDonnell Douglas Corp. offer of
$5.8 million per plane for a version
of its F-15 that surpasses the per-
formance of the F-16.

The Air Force already is striving
to hold down the cost of the pro-
posed 750 pounds of avionics to
roughly $1,000 per lb. The service
has said, for example, it wants an-
other round of bids for the fire-con-
trol computer and the inertial navi-
gation system. GD initially proposed
buying the computer from IBM
Corp., ruling out competitors at
General Motors’ Delco Electronics
division and Litton Systems Inc. For
the inertial nav unit Litton was fa-
vored over Delco and Singer-Kear-
fott.

Early in April, Air Force Secre-
tary John L. McLucas tried to spike
reports of mounting F-16 costs at a
Washington industry meeting.
McLucas is not concerned merely
with growing Congressional ques-
tions about the need for the new
fighter—and the request for $273
million in R&D funds for tiscal
1976—but he is also watching for the
pending decision of four NATO na-
tions—Belgium, Denmark, the Neth-
erlands, and Norway—on whether to
buy the F-16 for their forces. DOD
officials believe they will opt for the
F-16 at a $6.1 million unit price plus
guarantees of European production.

AABNCP changes. Cost problems
at the Boeing Co. with its produc-
tion of modified 747 transports for
the Advanced Airborne Command
Post, coupled with apparent Air
Force uncertainty as to what com-
munications gear is needed for
seven airborne national command
centers, has caused the Pentagon to
anticipate sharp Congressional criti-
cism. DOD will quietly drop from the
July-Sept. 1976 transition-year
budget the $193.6 million it wants
for the last three planes.

At the same time, the service has
replaced Brig. Gen. Lyle Cameron
as AABNCP program chief in what
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have integrated their operations and are buying fewer
switches outside. Nevertheless, Hassett says the com-
pany feels its investment in automation was sound.

In connector manufacture, there has been a trend
toward greater use of stamped contacts automatically
inserted in the connector bodies. At French manufac-
turer Socapex, for example, each of five machines in-
serts 50,000 contacts a day in edge connectors, each
doing the work of three or four manual operators.

Taking hands off semis

In semiconductor assembly, until recently, cost-cut-
ting efforts have been concentrated on going overseas
for hand labor. But that has been getting less advan-
tageous, according to Richard Abraham, vice president
and assistant general manager for U.S. operations of
Motorola Semiconductor, Phoenix. Labor rates over-
seas have been increasing much faster than in the
U.S., he says, and tariff provisions 807 and 806 (the
former covering products shipped overseas for final as-
sembly or processing, and the latter covering products
processed overseas and returned here for final pro-

Coll winder. Machines at Grundig produce 300,000 high-frequency
coils per day with 10% of the workers needed for manual! operations.
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cessing) could eventually be modified in some way de-
trimental to the semiconductor industry. ""You'll see a
lot more assembly operations in the U.S. in the future,”
he predicts.

If so, semiconductor firms will have to automate, and
wire bonding is the process most likely to be auto-
mated first. *'In the next few years, we'll see the end of
manual wire bonding,” Abraham declares. *'It's been
the dream of the semiconductor industry for years.”
Automation will improve uniformity, he notes, but it will
also create additional demands on other processes to
hold to dimensional tolerances, since human operators
can more easily correct for misalignments in die fabri-
cation and attachment.

One company leading the way in this area is the Ger-
man member of the ITT Semiconductor Group, Inter-
metall GmbH. Horst Knau, Intermetall's plant manager,
says machines developed by them for automated chip
and wire bonding of plastic transistors are the fastest
and most efficient around. Chip bonding is more than
three times faster than manual operations, and wire
bonding is more than 10 times faster, he says. Only
one person is required to monitor two wire bonders.
So, with 30 chip and wire bonders, Intermetall says it
can turn out more than 100 million plastic transistors a
year. To be handled by the automatic wire bonder,
however, the transistor chips had to be redesigned with
larger bonding pads, but Knau says this did not affect
the chips’ characteristics.

An automated lead-bonding process for dual in-line
packages, informally called Auto DIP, has been under
development at RCA Solid State division in Somerville,
N.J.. for the past two years, and is expected to be in
pilot production at the division's Findlay, Ohio, plant by
July. Arnold S. Rose, the RCA division's manager of
hybrid and packaging technology, says the new pro-
cess can assemble 3,000 DIPs an hour. "“We hope to
get up to 6,000 an hour, and the possibility of making
one every half second [7,200 per hour] exists.”" Follow-
ing testing at Findlay, the first system will be moved to
the division's production facilities in the Far East, prob-
ably the middle of next year.

Companies the size of Motorola, Intermetall, and
RCA may be able to afford the investments in in-house
developed automation equipment, but what of the
smaller producers? Motorola's Abraham has a warning
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you may have hundreds of tubes that all have the same
mistake. But if you have a product-line basis rather
than a batch-process basis, three days after you start
making a tube it's finished. You can catch an error a lot
faster, and you only have a few tubes in the pipeline."

Big plans for low volumes

Special automation problems arise when production
runs are short and when design revisions are made
while equipment is being produced. The effort invoived
in programing automated equipment can sometimes
outweigh the benefits of more productive assembly. A
prime example here is the avionics industry where of-
ten only a few pieces of certain types of equipment. are
built. But even here, automation, if wisely applied on a
large scale, can boost productivity.

As its Teterboro, N.J., manufacturing facility, Bendix
has instituted a computer-aided manufacturing flow
that ties together automatic artwork generation, nu-
merically controlled drilling, automatic and semiauto-
matic parts insertion, semiautomatic wire-wrapping,
automatic test equipment, and computerized produc-
tion tracking. This system allows Bendix to maintain
minimum response time to product design changes
and to keep track of many modifications of the same
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Leading light. Computer-directed light probes (left) guide IBM wir-
ing operator to proper location in interconnecting backpanels. Com-
puter, which can automatically locate 280,000 points, also electri-
cally tests connection before moving to next point,

system traveling down the same production. Bendix,
for instance, turns out a dozen versions of the DC-10
flight computer, each one for a different airline. A typi-
cal board passes through a mechanized three-level
component-insertion process for axial-lead compo-
nents, DIP packages, and miscellaneous discrete com-
ponents. The board is then soldered, put on an auto-
matic fault-isolation tester, functionally tested on
special test equipment, then placed in stock.

Frank Schulz and Don Becknell of Bendix, who
planned most of the automation, say automatic compo-
nent insertion offers obvious advantages with respect
to labor costs, throughput, error rate, and quality vari-
ations. Automatic insertion equipment also results in
reduced rework requirements downstream. An auto-
matic axial-component insertion device, for example,
can install 6,000 components per hour to give a typical
per-hour throughput of 38 component assemblies;
dual-in-line insertion equipment can install up to 3,500
components per hour—an approximate per-hour
throughput of 67 DIP assemblies.

