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Preface
 

The pen name of G. S. McWeiner, chosen to confuse our man
agement, proved to be too effective. It confused everyone, including 
ISA. The first royalty check was held while ISA searched their ftles 
for a G. S. McWeiner. Also, ISA sections have been looking for a 
Mr. or Ms McWeiner for a guest speaker. We considered changing 
our names, but figured it was easier to use our real names for the 
next book. Finally, the preface in Logical Thoughts, developed at 
ISA's request to show that the value of the book just wasn't to have 
fun, set a somber tone that was not indicative of the attitude of the 
rest of the book. So, no more philosophy. 

To share some fame and blame, we have chosen a few demented 
associates to contribute to this sequel. The results we believe are im
pressive. It shows that instrument engineers have a funny and crea
tive side. We are considering a TV series or at least a rock video. If, 
after reading this book, you would like to contribute to the next edi
tion, please send Greg or Stan your story. The royalties are used for 
a yearly party in New Orleans, or an other suitable site of superior 
process achievements for the contributors to discuss highly technical 
issues such as the composition of the best Hurricane. 
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Rocky and Bullwinkle Get
 
Real Tuning Loops 

Gregory McMillan 

The loops are oscillating, painting trend recordings with vivid 
colors and patterns. They belong in a museum as abstract art, espe
cially since no one understands what they mean. 

The engineers are busy designing plants for the Far East. They 
are sent to LA to help acclimate them to the air and noise pollution. 
Young engineers take this to mean there will be surfing overseas. 
Universities advertise: "Become an engineer and see the world." 

In one company, it has obviously reached crisis proportions. The 
director knows about it. He summons his favorite manager and asks 
some disturbing questions like, "What the heck is going on?" In a 
brilliant flash of nonlinear thinking, he proposes a solution. 

Director: Get Rocky and Bullwinkle to tune these loops. 

Manager: You want me to get a flying squirrel and a moose? 

Director: Do you have any people who can tune loops? 

Manager: Well, they will work for peanuts and grazing rights, 
kind of like retirees. 
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How to Become an Instrument Engineer 

Rocky and Bullwinkle are contracted but have a little trouble get
ting past the security guards at the airport. 

Guard: What is with you guys? 

Bullwinkle: We are going to Mardi 0ras. 

Guard: Not at this time of year. 

Rocky: We are process control engineers. 

Guard: That explains it. Go ahead. but stay out of the cockpit. 

On board, after a cart load of bags of honey roasted nuts. Rocky 
and Bullwinkle read books on process control and get looped. 

Rocky: This book on process control is the sorriest, dreariest. and 
dullest excuse for literature. I've ever seen. 

Bullwinkle: You forgot "useless." 

Bullwinkle: All of these books say loops are manually tuned by 
an open-loop graphical method. 

Rocky: How many rulers have you seen in the control room? 
How many engineers do you see constructing tangents to inflection 
points? These books are just a propagation of a myth. 

Bullwinkle: If you can't believe what you read, what can you be
lieve? It's enough to destroy a young moose's faith. Here. I have 
written a tuning procedure. 

Rocky: I didn't know you knew how to use WordPerfect. 

Bullwinkle: Nothing to it. 

Rocky: Zinflog lipstuk grassy sanwitch? 

Bullwinkle: Of course. that's just a first draft. 

Rocky: Here. put on our ultimate secret weapon. the Kirwood 
Derby used by Genghis Kahn. Alexander the Great. and Julius Cae
sar to conquer the world and Elvis Presley to conquer.... oh. never 
mind. It was last used by a Princeton professor who exclaimed 
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Rocky and Bullwinkle Get Real Tuning Loops 

E = mc 2. It transforms anyone who wears it into the smartest person 
or moose. 

Bullwinkle puts it on, configures the relay method for an auto 
tuner within the DCS and devises a manual closed-loop quarter am
plitude oscillation method for difficult loops. 

Rocky and Bullwinkle arrive in the control room and set the auto 
tuner to work on the loops with a lot of dead time. In some cases, 
the on-off control with the tuner is better than that previously exhib
ited by the loop. The tuner predicts higher gain, lower reset, and 
larger derivative settings. Where interaction or nonlinearity is a con
cern, the gain is cut in half. The noisy, sticky, fast inline loops are 
tuned by the manual procedure. For level loops, reset is completely 
removed. An error squared algorithm or gain scheduling is used for 
surge volumes where tight level control is undesirable. For batch to 
continuous transitions, an adapted velocity limit for a feedforward 
signal is configured in the DCS. The velocity limit spreads the step 
change in flow over the distance between the operating point and the 
maximum or minimum permissible level. The method is also used 
for surge tanks where multiple trains of equipment join to become 
the feed for a common train. For material balance control in column 
overhead receivers and residence time control in reactors, high gains 
(20 or more) are used with set point velocity limits and signal char
acterization for nonuniform cross-sectional areas (e.g., horizontal 
drums). Often, valves and actuators have to be repaired, because the 
process variable doesn't even change due to excessive valve dead 
band. Needless to say, we have one tired squirrel and one tired 
moose by the time all the loops are tuned and fixed. 

Rocky: Let's be frank, we should do this for all the plants. 

Bullwinkle: I would rather be BulIwinkle and let Frank do it. 

The pair return to the headquarters and are notified that they are 
being transferred to Thailand. They refuse to go due to fears of ap
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pearing on a menu as the catch of the day. Instead, they make car
toons to teach process control. 
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Remembering Virtualman
 
- of Mice and Men
 

Gregory McMillan 

It has been about four weeks and it is still hard for me to believe 
Vandor Virtualman is gone. I was present at his retirement roast and 
brought the marshmallows. 

Virtualman was constantly capitulating over his retirement plans 
and once told me, "The universe is a computer program without 
documentation." He reasoned that authentic being could be achieved 
on weekends, but it required a modem. He fretted that he would lose 
his log-in privilege and thus his identity. 

I can still see him with his polyester gray slacks and white shirt. 
Preoccupied with weighty manners, he frequently forgot to let go of 
his mouse when he went to lunch. Fortunately, his computer was on 
a cart, so it could tag along. When I told him that a computer fol
lowed him to lunch, he said "Good, bytes in between bites." 

One day, he showed up for work wearing mashed potatoes from 
trying to use a mouse on his wife and kids at dinner the night before. 
Coworkers perceived the potatoes as a possible major breakthrough 
in their personal relationship with Virtualman, and proceeded to pelt 

7 



How to Become an Instrument Engineer 

him with food at the lunch table. All agreed the food enhanced his 
wardrobe. 

Virtualman lived in a virtual world. His constant banter about 
computers could be mistaken for coldness, but he was capable of 
great compassion. For example, after witnessing his boss get 
canned, he couldn't finish a second helping of doughnuts. Nontech
nical communication was nonexistent. He preferred to have his most 
intimate conversations with a computer. Predictably, power cap
tured his heart. For him, ecstasy was loading new software and find
ing the keys to the kingdom. (Most would be content with a castle. 
Some might not get past the moat.) His family had to use electronic 
mail to get his anention. His last and ftrst communications each day, 
including holidays, were with the computer. As a legacy, he left the 
following tenets: 

"Life is just a box of diskenes." 

"My group consultant is a 286 with no output card." 

"Who needs language when you have RAP (random acronym 
production)?" 
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The Invasion of the Mind
 
Snatchers
 

Gregory McMillan 

Hying saucers full of alien recruiters have landed and are luring 
instrument engineers on board with promises of advanced technol
ogy, no meetings, and coupons for deep dish pizzas. 

Most important, the pizzas are not the cheap generic imitations 
where the crust tastes like recycled cardboard - we are talking 
about real Chicago style pizza with a filling that oozes cheese and 
delicacies from the stockyard - a feast for mind and body. The 
sight of one of these fresh steaming pies is enough to bring the 
strongest engineers to their knees. The alien managers are no dum
mies; they always first appear holding sample pizzas and wads of 
coupons. Their booths are the big attraction at the ISA show. Other 
exhibiters think they are from France. 

In order for the aliens to travel to earth from another galaxy light 
years away and not run out of beer, they have to be a more advanced 
species, or very lucky. 

The aliens' advanced technology eliminates devices that depend 
upon gravity. DIP cells have been extinct for centuries and prompt 
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How to Become an Instrument Engineer 

chuckles when mentioned by earthlings. Fiber optics, field effects, 
and the universal nature of waves are used for sensors and final ele
ments. They are connected to photon parallel processing computeii'" 
Dead band from mechanical positioning is relegated to a museum of 
ancient horrors. 

Most intriguing is the lack of alarms, buttons, or keys on the alien 
interfaces. Whatever decision that would be needed from a being is 
done faster with greater precision, logic, and knowledge by the par
allel processors. Beams from special glasses allow the engineer to 
focus and select from windows in a three-dimensional space. The 
choices are the revisions to the configuration to continue to elimi
nate the need for alarms and manual actions. 

The concept of a loop with its alarms on the process variable no 
longer exists. This is the hardest concept for the earth's engineers to 
grasp because on earth the advent of fieldbus with field controllers 
reinforced the paradigm of the loop. The aliens use flrst principles to 
unify the inputs and neural networks to adapt the outputs for the es
sential nonlinear interrelationships. Optimization of quality, capac
ity, and yield is simultaneous. 

When asked about reorganizations and their paraphernalia, the 
aliens reply that there are no organizations. Assignments are done 
via fuzzy logic, chaos theory, and a dispatcher. The closest example 
on earth is the roving taxi cabs in a big city, where each driver indi
vidually, continually, and intuitively manages and communicates to 
maximize fare revenues by being in the right place at the right time. 
After all, how many goal documents, organization charts, and meet
ings do taxi cab drivers need? 

