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Presentation Notes
Stories from my 23 years as a (Closet Engineer) “Bean-Counter” at DEC    Introduction to Jeff Bergart

This talk is about HAVING FUN at Digital Equipment Corporation (DEC). I worked at DEC for 23 years (Most of those years were exciting, innovative and just plain FUN! I will focus mainly on two assignments: My ﬁrst four years at DEC working with the (Advanced) (Manufacturing) (Central) (Interconnect) Process Engineering group (PE for short) and my eight years with the US Computer Special Systems (US CSS) group.  Today I will go over Part 1: the FUN I had at Manufacturing/Process Engineering.  Please join in at the end with YOUR favorite stories!

Like most of you, I’ve been cleaning out my basement and have come across so many DEC treasures. Most of my slides will be from the original papers I’ve hoarded over the years.

DISCLAIMER: It's been 3 or 4 decades since these stories took place. Therefore, I warn you that the names, dates, numbers and even the truth, may be stretched as I recount what happened. But I can assure you that the excitement and fun I experienced was very real.

First a quick look at my background, because how I got to be a “geeky” bean-counter is important to this story.
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Jeff's Background
(the road to a "Double Nerd”)
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Presentation Notes
 I was born in Boston and grew up in Newton Mass. I was always interested in Math. I began programming computers in Junior High (1960’s). In college I was introduced to DEC when I programmed a PDP-8s to do mathematical learning theory experiments for the Psychology department.  
With my BS degree, I was officially a “Nerd.”

I then went to graduate school for a MSEE in computer science. But soon things changed, and I decided to get my MBA in accounting and went on to become a CPA.  Now I was officially a “Double Nerd.” 

What better place to go to work than DEC? 
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Manufacturing Process Engineering
Financial Success & FUN 1976-1980
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I interviewed with the operations manager Dave Thorpe, and the Finance functional manager Ed Savage. (They both worked for Bill Hanson who reported to Peter Kaufman, Sr. VP of Manufacturing) It was my ﬁrst experience with matrix management. I loved it! But as a “closet engineer,” I must admit that I always got along better with and spent most of my time working alongside my operating managers.

On my very ﬁrst day at the Mill, I was summoned to Pete Kaufman’s office. With his feet on a beat-up metal desk, he said, “Are you the new bean counter for Process Engineering?” I said “yes.” He said, “I want you here every six months with just two numbers: What they cost me and what they save me. Now get out of here and do your job…”

So, I went back to my desk to ﬁgure out how I was going to accomplish that. BUT FIRST, my boss says “Hey, we’ve got a new product startup review next week in Aguadilla, Puerto Rico. Pack your bag and ﬂy out of Worcester on the DEC cargo plane and see if their ﬁnance department is ready.” Who, me?
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2nd week on the job: “Reviewing” Puerto Rico Manufacturing
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So as a “Corporate Seagull” I went to Aguadilla. Luckily the ﬁnance department was all set, so I had time left over and asked if I could sit in on the manufacturing/engineering review. “Of course, you can sit in on our review” not knowing I was a “Double Nerd.”

Midway through I asked “how many units of this power supply will be under “burn-in.” After some calculations, they responded and then I asked. “If that’s the case, at 10 Amps per unit do you have enough power coming into the plant? Ooops!

This was the biggest power supply DEC had ever produced so I asked if the power supply had a tunable pot which would be used to ﬁne tune it once it was built. The answer was “Yes.” So, I then asked if there was a sleeve around the pot to keep the screwdriver from slipping off and electrocuting the person holding it? Ooops!

I don’t know who was more surprised: Me, because I actually contributed on my second week of work; or the folks in the plant because bean-counters aren’t supposed to know this stuff.
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Obvious Savings

WATER SERVED
ONLY ON REQUEST

LET'S ALL HELP
CONSERVE WATER

WE CAN SAVE 200,000 GALLONS DAILY
i IN AREA RESTAURANTS

"HE WATER SHORTAGE IS RE

“Out-of-the-Box” Savings

WATER SERVED ONLY ON REQUEST

an B-ounce glass of water requires another 16 ounc-

es to wash it. . a total of 3 glasstuls of water for
every onc served

tvery 100 racks of glasses we wash equals 15.2 kilo-
watt hours of electricity.

