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M&C technology history

By Jim Strothman
Senior Editor

Measurement and control:_
A journey through time
tirca 1750

Many instrumentation
ploneers and leaders
have hailed from the
PhiladeiphiaDelaware
Valley area. Among the
first was Benjamin
Franiin {170650),
vhose inventions
included an instrument to show circu
lation of the blood. Franklin afso
showed an interest In devising a
hygrometer, an electrostatic machine,
and various electrical instruments.

preL]

Many believe the first significant
“conrol” invention oceurred during
the Industrial Revolution when
Scottish engineer James Watt
devised the “fiyball” governor for
steam engine applications in 1774,
It can be seen in this 1789 Watt
steam engine design positioned just
above the lefthand side of the
circular wheel, improved versions of
the mechanical device are still in use
today,

From pre-1800 mechanical instruments

to todays desktop digital tools, civilization
has depended on measurement and control
practitioners and suppliers to help industries
prodiice a steady stream of new and better
products — pharmacenticals, chemicals,
Joods, fuels, and many more. Along the way,
these professionals and technicians helped win
wars and grow economies. Heres a snapshot
look at some significant MeSC highlights

and milestones,

A look back at the growth of measurement
and control during the past century shows the
field moving from a relarively imprecise art to a
precise science. Weve witnessed the transition
from manual and mechanical to
pneumatic, to electromechani-
cal, 1o electronic, to today’s
digital and information-based
world.

No one knows exactly when
instruments first began to be
used to control processes. They
were surely used by the Egyptian
engineers who built the Great
Pyramids about 2700 B.C.
Engineers who buile the ague-
ducts during the Roman Empire
used rudimentary flowmeters.

What was the first “true”

Tames Watt

controf device? A reasonable case can be made
for the float valve on a water clock in the third
century B.C. Early measuring devices included
the pitot tube of the 1600s, and instruments
devised by Benjamin Franklin thar showed
blood circulation and measured moisture.
However, many believe the first significant “con-
tol” invention occurred during the Industrial
Revolution when Scottish engineer James Watt
devised the “flyball” governor for steam engine
applications in 1774. That mechanical device,
improved versions of which are still in use today,
automatically controls the speed of a steam
engine.

Until the 19205, the primary focus in control
innovation was on manual and mechanicaf
devices to help control both process and discrete
applications.

Mid-1800s:
Pioneers plant seeds

German inventor C. William Siemens, who
with his brother E. Werner Siemens had invent-
ed a chronometric governor they thoughe
improved on Watt's and others, set up shop in
London in 1844 to sell the device. However,
according to S. Bennetts A
History of Control Engineering,
1800-1930  (Institution  of
Electrical Engineers, London,
1979}, the chronometric device
was 2 failure, and a new device
was designed based on a
hydraulic  brake. In 1866,
Werner Siemens invented the
first dynamo,

Founded in the mid-1800s
just before the Civil War, Brown
tnstrument Co. was considered
by many to be the first known
U.S. maker of process instru-
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ments. Founder Edward Brown invented and
produced the first pyrometer to measure temper-
ature, That invention was the first commercial
industrial instrument. (Brown was acquired by
Honeywell in 1934.)

In 1851, George Taylor, at the young age of
19, and David Kendall pooted their resources to
form what eventually became Taylor Instrument
Co. Their first products were a few tin-case and
wood-case thermometers and mercury barome-
ters. In 1866, George's brother Frank joined the
business, and, by 1870, they expanded the line to
include fever, brewery, and dairy thermometers.

The Taylor brothers soon recognized the need
for thermometers for industrial processes, and
began research and development around 1887.
In 1908, Taylor Instruments made a significant
contribution to the control industry by installing
two expetimental tube system type temperature
recorders in a Chicago dairy.

Later 1800s:
Fisher, Foxhoro, Honeywell

Honeywell traces its roots to 1885, when
Albert M. Buez filed for his first temperature con-
wrol patent. He formed the Butz Thermo-Electric
Regulator Co., which was reorganized around
entreprencur William R, Sweatt in 1893, In
1906, Mark C. Honeywell founded Honeywell
Heating Specialty Co., which built 2 hot-water
system for homes. That company merged with
Sweatts Minneapolis Heat Regulator Co. in
1913,

Today’s Fisher-Rosemounc Systems got its
start in 1880, when William Fisher invented the
Type 1 constant pressure pump governor,
designed to maintain pressure in Marshalltown,
IA’s water mains when fighting fires. Fisher later
founded and incorporated the Fisher Governor
Company in 1888 in that lowa town.