When asked why they want lower-functioning earthling minds, 
the aliens reply that the potential of these minds remains largely un
tapped, and. to use an adage, a mind is a terrible thing to waste. The 
aliens view the earth as a toxic dump for intelligence, and they are 
into recycling. 
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The Invasion of the Mind Snatchers 

Now. you might think the sudden disappearance of engineers and 
their families would cause a growing concern. Actually. the compa
nies are delighted to lose their minds. They develop elaborate stories 
about transfers to calm the neighbors and associates. Each mind rep
resents a cost savings of $IOOK per year. 1he stock price jumps a 
point for every hundred minds ditched. Eventually. the engineers are 
all gone. Wall Street is ecstatic. 
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Valve Position: the
 
Missing Link
 

Gregory McMillan 

Users are gradually becoming aware that control valves don't do 
what you expect, most control valves need to be serviced, the con
trol valve is the only part of a control loop that directly affects the 
process, valve position is a leading indicator of the violation of an 
operating constraint or loss of control, and local optimization is pos
sible by the addition of a simple valve position controller. 

Position Perspective 

Have you ever wondered what a missing link was doing at a cru
cial moment? For example, why did prehistoric man ascend from 
the cave to the condo, and was it the right move? Have you consid
ered what your top management does at bonus time? The few times 
I have peeked into their offices, they have been doing the Char
leston. 

Are you conscious of what the control valve actually did during a 
severe upset? More importantly, how can I keep you conscious 
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while you read about valve position? If your eyelids get heavy and 
you start to drift off into the land of tranquility, think about your 
mother-in-law, her moments of endearment, and whether she is just 
big or is hiding a valve positioner under her dress. 

In the days of analog controllers and recorders, the controller out
put was seldom recorded or monitored except for a glance at a mini
malist meter noted for sparsity of size and graduations. For a valve 
without a positioner, the meter readability was probably consistent 
with the stroke repeatability. 

Imperfection Implication 

Then, the distributed control system (DeS) came along with its 
ability to trend and use controller output, an implied valve position 
(IVP). Astute users trended IVP to detect valve size and perform
ance problems, load shifts, fouling problems, and end points. For 
controllers with gains larger than one, pattern recognition for tuning 
was more noticeable in the plot of the IVP than in the measurement, 
particularly via a data historian connection at home after a few 
beers. But there was still the question of what the valve actually did. 
When you think about, the valve is the instrument that directly af
fects your process. The process measurement is an indirect inference 
of the result. 

Dead band can be detected crudely by making small increments 
in the controller output and waiting longer than the process dead 
time to see if the measurement changes. Variable or unknown dead 
time, upsets, and noise make this difficult at best. The diagnosis of 
valve slip is even more testy, because the faster or larger changes in 
the measurement for an increment or decrement in controller output 
can be due to a decreasing time constant, increasing gain, distur
bance, or interaction. Some orthodox religions believe suffering is 
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the only way to redemption. One sect has been found to deliberately 
omit valve positioners. 

The salvation - smart valves - has arrived but with a hitch. 
There is no fieldbus standard to make the valve diagnostics a normal 
part of the operator interface. Now, isn't this special? To get ap
proval to spend the extra money, your project manager has to be 
locked up in a room for diversity training with the Village People 
singing "YMCA" until he/she signs diverse purchase orders. You 
guess which valves have to be smart and which could be dumb. In
evitably, you guess wrong, and you write change orders. The ad
vantages of smart transmitters are becoming recognized. The smart 
positioner will prove to be even more valuable. 

Some studies say fast loops should use boosters instead of valve 
positioners. The practical reality is that due to bench settings, nasty 
operating conditions, excessive booster dead band, positive feed
back from high booster outlet port sensitivity, the high friction from 
environmental and graphite packing, and the large break away 
torque requirement of eccentric disc and ball valves, positioners are 
needed regardless of theoretical dynamic considerations. Also, 
smart positioners can insert a lag that eliminates the need to reduce 
the gain of a fast process loop. 

Optimization Options 

Let's pretend you have gotten past the issue of what the valve re
ally did and you want to do some optimization, but you are not a 
multivariable sort of person. A simple solution is the valve position 
controller. This is not a positioner, which is a high gain propor
tional-derivative controller in a field device with linkages to the 
valve stem for position feedback. A valve position controller (ZIC) 
is an integral-only controller (no gain or rate) in your DCS whose 
measurement or process variable (PV) is a controller output. It is a 
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standard loop point with a faceplate. The standard cascade function
ality insures smooth, bumpless commissioning. The ZIC can be 
turned on or off by changing between the auto and manual modes. It 
slowly adjusts a set point to keep a valve at its minimum or maxi
mum controllable position. Since the valve is an early indication of 
a load constraint before it affects the process, it can optimize with
out upsetting the process. For override control, PID with low gain 
action is used because integral action is stopped during integral 
tracking when the ZIC is not selected. Integral action multiplies the 
integral of the error by the product of the gain and reset setting. For 
integral-only control, the gain is one, and the contribution from the 
proportional and rate modes are suspended. Feedforward signals can 
be added to the ZIC output to help the nonnally slow ZIC to catch 
up with large disturbances. 

(Wake up call! Your mother-in-law is at the door with suitcases. 
Quick, do you (a) feign death, (b) dismiss her as a traveling sales
person, or (c) act totally engrossed in this article and oblivious to ex
ternal stimuli?) 

An apparent contradiction in tenns, the optimizations appear lim
itless. Some of the more obvious ones are listed below: 

(1)	 Minimization of a compressor discharge pressure set point 
to force the furthest open feed valve to its maximum con
trollable position to save energy (see first cartoon). 

(2)	 Maximization or minimization of a refrigeration unit's or a 
heater's outlet temperature set point. respectively, to force 
the furthest open user at its maximum controllable position 
to save energy. 

(3)	 Maxim\'l,atioo (If a reactor's or column's feed set point to 
force the steam or coolant valve to its maximum control
lable position to increase throughput when the constraint is 
heat transfer. 

20 
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(4)	 Maximization of a reactor's air feed set point to force the 
feed valve to its maximum controllable position and take 
advantage of cool weather and nighttime temperatures to in
crease throughput when the constraint is air compressor ca
pacity. 

(5)	 Minimization of a kiln's stack temperature set point that de
termines secondary air flow to force the fuel valve to its 
maximum controllable position to increase throughput when 
the constraint is heat input 

(6)	 Minimization of the error in feedforward gain that needs 
feedback correction to reduce upsets when the controller 
output is summed with instead of multiplied by the feedfor
ward signal. 

(7)	 Minimization of an exchanger's temperature set point to 
force a cooling water valve far open enough to reduce foul
ing, process gain, and process dead time to improve the ex
changer's response. 

(8)	 Maximization of an incinerator's waste fuel set point to 
force an induced draft (10) fan damper to its maximum po
sition. 

We could discuss these applications at length, but it appears my 
mother-in-law has just crawled in through the window and is posi
tioning a valve over my head for optimal effect 
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Virtual Self •Test 
Gregory McMillan 

This is a reality check. If your answer is yes to one of these ques
tions, you should go on a vacation and not come back. 

(1) At a magazine counter, do covers with pictures of personal 
computers instead of scantily clad people attract your atten
tion? 

(2) Do you use your computer while your spouse is in bed? 

(3) When people ask "What's Happening," do you describe the 
Slatus of your computer programs? 

(4) Do you send electronic messages after 6:00 PM or before 
6:00 AM? 

(5) Do you leave for vacation with your computer and forget 
your family? 

(6) Are your children named Picard, Gates, and Seagal? 

(7) Do you keep time in terms of upgrades? 

(8) Is the only spon you play or the only exercise you get on a 
screen? 

(9) Are there more computer manuals than novels or biogra
phies on your bookshelf at home? 
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(10)	 Do you look at others to know when to laugh? 

(11)	 Is the only music you listen to computer generated? 

(12)	 Is Amnesty International an organization to protect pro
grammer rights? 
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Frank Fame 
Gregory McMillan 

You can take great courses or read good books on process dy
namics and control theory and still not have the slightest idea of 
how to get noticeable benefits from process control improvements. 
Frankly speaking, put the more esoteric stuff on hold. Changes as 
simple as the stick figures can lead to instant success. If you do the 
following. you might just be famous by Friday. 

(1)	 Decrease the reset action by a factor of 2 to 20 in all of 
your level, temperature, composition, and gas pressure 
controllers. The more continuous gradual action of integral 
action lures humans into using too much reset. Reset is 
positive feedback that destablizes loops. particularly those 
with sticky control valves. The result is large amplitude ex
cursions and overshoot and slow oscillations. For level 
loops and during set point changes to temperature loops, the 
reset should be less than 0.05 repeats per minute. New tun
ing rules such as Lambda by EnTech, drastically reduce the 
reset action in loops. 

(2)	 Increase the gain action by a factor of 2 to 5 in all of 
your level, temperature, composition, and gas pressure 
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controllers on volumes after you have reduced the reset. 
The immediate action of the proportional mode will reduce 
loop variability. For surge tank levels, use an error squared 
algorittun or gain scheduling and a gain of two to four..For 
reactors, crystallizers, or distillate receivers where level 
control enforces the residence time or material balance, use 
a gain of five to ten. Larger residence times (large volume
to-throughput ratio) generally mean higher gains can be 
used. Thus, a typical temperature controller gain for a reac
tor is eight and for an exchanger is two. Similarly, a typical 
gas pressure controller gain for a reactor is six and for a col
umn is two. Remember to just add enough of a measure
ment ftIter to keep the fluctuations of the controller output 
from noise within the dead band of the control valve. 

(3)	 Increase the rate action to at least 0.5 minute on all of 
your temperature loops. The use of a thermowell will usu
ally add a lag at least this large. Larger residence times gen
erally mean higher rate settings can be used. For example, 
the temperature controller rate settings might be 2.0 and 0.5 
for a reactor and exchanger, respectively. Two-phase level 
loops also need rate. 