Semiautomatic insertion equipment improves pro-
ductivity and cuts direct costs by roughly one third
over strictly manual techniques. Analysis has shown it
is cost effective to switch from semiautomatic to auto-
matic component-insertion for as few as six boards.

The majority of axial-lead components and all 14-
and 16-lead DIiPs are inserted automatically into the pc
boards. The other components—including polarized
capagcitors, transistors, transformers, relays, and cer-
tain axial components—are installed manually with the
aid of semiautomatic equipment. Actual axial compo-
nent insertion is performed by a variable-center-dis-
tance, reel-fed Universal instruments Corp. machine.

Obviously, then, not every company needs or can
justify the completely automated manufacturing ap-
proach. Airborne Instruments Laboratories (AlL), Mel-
ville, N.Y., a farge manufacturer of airborne electronic
countermeasures equipment and ground-based instru-
ment-landing equipment, provides another instance.
AllL does not have the volume to require full automa-
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tion. But because AlL is a large user of ICs in the flat-
pack configuration, its engineers have developed a
special machine to automatically insert and solder this
hard-to-handle package. The Solo solder machine se-
lects the desired flat pack from a storage position, ori-
ents it, and solders it to a pc board mounted on a X-Y
table. Average daily output using the Solo machine is
400% greater than the older reflow soldering machine
that required a two-step process of glueing the IC in
place before soldering. Touch-up and rework has been
reduced to 2%-3% from 10%-15%.

Automated testing finishes it off

Automatic test equipment can substantially reduce
the cost of troubleshooting and repairing electronic as-
semblies destined tor integration into large systems.
Sperry Gyroscope, Great Neck, N.Y., has installed
three separate automatic test stands for checking out
various types of assemblies, including printed-circuit
boards, microwave equipment, and cables.

On a project currently under development at Sperry,
Sheldon Kustin, quality engineering section head, says
an automated system can handle 200 of the 300
board-types used. The other 100 are too complex or
have too many input/output pins. One employee oper-
ating the system can check out the 200 automatically-
tested boards in the same amount of time required for
checking out the other 100 board types by seven tech-
nicians. While this isn't quite a fair comparison, says
Kustin, it does illustrate why the automatic test system
paid for itself in less than a year in service.

There are actually four levels of testing involved in
equipment assembly: incoming inspection, board test-
ing. final test, and field repair. According to Teradyne,
Inc. a Boston manufacturer of automated test equip-
ment, the cost of finding a bad IC at the incoming in-
spection level is approximately 33 cents. (It costs one
cent to test an IC, and with a typical reject rate of 3%,
the cost of testing 100 ICs to find three bad ones is 33
cents a fault.) If a bad IC is missed at incoming inspec-
tion and goes on to board testing, Teradyne says at
this level it costs about $3 to find a fault. If a faulty IC
isn't caught until final test, it costs $30 to find a fault,
and if the IC fails in the field it costs about $300 to find
it, including travel expenses for the field engineer.

At each level, therefore, the cost of finding a faulty IC
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RAW MATERIALS
AND VENDOR
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SUBASSEMBLY
STORAGE

SYSTEM ASSEMBLY

Sub tests. Subassembilies tor minicomputers built at Data General
are tested after nearly every step to assure that final assembly will
work properly, cutting diagnostic work on assembled computers.

becomes an order of magnitude greater, and this rela-
tionship holds true for other components. From this,
Teradyne says, efficient, automated testing can in this
way yield significant changes in output by reducing the
time required to trouble shoot in the intermediate and
late stages of production.

Automation, in the final analysis, is modern tech-
nology's prime tool for multiplying the effectiveness of
labor. it cannot be forgotten, therefore, that the human
being operating the machine. or watching over it, is an
overriding factor in the scheme of things, which leads
to the next section. 0O
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The new Intel 2708 is the first 8K erasable

and electrically programmable read only

memory (EPROM). With a guaranteed
access time of 450 nanoseconds from 0°C

to+70°C, the 2708 is twice as fast as any pre
viously available EPROM. Intel is now the first
supplier with a complete family of 2K,

4K, & 8K EPROMs and 2K, 8K, &
16K interchangeable metal mask

programmable ROMs.
‘The significance of the 2708 is
best illustrated by comparing it with
the industry standard, Intel's 1702A.
The 2708 has four
-_ times the density (8192 bits vs 2048), twice the speed
i = (450 nsvs | usec), consumes one third the power
a== = _ (95 uw/bit vs 300 uw/bit) and the 2708 programs
3 " almost five times as fast as the popular 1702A
~ (12 ms/bit vs 58 ms/bit). All 8192 bits in the 2708
= cantypically be programmed in 100 seconds on
—==:= any one of several commercially available program-
mers. With an order of 10,000 or more Intel EPROMs,

| T we'll pfovide the programmer.
All Intel EPROMs have interchangeable metal mask programmable
ROMs. For example, the 2708 can be interchanged with the 8K, 2308 ROM

For systems requiring higher ROM densities, two 8K, 2708 PROMs can
be replaced with the new 16K, 2316A ROM.

If youre working on ROM pattern development or designing systems
where the bit patterns may change, you'll save time and money using
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automated operations as it is to labor-intensive assem-
bly lines. As a result, plant operations at, say, Philips,
Matsushita, Texas Instruments, and Hewlett-Packard
probably have more in common today than at any
other time.

Decontroiing employees increases output

The motivation program that has evolved at Com-
pagnie Belge de Radio et de la Télévision (CBRT), a
70% owned Philips subsidiary at Bruges, Belgium, has
had, for example, a direct effect on productivity. CBRT
is the major supplier of color television receivers for
Philips with a capacity of about 360,000 units a year.
With about 2,200 employees, CBRT's productivity has
been one of the highest in the Philips system since it
was built in 1957

Rapid expansion and the need to adjust to changes
in TV-receiver designs, led to a radical change from the
traditional assembly-line setup to a production-group
concept. Critical of traditional production methods,

Teamwork. The Work Simplification Program at Texas instruments
saves money and improves productivity by encouraging employees
to “'work smarter, not harder." This team at the Digital Systems divi-
sion has saved some $400,000 on pc-board fabrication.
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which emphasize short work cycle and controls, Lu-
cien Hautekiet, plant manager, began the restructuring
in 1970.

“‘Controls create reaction against control,”” he ob-
serves. "If the organizational structure is such that the
worker is properly motivated, in theory the need for
control should disappear."”

The CBRT plant is organized into nine TV-set pro-
duction groups—each one doing its own complete set
assemblies—plus three other production groups that
produce subassemblies and another one for cabinet
decoration. Each of the 13 production groups operates
as a miniature factory, and each is overseen by a pro-
duction-group leader. The leader in turn has three to
six subordinates and together they constitute the prod-
uct team. The product team is responsible for efficient
internal operation and for contacts with staff depart-
ments (materials handling, purchasing. personnel,
etc.). Staff-department members, meanwhile, spend a
certain amount of time each week on the production
floor, a practice that fosters greater intimacy with pro-
duction processes. As Hautekiet explains: ‘'‘Staft
people tend to think in theoretical, long-range terms;
but for the product leader, the main concern usually is
how to solve a particular problem immediately."

