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DAVID J. ROBERTSON,
MARKETING MANAGER, TN
TECHNOLOGIES, INC.. AND
BRADFORD L. GOLDENSE,
PRESIDENT, GOLDENSE
GROUP, INC.,

TN Technologies, Inc..
has never been short of
new ideas for products,
but affer two acquisitions
it found it had more
ideas than it knew what
to do with. In order o
overcome this ‘problem’,
the company enlisted
help to organise the
sfructure of its new
product develocpment
process.
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Filtering out
the good
from the best

lthough not always apparent

from the documented evidence,

concurrent engineering is as

valid a management strategy
for small/medium-sized companies, with
the results from implementation as
exciting and important to overall
company success, as they are for the
multinational giant. Similarly, the typical
constraints and obstacles to achieving
successful implementation — realising the
need for change and taking the plunge,
overcoming traditional attitudes, and so
on — we no less a problem for the smaller
compaiies.

Up until recently TN Technologies,
Inc.. formally known as Texas Nuclear,
practised what can be described as 'a
rather informal’ system for deciding
upon and developing new products - a
process recognisable as sull typical for
most companies throughout Western
industry. Less typically, the Round
Rock, Texas, US-based company (now 2
Baker-Hughes company) has made
significant changes 1o its product
development practices over the past few
years and subsequent projects are
reaping the benefits,

TN Technologies, Inc. is a medium size
company of about 250 employees that
designs and manufactures level, densiry,
flow and weight measuring
instrumentation used in process
industries, such as chemical, hydro-
carpon processing, food and beverage,
pulp and paper, etc. It also manufactures
portable X-ray fluorescence analysers
used in metal alloy identification, and
flow and sampling equipment used in the
waste water industry. The process control
instrumentation products use a vanety of
technologies to make measurements —
gamma  (ransmission,  neutron
backscatter, ultrasonic ume of flight,

microwave radar time of flight - all of
which have the common characieristic of
being able to measure a process without
making direct contact with the product.

Originally, the company's product
development process would often be
initiated with the ‘marketing and sales’
department providing an input to
management of perceived needs for new
products, along with an educated guess
at potential financial results. Engineering
would then respond with a list of
questions about what specifications a
new product should have, marketing
would reply and the project was accepted
or rejected. If accepted, engineering
would begin the design based upon the
marketing requirements, but often
‘extras’ would be added 1o a product
throughout the development process.
Once designed, the product would be
passed to manufactuning for a pilot run.
More often than not, problems would
arise in the manufacturability of a
product and so a flurry of change orders
would be implemented. The final
product would usually get component or
sub-assembly testing, but would not
always be tested as a complete
instrument.

This development process had ils
inefficiencies but tended to work, within
reason, due 1o the company's size and
because much of the necessary
communication between marketing,
engineering and manufagluring did
occur, even if it was informally art the
coffee pot.

THE NEED FOR CHANGE

During the late 1980s the company
made two acquisitions: Manning
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Products, a manufacturer of level/flow
instruments using ultrasonics, primary
flow devices (flumes) and waste water
samplers; and CannonBear. a company
that designed and manufactured level
instruments using microwave radar
technology.

These acquisitions brought two new
measurement technologies to the
company: ultrasonic level and radar
levei. These new technologies
complemented TN's uaditional gamma
transmission and neutron backscatter
technologies and opened the door 10
many new products — in fact so many
new opportunities that the company’s
informal process to select new products
for deveiopment started to become
overwhelmed.

Moreover. by the turn of the decade, it
became clear to the company’s top
management that although the company
was still trading very successfully, the
overall development process
mefticiencies meant that the company
was oo often doing a poor job of
‘quality’ - designs were not always
manufacturable, products were slow (o
market. they were not always what the
user wanted, and some suffered from an
excess of echnology — and this was no
longer acceptable within the increasingly
competitive climate,

INTRODUCTION TO
CONCURRENT ENGINEERING

Recognising the need for a more
formal process, new goals o improve
new product development were set out
by the company:

o

® Fommnalise project selection based on
fumn financial objectives.

@® Design products to meet market
needs.

® [mprove ime-to-market.

® Improve manufacturability (reduce
change orders).

® Improve product qualification
testing.

In order to achieve these targets, it was
decided to implement concurrent product
development (CPD), and to heip in this
process the services of a consultancy —
Goldense Group, Inc. of Cambridge,
MA. USA - were retained.