(4)	 Use high gain positioners and throttle valves on all tem
perature, level, composition, and gas pressure loops. 
These loops suffer the most from valve stick and slip action. 
Plug, eccentric disc, and ball valves are not genuine throttle 
valves. For best control, use piston or force-balance actua
tors. For liquid flow and pressure control, positioners create 
a slow inner or slave loop but are still needed for plug, but
terfly, and ball valves, graphoil or environmental packing, 
steam service, and high pressure drops. The controller gain 
should 0.4 or less on liquid flow loops with positioners. 
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(5)	 Ratio the flows of all loops that affect the same equip
ment. The material balance on your process flow diagrams 
listed flows for various cases for good reasons. Enforce 
these relationships by simple ratio control where the set 
point of a flow loop is the filtered flow of another loop mul
tiplied by a ratio factor. Don't forget the utility flows (e.g., 
ratio the wash water flow to the feed rate for a centrifuge). 

(6)	 Add feedforward action to all loops with severe but 
measurable load disturbances. If the above is done and a 
loop still has excessive variability, track down the upset, 
measure and filter it, use a lead-lag and gain, and add it to 
the controller output. If you use a lead to compensate for a 
lag in the feedback loop's manipulated variable's path, 
make sure you use a lag time at least 1/8 of the lead time. 

The above often involves just a change in a tuning parameter or 
the modification of a PLC or DCS configuration. The next sugges
tion takes much longer because it requires capital approval for addi
tional control valves and transmitters. You might have to wait 
several months for fame and fortune. 

(7)	 Convert the manual and automatic on-off action of 
valves, switches, and pumps that upset important loops 
to regulatory loops with throttling action. The most dis
ruptive upsets are the fast ones caused by discrete actions. 
For example, sumps with level switches that tum pumps on 
and off should be replaced with an error squared level con
troller, and on-{)ff weigh tank feeds should be replaced with 
mass flow loops. Regulatory loops also enable optimization 
by set point profiling, supervisory control, override control, 
and valve position controllers. 

** The above are rules of thumb. Exceptions exist. Any change in 
tuning settings should be monitored closely. 
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Reverse
 
Gregory McMillan 

Camap the Magnificent removes envelopes from a mayonnaise 
jar, holds each one to his head and says, "Reverse and get the inputs 
from the outputs." The questions in the envelopes are as follows: 

(1)	 Most perfonnance reviews are a wasted effort because you 
can't ... 

(2)	 Neural networks are relegated to roles as inferential sensors 
instead of control algorithms because they can't ... 

(3)	 To compensate for a nonlinear installed valve characteristic, 
compute the required stroke for a desired flow to '" 

(4)	 Controllers to get the flow to attain the set point ideally take 
the model of the process and ... 

(5)	 Control theory assumes linearity and uses time constants in 
series to approximate dead time so you can get the inverse 
to ... 

(6)	 To implement a classic full decoupler or dynamic matrix 
controller you take the inverse of the matrix to ... 

(7)	 To get the feedforward gain you multiply the disturbance 
gain (Le., change in percent of the conuolled variable di
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vided by the change in the disturbance measurement) by the 
inverse of the open loop gain to ... 

(8)	 To compensate a loop for a nonlinear process variable such 
as carbon monoxide, oxidation reduction potential, and pH, 
compute the desired flow ratio from the CLlalytiCal measure
mentto ... 

(9)	 Wall Street performance indices are counter productive be
cause you can't ... 
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Top Ten Uses of Old
 
Performance Reviews
 

Gregory McMillan 

Now that we have officially found out that results reviews have 
no effect on either our raises or promotions (something we sus
pected all along) and that, from a lawyer's viewpoint, it would be 
better if they didn't exist, we need to creatively explore other uses 
for our files of MBO and MBR results reviews. Here are the top ten 
uses. 

(10) Fire starters-for those fun times next to the fireplace or 
barbecue, reading manuals for the new simplified fonns. 
Heck, you can use the manuals too! 

(9) Insulation for your attic-the more paperwork you gener
ated, the more energy you save. Go for a RSO factor. 

(8) Christmas cards for your boss--staple the X ratings to your 
raise notices. 

(7) Landscaping for gerbils--now they know how to have fun 
with paper! 

(6) Gounnet delight for vegetarians--great fiber and there is an 
appropriate end. 
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(5)	 Puppy training papers-give a perfonnance review on the 
puppy's ability to hit your perfonnance review. 

(4)	 Office decorations-highlight the really imaginative 
phrases. 

(3)	 Targets for skeet-wad them up with glue and water and 
launch them. 

(2)	 Science tieton-title it, "Engineers from Other Planets." 

(l)	 Party hats for the next stockholders' meeting-sit in the 
front row and toss them on stage. Get your CEO to wear 
one. 

40 



9
 

0\""'-



Top Ten Reasons to
 
Suspect a Career Change 

Gregory McMillan 

Since top management has gotten more creative in ways to elimi
nate people, we need to become more innovative in the recognition 
of impending alternatives to employment. Memorize the following: 

(10) Office nameplates disappear into a hat. 

(9)	 Your secretary asks, "What are you doing here?" 

(8)	 A stranger is sitting at your desk. 

(7)	 When you try to use your company credit card, it is listed as 
stolen. 

(6)	 When you enter your log-on 10, the computer asks, "Are 
you joking?" 

(5)	 The head janitor is seen in conference with your CEO. 

(4)	 Plant management meets at an undisclosed location and 
never returns. 

(3)	 It is getting dreadfully close to stock bonus time. 

(2)	 Your CEO uses the word "sucks" ten times in describing 
your plant. 
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(1) You are asked to wear a price tag on your back when Japa
nese or Gennans tour your plant. 
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Wayne and Garth, Vox in
 
a Box
 

Christian Toarmina 

WAYNE'S WORLD! 
WAYNE'S WORLD! 

ENGINEER TIME! 
ENGINEER TIME! 

EXCELLENT! 
EXCELLENT! 

Wayne: Hello, I'm Wayne and this is Garth; and this is my cable 
access show, "Wayne's World." 

Engineer on, Garth. 

Garth: Engineer on, Wayne. 

Wayne: O.K., I thought we'd start off today's show with a top 
five list. 

Loud guitars chime in. 

WAYNE'S WORLD! 

TOP AVE LIST! 

PROCESS CONTROL MOVIES! 
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Wayne: O.K., coming in at number 5 is TOP PROCESS. Tell 
the audience about it, Garth. 

Garth: A cocky instrument engineer goes to work for the gov
ernment on a nuclear aircraft carrier. He almost loses his edge when 
his best friend dies in a control mishap. Fortunately, he regains his 
composure, and his awesome control design saves the world for free 
enterprise and a capitalistic way of life. 

Wayne: I think it's radical the way the engineers have code 
names in the movie. Vulture and Surf Man are really cool sounding 
names. 

Numero quatro is ENGINEER GAMES. 

Garth: A top rated engineer is forced by the CIA to take part in 
an international game of intelligence and espionage. 

Hey, Wayne, what's your last name? 

Wayne: Bond, Wayne Bond. 

O.K., number three is THE FUGITIVE ENGINEER. 

A process control engineer tries to prove his innocence in a 
chemical plant mishap. Dr. Erickson uses every control trick in the 
book to stay just ahead of the law. 

Garth: It's hard to believe that a man with one arm could blow 
up a chemical facility, but with today's modem distributive control 
systems, if you can type on a computer, you can bring down a plant. 

Wayne: Number two is THE CHEMICAL COMPANY. 

Garth: A small chemical company in the south convinced an 
MIT senior to come to work for them with promises of a gold-plated 
pocket protector and a 486 DX/2 66 MHz computer. He soon dis
covers the company is run by the mob and there is no way out. 

Wayne: Noway. 

Garth: Yes, way. 

Wayne: Finally, my personal favorite, VLASSIC PARK.. 
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An eccentric billionaire has a dream of building an amusement 
park of giant pickles and hires a brilliant control engineer to make 
his dream come true. All goes as planned until something goes 
wrong with the control program. 

O.K., now is the time in the show where we take control ques
tions from you, our most righteous audience. Please call us at 555
2353. 

Wow, our first call. 

Wayne picks up the phone. 

Wayne: Hola, Wayne and Garth, control engineers extraordi
naire. 

Caller: Hello, my name is Greg McMillan, and I have a question 
about a cascade loop. 

Garth: Are you the same G. K. McMillan who wrote Tuning 
and Control Loop Performance and pH Control for ISA? 

Caller: One and the same. 

Wayne and Garth immediately drop to their knees and start 
chanting: "We're not worthy, we're not worthy!" 

Wayne: How can I be of service, oh exalted one? 

Caller: We all know the basics of a cascaded loop. The output of 
the each controller is the set point for the next controller, except for 
the innermost loop. Control is improved because the inner fast loop 
quickly corrects for any disturbances, while, at the same time, the 
outer loop time constant filters the inner loop oscillations. I can go 
through the calculations and determine if a particular loop is a good 
candidate for an inner control loop, but can you guys come up with 
some simple rules in your own words so that any engineer knows 
when to use a cascade loop? 

Wayne: Sure, here they are. 

Guitars chime in once again. 
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WAYNE'S WORLD!
 

RULES OF THUMB!
 

FOR EXCELLENT CASCADE CONTROL!
 

Wayne:
 

(I)	 Make sure the outer loop is a bigger dead head than the in
ner loop. (The outer loop dead time must be greater than 
the inner loop dead time. If it is not, increase the propor
tional band of the outside controller.) 

