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Design for Manufacturability Workshop Provides
Springboard for product Improvement Ideas

Positive results from the
DFM workshop.

It was a tim e for ex cha ng ing ideas and cha lle ng ing o ne 's imagin ation during a 3V!-day
ga thering at the O xna rd Radi sso n Hotel. Th e e ve nt, w hich took pla ce December 18- 21. drew
Harris design e ngineers. planners. marketing e xecutives. co mmunica tions sector personnel.

accounting expert s. manufacturers and sup pliers. All had co me toge the r to d iscu ss
ways to cut m anufacturing costs for the l.ih c rte proj ect-the new TS-120
interna tio nal le s t se t.

Known as the "Design for Ma nufacturahil ity/ Dcsign fo r Cost Worksh op." it
was cond ucted hy Mu nro a nd Associate s. Inc . Thi s consu lting firm specializes in
helping compa nies to significa ntly reduce product ma nufactu ring costs by apply­
ing Design for Ma nu factu rability (Dfl\l) p rinciples . Pa rticipants ca me not o nly
from Ha rris Dracon . b ut also from the Ha rris Fan no n and Broadcast d ivisions,
Supp lie rs suc h as UMEC. th e fina l assembly a nd test sup plie r for the TS-120,
attended from as far aw ay as Ta iwa n.

The results bea r ou t the success of the DFl\1worksho p . Du ring the session,
participa nts we re able (0 red uce the number o f asse mbly ope ratio ns by 45%. Mo re
than 14% o f the pa rts were e liminate d from the o rig inal nu mbe r. Assembly time

decrea sed by mo re tha n 30%. while the lab or cost was reduced by 3·1%. Thro ug h thei r e ffo rts.
participants lo we red the tot a l produ ct cost b y nea rly 20%.

Small Groups, Big Ideas
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Don McCorthy, Munro &
Associotes , chollenges the

team to conside r new
opprooches.

For the hands-on sess ions, Munro co nsultant Dan ~k-.ca rthy broke the participants up into small
groups and encouraged everyone to generate his or her own ideas about saving man ufacturing cost'; hy

red ucing labor and parts or by changing meth odologies. l ie present ed them with a
sample product to test their thinking processes and as....isred part icipants in pulling
together assem bly diagrams.

"Dan gave us som e new me thodologies and co nceptua l tools fo r more efficient
product assembly." sa id attendee Ted Chavannes. a Harris Drucon electrica l
eng ineer wh o participated on the printed circui t board team at the workshop.
"It was a good sessio n. es pecially for design e ngineers. And I thi nk the interaction
with suppliers and key managemen t people will prove (0 he a big help as we go
th rough the red esign process."

Boh Butler. a principal e nginee r with Hams Broadcast in Quincy, Illinois. was
flown in to lend his years ofexperience to the who le mix. After the session. Butler
echoed Chava nnes ' sentime nts.

"I've been in value
engineering for 37 years
and I've always felt it's
good to gL' t a variety of
views and perspect ives

when developing a product ." Butler
stated. ~ I had a lrea dy done my o wn
ana lysis be fore the workshop and this
confirmed so me of my find ings . It's a
hig ad vantage (0 assess the process
while it's still in the developme ntal

(Continued o n the fo llowing page.) Supplier UMEC influences the PCBA team 's design approa ch.
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stage. rat her th an after it has a ll been done. And I think th e workshop provided some good
insights to the peo ple who will be working o n the TS-120."

An Equal Voice
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When in Doubt...Throw it Out!
How to determine if 0 port is essentiol or non -essen tiol

• Teamwork: The Difference Between Good and Bad Designs
• Minimize the Numbe r o f Parts
• Design So the Assembly Process Can be Co mp leted in a Lay e red Fashion,

Pre ferably from Above
• Des ign ~I~tling Parts that are Easy to Insert and Align
• Avoid Expensive Fastening Operations
• Design OU[ Handli ng Pro blems. Bulk Storage is the Ideal
• Design the Product for -Poka Yoke " (Error Proo f)
• Design the Part s to Fixture Themsel ves O ne to Another
• Simplify Service and Pack aging
• Eliminate Adju stme nts and Reorie ntat io ns
C'Good Design Princip les" ca rds are available th rou gh Munro
& Associates. Inc !rJ HI0-362-51IOJ

Good Design Principles
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M echanical engineer,

Ed Zoiss clarifie s

suggestio ns,

Final ossembly tee m
prioritizes their 96 (wow!)

improvement ideas,

line card/belt clip teem
brainstorms new

approaches. Harr is Fa rinon

engineer, Jerry Ha mm es

leeds the way,

By e mphasizing a teamwork approach , the DFi\I workshop gave everyone a n equa l voice.
Though a variety of d iffe rent departme nts and discip lines were involved , the focus W:lS univcr­

sal-to maint ain high p roduct quality. while reducing the labo r, costs and manufacturing cycle
time s, To do this , i\1cCarthy e nco uraged participants to cas t as ide convent ional approaches and
routine for mulas.