Although the president of the company
fully embraced the concept of CPD, it
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Fig. 1. Posttionvung for CPD: product fillers.

was vital to plan its implementation and
get full management support for the
process changes. Therefore, for a few
months senior management staff met
once per week, after hours, to focus on
mtegraung CPD into the company and to
exorcise as many ‘goblins® associated
with this as possible.

The first stage in the implementation
was the formalising of project
prioritisation to help overcome the fact
that there were more good deas thun the
capacity to produce them. Following a
series of interviews with managers,
supervisors, salesmen, engineers and
others at TN, a two-step ‘filter’ product
selection process was formulated (Fig. 1).

The first step, concept approval, 1s to
make sure that the right products are
identified. Individuals put together a
brief description of the product and
ballpark financial information. The
‘concept document” is then reviewed
with the management for alignment to
strategy. If approved, a development
team is formed and assigned to the
project. The second step, programme
approval, is an in-depth analysis of the
product with much more specific
information and financial projections.
Typically, there is some ‘proof of
feasibility” that cccurs between the two
steps to develop more specific
information. The aim of this second step
is to make sure that the best products are
selected from among the right products

that are given limited development
capacity by achieving concept approval.

As regards actual product development,
the company introduced a structured
‘milestone-driven’ process which utlises
cross-functional development teams. The
milestones, which had o be determined,
refined and then approved, provide a
simple framework for the development
activities of the teams (Fig. 2).

To  pilot  concurrent  product
development (CPD), potenual projects
were formally defined and put through
the first step in the new filier process —
the concept filter. From a large list. three
projects were given approval and teams
were formed to further evaluate the
project costs, time-to-market and
potential sales. The tme from ninally
retaining the consultant, through CPD
process refinement and approval © eam
formation took about 5.5 months.

ERIC PROJECT

One of these pilot projects was (o
investigate the need for a new
transducer. With the acquisition of
Manning Products came ultrasonic level
technology. A transducer Manning had
developed was combined with a TN
designed electronics ransmitter package
for sale to the waste water indusiry. The
ransducer, designed to measure liguid
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level, was housed in PCV with a silicon
rubber face — materials well suited for
open charnel flow applications and level
measurement of liquids that are not
corrosive. However, in trying (o sell the
instrument o industrial customers, the
field sales force found that the transducer
needed to be able to withstand hostile
process environments, such as corrosive
chemicals, solvents, elc.

The core team for this project consisted
of an individual from marketing, design
engineering, and manufacturing
engineering. The representative from
marketing was appointed as team leader
- @ concept unique to the company’s
previously engineering dominated
position. Once formed. one of the first
acts of this tewn was to give the project
the code name ‘Eric’ for ease of
reference.

The initial project task was 1o formally
plan the project, including:

@ Market survey for sales potential.

® Esiablish product performance
requirements.

@ Sctunit cost objectives.

@ Estimate project cost.

@ Develop 2 project ume table,

Just as imponantly, the team had 1o put
considerable ume and effort into leaming
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about the CPD process — management
requirements, project scheduling, ete. —
and how to work and act as a team!

TEAMWORKING AND
PROJECT MANAGEMENT

One of the first ‘team’ problems, which
was encountered by all three teams, was
that the members were asked to co-locate
offices and this was met by some
individual resistance. TN is a small
company, all under one roof, so why
move office? Moreaver, all the members
were on the teams as an additional
responsibility, all had other duties which
had 1o be accomplished.

There was the additional problem that
the co-location issue was seen as ‘turf-
centred’ by the middle and some senior
management. Who would give up space
and people, and who would gain?

Finally, after much debate, agreement
and “understanding’ was reached and
space was provided to create three
physically co-located eams — members
having offices next to each other and
each team having its own conference
room. In effect, with this act CPD was
really born at TN,

Subsequently, it has been agreed by all
concemned that co-location significanty

enhances team communication and
efficiency.

With the teams formed, the iniual tasks
were accomplished and formal plans
presented 10 management for the
‘programme filter” phase of the project
selection process. All three projects
passed this filter and were funded.

But, with this stage completed, another
potential ‘hiccup’ in the CPD process
itself came to the fore. The plan called
on the teams to report to the senior
management staff once every two weeks
to review:

@ Project ime table.
& Project costs.
@ Obstacles to successful completion.