(2)	 Make sure your guitars are tuned properly before a gig, oth
erwise you won't get paid. (Both the inner and outer loops 
must be tuned properly to realize any gains in control. 
Also, avoid integral action on the inner controller since it in
creases dead time.) 

(3)	 Kick your background vocalist out of the band, if he is bo
gus. (Make sure the inner loop measurement has sufficient 
rangeability, accuracy, and speed.) 

Garth: Wayne, I believe we're out of time. 

Wayne: I comprehend, amigo. Until next time, engineer on, 
Garth. 

Garth: Engineer on, Wayne. 
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How to Recognize 
a Bad Start-up 

Melissa Biri 

Some projects are destined to have disastrous start-ups, and, no 
matter what one does. the path to destruction is impossible to avoid. 
But, for those of you who are new to this glorious problem, there 
are some telltale signs that, if recognized, can at least allow one to 
prepare for the inevitable very long, all-expense paid vacation to a 
location not of your choice. 

You know it is going to be a bad start-up when: 

(1)	 You are issued a frequent flier gold card the week before 
the start-up trips begin. 

(2)	 You are hand delivering the contractor's copy of the demo
lition and construction drawings the day before the shut
down. 

(3)	 Everyone on the project team but you schedules vacation to 
coincide with start-up coverage. 

(4)	 The plant contact offers to fmd you an apartment in a nice 
location away from the plant but with two phone lines in
stalled. 
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(5)	 The first day of start-up, you pull into the construction park
ing lot to find your very own reserved parking spot with 
your name prominently displayed by it. 

(6)	 You are issued rain gear, heavy gloves, hard hat warmers, 
and long underwear, and it is only June in the midwest. 

(7)	 All of the project team, except for yourself, takes early re
tirement six months before the project is scheduled for me
chanical completion. 

(8)	 You come back into the office during one of your first 
weekends off of start-up coverage and find someone else is 
assigned to your desk and computer. 

(9)	 Your security badge to the home office no longer lets you 
in, but your plant security badge still allows you access to 
the plant. 

(10)	 Your boss suggests that you buy your airline tickets in bulk 
or at least in groups of four. 

(11)	 Your boss recommends that you get your picture taken so 
that your family can hang it on the wall at home, just in case 
they forget what you look like. 

(12)	 The airline loses your luggage on the very first trip. 

(13)	 Your flight never gets delayed going to the plant but always 
does when you are returning home for the weekend. 

(14)	 Your boss recommends that you forward all your personal 
mail to the city you are working in. 

(15)	 You are pulled over by a policeman within 20 feet of the 
airport exit because the rental car has expired license plates. 

(16)	 Your construction engineer is arrested and fired during the 
checkout phase. 
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Mass Appeal
 
Robert Heider 

A meter with mass appeal has a low pressure drop. great range
ability, can work on almost any type of fluid and linear output. This 
type of meter is in common use today, but not without some prob
lems and watchouts. It is the Coriolis mass meter. 

This meter measures flow through the measurement of forces due 
to the Coriolis effect. These forces react to a flow in a vibrating U
tube and act perpendicular to the flow. This force is proportional to 
the mass times the vector cross-product of the angular velocity of 
the tube and the velocity of the flow in the tube. An excellent article 
on the theory was published in March 1979 issue of Mechanical En
gineering. This article will dazzle you with all kinds of calculus and 
vector analyses. After reading this you may wonder why you should 
use a meter you cannot explain to your boss. Just tell him that it is 
"the ultimate meter" both in price and accuracy and it won't plug. 
Talk to him about cross-products and he will probably just remem
ber he is late for a meeting. A good way to observe the effect at 
home is to take a garden hose and dangle it with both hands in a 
three- foot U. Without any flow through the hose you will be able to 
swing the U in a oscillatory motion toward and away from your 
body. The hose will not twist. Have someone begin to run water in 
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the hose while the hose is oscillating. The hose will twist, and you 
will not be able to prevent it. This twisting is the result of Coriolis 
forces. The amount of twist is the measurement made by mass me
ters. 

This meter is accurate enough to replace weigh tanks and is prob
ably the most expensive flowmeter on the market, but worth it com
pared to load cells. Just ask any structural engineer (if you can fmd 
any left). But with anything that good, where are the problems? For 
one thing, think about something vibrating like that in your plant
what about fatigue failure of the tube? Any mass meter company 
worth its salt should be able to tell you about this and how their de
sign has been subjected to fatigue testing. This is one meter where 
you, the user, must be very specific about the process requirements. 
Chlorides are a real problem with stress cracking. The use of tanta
lum is cost- prohibitive, requiring board approval of most compa
nies. Lined meters are now available for these problems. Another 
problem is two-phase flow. This is like bouncing a basketball half 
full of water. Another problem is fluids that amalgamate with the 
tube; this causes the tube to read the density incorrectly. Coatings 
and slurries are no problem, however. 

Be careful of pulsating flow. It turns out that if the pulses are 
around the frequency of the tube's vibration, the meter will read er
ratic. This could be due to a piston or gear pump. This problem is 
rare but can occur. 

Another feature of this meter is that you get density and tempera
ture measurement thrown in for free. 

Now that you have been sold on using one of these on that appli
cation that has had you stumped, you need to install it. These meters 
require some thought, and with careful attention to detail given to 
installation. Vibration is the most serious problem. Early attempts at 
overcoming this resulted in driving piles to bedrock, etc. Today, the 
designs make use of two U-tubes in parallel. one driven and the sec
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ond stationary. This makes use of a balanced design and is less sub
ject to vibration. But even though lab accuracy of this meter is great, 
you can shoot yourself in the foot if you don't follow instructions. 
Careful attention to detail should result in a good measurement. 

Now for a history lesson. Just a few short years ago, there were 
two major players in this market-meter companies E and M. They 
both got into some heated marketing claims, worse than the beer 
wars. Both companies can trace their roots to two large 5t. Louis 
companies, and their CEOs were not on the best of terms, so to 
speak. This resulted in the good old all-American way of settling 
disputes-the court room. Lawsuits were fIled in court and ended up 
at the Supreme. Meter E was owned by controls company F, which 
was owned by chemical company M. Meter M is owned by controls 
company E. Finally, chemical company M sold controls company F 
to controls company E and meter companies E and M were one. 
Controls company M did the obvious: closed meter company E's 
factory on the West Coast and consolidated operations at Boulder, 
Colorado. By the way, if you like to ski, meter company M has flow 
seminars at their Boulder headquarters. At your company's expense 
you can learn all about mass meters. Seminars in the Rockies are 
very common in the medical profession, so don't feel guilty about it 
when you go. 

Per meter company M, the meter company E flowmeter was not 
as poor as meter company M claimed when they were in direct com
petition prior to the sale-surprise, surprise. (I don't think this is an 
issue, since both meters probably perform the same in the lab; in
stallation issues should be the main concern.) 

Examine the installation, paying particular attention to pipe sup
ports and their distances on both sides of the meter. These supports 
should support the pipe on both sides of the meter, with the meter 
placed between the well-supported pipe. The objective here is to 
minimize the stress on the meter's pipe connections. Most pipe con
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tractors don't like to be told how to support pipe, thank you. Herein 
lies the challenge. You must work with the tenacity of a bulldog to 

make sure the pipe is properly supported around the meter. This dis
tance is critical to meter E's performance since, unlike the meter M, 
this distance affects the meter's resonance frequency. The supports 
should be solid in all three axes, Le., the pipe should not rock or 
sway. Do not use threaded rods or similar-type pipe hangers; use an
gle stock or some other equivalent structural member. Stauff-brand 
pipe clamps should not be used to isolate the meter from vibration 
but as a method of ensuring good support to the pipe support. Meter 
E's manual stated that the pipe should be aligned within 0.03 inch. 
A good measure of the meter's installation stability can be deter
mined by locking fluid in the meter and observing the density meas
urement, which should be stable within 0.0003 glee while the meter 
is pushed. 

Another watchout is when the piping is installed: make sure that 
the meter is not used as a temporary support for the piping. This 
may cause the tube to be bent and not repairable. Make sure the tube 
is full of liquid so you won't end up with the basketball problem just 
mentioned. If you hydrostat the piping, make sure the meter is either 
out of the line or can take the pressure. We have had this problem, 
too. On meters that have to be traced and insulated, consider using a 
pre-engineered heat pack. This can save you a lot of work designing 
the right type of tracing and insulation design. 

If you use two meters in series or several meters off a manifold, 
they may cross talk. Try to get at least 30 pipe diameters between 
meters. A quick way to check for this is to block fluid in the meters 
and look at the density signal on each meter. If there is a problem, 
this signal will be erratic. Crosstalk is when the vibrations from one 
meter affect the other. Getting around this requires "tuning" the me
ters, done with someone who has the skill mix of a tire balancer and 
a piano tuner. (Have you priced a piano tuner lately?) The idea is to 
place lead weights on the tube of one meter to adjust the meter to a 
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different frequency. This should be done by someone from the fac
tory. 

Meter E is no longer made, and no tube repairs or replacements 
are available. Owners are given a discount for replacements with 
equivalent meter M. This is a good deal for meter E users to keep 
their installation up to date. 

If all this fails, just box your meter up. No, not a cardboard ship
ping box to be sent back to the manufacturer but a steel box. This 
box should be a rectangular structure fabricated with 2" x 2" X ~16" 

square steel tubing with four Stauff clamps, two mounted on each 
side to clamp the pipe. The objective of this support is to take up 
stresses around the pipe through the structure and not the pipe-to
meter connections. The sensor will then be supported entirely by the 
framework. Of course, the framework and sensor will have to be 
supported too. 