The production group is divided into sub-groups.
each made up of 15 to 30 people and headed by a
sub-group chief. Each sub-group is responsible for
particular operations like panel assembly, inspection,
fault tracing, repair, and picture-tube adjustment.

Six times a year the system is supplemented with
two-hour consultations between workers and manage-
ment. These sessions cover the work of sub-groups,
production groups, the Bruges factory, and the entire
Philips television business—all based on the beliet that
the broader the understanding of the product being as-
sembled the greater the motivation for workers. And, to
repeat, the CBRT plant has one of the highest produc-
tivity rates in the Philips organization.

A disadvantage of the Bruge system is the duplicate
stocking of components for each product group. How-
ever, the new arrangement has cut the number of hier-
archical management levels from five to three. And
shortly after the shift to the new system five years ago.
workers suggested that certain control steps could also
be eliminated. The suggestions eventually were
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well as who worked on it. We've found that the oper-
ators want us to know who does a good job, and this
system provides accountability,” explains William J.
Mann, senior vice president of operations.

James Fisher, describing the long-standing em-
ployee motivation program set up by Texas Instru-
ments, where he is head of the People and Assets Pro-
gram, concurs on the value of worker self-esteem.
“Usually people who set their own goals without ex-
ception set them higher than if these goals are set for
them.” They don't always make the goals, he adds,
but, "it does a Iot for motivation and gives us a lot more
new ideas.”

At TI the motivation program is called TIP for Team
Improvement Program. The TIP scheme centers
around teams of five to 10 people, sometimes as many
as 30. Headed by their own chosen leaders, the teams
set their own goals in terms of yield and output per

Resuits. "We like workers to know they're responsible for their
work," says Wim Hazenberg, production manager for Philps Indus-
trietektronik in Sweden. ''A person who assembles an instrument
shouid know what's really important. Otherwise we've failed."
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week and track their own progress. Team members
meet once a week, discuss what they’ve accomplished,
how it compares with original goals, and what might be
done to improve performance.

A team of five wire bonders and five chip bonders,
for example, may find that the die-bonding procedure
is incompatible with wire-bonding outputs, that is,
some dies must be reattached while the bonders wait
idle. A suggestion might be made that the wire bonders
learn die bonding so they can fill the gap in the team's
output. “This very situation came up a few years ago,"
Fisher reports. *As a result we cross-trained a few wire
bonders to do die patch work.” The team concept has
also produced good suggestions on changing the
physical location of equipment so the flow of materials
is improved.

Instead of an employee-suggestion program at TI,
initiative is encouraged through merit increases, pro-
motions, and the company-wide profit-sharing plan.
The thinking behind this policy holds that the group
which happens to be assigned to a new job usually has
the greatest opportunity to suggest money-saving
ideas. This being so, the group would have an unfair
advantage over the people working on older products
that offer little opportunity for cost improvements.

At TI's Digital Systems division in Houston, operating
systems manager Patrick Weber cites one case of em-
ployee initiative leading to savings of $400,000 in one
year. A group of draftsmen had worked on a new spec-
ification for laying out densely packed double-sided
printed-circuit boards. On their next job—laying out far
more expensive multilayer printed circuit boards Lsed
in the company’s data terminals—the group recognized
that their earlier work could be applied again. They
were able to convert all the multilayer boards to
double-sided boards.

Tl also uses, at each plant location, strategy man-
agers who set over-all policy for the facility, and tactical
program managers to carry out the policies. Implemen-
tation includes a six-hour videotape presentation for
new workers, with the videotape being followed up by a
supervisor who spends several more hours initiating
the worker in specifics of a particular operation. Later,
Weber says, it's not unusual for a supervisor to gather
his group in a conference room and disassemble a
piece of equipment to discuss better ways it might be
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tives. The established figure represents 100%, and per-
centages of output above that figure result in corre-
sponding wage increases.

When aerospace turns automotive

Productivity efforts at the Huntsville Electronics divi-
sion of Chrysler Corp., derive from a unique blend of
the division's aerospace past and its high-volume au-
tomotive electronics present. Had it not been for its
ability to design and manufacture in high volume,
Huntsville division would never have been able to make
the conversion from government contractor to Detroit
supplier. The key was improvement in productivity.

The pay-point system originally developed by the
parent auto company for assembly lines was adapted
by the former space division in the early 1960s. Pay
points are locations on the production lines that repre-
sent completed steps. They are also test points be-
cause the system is based on a comparison of accept-
able parts produced with total hours paid to produce
them. The result is "‘earned hours."' Efficiency is rated
by dividing earned hours by actual hours.

Production management gets a daily computer print-
out of direct labor efficiency. The printout lists part
numbers, name of the part, the pay point responsible
for production, quantity of accepted parts for the pre-
ceding day and month to date, the actual hours and
earned hours for the day and month to date, the stan-
dard hours previously estimated to make that piece,
and the day's and month’s efficiency percentages. The
report isolates trouble spots for the foreman and as-
signs productivity ratings to both workers and man-
agers. If efficiency is below normal, the foreman
checks workmanship quality, and parts quality. The
system keeps tabs on outside suppliers, too, by catch-
ing on the assembly lines part failures that slip through
incoming inspection.,

Chrysler-Huntsville has also taken one of its con-
tracting techniques from aerospace days and applied it
to automotive electronics. Every project, no matter
what size, has a production engineer assigned to it
from start to finish, similar to the project-manager idea
used in Government contracting. About 10 of these
managers, called product leaders, keep tabs on cost,
design, manufacture, test, and production efficiency
from the time the project is identified (bid) until it's
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Homey atmosphere. To boost efficiency in hand operations, as in
this Swedish plant run by Philips, workers have been given more lee-
way in declding their hours, their work pace, and surroundings.

phased out of production at the end of its life cycle.
Along with the pay-point system and the product
leader, Chrysler-Huntsville emphasizes communi-
cations with assembly workers. '"We're fortunate here
to have people who have worked on high-reliability
space programs,’” says M. F. DeMaioribus, manager
operations department. ''These people know what
they're doing, it's a matter of listening to their ideas."

Sharing the wealth, large and small

IBM Corp., noted for its paternalistic attitude toward
employees, is one of the leaders as far as motivation is
concerned, particularly in rewarding good ideas. Ray
F. Boedecker, vice.president of manufacturing, IBM
System Products division, reports: "Our people at all
levels are encouraged to keep their eyes open for cost-
reduction opportunities and ‘the better way.' There's
always a better way. We count heavily on our resource-
fulness and creativity to find it. Also, cost control is vital
to increased productivity and profitability. The message
is clear, 'Working smarter’ is becoming an increasingly
visible element in our business fabric."’