(Co ntinued on the following pagc .)



Denny Ackmann from
Phillips Plastic leads tooling
discussion .

Adi Adisaputro and
William Lin (UMEC) team
up to evaluate assembly
techn iques,

An Equal Voice (ContinuedfromlhepreYiouspageJ

- It was important to establish the right mind-set. " sa id .\IcCarthy. a manufacturing consultant
for more than 15 years. "Normally, the idea is to put a hand-aid of sort s on a design to solve a
problem. hut this onl y creates an additional problem . What we wanted to do with
the TS-120 was eliminate things, not add them.~

In order for the workshop participants to identify the waste in the design .
j\ lcCa rthy had 10 make them awa re of a ll tha t was invo lved wi th c reating the
p rod uc t. Then each pa rt's ex istence had to he just ified , which mea nt it had to
meet o ne o f three diffe re n t cr i ter ia : it ha d to have separate movemen t that

was essent ia l fo r the prod uct to fun cti o n: it had 10 he sepa ra te to sa tisfy a
d iffe rent mate rial req ui reme nt ; o r it had to he separate to e na b le se rvice or
replacement.

"This was what we ca ll an integration workshop, w here sub-teams fo cus
o n different areas of the same product a nd integrate their efforts ha ck into
o ne cohe sive product design ." ,\ IcCa rthy sa id . "Each sub-team is co mpo sed o f
engineers. planners. marketing and suppliers."

Besides U.\IEC. othe r suppliers in attendance included Cooner " lire . which
is supplying the line co rd for the 1'5-120; Hamilton/ Hallmark . the world 's largest electronics
distributor: and Ph illips Plastic. th e compa ny th at is making the soft tooling for th e 1'5-120.
These suppliers displayed a high degree o f coope ration . in looking for practi cal wa ys to
reduce costs on the 1'5- 120.

"O ur e nginee rs d id a preli mi nary a na lysis ," sa id Steve Smith,
vice p res ident o f Cooner Wire . "And w hen we arrive d at the
Radisson . we ha d some idea s as to ho w we co uld el imina te a
fe w pa rts that would b ring down the cost. Co nseq uently. we
re mo ved some ite ms fro m the co rd, The workshop itsel f was
ve ry instructive , hu t now we'I l have to wa it fo r the ne xt p ro to ­
type stage to see the ac tua l resu lts:'

Denny Ackmann . Regional Sales ~Ianager for Phillips Plastic
and a strong advocate o f DF~1. was impres sed that Ha rris had
[he fo resight to implement thi s program.

"I think there are ob vio us advantages to working together o n
a project like thi s.- said Ackmann. -By having the vari ous
su pp lie rs in attendance . we were ab le to provide insights int o the feasibility o f various cost­
cuuing measures, I think it's a mistake , however. to base eve ryt hing o n cost. Every factor
should be co ns ide red for its ultimate impact o n the product ."

Manufacturing Council Helps Set the
Process in Motion

When ~ larketing I\ Janager Linda Hathorn info rmed Alex Eksir, Harris Draco ns Directo r of
Quality and Operatio ns. that the initial manufacturing costs for the 1'5-120 were lex ) high . he decided
to bring in an outside consultant. Harris Dracon Materials Manager Scott Came ron an d Eksir worked
together to det ermine wh ich co nsultant to utilize and chose Munro and Associates . While Camero n

began involving suppliers and forming the team . Eksir proposed the DF~ I workshop to the Manufactur ­
ing Operations Council. Harvey Baker. the co uncil chairman from Harris Broad cast. and Doug
Ca rlbe rg. co uncil member from Harris Fannon, q uickly en dorsed the idea , Division G~ I Tom Erdmann
not only SUPfX>I1ed hut also encouraged this approa ch.

"This was a true illustration of the counc il working together as a team and looking afte r each
othe r's welfare to gel tangibl e results," said Eksir. "Har-vey and Doug were very supportive
thro ughout the e nti re process."