There are always too many meetings (o
attend. The iniroduction of more
meetings into the senior management
staff™s schedule was viewed with some
level of disdain. Also the teams
themselves initially looked upon these as
a waste of time, and a rather daunting
prospect ~ interacting frequently with the
top management earm.

However, they have proved their value
and although there is still much talk about
o0 many meelings, the management now
fook upon these as a positive event. With
neetings lasting between 15 and 435
minutes, and the entire team typically

MAY/JUNE 1993




sk Xy
e

e L

991 TN Tec hagioges, Inc.

Fg. 3

feaqni.

The product produced by the Eric

attending. the management’s purpose
with this project review process 1s to find
out about progress. and then to further
empower the teams. The management
looks to provide addinonal resources,
remove botenecks, and otherwise speed
the team along by making decisions on
the spot.

The teams now appreciate the project
review as well. Prior to the meeting, the
teams hold their own project review and
typically prepare a one-page schedule
update and a one-page summary of
accomplishments and resource require-
ments. It was found that this preparation
kept members focused on the project,
especially in bght of other responsibilities
to individual funcuonal departmenits.

The only problem then was that
imtially the teams tended 10 wait for the
reviews before bringing problems to
management's attention. This had o be
overcome by management maintaining
frequent but less formal communication
with the teams in-between meetings.

ERIC DEVELOPMENT

Some of the early ‘Eric” project team
efforts focused on a make/buy decision.
but 1t was soon decided that ho outside
vendor could meet the performance
criteria for the ultrasonic transducer and
remain wathin target unit cost. After
establishing the need to "make’. the next
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step was to determine materials of

construction that were suitable to be
placed in corrosive atmospheres. An
alloyed stee] was the early favourite, but
engineering plastics seemed 10 have a
wider range of chenucal resistance. Also,
it was felt that the sonic transmission
properties of a plastic would be better
suited 10 the end objective. After some
research and acoustic testing, the team
decided 10 use Teflon™ as the housing
material. Once the matenal was decided
upon, raw materials were ordered for
prototype preducton.

It was at this stage in the project that the
value of the bi-monthly review meetng
was specifically illustrated. Obtaining
machine shop time to build prototypes
was very difficult, in light of production
schedules. This fact was brought up at a
review, and it was found that other teams
were also falling behind schedule for
want of machine shop time for proto-
typing. Acung on this. management
decided 10 dedicate one machinist as a
model maker, relieving any prototype
delay.

Several prototype transducer designs
were machined and the wam was abie 1o
move ahead with testing for sonic
transmission and other properties.
Housing design was fhinalised, but one
challenge remained - how to tag the
transducer. The transducer was to be

submitted to an approval agency for
approval for use in an explosion safe
area and the agency insisted that a tag be
placed on the transducer. The
charactenstics that make Teflon™ ideal
for chemical resistance make it very
difficult 1o affix any sort of 1ag. Finally a
solution was discovered. A ndarrow
groove would be machined around the
outside of the housing 1o allow for a thin
metal tag, The tag is held in place by a
piece of Teflon™ shrink wrap (Fig. 3).

A prototype run using the final
‘released’ design was performed parually
as a prototype build and partially as
training for the pilot run. and used aciual
manufacturing personnel. It also venfied
the solution for attaching the label.

There was then a pilot run and the final
phase of the CPD process was 1o perfonm
qualification testing on the transducers
produced in the factory dunng this pilot
run. The qualification testing was a CPD
milestone requirement - a formal step
that is critical 1o the CPD process and a
much stricter market release discipline
than had been the practice previously.

In fact. during the qualification tests a
problem was found initially causing
nearly 50% of the transducers 1o fail
testing. Withmn a day, however, the
problem was found to be in a defaul
value — set for the old standard
transducer — in the rransmitter software

Transducer

Transmitter

© 191 TN Technologes. Inc
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tthe project being to develop a
transducer which would operate with an
existing transmitter to form the level
measurement instrument, Fig, 4). A
simple change in the mstruction manual
tells customers how (o change the default
value and input the correct vadue for the
new transducer, histed on the transducer
tag. Utthsing this change caused aff
transducers 0 pass qualification testing,
Overall. this caused a delay in the
release of the product by a few weeks.
Had a formal programme to test
transducers produced in the factory not
been defined and in place as part of the
milestone plan, the problem may not
have been discovered until too laie and,
potentially. product could have been
shipped which would not have func-
tioned correctly when operated by the
customer. A possible field problem was
avoided and easily corrected by taking
unie o completely test the final product.