The Bristol Co., forerunner of Foxboro, was

incorporated in 1894 after moderate success with
two patents, one for an improved pressure indi-
cator or recorder design. Bristol family members
were among the early directors of Industrial
Instrument Co., founded in 1908 in Foxboro,
MA. Its name was changed to The Foxboro
Company in 1914, primarily to make it easy for
customers. Foxboro claimed the first multiple
pen recorder in 1910, the first accurare control
instruments with calibrated setting dial in 1913;
the first flapper nozzle on a pneumatic controller
in 1914; and the first single-case industrial
recorder-controller in 1915.

Meanwhile, the first course in chemical engj-
neering was offered in 1885 by Henry Edward
Armstrong at Cenual College (later Imperial
College), London. The Massachusetts Insticute
of Technology (MIT} in 1891 awarded a BS in
chemical engineering to seven individuals. A year
later, 4 bachelor’s program was established at the
University of Pennsylvania,

Other instruments in the late 19th century,
according to Efju Matsumoto, curator, Yokogawa
Technology Museum, Tokyo, included the 10A
switchboard ammeter manufactured by Weston;
an elecrromagnetic oscillograph to observe and
record waveforms; and Cambridge Scientific
Instruments’ Calendar Recorder, the first self-
balancing recorder. Instruments submitted for
scientific commitee approval during the 19th
century included the cephalometer and inertial
indicator,

Early 1900s:
Allen helps Bradley

Barly temperature controllers existed about
1900. Tagliabue Co. introduced an air-operated
temperature controlier in 1902, followed by
Bristol in 1903, Tavlor Instcruments’ first con-
troller was made in 1905.

In 1903, Lynde Bradley, aided by a $1,000

184

German inventor C. William Siemens,
who along with brother E. Wemer
Siemens had invented a chronometric
govemnor, sets up shop in Loadon in
1844 10 selt the device.

1851
George Taylor, below [eft, age 19, and
David Kendall pool resources in 1851
10 form what eventually becomes
Taylor Instrument Co. Their first
product offerings are a few tincase
and wood<ase thermometers, and
mercury barometers. n 1866,
George's brother Frank, below right,
joins the business.

1853

James W. Queen, below, establishes
Queen & Co. in 1853, selling scientific
jinstruments and apparatus well into
the 1900s. Its forerunner was
McAllister & Co., established in 1783
by a neighbor of Ben Franklin,
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circa 1855

Brown Instrument Co. is considered
to be the first kncwn U.S. process
iinstrument maker. Founded by
Edward Brown just before the Chil
War, it produces the first pyrometer
to meastre temperatura, Some
consider this invention to be the first
.commercialized industrial instrument.

1866

The dynamo machine is invented in
1866 by a German, E, Wemner
Siemens. He and his brother,

€. Witliam Sierens, in the 1840s
trad.Invented a chrenometric governor
they thought improved on Watt's and
others, and Willam Siemens sets up
shop in Lendon to selt it )

1885

Honeywell traces its roots 1o 1885,
when Albert M. Butz, below right, files
for s first temperature control patent.
He forms the Butz Therme-Electric
Regutator Co., which is reorganized
around entreprenevr William R.
Sweatt, below left, in 1893,
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1888

William: Fisher in 1888 founds the
Fisher Governor Company in
Marshalltewn, 14, shown Below in an
1897 photo. Its first product, the Type
1 constant pressure pump governor, is
designed to maintain pressure in the
city's water mains,
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loan from Dr. Stanton Allen, one of Milwaukec's
leading orthopedic surgeons, founded Com-
pression Rheostat Co., forerunner of Allen-
Bradley Co.

Leeds & Northrup, founded in 1899 by
Morris E. Leeds, originally manufactured preci-
sion instruments for laboratory applications,
such as galvanometers and resistance boxes, and
expanded in the 1920s to include industrial
instrumentation. In 1911, the company devel-
oped a mechanically sensing potentiometric
recorder.