Even in spite of these installation requirements, the mass meter's 
requirements are not nearly as difficult as those of orifice plates and 
vortex shedding meters. With a little thought and attention to details, 
this meter can be used with a minimum of 4 AM stays at the plant. 
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Liftoff! 
Bill Walvoord 

All engineers, like most nonnal people, strive to achieve success 
in their chosen profession. Spectacular technical successes such as 
a space shuttle launch or a stroll on the moon come infrequently and 
are very rewarding to the engineers working on the project. Alas, 
we cannot all be NASA engineers and must try to achieve success in 
the sometimes not so spectacular world of instrumentation. How
ever, with a little practice, ingenuity, and help from some of the 
other engineering professions, we can begin the journey to accom
plish those spectacular successes. 

It is wise to start out with smaller spectaculars and then work up. 
As an example of one of these small specs, picture the scene at a 
nondescript chemical facility with a bevy of engineers toiling away 
on a project. It is a retrofit installation in which chemical ABC was 
made for years and now chemical XYZ will be made using the same 
vessels. Of course, the project needs to be installed immediately. 
Since the process is not going to be run for an extended time period, 
everyone is striving to keep costs down. 

A vessel is chosen as a holding tank for water in a scrubber sys
tem. It is a fiberglass tank with a flat bottom, a single nozzle at the 
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bottom leading to the pump, and an assortment of nozzles on top. 
Level measurement is required. Since there is no spare nozzle at the 
bottom, the tank is open to the atmosphere, and a spare DIP trans
miner is available, the choice is made to use a bubble system. 

Assignments are made, and the instrument tech comes back not
ing that the level system is up and running. He/she is followed by 
the mechanical engineer who says that all the piping is in place, but 
what he/she does not say is that the tank is also totally blocked 
in....even the atmospheric vent. 

The countdown begins. Fiberglass vessels are not renown for 
their pressure rating...6...5...4...especially ones rated for no pres
sure...3...2...1... At about 2:00 AM technicians hear a loud 
AHHWHOOOPPP!! Liftoff!. Estimates are that the vessel, minus 
the bottom, attained an altitude of approximately 3 inches. Al
though it did not quite reach orbital velocity, this is a fme example 
of one of those smaller spectaculars that can lead to bigger things. 

With a little more ingenuity, less communication, and more help 
from your fellow engineers, you could gain the benefits of having 
instant name recognition by the plant manager and the manufactur
ing director, having your name included in the monthly highlights 
and, with some luck,the summary of annual events, and having the 
opportunity to actually submit your resume to NASA (you've got 
proven experience, right?) as well as to several hundred other com
panies. 
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Dustin Arfman Retires 
from Stardom and 

Returns as An Instrument 
Engineer 
Martin Gauthier 

Dustin Arfman, distinguished actor, director, and producer has re
tired from the Hollywood scene after a long career in such movies 
as Little Big Boy, Footsie, and Drizzleman. Dustin is returning to his 
first love as an instrument engineer with what he remembered as a 
large, people-oriented, diversified, multi-sited, expansion-oriented, 
multinational chemical company headquartered in the midwest. 

Asked by this reporter why he is attracted to the midwest, he said 
that the stubborn, hardheaded, single-minded, myopic vision needed 
for his Drizzleman character was developed when he previously 
worked for the same company. His previous association with proc
ess engineers and project managers was the perfect study guide for 
the character. The shuffling, cockeyed walk that he perfected in 
Drizzleman was actually learned at the firm through watching cer
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tain employees approach the manager's office for their annual re~ 

suIts review session. 

The Little Big Boy character, in particular, he said was easily de
veloped while watching management continually outwit itself in de
cisions such as to develop a drink bottle and then to scrap it, to buy a 
large manufacturing site and then to sell it, to buy a large hardware 
company and then to sell it, and by spending megabucks on devel
oping a product unwanted by the consumer. 

The female impersonation for the Footsie character was, of 
course, one of his early efforts after a very long start-up at a south
ern plant in the early 70s. The many long days were balanced by 
many long nights in the French Quarter that left a lasting, but per
verted, impression. The falsies that Footsie wore were an emulation 
of the Champagne girl, Rita Alexander, of French Quarter fame, 
who would finish her act by sipping from a glass of champagne 
perched precariously on one of her silicone masterpieces. 

These trips to the French Quarter were necessary to relieve the 
extreme stress developed daily by unhappy but necessary associa
tions with process engineers who swore that the production of the 
wrong molecule was an instrument and control problem. It was, of 
course, later discovered that a page of conversion steps had slipped 
out of the researcher's lab notebook. The researcher, it seems, had a 
late night attraction to an East St. Louis watering hole that more 
than equaled the French Quarter scene. This researcher, coinciden
tally, quit and appropriately went into comedy, eventually portray
ing a psychiatrist who developed a drug to return zombies back to 
reality. The failed molecule failed in the movie also. 

Dustin, of course, has portrayed many unusual characters in his 
numerous films. He hope to do more character development while 
retraining as an instrument engineer. He expressed concern to this 
reporter about his lack of understanding of new hardware concepts. 
An integrated function controller has distributed I/O! 
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The distribution control system uses integrated controllers! The 
field controllers, which he once so proudly moved from the field 
into the control room, are now being returned to the field. Most 
shocking of all, they're included as part of the valve! The property 
and protection people want to put sprinklers above motor control 
centers and distributed I/O cabinets! Dustin said that he feels that 
he's in a time warp and is considering a sci-fi film on his next vaca
tion. 

Although Dustin has not been back in this profession very long, 
he is considering the golden handshake that has been offered to him. 
However, there are so numerous character development opportuni
ties at the firm, it's unlikely that he'll accept. He is particularly 
studying the new vice president who mumbles when he talks, is of 
short stature but tall character, and is known to give equally vora
cious chewing whenever a project is overrun or underrun! It's ru
mored that he also enjoys regular association with common folk 
over a good drink and is unusually perceived by lowly engineers to 
be a superior manager. His days are surely numbered. 

But, back to Dustin. When asked why he left the instrument and 
controls field for the acting profession, his face showed his pain. and 
he related this tale: til had spent a number of happy years in the cen
tral engineering group and decided I would try a stint in a plant en
vironment A transfer was arranged to a southern location with a 
promise of a return when requested. The plant world was certainly 
less structured than the corporate world. As an electrical and instru
ment project engineer, I expected to see engineering flow diagrams 
(EFD) or piping and instrumentation flow diagrams (P&ID) as part 
of the definition for the job. That rarely happened. Sometimes after 
start-up, a process or project engineer would produce one. By that 
time, I had bought and installed many unnecessary, or unwanted, or 
incorrect solutions and, surprisingly, sometimes a good solution. 
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"The engineers at the plants certainly respond very quickly to 
project requests, but documentation was considered superfluous by 
some. Design was done on the fly, by word of mouth, by point and 
shoot. My, boss, a respected Arkansas transplant, grew weary of 
these complaints from his electrical and instrument engineers. Fi
nally, he decreed that no more projects would be executed by his 
group without first having an EFD in hand. 

"That's where the problem started. As fate would be unkind to 
me yet again. the next project I drew was to be my undoing. It so 
happened that the board of directors for the corporation was sched
uled to make a trip to this location for their spring meeting. A bar
becue and reception was planned at the employees' picnic for the 
directors and their spouses. Well, we couldn't have these folks hid
ing behind the oak trees and in the bushes to relieve themselves or 
using the porta-potties as our female coworkers did. That became 
the overriding concern for the plant, and guess who was assigned to 
install the electrical and control portion for the new restrooms pro
ject at the plant picnic grounds. 

"More importantly, the ultimatum for an EFD for all projects had 
just been promulgated. I stood my ground and out waited the me
chanical engineer until the time was so close we almost didn't get 
the lights, fans, and pumps installed in time. BULl did get an EFD. 
It pretty much showed the whole process. I really was only inter
ested in pump size, fan size, and lighting load. The EFD was a clas
sic and would have been a good joke, except someone left a copy 
nailed to the wall in the women's restroom. The wife of the chair
man of the board came out of that restroom waving it in the air as 
her husband was concluding his speech about the fme reception the 
board had been shown. 

"So, if I can fmd a copy of the EFD, you decide whether I chose 
the right career path by quitting that day." 
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Combo 80 
Christian Toarmina 

Combo 80 for Monsanto is the magic number, when the combi
nation of age and years of service totals 80, which enables one to get 
out of town with a nice stash. However, some of the other defini
tions that were suggested for Stan Weiner's early retirement are the 
following: 

(1)	 A new ordering scheme at McDonald's: A hamburger and 
small fries for 80 cents. 

(2)	 The combined total of your age and all the points you accu
mulated with the state highway patrol. 

(3)	 A dance craze that peaked in popularity in 1980 consisting 
of a variety of "in-vogue" dance steps along with some 
limbo moves. Stan never could learn it, until now. 

(4)	 Masterlock's latest invention: A safe with a new padlock of 
80 digits to open it. Stan thought it was a good idea, so he 
bought one. Of course, he couldn't remember the combina
tion, so Stan posted the numbers next to the lock. 

(5)	 Comb 0 80: The average number of strokes it takes a nor
mal person to straighten one's hair. In Stan's case, it is 
comb 03. 
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The following are the top six reasons Stan should be happy about 
reaching Combo 80 are: 

(1)	 The ratio of Stan's retirement points to his age has gotten 
larger. 

(2)	 Stan can fulftll his fantasy of playing the leading male in 
Gone with the Wind and, when asked about his results re
views, say "Frankly, I don't give a damn." 

(3)	 No more orifice plates! No more orifice plates! No more 
orifice plates! 

(4)	 Stan is now eligible for a free membership at Sam's Whole
sale Cub along with a senior citizen discount at K-Man on 
Wednesdays. 

(5)	 Stan can publish all the books he wants, including his new
est: How Combo 80 Influenced One Engineer's Life. 