IBM's suggestion program, for example, started in
1928 and now receives about 100,000 suggestions a
year. Last year, IBM awarded $2.2 million for 17,000
suggestions adopted. Roughly 60% of the suggestions
are manufacturing and laboratory oriented, while the
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rest come from field and headquarters locations.
Awards, which range from $25 to $75,000, are based
on an estimate of time and materials saved during the
first year of the suggestion’s adoption. The author of
the suggestion is paid 20% of the first year's savings,
less implementation costs.

For a small company, like Brandenburg Ltd. in Great
Britain, one of the best means of motivation seems to
be a deliberate policy of employee participation and re-
wards. Brandenburg is a highly specialized instrument
company that makes, among other things, a range of
nuclear measurement gear, power supplies, and rate
meters. It also makes high-voltage power supplies,
high-tension transformer assemblies, and an *‘electron-
ics fly killer” manufactured for Rentokil Ltd.

The various motivation devices at Brandenburg have
included a design contest to solve the problem of fabri-
cating the grid of the two-foot-long electronic fly killer.
A two-person team won about $70 plus 50% of the di-
rect cost savings for the first six months, which could
amount to another $500. The contest was open to all
employees, and a tool maker in the shop and the chief
buyer ended up sharing the prize. The buyer had sug-
gested using a special ceramic material, while the tool
maker came up with a new design. Their efforts will
save Brandenburg about 58 cents for each grid on a
production run that could reach 9,000 units a year.

Brandenburg has a bonus scheme, too, in which
10% of increased turnover in quarterly sales above a
certain quota is shared among the employees. It's han-
dled on a point system on the basis of work or time
completed each month. Now in effect for about six
months, the plan has so far been worth about 22%
above the average paycheck during the first three
months.

Brandenberg, incidently, also holds periodic meet-
ings of design engineers and production employees to
kick around problems and gripes about a particular
product. Employees are encouraged to suggest design
changes that might improve production or lower costs
or-both. In one case an employee noticed that the com-
pany was purchasing metal clamps to hold a power
supply in one of its products. At the employee's sug-
gestion, the clamp was replaced at less expense by a
molded fastener produced in-house.

An incentive system at Cherry Electrical Products
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Leaming. Training, too, has changed to improve workers' attitudes.
Here a worker at Siemens learns soldefing in a pleasant setting.

Corp., Waukegan, lll. has proved even more lucrative
for certain employees. Each worker is assigned an al-
lotment, fixed according to the person’s position on the
production line. When a worker exceeds the alloted
amount, he or she receives a cash bonus as a percent-
age of base pay.

Before the economy softened the average bonus
rate was running about 27%. Then, like many manufac-
turers, Cherry Electrical was forced to lay off some pro-
duction workers, while retaining its most productive
senior people. As a result the average bonus rate has
increased to 42%.

Another company that believes in motivation by
sharing the wealth is TEC Inc., Tucson, Ariz., a manu-
facturer of data terminals. TEC has a program called
EARN—employee allocation of revenues now. Now is
the key word. After-tax profits are calculated each
month and each employee, depending on his monthly
performance, receives a minimum award of 5% of his
basic salary. The program was begun in July 1974, a
time when many companies were giving across-the-
board cost-of-living raises. Rather than going along,
TEC established EARN with its 5% minimum “‘raise.”
But employees can and do get more than 5% each
month, according to Hugh B. Reed, assistant to the
executive vice president. And it has worked, says
Reed. Last spring, the company was producing be-
tween 175 and 200 units per month. Now, TEC is turn-
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division of Allen-Bradley Corp., Milwaukee, Wis.

But products are constantly also being redesigned to
reduce their parts count (and thus simplify assembly);
to extract the same performance from looser specifica-
tions that will boost manufacturing yields; to make the
production process easier to automate; to adapt prod-
ucts to automatic testing, or to increase reliability (and
sO again boost production yields). The resulting im-
provement in output per man hour often cuts costs to
such an extent that the manutacturer can pass some of
his savings on to his customers—he may either cut
prices or be able to hold prices firm despite rising ma-
terials and labor costs.

Companies like Allen-Bradley, Beckman Instru-
ments, Bourns, Cherry Electrical, Liquid Xtal Displays,
and Intermetall all offer examples of the use of one or
more of these approaches:

B A component competing in a mature market de-
mands a high level of automation at the outset—for i
stance, the type CC precision metal-film resistor intro-
duced last year by Allen-Bradley. ''We knew the size of
the market, we knew what share of market we could
expect to get, we knew the selling price, and we knew
what costs we had to achieve to get the gross margins
we wanted. That justified our initial mechanization of
the part, as well as our entry into the market,” Ku-
kawka explains. The resistor doesn’t need end caps, so
assembly steps are fewer, and wide manufacturing tol-
erance result in high yields.

® The number of process steps is halved in a line of
thin-film resistor networks that Allen-Bradley has just
finished redesigning into dual in-line packages. The
goals were to mechanize production and to profit from
the rapid growth of the DIP market. To be launched this
spring, each DIP contains a network deposited on a ce-
ramic substrate that is then sandwiched between
screened overcoats.

However, halving the process steps meant the pro-
duction work flow had to be revised. Of the nine ma-
chines involved, the first takes materials loaded in bulk,
the last puts finished products into shipping containers,
and those in between have common inputs and out-
puts, like magazine loaders for maintaining device
alignment from machine to machine. This equipment is
arranged in a meaningful tlow—that is, workers can
easily associate the successive manufacturing steps
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with successive work stations, so that training time in
starting up the line is reduced.

® Ease of automation and simplified assembly were
also goals when Beckman Instruments Inc., Fullerton,
Calif., adopted two new pin-mounting methods for its
cermet trimmers. Being replaced was a process of fir-
ing in pins that was hard to automate and for ditferent
pin arrangements required different substrates (which
contain the resistive element).

For its model 72 and model 89 plastic cermet trim-
mers, Beckman now uses clip-type terminations—to
make them, the substrate is simply slid into a pressure
clip. and the same substrates can be used for different
pin arrangements by just changing the clip design. Fur-
ther, a solder-coated spring material is all that's neces-
sary for the clips, whereas tired-in pins must be of
precious metal. Altogether, cost savings of 30% to 50%
were realized.

For its model 91 unsealed 3%-in. cermet trimmers,
Beckman now uses swaging—the pin wires are simply
hammered into mounting holes. The process is less ex-
pensive than pin firing and, like the clips, can easily be
automated when necessary. Again, the trimmer sub-
strate need not be changed for the 12 different pin ar-
rangements, which Beckman obtains simply by bend-
ing the protruding wires at different angles.
® A reduced parts count and a change of material
simplify assembly of Bourns Inc.'s model 3006 and
3009 %-in. rectangular cermet trimmers. Previously,
the shaft was held in piace by a retainer, and the unit
was sealed by an O-ring. Two years ago, though, the
Riverside, Calif., company changed the body material
from a hard, rigid, thermoset plastic to a thermoplastic,
which is easier to mold and more flexible. This change
enabled Bourns engineers to design a shaft that can be
mounted simply by being pressed into the trimmer
body. A reliable seal is formed as the flexible plastic
closes around the shaft.