To rawe every 1000 gallons of water 180° in

temperature (for sanitary purposes) requires 15.3
therms of gas or 437 4 kilowatt hours of electricity.
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The trip was even more successful because on my way out, I saw this neat two-sided card at the local restaurant encouraging us to Save Water. 

So began my career of Thinking out of the Box.
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When I got back to the Mill (later we would move to Piper Road in Acton), I ﬁrst needed to ﬁgure out where we spend our money in manufacturing our products. Then I could assist our engineers in ﬁguring out where to attack those costs.

With help from the IT department, I took the Q2 FY77 world-wide forecasted build plan for all of DEC and multiplied each unit to be built by its projected volume and then by its Bill of Materials (BOM) Operation code time/costs.

The Biggest “WOW” was that we were spending 52% of our time Testing, Inspecting and Repairing what we were building! Also interesting was that hand-assembled parts outnumbered machine-assembled parts.

 Armed with these facts, I worked with our incredible manufacturing engineers to attack the biggest issues facing our plants - mainly Yields and Labor costs.

We used the rule of thumb that a defect found and ﬁxed at materials incoming inspection cost $1; If found it at board assembly $10; if found at ﬁnal system test $100, and if in the ﬁeld $1,000.
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Process Engineering - How are we going to Get Engineers to measure their work? 

First Show them where the costs are (Like by Op Codes data above) and by presentations 
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 NEXT: Teach them how to fill out Capital Appropriations Request (CAR) Forms.

E=============== 3 OPTIONS ================

How to Heat the Plant Buy Fuel Import Fuel Make the Fuel
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You can continue to buy the BS for heat. 
        OR, you can cut out the middle-man and import it yourself. 
        OR, you can make it yourself!!
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First, we needed some Rules based on the notion that Kaufman would not let us take credit forever for whatever we did this year. 

The “What have you done for me lately?” Principle.
 
We came up with the criteria for measuring savings. The biggest rules being that the savings needed to show up in subsequent product standards to be “real” and that we would take credit for only those savings in the year the project ﬁnished and the following ﬁscal year (on average for 18 months).
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The Big Challenge:

10
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A Big Challenge - PE had 200 people spending $4.6M (R&D, Planning, New Product and Plant Support, etc.) 

Only $1.7M of our efforts were on Cost Reduction Projects. So, we needed on average at least a 3 to 1 return on each R&D project to be worth having us! 

Further, there were many times when we ﬁxed or improved things even though the results were not measurable.
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We actually needed to measure only a few of our R&D projects to show over $12M of savings!
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Key Savings were for:
REZERO ($2.5M)
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More Cool Successes!

* Rezero

* Agueous Cleaner

* Eng’g Change Order (ECO) Ink
°* Printable Key Caps
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REZERO – Machine insertable components kept getting crunched because the boards were warping.  Our engineer found a way to measure the warpage board by board and adjust the position of each insertion to assure perfect fit.

Aqueous Cleaner
We were cleaning our wave soldered boards with highly toxic solvents which cost a lot to dispose of and were not pleasant to work with for our workers. PE Developed the ﬁrst Wave Solder “Aqueous Cleaner” in the industry! So clean was the output, that it was allowed to be dumped into the Assabet River in Maynard.

Printable Key Caps:  
The Boston plant was facing a huge problem. There were going to be three different PC groups competing in DEC. Each group wanted their own keyboard with their own key cap images. At that time, all key caps had to be printed separately and carefully placed in their right place on the keyboard. Imagine the thousands of different inventory Sku’s including different ones for each language Boston would have had to keep and individually place on the keyboards!

Approx 100 Key Caps; (90 the same size; with another 8 different other sizes).