Not only did Bak er an d Carlbe rg like the idea , but the y also se nt their own e nginee ring
experts, Bob Butle r from Broadcast and Je rry Hammes from Purino n. to the 3Yl-day event .

" It was a total effort o f cooperation ," Eksir add ed , "Supplie rs and part ne rs ca me from all
sides o f the ma p to participate . And it was done in the spirit of goodwill."
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Positive Responses

t I,

l indo Hothorn helps
pr ioritize the final assembly

tea m's ideas.

On the marketing side, Linda Hathorn was high ly supportive of the
process. Hathorn, Harris Dra con's Marketing Manager, liked the idea
that everyone had ample oppo rtunity to voice his or her idea s.

" It wa s a true bra insto rming session ," sa id Hathorn , "Eve ryone
got a chance and no ideas were rid icu led. I think it was important
to bring in the d iffe re nt departm e nts becau se they all look at things

from different perspectives. Co nseque ntly, the
e ngineers and designers were able to loo k at the
project through new eyes."

Dracon Ge ne ral Manager Tom Erdmann
offered a final message of suppo rt when he said, "I
would like to thank all of the Dracon em ployees for their enthus iastic part icipat ion
in the Design for Man ofac turabilitv Workshop for the TS-120 product. Having had
the opportunity to be present at the final team presentation and wrap-up session, 1
was especially pleased with the cooperation and teamwork amongst the engineering
and operations de pa rtment. I encourage th is type of inte raction , as it is key to
our successful introduction of new prod uct s. Furthe rmore, I would like to express my
special tha nks to the secto r participants Bob Butle r fro m Broad ca st Division
and Je rry Hamm es from Farinon; as well as the sup pliers UJ\IEC fro m Taiwan,

Phillips Plast ic, EECHO an d Cooner \'(fire Company fo r the ir pa rticipa tio n."
Co nsultant McCart hy e mphas ized the importan ce of co nduc ting suc h an exercise at the

ea rlies t possible stage of p roduct development. He reminded everyo ne that a product gets to
market faste r when the design only has to be do ne once, rather tha n tw ice or more .

It was left to Alex Eksir to put the final sp in on what ha d taken place. "I liked the simp licity
and p racticality of the wo rksho p approa ch, " Eksir said, "Simp le , but effective,"

Brainstorming for Solid Results

"Everyone seemed to have a real good feeling about this worksho p ," said Cameron. "Even in the
session itself, thou gh it was spirited. there was a sense of camarade rie and of working toge ther. TIle
engineers who provided the initial design on the '1'5-120 co uld have been ex tremel y defe nsive whe n
changes were being suggested. But they were very receptive."

O ne of those enginee rs wa s Cris Pratt, Project Enginee r for the TS-120. Pratt, o ne of the main
coord inators of the workshop, met w ith co nsultant Mcc.arthy before the eve nt and d iscussed

what would take place . In talking with i\fcCarthy, he recognized that this
would be a construct ive exercise in which any kind of suggestion would be
at least considered.

"I think the worksho p was especially valuable for the mechanical
engi neers ," Pratt stated. "It was effective in red ucing our part s co unt.
Th e TS-120 is a rela tively low-cost p roduct , so we had to make it
inexpensive to produ ce .,.

Pratt d id his own research befo re the workshop a nd had some
new ideas o f his own to sugges t.

"Eve ryone contributed ," saki Pratt. "Eac h pe rson vo lunteered for
o ne of the three major groups: p rinted circu it hoard , fina l asse mbly or

line co rd and be lt clip . \,(Te broke ou r recommended changes down into three areas that included low
risk changes, high er risk and those that were a stretch-the more exotic or more difficult. \Ve also
figured in eac h step of the man ufacturing process and how much time it took. then attached labo r costs
to see how much co uld he saved at every step. I think that most people fo und it qui te e nlightening."

Pratt felt that one of the most importan t results of the meeting was getting "buy in" from all of the
parties involved, including market ing. man age me nt and all of the ke y supplie rs.

"Cris wa s very inst rumental in keeping pla ns fo r the worksho p on track," said co nsu ltant
McCarthy. "Befo re this session ever became a reality, he worke d very hard to see it go through
because he be lieved in the process, And that cooperation from engineers was key thro ughout the
wo rksho p, {(X ). "

Finol ossembly teom
deve lops "ossembly

diagram."

Fina l assembly team intent
on find ing new ways to

desig n the prod uct.
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