Incidentally, Bourns, like Beckman, has switched to
swaged terminations for its cermet trimmers.
® Substantial assembly and material cost-savings were
realized when Cherry Electrical Products Corp. of
Waukegan, Ill., switched from riveting to ultrasonically
welding assemblies for its series E33 miniature snap-
action switches. The welded units are also more rug-
ged and reliable—a good illustration of president Walter
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Cherry's philosophy that the effort of redesign is not
worth it unless it improves the product as well as lower-
ing material and/or production costs. Simply extending
automation (which he's doing) is just not enough,
Cherry says. Under the firm’s ongoing redesign pro-
gram, many products have been reworked to offset es-
calating costs of labor and materials.

® Improved reliability both increased production yields
and reduced prices when Liquid Xtal Displays Inc.,
Cleveland, Ohio, redesigned its displays—basically lig-
uid crystals sandwiched between a glass frontplane
containing the segment pattern and a glass backplane
containing the conductive common pattern. Since the
terminating connections for the display are usually lo-
cated in the frontplane, crossovers are needed be-
tween the backplane and frontplane.

Liquid Xtal originally made its displays with separate
backplanes for each digit and a single crossover for
each backplane; but if one of these crossovers
opened, the display would not operate properly. Now,
however, the company is using a single common back-
plane for each display. with redundant (two or more)
crossovers from the backplane to the frontplane. This
redesign boosted production yields by about 20%, and
the company was able to cut its prices by 10% to 15%.

Because the conductive patterns of these displays
were long and narrow and only about several hundred
angstroms thick, they were highly susceptible to opens
during production. To counter this problem Liquid Xtal
developed a dual in-line form that is currently being
used for all of its watch displays. The DIP display has
termination connections on two sides, not just one, so
that the conductive patterns can be short and wide,
making them half as susceptible to opens as the long,
narrow conductors. With this change the company im-
proved its production yields by another 20% and re-
duced prices again by additional 10% to 15%.

B Sometimes a component may have to be redesigned
to suit more streamlined testing processes. For in-
stance, a zener diode made by Intermetall GmbH, the
ITT Semiconductor Group in Germany, had to be
adapted to new high-speed testing equipment. To do
so, Intermetall replaced the copper leads with axially
arranged leads made of a ferromagnetic metal. This
material makes it possible to suspend the components
magnetically for fast handling during automatic testing.
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To spec. By designing this attenuator to halve the parts count and
save production labor, Tektronix was able to cut 50% off its cost.
This subassembly is used in the model 455 oscilloscope.

Engineered efficlency. When Data General put integrated power-
supply circuitry into the backpanel on three Nova computers, back-
panel wirewrapping was eliminated as well as much hand wiring.

Because no mechanical contact is made with the de-
vices, the leads are also protected from being bent or
damaged during handling.

® QOutput per man hour can even be boosted in pro-
ducing custom-designed integrated circuits, a market
that accounts for a rather large share of Intermetall’'s
business. Most special designs, according to plant
manager Horst Knau, affect the circuit layout on the in-
tegrated-circuit chip rather than the lead configuration
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or the package. Thus, mass-production techniques can
still be applied in these two areas.

When a special design calls for a package change,
the customer's order is carefully evaluated in terms of
sales volume, degree of manufacturing difficulty, and
other scheduling factors to determine whether setting
up a special production line would pay. Intermetall en-
gineers spend time with potential customers trying to
hammer out a design that will best blend with economi-
cal mass-fabrication techniques. Generally, they try to
persuade customers to use common pinouts or chip
configurations that promise good yields but perform
the function desired. As product manager, Ruediger
Karnatski, puts it, *'Productivity starts right at the cus-
tomer, though engineers should never lose sight of
what the customer wants to achieve.”

Trimming TV assembly costs

Consumer-product companies have become mas-
ters of the art of designing pennies out of the cost of
products. Television-set manufacturers are perhaps
among the most sophisticated, and they focus on pro-
ductivity improvements at the subassembly level.

In recent years they have introduced a modular
chassis, which not only makes printed-circuit-board
modules practical, but reduces chassis assembly and
testing steps. Even consumers now understand that
“works in a drawer'' modularity, first popularized as a

PIn money. By swaging instead of firing in the pins on these trim-
mers, Beckman Instruments makes manufacture easy to automate.
Also, bending pins produces 12 different pin configurations.
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slogan by Quazar Electronics, Chicago (formerly Moto-
rola Consumer Products division), means easier and
cheaper maintenance, hopefully extending this pro-
ductivity improvement to the repairman.

The in-line self-convergence TV picture-tube devel-
oped independently by RCA, Philips, and Toshiba is
another subassembly that reduces TV-set assembly
time. Since the convergence and purity are indepen-
dent of the driving circuit on these tubes, the yoke and
neck components can be set up, adjusted, and per-
manently attached at the tube-manufacturing plant,
eliminating several production steps for the set maker.
In addition, the CRT requires fewer dynamic tolerance
compensation circuits than delta-type picture tubes,
another major savings in production cost.

Along similar lines, Grundig in Germany has begun
to use p-i-n diodes in its solid-state TV tuner. The
diodes feed uniform and steady signals to the input
transistors of the subsequent vhf and uhtf stages. This
arrangement eliminates the need for workers to adjust
these frequency stages, and it also allows the use of
high-current input transistors. As a result, p-i-n diodes
not only improve tuning performance, they also reduce
manufacturing and testing time.

Much attention has been given to reducing the me-
chanical complexity of radios by Matsushita Electric's
radio operation in Japan. For example, the string drive
for the tuner, while adaptable to different mechanical
configurations, needs an inordinate number of tiny
parts that can only be put together by hand. In some
new radios, the string drive is therefore being replaced
with an inexpensive plastic worm-gear drive that is as-
sembled swiftly by operators using machines.

To simplify assembly, Matsushita has also rede-
signed radio cabinets. In a clock radio recently intro-
duced, the clock, speaker, power supply, and chassis
are all dropped into slots in the cabinet and held in
place with the back plate. In a conventional design,
each of these subassemblies would be fastened sepa-
rately to the cabinet with screws or other fasteners.

Streamlining low-volume lines

While designing for automation is a must in the high-
volume TV-set lines, redesigning to reduce assembly
time can also benefit low-volume products. Sometimes
it can be done by making a precise determination of
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Team efforts. Many companies have tormed engineering teams to redesign products for lower-cost production or to shoot for a precise mar-
ket price. Some teams, like this group at Sony analyzing a TV set, are able to reduce assembly steps by eliminating circuits.

exactly what is functionally required and then redesign-
ing completely to deliver that function more simply. In
other cases, the intelligent use of software may help.

Parts count was reduced, for example, with the Tek-
tronix model 455 oscilloscope [Electronics, March 20,
p. 139]. Specifically, the Beaverton, Ore., firm was ex-
amining possible cost improvements in the design of
the input attenuator, the precision variable divider
which controls the vertical deflection setting.