Imagine having to keep track and correctly place all the letters & numbers (and by language).
PE developed, with an outside vendor, the notion of printable keyboards. Only a single sheet of paper (with die cuts on the side of each cap image) for the whole keyboard would be needed showing the top, two sides and front of what was wanted at each key cap location. The keyboard would be populated by a Robotic Arm with blank keycaps.

Together, the keyboard and the printed sheet would be placed in a vacuum ﬁxture, and heated. The ink on the sheet then migrated not only to the top (and sides) of each key cap, but the ink would etch its way into each key cap to prevent the ink from rubbing off with use!

Engineering Change Order (ECO) Ink:
Like most things, sometimes Design Engineering made a mistake and found the problem only after many modules were produced. To ﬁx the problem sometimes they needed add a new wire between two points on the board. Puerto Rico had a whole group of people working full time putting on these so called “Green wires” to fix existing boards.

PE developed a solution called “ECO” (Engineering Change Order) Ink. The defective boards would get a quick layer of insulation painted over them and then a templet would be placed over the board where the new wire was to go. But instead of a wire, a solder paste was applied and then when heat was applied, the needed added connection was obtained. 

This eliminated the need for the Green Wire Group. It took a couple of years to fully implement this labor savings idea because the Puerto Rico plant needed time to humanely ﬁnd work for their no-longer-needed Green Wire crew. 
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Easy - We explain that we are the bridge between Design Engineering and Manufacturing.

And we go on the road showing the plants what we’ve saved them and justify our costs that each year get allocated out to the plants (aka E98 allocation).

Many thanks to my ﬁrst DEC boss, Dave Thorpe (later George Wood and Jim Melvin), and to the wonderful engineers like Dave Widder, and Fred Oldﬁeld who made every day an adventure.
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| am forever grateful to the folks at Process Engineering. It was my first real job.
| got to learn, experiment with out-of-the-box thinking, and experience the best
that Matrix Management had to offer.

| went on to work in US Field Service Mktg: Ishak, Adrian, Poulsen, Zereski
Terminal Manufacturing (TMG): Forsyth, Dutta, Anderson
Word Processing Product Line: Brooks, Killheffer, Bunker, Dole

Printing Business Unit: Sweeney, Perry, Flanagan

BUT, my most FUN at DEC was with US CSS 1985-1993
STAY TUNED for my DECConnect presentation in the SPRING 2025
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FS Marketing:  Super presentation to Dick Poulson, Say “NO” to Zereski

 Terminal Manufacturing: Capital Committee (Say “NO” to 3 Corp Engineering Groups)

 Word Processing Product Line:   Sold a system on a bet

Printing Business Unit:  Uncover a BIG quantity reporting error
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Please join me now and share your memories
of Process Manufacturing Engineering
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But wait -- There’s More!!
(In case there aren’t more stories...)

1) DECTalk

2) "SUPER" Poulsen Budget
Presentation

17
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But wait -- There’s More!!

DECTalk
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This is a demonstration of DECtalk Software text-to-speech technology.

DECtalk Software comes with an easy to use Force Computers Application
Programming Interface, as well as Microsoft's Speech API, so you can
make your applications speak.

The standard voices are Paul, [:nb] Betty, [:nh] Harry,
[:nd] Dennis,[:nf] Frank, [:nu] Ursula, [:nr] Rita, [:nw] Wendy,
[:nk] and I'm kit.

[:np] DECtalk Software can play sound files, [:play demo.wav]
dial telephone numbers, [:dial 1-800-297-4863] or generate tones.
[:tone 440,1000][:tone §80,1000]

DECtalk software has over 1,400 letter to sound rules, as well as

extensive text preprocessing, so it can properly { Open full sized image ; §1.,25,

18
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But wait -- There’s More!!
“SUPER” Poulsen Budget Presentation
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DEC Connection
Website: www.decconnection.org

Email for all inquiries: info@decconnection.org

To join;
http://www.decconnection.org/join-online.htm
We appreciate your support!

To sign up for our newsletter:
http://www.decconnection.org/mail.htm
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