(6)	 Stan can put strange little twists in the interlock guidelines, 
such as classifying an overflowing toilet as a class-4 inter
lock because of emissions. 
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A Tribute to Stan the
 
Man-The Existential
 

Engineer
 
Gregory McMillan 

Stan experimented as a human data logger. 

When asked to provide data logging. Stan rose to the occasion. 
He later realized he could sit back down if he bought an electronic 
one. 
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Stan pondered his first interface with management. 

Stan kept on his desk a large supply of especially sharp looking 
RIDs. He was heard to lament, "So many targets, so little time." 

Stan contributed to the success of bovine growth hormone. 

Stan was heard many times to tell his manager "Don't have a 
cow." Stan accidentally saw a cow when he got lost in Philadelphia 
and mistakenly crossed over into Jersey. 
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He frequently yelled, "I don't care what size they are on the 
screen, the valves are too small." 
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Stan learned how to make high tech stuff work. 

He spent a week configuring his TV and stereo and then tried out 
the same hand-held tuner on a DeS. 
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The Interview 
Roger Reedy 

(Extremely Highly Paid) Consultant: So, to conclude our inter
view, you've answered all of our on-a-scale-from-one-to-ten ques
tions. Do you have any other ideas that may help your company 
attain 20% ROJ? 

(Control Systems) Engineer: Maybe. But I don't think I'd bet
ter tell you. 

Consultant: Why not? Don't you want to help your company? 

Engineer: Yes. But if I tell you, my career could be impacted. 
And it may end in a place where people talk about wind chill the 
whole year around. 

Consultant: Your comments will be confidential. No one will 
ever know where they came from. 

Engineer: Well, if you're sure. I mean, I'd like to get a load off 
my mind and help the company at the same time. 

Consultant: Do it. Your company needs your help. 

Engineer: Ok. I don't have all the answers, but I do know 
something about control. After all, process control is my business. 
And I do know this .. .if controls in my area worked like the financial 
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controls in our company, I'd lose my reputation. Are you sure no
body will know who told you this? 

Consultant: Relax. Nobody will know. Go on. 

Engineer: OK. People in my profession have become more and 
more aware in recent years of a very important principle - .that a 
smoothly controlled process is a good thing. Good control makes 
the company money. On the other hand, we pay a high penalty for 
trashy control. If a flow, for example, is allowed wild swings, that's 
a bad thing. This is because upsets at one point create disturbances 
that can result in process swings downstream. That can result in re
duced efficiencies and reduced product quality. And that's not to 
mention the wear and tear on the control valve. A valve can be 
worn out in a matter of weeks if the control is wild enough. 

Consultant: So if you recognize the problem, why don't you just 
go ahead and capitalize on it? Why don't you just fix the process 
problems and make more money for the company? 

Engineer: We are, just as fast as we can! But I'm not talking 
about process control. I'm talking about corporate fmance. It seems 
to me that the same principles apply. That is, a smoothly controlled 
financial strategy would be a good thing. Good fmancial control 
would make the company money. On the other hand, we pay a high 
penalty for trashy control. If a capital program, for example, is al
lowed wild swings, that's a bad thing. This is because it upsets peo
pie's workloads and messes up their schedules. Employee 
efficiency and the quality of their work will suffer if they are jacked 
around by rapidly changing finances. Consider the poor engineer 
who is blown about by every change in the wind. Why, a person 
could wear himself out trying to adjust for all the fmancial distur
bances. 

Consultant: What do you mean, "disturbances"? 

Engineer: OK. So take, for example, the way a recent project 
was handled This project was approved for a guest operation in 
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October. Due to management by cash flow, the equipment had to be 
delivered and the money had to be spent before the end of the year. 
This was not because the equipment was needed, you understand, 
but because the money had to be spent I7y a certain time. We didn't 
need the equipment until the following May. Anyway, I got a com
mitment from the Instrument Company rep and he got the commit
ment from the Instrument Company to meet delivery and to meet 
our requirement for invoicing. This was like a world record deliv
ery! Imagine how silly I felt when, immediately after confinnation, 
I had to call and tell the Instrument Company rep we had a change 
in our requirements. Another plant had spent more money in the 
year than scheduled and now we couldn't spend any until next year! 
He very graciously agreed to hold the invoices and not make us 
overdue so we could pay after the first of the year. You see how in
efficient that was for us and for the rep and for the Instrument Com
pany? I created inefficiencies for myself and others by pushing the 
authorization through. I rushed and jerked the Fisher Rep around, 
getting the quotations out too quickly. I rushed to get the purchase 
orders approved and pushed Purchasing to get them placed. I al
most wore myself out doing things and then undoing them in the 
rush. Guess what. Before the end of the year, things changed again. 
I had to go back and ask for the invoices just in case we "needed" to 
spend some of the money before the end of the year. On December 
31, we paid 40%. Whew! I'm worn out just telling the story! 

Consultant: I think I understand. What do you propose to do to 
make things better? 

Engineer: Not yet! Let me vent more pent-up frustration first. 
This feels like good therapy. 

The capital budget is a very interesting control situation. Most 
years, money is tight at first. Then, sometimes late in the year, the 
lid is opened and managers come asking where can we spend 
money. Could that kind of "control" be efficient with quality re
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suIts? No! If we want to make a 20% return, we have to be more 
consistent in how we do our work. We need consistency so we can 
even out our work load and set schedules that make sense. The qual
ity of our work depends a lot on how well available funds are ad
ministered. 

So what can be done, you ask. 

Consultant: We need to know that. 

Engineer: First, money managers need to recognize what control 
system engineers have discovered - that a well controlled process 
will yield unexpectedly high returns. Recognizing that fact is the 
first step. Then, I guess some modeling is in order. This is a gross 
oversimplification. Available funds in a program is comparable to 
level in a tank. New funds is flow in; money spent is flow out of 
the tank. Accurate measurements of flow in, flow out, and level are 
necessary to make the controls work. There may be some external 
influences that need to be measured and integrated into the strategy 
using feedforward, perhaps. Filtering of the measurements may be 
needed to smooth out effects of the discrete nature of money flow. 
And after the model is complete, good controller tuning is a must. 

For a tank with flows in and out, proportional-integral-derivative 
control works well. However, for the fmancial model, PID may not 
work at all. There may be some algorithm already invented that will 
apply. On the other hand, there may not be. 

Consultant: So, what if there's not? How is what you've told 
me supposed to help? 

Engineer: If for whatever reason the process control system on 
our real-world tank does fail to cOlltrol on automatic, the Operator 
will put the renegade loops in manual. In this mode, he/she must 
carefully watch the measurements and manually change the position 
of the valves to maintain the level and the flows within reasonable 
limits. Some operators are naturally better at running a process in 
this mode than others. But in order to do a good job, he/she must 
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know that it's important to make the operation smooth and must 
have the skills to react in the right ways. 

In the absence of an automatic financial controller, the "Financial 
Operator" is continually making adjusunents in the manual mode
based available inputs. It would help a lot if these "operators" rec
ognize that smooth financial control is a good thing. 

Consultant: Makes sense to me. Your comments will be in
cluded as part or our repon. And don't worry...the source of this in
formation will be strictly confidential. 

Engineer: That's OK. I've changed my mind. You can tell who 
it came from. Saying all that felt right. In the immortal words of 
some great person in history, "I'll fall on my sword for the good of 
my company. 

Consultant: Well, OK then. I guess I've kept you from your 
work long enough. You probably need to be out making some con
trols work better. 

Engineer: I'd like to do that, but I don't have time. I have to re
write a scope repon to convince management to approve money for 
a cost improvement project. We're into the "hard" season, you 
know. 
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Multiple Choice 

Martin Gauthier 

You've just updated the flash ROM in your DCS controller with 
the new operating system that fixes these bugs and provides those 
enhanced features you've yearned for. Now the controller won't 
work, and the manufacturer says you need to perform a total down
load to your batch controller. 

Pick the most appropriate response from this list: 

(1) Use very colorful creative language as you hang up the 
phone. 

(2) Threaten to buy a different DCS at the next opportunity. 

(3) Get an empty feeling in the pit of your stomach as you ap
proach production management. 

(4) Sweat profusely, tell the boss you're sick, and that he/she 
should call your worst enemy to fill in. 

(5) Call your spouse and cancel all plans for the weekend. 

(6) Call all your DCS friends and invite them to a party. 

(7) Find that the database is corrupted. 
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(8)	 Your database computer decides to take an early break for 
the weekend and the vendor says he can't come until next 
week. 

(9)	 Decide that a career change should come now. 

(10)	 Submit early retirement papers. 

(11)	 Wish you were a process engineer. 

(12)	 Wish you were a sanitary engineer. 

(13)	 Wish you had stayed at that summer job as a manure 
spreader. 

(14)	 Your boss squared appears and asks how it's coming. 

(15)	 All of the above. 
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In the Good Old Days
 

Stanley Weiner 

I really don't think of myself as physically or mentally "old." 