For the model 455, the attenuator called for an input
sensitivity range of 5 millivolts to 5 volts per division
over a 50-megahertz passband. One possibility was to
adapt the higher-performance attenuators designed for
the large-bandwidth scopes in the line, models 465
and 475. But this would have cost too much.

The goal was to cut the 455 attenuator cost in half,
and this was achieved by a number of design steps.
Most important was a reduction in parts count through
the use of molded plastic resin parts wherever possible.
Bearings were molded into single pieces which snap-fit
into the frame. Even the front-panel control knob was
fabricated as a snap-in part. Also, thick-film networks
deposited directly on a ceramic board were used in-
stead of separate hybrids mounted on a conventional
printed-circuit board. The final parts count achieved is
about half that of the more expensive 465 and 475 at-
tenuators.

In addition, fewer calibration adjustments are needed
for the 455 attenuator because of the use of laser-
trimmed thick-film resistors. All told, these design ideas
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accomplished a better-than-50% cost reduction,
mainly by enabling labor savings in production.

A software approach is used at Prime Computer Inc.
of Framingham, Mass. (see also "‘Software is harder,"
p. 129). The minicomputer maker finds that its exten-
sive use of microprograming increases productivity and
also makes product redesign much easier. For ex-
ample, the company builds a standard peripheral con-
troller that can be used with many different peripherals
when equipped with the appropriate microprogram.
But instead of a board’s being changed, only the mi-
crocode need be changed. so that many problems on
the factory fioor are eliminated.

Organizing for productivity

A few companies deliberately organize themselves to
design products that meet an exact cost goal or to opti-
mize the interface between design engineering and
production. The payoff can be impressive, as Texas In-
struments’ experience shows.

Tl calls this type of effort Design to Cost. Though
cost normally is an important design parameter, the
Design to Cost program institutionalized the idea by
making it a basic responsibility of engineering.

First step in the program is to set a market price that
will pay a profit and to target costs to come in under
that figure. The next step is to put a design team on the
task of coming up with minimum pertormance and
function specifications. Costs and technical integrity
are audited at intervals by experts from engineering,
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of activity.” One thing hasn't changed, Judson con-
cludes, ""The ball is still in management'’s court."

Agreeing that management sets the tone and pace in
over-all productivity improvement, Thomas A. Wickes,
a psychologist who was largely responsible for setting
up a team-production concept at TRW Inc., says, '‘One
of the things | never do is promise ‘x' number of dollars
or 'x’ number of hours out of the team.”

That concept, in which workers assemble a product
as a team rather than in assembly-line fashion, has
grown out of an effort begun by TRW in the early
1960s in which management and hourly workers share
ideas and together push them through the production
cycle.

“‘Take this case,’” explains Wickes, who is now direc-
tor of employee relations at TRW's Automotive World-
wide division. "'The top managers of a division were
trying to decide whether to try to develop some new
technology or merely adapt the old. The sales man-
ager, a former engineer, had an idea that opened the
door to a decision. It sounds simple, but in many tradi-
tiona! organizations, sales people are discouraged from
thinking about anything other than sales."

Keeping a grip on costs

As essential as motivating company personnel is the
job of making sure “you know where your costs are."”
That's the advice of Richard I. Ostler, division manager
for Marconi Instruments, Ltd., in Great Britain. As part
of productivity improvement he instituted more
frequent cost analyses, and he strengthened the cost
and estimate department. As a result, management was
able to monitor its actual financial condition more
closely than before and to make adjustments sooner.

Auditing methods, too, can boost efficiency, espe-
cially since inflation has had a depressing effect on
profits and cash flow. To alleviate this situation, some
electronics companies have switched to a method of
inventory valuation called LIFO for last in, first out.

The main attraction of LIFO at this time is that, by
recording latest-acquired and more expensive in-
ventory as being sold first, it pushes up costs and holds
down profits. This reduces taxes, meaning more cash
on hand, a smaller debt, and lower interest charges.
Also, the adverse affect of LIFO on earnings and thus
on stock prices is softened when the stock market is
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In management’s court. Stressing that top management sets the
pace of productivity improvement, TRW's Thomas Wickes advises
that all departments can contribute, if communications are open.

generally low or declining over a long period.

But LIFO is no instant panacea, warns Eli Gerver, as-
sociate national director of technical tax services at
Touche, Ross & Co., one of the world’s largest ac-
counting firms. For one thing, he says, inflation will end
eventually, putting a LIFO company at a disadvantage
compared to firms with the more generally used FIFO
(firstin, first out) accounting.

LIFO accounting tends to lower the value of in-
ventory, he explains. What's more, switching back to
FIFO could be a problem. To do that, a firm must dem-
onstrate to the Internal Revenue Service that the new
valuation method is better than the old—and not merely
that it looks better on the balance sheets.

Selling harder

As for the sales function, improving its productivity
today has been a matter of concentrating effort on spe-
cific targets and hitting them hard. It has also meant
passing on some of the selling to distributors and sales
reps to get more coverage with fewer sales calls.

This trend has been particularly apparent in the
semiconductor market, where orders have fallen off
sharply and sales efforts have had to be intensified de-
spite lean times. In addition, sales departments have
turned to computer information, not only for order han-
dling, but for demand analysis by customer. As a re-
sult, selling has become more intense and more analy-
tic than during the fat period of two years ago, because
today it has become a matter of promoting recovery.

General Instrument Corp.'s Microelectronics group
in Hicksville, N.Y., is using a number of techniques to
boost its sales productivity. The company’s worldwide
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sales organization is receiving greater factory support
on new-product announcements via bulletins that are
prepared and distributed at relatively low cost and
within a few days of product-information availability. At
the same time, says Edward A. Sack, group vice presi-
dent and general manager, the field sales force is con-
centrating its efforts on major opportunities at a se-
lected set of strategic accounts. ''An increased
emphasis is being placed on reliable forecasting tech-
niques and identifying the specific action required to
secure that business forecasted," he states.

Each Gl salesman is provided with a computer print-
out “territory master’' that identifies all major potential
customers within his area and includes such key data
as the customer's sales, the value of his components
consumed, the type of components he uses, and other
pertinent information. *‘Where there is a long-standing
relationship with a customer,’’ says Sack, "‘the account
is handled directly from the factory, thereby improving
communications and freeing the salesman to pursue
new business opportunities.”’

Other companies have simply transferred more of
their sales_load to their distributors. But before doing
so, RCA Solid State division, Somerville, N.J., and
Motorola Semiconductor Products division, Scottsdale,
Ariz., put in considerable effort to boost distributors’
capability. Motorola's answer was to have seminars for
distributor salesmen to bring them up to a par with its
own technically trained force.

RCA's bipolar-IC sales staff within a recent period of
three months went to 857 of its distributors’ customers.
*Qur distributors made up a list of people we should
visit, and we went with the distributors," says Richard
A. Santilli, group vice president. *'We're going through
the followup on this right now, and we're already be-
ginning to see some results."