The Bailey Boiler Meter was invented in
1915 by Ervin G. Bailey, who, in 1916, founded
Bailey Meter Co., forerunner of Bailey Controls.
A breakthrough, the meter heélped boiler opera-
tors achieve and maintain maximum process effi-
ciency. The device combined both air flow and
stearnn flow measurements on the same chart to
let operators know how much steam the boiler
was emitting, how much air was being used, and
the condition of the fuel bed.

In 1921, Bailey introduced a multi-pointer
gauge, the first instrument to indicate more than
three related drafts and pressures on adjoining
scales for easy comparison. A year later, the com-
pany installed the first recording instrumenc on a
marine boiler aboard the S.S. President Harding,

Hagan Controls was founded in 1916 by
John M. Hopwood and Thomas Peebles as a
supplier of boiler and combustion controls.
Hagan was the forerunner to the Westinghouse
Combustion Control Division which, in 1990,
became the Orrville, OH division of Rosemount
Analytical. Hagan acquired the first patents cov-
ering the control of forced draft from furnace
pressure and also is credited as che first U.S. com-
pany to make possible the efficient use of blast
furnace gas.

1915 - mid-20s:
Petrochemicals & WWI

World War T (1914-18) helped focus
America’s attention on conserving fuel and using
energy efficiently. Demand for Bailey meters and
other efficiency instruments increased. The
instruments were installed or mounted directly at
the process area, and relied on mechanical tech-
nology. To change the parameters of the device,
a human operator was needed.

In 1919, Standard Oil of New Jersey estab-
lished a research and development department to
apply chemical engineering to the oil industry. In
what is credited as being the birth of the petro-
chemical industry, Union Carbide in 1921
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How Lindbergh Got Across

Bradley Jones, Dayton, Qhlp*

INDBERGH'S "We™ has become famous. Tke phural pronsun

lexpt into prominence coincident with fts user, When gquzstioned
Bf reporters “Lindy™ explained that the “We™ indluded the “Spirit of
Saiat Louis™ with himelf. Undoubtedly if he had been presed for de-
wily, be woeld readily have agreed that “We" were really four, the afr-
plase, the enging, the instruments and the pifot,

The sturdy Ryan monoplane, the reliable Wright enging, the various
aavigational and engine instraments and hime!f were all essental to the
success of the epoch making Bights The airplace might have bowne the
Ioad, the enginz might have never missed, the pilet might have performed
his functions correctly but if the instruments had failed or read wrongly,

Fig. 1—Diagram of Lindbergh's Instrument Board.

Rrticle from May 1928 fostruments magazine

began commercial cracking of natural gas at
Clendenin, WYV, producing ethylene as a raw
material. In the 19205, instrument companies
expanded their product range from recorders and
indicators to electrically and pneumarically oper-
ared feedback controllers. On-off controllers
were widely used in the process industry by the
mid-1920s.

In 1927, Tagliabue advertising manager
Manoel ]. Behar, of New York, organized an
informal committee among instrument suppliers
to cooperate on education programs. In January
1928, Richard Rimbach, from Pittsburgh, pub-
lished the first issue of Justrumients magazine.
Later that year, a close relationship began
between Behar and Rimbach after Behar wrote a
complimentary letter to the editor. Behar began
wiiting and editing the magazine, and he and
Rimbach jointly began promoting the idea of
forming a national society for instrumentation.

The May 1928 issue of Instruments carried an
article on *How Lindbergh Got Across,” describ-
ing instruments aboard thar historic first trans-
Adantic flight.

Late 1920s:
‘Instrumentation’ means M&C

In 1927, Vannevar Bush and his colleagues at
MIT launched a program to build a general-
purpose mechanical analog computer, Leeds &
Northrup that year introduced the first condue-
tivity recorder.
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Although the idea of proportional control was
known as far back as the late 18th century in
connection with windmills and steam engines, it
was not until the end of the 1920s thar it was
used in the process industries.

During the mid to late 1920s, the term
“insteumentation” began to be used to refer to
devices specifically used to control and measure
process variables. Pneumatic controllers were
prevalent, using compressed air as the basis of
their technology. Unlike mechanical devices,
pneumatic controllers could reside in panels
located close to the process rather than directly at
the process. The instrument signal was transmit-
ted to another, distant focation in which the con-
troller was located. The controller in turn trans-
mitted the appropriate response signal to the
actuator, which in rurn would respond, explained
Peter Martin in his book, Dynamic Performance
Meanagement (Von Nostrand Reinhold, 1993).