PROJECT RESULTS

Project "Eric’ - the company’s first
product to market using CPD - was
achieved 1n a record time. Fourteen
months after stuting the CPD progranune,
8.5 manths after forming the team and
only 6.5 months from programme
approval. the product was in production
(Fig. 5). This acwal ‘time-to-market” of
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progduction

6.5 months was 40% less than some
previous efforts. Similar projects in the
past (prior to CPD) took 11 months.
Furthermore, developmental cost was
within 2% of goal, product unit cost
within 4% of goal. and there have been no
change orders to date.

COMPANY BENEFITS

As well as the success of the Eric
project — improving time-to-market and
general product “guality’. and proving
the benefits of teamwork — there have
been a number of other important
accomplishments that will provide Jong-
term benefits for TN as a result of the
inoroduction of CPD.

The new process identified the need for
an increased delineation and communi-
cation of company strategy to the
product development functions. Senior
management now produce a formal
strategic plan, renewed annually, which
i1s now used to drive new product
development concept and programme
approvals.

TN is a small company and the senior
management team was always closely
involved in product development.
However, CpD formalised three of the
major processes that involved senior
management, and improved the structure
of that involvement.

® Product concept: approve/reject/
request more information/change
SCOPe.

® Programme authorisation: approve/
reject/request more information/
change scope.

® Project review: ongoing status of
projects, meet every other week.

Also, the company is putting intwo
practice much of what it learnt from its
initial CPD experiences.

Similar to most small companies, the
‘sales and marketing’ function was
primarily driven by sales. Marketing,
and preduct management in particular,
were not really focused on. The
marketing manager primanly dealt with
advertising, communications, and
technical literature.

A new marketing organisation to
concentrate on life cycle product
management, which 1s separate from the
sales organisation and managed as a
separate entity, has just been established
Although the input from the sales people
1s vital, it is not always enough. as
highlighted by one of the original pilot
CPD projects that was delayed due 10 a
lack of nitial market analysis. Part way
through it was found that the standard
sensing technology being used in its
product was in fact considered unreliable
for the particular industry thut the
product was to be sold into.

The last of the three pilot projects also
suffered some delay. compared to its
targel time-to-market, this time due to
the use of part-ime teams. Although the
bi-monthly meetings helped to reduce
the problem. the engineers on the team
still sutfered from a conflict of interest
between teamwork and the need to
sustain an on-going product.

However, the main point is that the
company has done something about the
problem. The initial use of part-time
teams was due 0 a lack of resources and
a too large appetite for new products.
Since the initial CPD efforts. the company
has organised two full-ime teams for
future projects. Also, the company is
leaning towards giving the teams more
autonemy and reporting, less formally
but more {requently, directly to a top
management individual who is fully
empowered to help the team. Top
management reviews wouid then be held
every six weeks or so.

As for the future, there are always new
areas 10 tackle if the change process is
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not to grind to a halt. or start (o reverse.
As for TN, software improvements have
not accelerated as fast as some of the
changes in the mechanical side of the
business, however changes are in
process. Also, qualification and beta
testing is similar 1o software in that it is
not moving as fast as other process
improvements. The company is currently
in the process of developing robust
qualification testing specifications and is
looking at an increased amount of beta
testing. Finally, although product
manufacturability was generally
improved by the teams, and in particular
the 'Ernc’ team received significant and
impontant coaching and advice from the
maodel shop on this matter, there is still
room for improvement. Future teams
will have a better balance of
manufacturing to design engineers, and
now that teamworking is established
teols, such as DFMA, can be employed.
Given the success of the "Enc’ project
and subsequent projects, both company
management and staff are convinced
about the CPb/team-based approach. The
members of the pilot teams are very
positive about the experience and have

become missionaries, spreading the
philosophy.

In the final analysis, TN invested in
CPD techniques because it had set itself a
set of new product development goals
that it had to meet in order to be
competitive. Amongst other things, it felt
that it had to improve product delivery
time and should be able to get more new
products to market than it had
historically accomplished. This was
achieved. TN was able to introduce more
new products to the market in the past
two years than it had done in the
previous five. Some of this is due (o a
timing of payoff from R&D invesunents
done during the five-year period, but
much is undoubtedly attributable 1o the
implementing of Cpp. The company is
also well on its way to meeting all the
other goals as well.
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