Distributors computerlze operatlons

Because component manufacturers are shifting
more of the sales effort to their distributors, the need
for productivity improvement has become more impor-
tant in this sector of the electronics industries, too.
However, distributors have almost no assembly lines or
factory operations to rationalize, so they have sought
added efficiency in other areas. Today, like their com-
ponents suppliers. they are looking much more care-
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Productive storage. Automated purchasing and warehousing can
make contributions to improving efficiency. At IBM Endicott’'s Mate-
rials Distribution Center (top), computer-controlled cranes patrol the
shelves retrieving items ordered by an IBM 1800 (bottom).

fully at each customer in terms of what he uses, how
he uses it, and what products will fill the requirements.
At the same time, they are trying to penetrate their ac-
counts more deeply, yet at less cost per sale. These ef-
forts have involved not only computerized inventory
management, but communications, including the use
in one instance of a satellite hook up.

Arrow Electronics Inc.’s Electronics Distribution divi-
sion, Farmingdale, N.Y., for example, is now time-shar-
ing Texas Instruments' computers in Dallas through
some 20 CRT terminals at its nine stocking locations
across the country. John Darcy, division president,
says implementation of the system has resulted in an
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increase in order-handling cost, but also an even big-
ger increase in profit '‘because I've been able to re-
duce dramatically my overhead expense in the expedit-
ing and purchasing area. At the same time, I've been
able to get a much higher sales level per salesman. The
net result is an over-all increase in productivity."’

Under Arrow’s new system, everything in the com-
pany's inventory is completely visible to salesmen, who
can also see everything on order for a particular part
number, Explains Darcy: “This isn't just for Tl semicon-
ductors, but for all of our products. We're paying Tl for
services as we use the system.”

Previously, if an Arrow salesman in Boston, for in-
stance, didn't have a part, he would have to pick up the
tie-line and begin calling around each stock location
until he found what he wanted. "'Now,”" says Darcy,
"*all he has to do is punch in the generic part number—
he doesn't even have to use a catalog computer num-
ber—and it tells him everything that's in stock at every
branch, as well as what's on back order that hasn't
been sold. The idea was to generate more sales ability
without adding any sales people."

A computerized inventory-control system is currently
under development at Jaco Electronics in Hauppauge,
N.Y. Built around two Honeywell 6220 series comput-
ers—one at its main offices in Hauppauge, the other in
Woodland Hills, Calif.—the system is designed to im-
prove inventory utilization. ' If we get an order for 1,000
pieces and we have 700 in Hauppauge and 300 in Cali-
fornia, all 1,000 will be shipped to the customer. And
the computer will know that if we have 700 in New York
and 700 in California and we have 1,000 to be shipped,
it's not to empty out New York's facility—it’ll empty out
a little bit of each. This will give us inventory turns,
which is one of the things we're looking for," explains
Joel Girsky, secretary-treasurer.

In yet another step to save money and improve com-
munications between its stocking facilities, Jaco
recently signed on with Western Union Corp.'s Westar
Domestic satellite service between New York and Cali-
fornia. **We can pick up a phone here in New York and
get a Los Angeles dial tone, and if we want to talk to
our suppliers, let's say, in the San Francisco Bay area,
we would be paying for a toll charge from Los Angeles
to San Francisco rather than from New York to San
Francisco," says Girsky. Conversely, savings are real-
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ized by Jaco when its West Coast operation talks with
its East Coast capacitor suppliers. "'The savings are
going to be very substantial to us—I figure it's the
equivalent of three salesmens' salaries at the end of the
year," Girsky estimates.

Purchasing improves its programs

Not to be forgotten in any program to tighten up the
financial workings of an electronics organization is the
important contribution of the purchasing department.
Inventory imbalances have been a recurrent headache,
and it has usually been up to purchasing management
to put incoming supply and production-line demand on
an even keel following a recessionary joit. In recent
times, purchasing has been aided by computers. And
more recently, these computer programs have been
finely tuned to handle the task of squeezing out more
savings in inventory carry charges.

Varian Associates, for example, is implementing a
new computerized purchasing system to be hung on its
IBM System 370/ 155 at Palo Alto, Calif., headquarters,
This system, which will take over 18 months to com-
plete, will generate only half the 48 pieces of paper for-
merly used for each transaction, file seven instead of
28, and require one retrieval instead of eight.

The computer is not boss

Still, computer-controlled purchasing has to be con-
sidered a means, not an end. Arthur D. Little’'s Roger
Long, a senior staff member in the Electronics Systems
Group, says there is a danger in forgetting basic man-
agement skills in the mistaken belief that “the com-
puter will doit."' He comments, "'l have had experience
with several companies that had money problems be-
cause they didn't know how to implement automated
data-processing systems for inventory control and
manufacturing scheduling.'

He tells of one manufacturer that wound up with sev-
eral hundred thousand dollars worth of ICs that didn't
fit into any products; the company's planning had
failed to keep pace with actual inventory. "“And this,"
says Long, "is typical, not unique. I've seen delivery
schedules slowed down because management people
have been depending so much on the computer that
they didn't put some of their own business sense into
the judgment.” O
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Intercon and Wescon. Almost twice as many are ex-
pected to exhibit as last year, or over 40, representing a
cross section of the components industry. (For a look at
several of the significant new products they will be in-
troducing at DEEC, see p. 153.)

The two shows are, as usual, sponsored by the Elec-
tronics Industries Association and the Parts, Hybrids,
and Packaging Group of the Institute of Electrical and
Electronics Engineers. Also participating in the pro-
gram will be two other IEEE groups—Manufacturing
Technology and University Microelectronics—as well as
the International Society for Hybrid Microelectronics.

Hybrids lead the way

Even though the monolithic chip may be replacing
the hybrid circuit in broad-based application areas, the
hybrid is still the way to go in vertical markets. Its
strength is its adaptability—it tailors the monolithic chip
to various different applications by interconnecting the
chip with various other active or passive networks. The
importance of hybrids to the industry is evident from
the program, since five of the 14 sessions scheduled are
devoted mainly to them and another five will at least
touch on them.

For “Hybrid Applications.” for example, session
chairman John Powers, IBM Components division,
Hopewell Junction, N.Y., has gathered together several
successful new uses of the technology. One is an active
telephone speech network from Bell-Northern Re-
search, Ottawa, Canada, that’s a wholly self-contained
device consisting of transmitter, receiver, equalization
and preamplifier circuits in a single package. Another,
to be described by J.B. Schappacher of Harris Intertype
in Melbourne, Fla., is a medium-power Class-C micro-
wave transmitter amplifier originally developed for
phased-array-antenna applications. It produces an im-
pressive three quarters of a watt at a high 225 gigahertz.
Then there’s an unusual 5-kilovolt solid-state switch de-
veloped by Hughes Aircraft Co., Culver City, Calif.
Used as a shorting device in a solar-cell array, it puts
optical couplers on the same thin-film substrate as re-
sistor, capacitor, and semiconductor chips.