I play one and a half hours of racquetball three or four times a 
week with younger and bigger people. I ride my mountain bike 
when the temperature is above 55 degrees. I have this fancy color 
lap-top computer that has cute little pictures and can tell all about 
the side effects of drugs and prints my legal documents. My car has 
a 230-HP flat six engine that will do 149 miles per hour (the book 
says), all- heel-drive, an exotic stereo system, windows that open in 
the rain and you won't get wet, other windows that won't open even 
though they look like they should, an air-conditioning system that 
measures the outside temperature and the sun intensity, and on and 
on. The house has two stereo systems - one normaL The other has 
six-foot high speakers that look like they came from the movie 
2001. The two amplifiers are rated at 850 watts each. There is a 
digital cable system that plays 33 different kinds of music with no 
talking. The number of stereo VCRs has been reduced from 5 to 2. 
Maybe I am old! I didn't have all this stuff when I was young. But 
anyway, IN THE GOOD OLD DAyS..... 
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At the end of every month, we took a piece of paper called a 
"time sheet," wrote some code numbers that identified what projects 
we worked on, put some hours in for each code--making sure it 
added up to 16&-and gave it to the secretary. Every once in a 
while, a manager sent you a nasty note about charging too much 
time to a cenain project. You could complete the sheet in about 
3.59 minutes while drinking coffee. Then someone in INFORMA
TION SYSTEMS decided to AUTOMATE lHE SYSTEM. After 
automation, it takes 3.59 minutes for the computer to scan for vi
ruses, 38 seconds to check your password, 2.6 minutes to get the 
correct menu, 2.4 minutes to connect to the LAN, 1.3 minutes to get 
the LAN menu, 13.7 minutes to fIll out the time sheet (provided you 
don't screw up the code numbers), and after all that works, you need 
to get out of the system. On a good day, one to two hours could be 
wasted on "filling out a time sheet. 

Expense accounts were always easy things for engineers to fIll 
out. To make plane, hotel, and car reselVations, you called the des
ignated travel department or agency. They took care of all the de
tails and sent you the tickets, boarding passes, confirmation 
numbers, parking vouchers, and corresponding receipts. They 
charged everything to some magic credit card that you never saw. 
The secretary got you some cash. While on the road, additional 
cash would be available from any company location. When you re
turned, you fIlled out an expense account form and settled up on 
your out-of-pocket spending. The system was simple, you didn't 
have to use your money, and it worked. 

Then they (the accountants) discovered computers. Everyone gets 
their own charge card. No more cash advances. If you want money, 
you get a limited amount from a machine at the airport. When you 
return from a trip, you tum on the computer and, if you enter the 
correct code number in the proper sequence, go through a procedure 
that is similar to filling out a time sheet. If the bills come in before 
the expense account check was received, you get nasty letters from 
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the charge card people saying that you are irresponsible and lazy 
and are building a poor credit record. In order to avoid some of 
these problems, people turn in partial expense accounts to cover 
things like airplane tickets. Maybe the paper system wasn't so bad. 

Most of the time, specifying and buying instruments was rela
tively easy. If you had some questions, you called up an instrument 
sales person who brought you specification sheets, prices, and deliv
ery information. Most of them even knew something about what 
they were selling. There were even occasions when they took ver
bal orders and/or a hand-written specifications and sent the instru
ments or valves to the plant in a cab or delivery truck. Along came 
Mr./Ms Computer. 

Now, instead of getting a blank specification form from a fIling 
cabinet, you turn on your trusty computer terminal. Again, check 
for viruses, get a menu, enter the LAN system, get another menu, 
enter codes to get into the specifying and purchasing system, and 
then hope that someone else isn't in the same project area modifying 
some existing work. On and on and on . 

Has anyone ever tried writing some basic information on the back 
of a management memo, giving it to a vendor, and letting them gen
erate all the paper that is required to specify, purchase, build, ship, 
install, and maintain the equipment? Or if you really like comput
ers, you could put some basic information in a word processing pro
gram, give the vendor a disc, a completed disc would be returned, 
and the equipment delivered. 

IN THE GOOD OLD DAYS, engineers would sit at their desks 
with a pencil, drawing pictures and fIlling out forms. Once in a 
while, they would take a walk over to the drafting department to see 
what was going on. Now the obvious difference between an engi
neer and a drafts-person is the size of their CRT and keyboard (engi
neers get smaller tubes). Now, everyone gets a computer. Everyone 
sits at their desk staring at the colored lights, or they go to meetings 
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to discuss better ways to stare at the colored lights. There was a 
time in the 1960s and 70s when people who stared at colored lights 
were suspected of being on drugs; however, we know that's not the 
case today. Everyone knows that engineers don't take illicit drugs, 
and, besides that, they are periodically tested to find out that they 
don't take drugs. Some companies continue to spend millions of 
dollars looking for "engineering drug addicts" even though they 
have never found one. When middle-level management is asked 
about the drug testing program, they respond that it is a goal of up
per management to have a "drug-free engineering department." 
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Topics from Dr. West
 
Stanley Weiner 

(1) The Helpee-Selfee O1.apter for Ph.D.s. and Other Flakes 

Let me start out by saying that I would very much like to have a 
Ph.D. Fortunately or unfortunately, however you want to look at it, 
at 23 years of age, I got tired of being poor and decided six years in 
college was enough. So, I went to work where I had contacts, in dif
ferent capacities, with a variety of people with Ph.D.s. I can't really 
recall that these contacts an<Vor relationships were anything that 
concerned me or caused me to think much about them. 

About the age of 40, something strange happened. Someone 
whom I had known as a child on the East Coast moved to the Mid
west to begin doing medical research at a large university. He had a 
Ph.D. and had done post-Docs in the United States and Europe. We 
spent hours discussing economics, politics, science, music, motorcy
cles, why the rich people don't want to give money to the poor, and 
other related topics. These discussions led to an association with a 
college professor who introduced me to oriental philosophy, medita
tion, and art. Next I became friends with a "mental health profes
sional" who had a Ph.D. in psychology. We spent a great deal of 
time talking about scientific theories, the meaning of life, why trees 
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know so much, communication, how people get themselves screwed 
up, and other related topics. The stories go on and on. Currently my 
significant other, best friend, old friends, daughter, son-in-law, and 
many of their friends have Ph.D.s. This means that many of the so
cial events I attend have a very large percentage of Ph.D.s. Try hav
ing lunch with three Ph.D.s. They are trying to decide if all 
engineers are crazy, strange, stupid, or together they are just trying 
to make them look crazy, strange, or stupid. 

Anyway, out of all this comes the following Helpee-Selfee Rules: 

•	 If you want to be a real Ph.D., be prepared to spend many 
years. 

•	 You must believe that almost all the answers are in some 
book or technical journal. 

•	 If the whole answer is not in a book or technical journal, 
someone started to think about it but didn't fInish because 
they either ran out of time and/or money. 

•	 If someone started to think about it and ran out of time and/or 
money, they at least wrote some of it down in some book or 
technical journal. 

•	 Don't ever start to think about something until you check 
with a good library that has books and technical journals. 

•	 Book stores are wonderful places to spend your time-bUY 
books and magazines. 

•	 Fleamarkets, used book sales, and garage sales a:e wonderful 
places to buy books. 

•	 There is no relationship between the number of books that 
you buy and whether you read them or not. Just having them 
is the important thing. 

•	 It's OK to ask questions provided you check out the answer 
in some book. 

•	 Engineers with Ph.D.s are not real engineers. 
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•	 Don't believe what engineers tell you-they make up stuff 
that can't be found in any book. 

•	 You must have a Ph.D. to be a real scientist. People with un
dergraduate degrees in chemistry, physics, biology, mathe
matics, etc., are lab teclmicians. 

•	 You must have a Ph.D. or M.D. to help people with mental 
problems. If you have a master's degree, you are a "social 
worker." 

•	 Ph.D.s. from business schools really don't think much of 
M.B.A.s. 

•	 M.D.s. don't like Ph.D.s. doing medical research. 

•	 There was a Ph.D. who had 13 VCRs in his house-12 were 
stereo and one was mono for his wife to record soap operas. 

•	 Ph.D.s. like hobbies-too numerous to list. However, if the 
hobby becomes something that needs to be done regularly, 
they ignore it until they forget that it has to be done. 

•	 Ph.D.s. are very opinionated. They don't like most things. 

•	 Ph.D.s. do things that they like to do first. They don't priori
tize things like engineers do. 

•	 Ph.D.s. like to use words and phrases that other people don't 
understand. Sometimes they say things that even other Ph.D.s 
don't understand. Ph.D.s. have a problem with a nonunder
standing person, including other Ph.D.s. 

•	 Completely explaining something to a Ph.D., explaining how 
important it is, and requesting that they do it means nothing. 

•	 Ph.D.s. do not work regular hours-like 8 AM to 4:30 PM. 

•	 Time is a variable that is variable depending on the circum
stances. "I am leaving in 5 minutes" does not mean that in 5 
minutes, a Ph.D. will put on his/her coat and move towards 
the door. 
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minutes, a Ph.D. will put on his/her coat and move towards 
the door. 

The following is a true Ph.D. story that illustrates some of the 
Helpee-Selfee Rules. 

After the "really big war" was over, a Ph.D. physicist was made 
the director of a research and applications laboratory for a large 
company. The lab had a large, diversified staff and many functions. 
They had an electronics development group that worked on comput
ers and data acquisition systems. There was an analyzer develop
ment group. However, the major effort was devoted to instrument 
development, testing commercially available hardware, and solving 
problems that the plant engineers did not understand. 

For simplicity, let's call the lab head "Big Ed." 

Big Ed liked to drink coffee. The first problem was to fmd his 
cup. Since the lab was large and in sections, Big Ed would wonder 
around, talking to the scientists and engineers about their projects; 
however, he would get so wrapped up in the discussions, he would 
walk away without his cup. When he realized that he needed some 
coffee, the cup was difficult to locate. After about 6 months of lis
tening to his ranting and raving about his lost cup, a group of us rec
ommended that he put 12 empty, clean cups in his office. Initially, 
when he wanted a cup of coffee, he could take a new, clean one 
from his office, go to the coffee pot, fill it up and start his rounds. 
Later in the day when he needed another cup, he could get another 
clean cup from his office. After a few days, there would be cups 
spread all over the lab and he wouldn't have to walk back to his of
fice. After listening to our idea, Ed went to the library to fmd out if 
this had ever been tried before. He spoke to Ph.D.s. in other disci
plines, such as chemistry, and decided that it was at least worth a 
trial period. 