The “Hybrid Technology” session will be concerned
partly with the state of the art and partly with the relia-
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bility of hybrid manufacturing techniques, says its
chairman, Robert Ilgenfritz of Raytheon Co., Bedford,
Mass. Resistors and capacitors are not easily tempera-
ture-compensated, but Helmold Kausche of Siemens
AG, Munich, will discuss a new metal system his firm
has come up with for depositing temperature-compen-
sated devices directly on the substrates of high-quality
hybrid circuits. Other papers will cover a new optoelec-
tronic solid-state switch, the reliability of inter-
connections, and an update of MIL-STD-883 leakage
requirements for testing large (up to 100 cubic centime-
ters) hermetic packages.

And as for testing hybrids automatically, “Comput-
erized Testing” will focus on the total systems approach
and the highly sophisticated methods and equipment
available for’this purpose today.

At several sessions, the audience will be invited to
join in. In “Microelectronics Today,” the session being
run by the IEEE University Microelectronics group, an
open discussion will follow the four invited papers. Ses-
sion chairman is W. A. Porter from Texas A&M Univer-
sity in College Station, Texas, and the topics will be: the
physical limitations of hybrid microcircuit materials; in-
dustrial trends in hybrid manufacturing; military appli-
cations of microelectronics, monolithic as well as hy-
brid; and an overview of university microelectronics.
programs throughout the U.S. and Europe.

The International Society for Hybrid Micro-
electronics, which is sponsoring the panel session on
“Hybrid Standards Programs,” is also looking for au-
dience participation. Through these programs, ISHM is
in the process of establishing standard specifications for
hybrid circuits. Don Zimmerman, senior vice president
for ISHM, who is with John Hopkins Applied Physics
Laboratory in Silver Springs, Md., will be chairing the
session. The society hopes to identify and discuss what
additions, if any, are needed to its recently published
document, “Hybrid Microelectronics Standard Specifi-
cation Guidelines.” Both military and commercial
needs will be considered. Each member of the panel will
be giving an informal talk providing background infor-
mation on the guidelines.

The panelists include: M. Keller from the U.S. De-
partment of Defense; I. H. Pratt from the U.S. Army
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Electronics Command; J. P. Farrell from Griffiss Air
Force Base in Rome, N.Y.; C. Vogelhuber from the De-
fense Electronic Supply Center in Dayton, Ohio; D. S.
Walker from Sperry Gyroscope in Great Neck, N.Y.;
and W.B. Burford of Westinghouse Electric Corp.,
Aerospace division, Baltimore, Md.

Discrete devices advance

Capacitors may be as old as the hills—almost—but the
special-purpose type is relatively new on the horizon.
Some interesting newcomers in this category will be de-
scribed at the sessions on “Electrolytic Capacitors™ and
“Film Capacitors.”

One low-impedance high-frequency electrolytic is a
four-lead tantalum device that exhibits excellent imped-
ance characteristics at frequencies as high as 50 mega-
hertz, according to Charles Weaver and Thomas Kent
of the Mallory Capacitor Co. in Indianapolis. Another
low-impedance high-frequency «lectrolytic capacitor,
this time made by Sprague Electric Co. of North
Adams, Mass., is a stacked-foil aluminum unit whose
low inductance, low equivalent series resistance, and
high ripple-current capabilities are ideal for power-sup-
ply applications.

As for film capacitors, perhaps the most interesting is
in a paper by Kazuo Horiguchi of Susumu Industrial
Co. in Kyoto, Japan. He'll be discussing techniques for
controlling the capacitance and stability of thin-film or-
ganic capacitors made by a process called glow-dis-
charge polymerization and intended for use in micro-
circuits. Another paper by H. S. Veloric, J. Mitchell, and
G. Theriault from RCA Laboratories in Princeton, N.J.,
explores the properties of metal-oxide-metal capaci-
tors—high-Q devices that match the impedance require-
ments of the latest high-frequency power transistors,

Even the “Discrete Components” session has a high-
light—an unusual extension of nickel thin-film tech-
nology. G. M. Meyer, M. D. Adler, and M. R. Teders
from the Electronic Products division of Corning Glass
Works, Corning, N.Y., tell how to use nickel thin films
in transducer applications to detect temperature or fluid
mass flow.

As usual, cost-savings is the thrust of the “Connec-
tors™ session. For example, William Schumacher and
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John Huber from AMP Inc. of Harris-
burg, Pa., will be talking about a cost-
) saving connector for the gang termi-
- nation of a new ribbon coaxial cable.
Paul Krider, who is also with AMP,
will describe a harness connector that
permits a group of wires to be termi-
nated simultaneously by means of in-
sulation displacement. A new high-
density connector for hybrid micro-
circuits, which squeezes 50 or more
connections into an inch of board
space, will be discussed by D. J. Kin-
niment from the University of Man-
chester, England. Also, Morton An-
tler from Bell Laboratories in
Columbus, Ohio, will review alter-
nates to gold for connector contacts.

In scope, the session on reliability is far-ranging. But
the paper with perhaps the widest appeal will be given
by G. A. Bulger of Bell Laboratories, Holmdel, N.J. His
subject will be the stability of laser-trimmed thin-film
resistors, and he’ll be giving practical directions on how
to choose the best resistor cut geometry and how to pre-
dict the resistor's end-of-life drift.

Other papers will cover the major failure modes of
microwave power transistors, the reliability problems
associated with beam-lead devices, the effectiveness of
organic coatings for contamination control in hybrid
circuits, and an analysis of the thermal-compression
bondability of gold surfaces.

Also worth noting

Thick and thin films, strictly speaking, are the subject
of the session on materials. For example, J. P. Gosselin,
Fred Anders, and Richard Rosenburg of Dupont Co.
Inc., Electronic Materials division, Niagara Falls, N.Y.,
will be talking about how some new thickfilm resistor
compositions for cermet potentiometers and trimmers
enable these devices to perform like more expensive
wirewound and metal-film units. Two other papers—one
from Fujitsu Ltd., Nagano, Japan. and the other from
GTE Sylvania Inc., Needham Heights, Mass.—will deal
with material systems in which thick and thin films can
be used for the same microcircuit, cutting costs and re-
ducing circuit size.

“Automatic Bonding™ will provide a practical look at
various aspects of integrated-circuit bonding tech-
nology. “Manufacturing Technology for the Late Sev-
enties,” being given by the IEEE Manufacturing Tech-
nology Group, will encompass: working with customers,
producing high-reliability commercial ICs at low cost,
fabricating prototypes using proven production meth-
ods, and coping with cost-control problems in the man-
ufacture of thin-film hybrids. And **Fiber-Optical Com-
munications—Components and Applications” will stress
component requirements for the emerging technology
in both military and commercial telephone applications.
Also to be explored will be different techniques for ca-
bling fibers in plastic jackets and different methods of
connecting fibers to an optical source, optical detector,
or another fiber bundle. O
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