The only really disgusting part of this idea (which we didn't ex
plain) was the fact that Big Ed never washed out a cup. He just con
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tinually added fresh coffee to the cold stuff that was in the cup. It 
was obvious that he had not looked in any biology books or he 
would have discovered that things grow in wann organic liquids. 

At the beginning of the experiment, things went reasonably well; 
however, unanticipated problems began to occur. Even with multi
ple cups, there were times when none could be found. When one 
with green stuff growing in it was left on someone' s desk, we sus
pect that it was thrown in the trash. 

And then a really serious problem began. Ed started to come to 
work close to the nonnal starting time. He would walk around curs
ing until he found a cup. Then he would go to the 4O-cup coffee pot 
and stan to fill the cup. When it was full, he would look at the con
tents and say something like, "Coffee looks kind of weak this morn
ing." Someone standing by the pot would say, "The coffee isn't 
ready yet-you can tell because the little red light hasn't come on." 
This would thoroughly confuse Big Ed. We tried getting electronics 
expens, instrument engineers, technicians, and the secretary to ex
plain that the red light on the side of the pot means that the coffee 
brewing process is complete and you could fill your cup. Unfortu
nately, none of us had the communication skills to get the message 
across. 

In desperation, we designed a timer system to fill the pot with 
water and stan the brewing process an hour before the nonnal stan
ing time. The coffee was ready when Ed arrived, but he still 
couldn't fmd his cup. To make things worse, he started bringing ap
ples from home, taking a bite from one and leaving it around the lab. 
Two or three hours later, be began to look for his partially eaten, rot
ting apple. He was convinced that a deranged instrument engineer 
was out to get him. 

I eventually transferred out of research into the engineering de
panment, where I would like to say that I lived happily ever after. 
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(2)	 When Was the Last Tune You Tried Changing the TRANS
MISSION RETRY VALUE IN THE PRINTER'S CON
NECT DIALOG BOX? 

IN THE OLD DAYS, before the revolution, we bought comput
ers for about $450,000 each. They had 48K of RAM and some kind 
of (you should excuse the expression) mass memory system that 
was slow and/or forgot what it was supposed to remember. We also 
had "computer experts" who talked to these beasts in something 
called "machine or assembly language." One good part of this story 
was that normal engineers had nothing to do with the machines and 
paid very little attention to how they did their "thing." Another bad 
thing was that you needed a room 20 feet by 20 feet to hold all the 
equipment and the manuals for the programmers. The heating and 
ventilating (HVAC) engineers sized the air conditioners by calling 
IBM or GE and asking them, "How much heat do the machines gen
erate?" They usually got a number that sounded something like 
30,000 Btu/hour. They figured that the outside temperature would 
be 105 degrees, there would be five programmers and/or observers 
in the room, one manager, a coffee pot, one observer, no insulation 
in the walls or ceiling, and miscellaneous heat-producing equip
ment. The total heat generated came to 7.1 tons. To be on the safe 
side, they purchased a ten-ton unit. 

They installed computer floors, which allowed them to put the 
cold air in the floor and have it blow up into the cabinets. Vents 
were also installed under each desk. This allowed the 52 degree air 
to blow up between the legs of the programmers, many of whom 
were females who wore skirts. In order to prevent frost bite, they 
stored the computer manuals on the vents. 

On one project that was going into a Florida location, the pro
grammers convinced three engineering directors that 10 tons of air
conditioning was slightly excessive and that a window unit from 
Sears would be more appropriate. The HVAC people compromised 
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with a 7.5-ton unit. One day when the outside temperature was 96 
degrees and the room had its full complement of people, we de
cided to test the compressor capacity by setting the thermostat as 
low as possible. When the temperature dropped to 57 degrees, the 
head of operations grabbed me by the neck and offered to put me 
out of my misery. I tried to explain to him that we had proven the 
air-conditioning people dido't know how to size the units. The next 
project that we put in MaSsachusetts had a 10-ton unit. 

Back to the main subject -I now have this cute little six-
pound box that has 20 meg of RAM and a hard disc in excess of 200 
meg. How Wonderful!!!! !! It has little colored pictures of file fold
ers, scissors, clip boards, envelopes, printers, etc., etc., It has 
menus with more menus. At least once a day a little box with a blue 
border pops up on the screen and says something like, lRANSMIS
SION RETRY VALUE IN PRINTERS CONNECf DIALOO 
BOX 0r. OPTIONS-NETWORK SETIINGS-PRINT NET 
JOB DIRECT-OK? When you first encounter this kind of stuff, 
you look in the instruction books for some kind of guidance. 
NOTHING! The next step might be to call the vendor's 800 num
ber. But which vendor? Some choices include: 

•	 Microsoft. Hey, they did DOS, WINDOWS, WORD, or 
maybe 

•	 Semantic. Hey, they did THE NORTON DESKTOP or 
maybe 

•	 Hewlett Packard. They sent me the discs with all the fonts for 
the Laser printer. 

Fortunately, my son lives in Mountain View, California-the 
heart of the computer world. Not only does he live in Mountain 
View, but he is an electrical engineer. Not only is he an electrical 
engineer, but he lives with two computer science people who work. 
for big software companies near Mountain View, California. Not 
only do his two computer science roommates work for big software 
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companies in Mountain View, California, but their girl friends work 
for other computer software companies. So, whenever one of these 
cryptic messages pops up on my screen, I call Mountain View and 
say, "what do I do?" And what do all these experts say? 

•	 Don't look in the instruction book. You won't understand it. 

•	 Don't call the software company. They keep you waiting on 
the phone. 

• Shut off the computer. Maybe the problem will go away.
 

(2a) Why Doesn't the Desk top Manager Manage?
 

(3) How to Become Intelligent by Asking Stupid Questions. 

Now that I am retired, companies hire me to teach their young, 
inexperienced engineers all the stuff that I learned before they paid 
me to leave. I start off my classes by suggesting that the students 
ask as many questions as possible. They are reminded that I will not 
be available after I get into the 39.6% tax bracket. They are also 
told that there are many really stupid industrial installations that 
don't work very well. If they don't understand why they were built 
the way they were, the young engineers will continue the practices 
and maybe cause some serious problems. 

My favorite story is about my first boss. About 1960, most com
panies did not have full-time, experienced instrument engineers, so 
they used whoever was available. My boss was a mechanical engi
neer who knew what an instrument was. I was a chemical engineer 
who designed heating and air conditioning control systems during 
my freshman year, six-month co-op job. Together we shared an of
fice and knew slightly more than nothing about instruments and 
controls. I read catalogs. He asked questions. He called up anyone 
who would talk to him and asked and asked and asked. He invited 
manufacturers, vendors, manufacturer's representatives, sales
people, technical advisors-anyone who said they knew anything 
about instruments--to visit him and explain what they were and 
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what they did. The more questions he asked, the more embarrassed 
I became. 

After about six months, a pattern evolved. He kept asking the 
same questions to the same people and also to different people. 
was convinced that he was either stupid or just liked to ask ques
tions. But, when you listened to the answers, you realized that some 
didn't make any sense an.d others were contradictory. He remem
bered all the questions, who answered them, and what they said 
every time. We both learned who knew what they were talking 
about and who was making up stories. Eventually we learned the 
instrument business, and I learned to keep asking questions until I 
found someone who knew what they were talking about and was 
willing to share the information. 

MORAL: ASK A LOT OF STUPID QUESTIONS-OVER 
AND OVER AGAIN 

(4)	 If a Computer Calls You During Dinner, Should You Be 
Rude? 

(5)	 Why Won't the United States Government Let Me Use 
Their Telephones? 

After working for many years for conventional (?) companies, I 
had the opportunity to become a "consultant." There is a very nice 
feeling about the concept of being asked for your opinion and get
ting paid for it - more later. However, consultants are treated in 
strange ways. 

Story 1.39: I was asked to do some work for a small organization 
by the name of "THE UNITED STATES GOVERNMENT." You 
may have heard of them. The first meeting was held in one of those 
buildings that is used only to have meetings and classes. Thirty-five 
people walked into the room, found seats that were related to their 
expected participation, and waited for the facilitator to make an
nouncements. The very first directive was that there were no 
phones available for general use. A long involved story tried to ex
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plain why phones were not available. Fortunately for me, the deli 
next door had a pay phone that was available during lunch time 
when they were open for business. 

The following week some of us returned for another meeting in a 
different building that was owned and operated by another part of 
the United States Government. The first announcement was that 
there were no phones available for general use because they were all 
dedicated to computers, FAXs, or important people. Since I wasn't 
a computer, a FAX, or an important person and there was no deli 
nearby, I made my calls from the hotel at lunch time. Someone 
raised the possibility of moving the meeting to a building that had 
phones and more comfortable chairs. After about four hours of in
vestigation, it turned out that the only other available building re
quired that everyone have security clearance in order to leave the 
conference room. That meant that some of us couldn't use the 
phones, get a drink, or go to the restroom without a having a 
"trained and licensed" security person watching us. 

We tried to figure out why there were no extra phones. Possible 
choices include the following: 

•	 The US Government and Ma Bell don't like each other. 

•	 The US Government is cheap. 

•	 Ma Bell is cheap. 

•	 The cellular phone companies have a deal going with the US 
Government to force people to carry portable phones. 

•	 Phones are used to sneak information in and out of important 
meetings, so their use is discouraged. 

•	 It's too complicated for any non-government engineer to un
derstand. 

(6)	 Why It's Better Not to Work and Make More Money. 

(7)	 Going Back to School Is More Fun If You Are Smarter than 
the Professor. 
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(8) How To Be Productive Without Having Anything to Do. 

(9) If You Give Them Money, They Will Ask for More. 

(10) Are Smart Instruments Smarter than Engineers or Manag
ers? 

(11) If I'm Right, Are You Wrong? (or) Why Don't You Listen 
to Me, DUMMY? 
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