These developments were significant because
they enabled control operations to move away
from the process itself. From this development
came the first “control rooms” and the first use of
“reset” or integral control, which lessened the
need to control the devices manually. “Rate” or
derivative control was also developed, resulting in
the firse PID (proportional, integral, derivative)
controllers, notes John Bernard in his book, CIM
in the Process Industries (ISA, 1989).

Fisher Governor Co. in 1928 built its first test
laboratory and developed the first authoricative
capacity and sizing daca charrs, launching a rep-
utation for having complete and accurate specifi-
cation charts.

1930s:
Early PiD

Since the 1920s, an amazing number of
control techniques have developed, closely
connected to social and technological events
of the time. With the benefits of hindsight,
we can observe distinct characteristics of
cach decade and witness the incremental
improvement upon previous inventions as
devices evolved from manual to pneumatic,
electronic, and finally digital control.

By 1930, process control became the sub-
ject of scientific papers, including articles
that dealt with difficult pH contrel prob-
lems and the application of controllers; the
use of potential deviation and correction as
an ingredient in the quantitative evaluation
of control systems; and the effect of time
delay on the stability and processing time of

contral systems, reports Peter Harriott in his
book, Process Control (McGraw Hill, 1982).

The instrumentation industry grew
rapidly during this period, with maore than
600 companies selling industrial instru-
ments by the mid-1930s. However, seven
companies controlled 65% of all sales, with
Foxboro, Brown, and Taylor among the
biggest. Taylor in 1933 began marketing its
Model 56R, the first truly adjustable pro-
portional controller.

The first “servomechanisms” appeared
during the carly 1930s. These devices con-
sisted of automatic systems that compared
the output with the input through feedback,
enabling the difference between the two
quantities to be used to bring about the
desired amount of control. Leeds &
Northrup, during the same period, pio-
neered development of glass pH electrodes.

Foxboro began marketing its Model 40 in
the early 1930s, the first proportional plus
reset recorder/controller. It was primarily
applied on flow control in the petroleum
industry, where Foxboro had a strong pres-
ence. A year later, Foxboro came our with
the first equal percentage valve. In 1937,
Leeds & Northrup introduced the first ther-
mal conductivity gas analyzers for recording
such measurements as Hpy, O3, 8§03, and
CO5. That same year, Foxboro introduced
the Cyclelog, the first programmable con-
troller for discontinuous applications.

In March of 1937, a sign reading “Fischer
& Porter Co.” went up for the first time, in
Philadelphia’s old Germantown section.
Founded by Kermic Fischer and his only
employee, George Porter, its initial products
were “rotameters,” or variable-area flow rate
meters. By 1940, a total of five houses and
backyard shops around the neighborhood
bore Fischer & Porter signs.

Honeywell in 1938 introduced the first
elecironic potentiometer, Class 15, which
implemented servo drive indicators and
recording pens. The next year, Honeywell
announced the first remote optical tempera-
ture sensor, the Radiamatic, which used a
thermo-pile sensor with selectable lenses.

At the very end of the decade, in 1939,
the first digital computer, “Mark L” was
developed by H.H. Alken of Harvard
University and IBM. The computer per-
formed basic math functions and used
punched math cards as inputs. Considered
to be the world’s first large-scale digital com-
puter, it was officially dedicated in 1944.

1903

Lynde Bradley, below left, with help from
a $1,000 foan from Dr. Stanton Allen, in
1903 founds Compression Rheostat
Co., forerunner of AllenBradley Co.
Younger ivother Harry Bradley, below

iight, joins the fiem & year lter,

1906

Mark C. Honeywell founds Honeywell
Hesting Specialty Ca. in 1808, which
builds hotwater systems for homes.

That company
merges with
Sweall's
Minneapolis
Heat Regulator
Co. in 1913,

1907

Small crang controller, manufactured in
1907 at Aller-Bradley's Muskegon, W1

plant. Invented by Lynde Bradley, the -
device is essentially a stack of carbon

disks that provide
graded control of
electrical current
when cont-
pressed.

circa 1913
Foxboro triple Bourden Tube pressure
indicator mechanism.

circa 1915

Foxboro dual (both knots and miles per
hour) air speed indicator, manufactured
about
1515,

4 fealures a
Pitct ube
element.
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1915
Ervin G. Bailey In 1915 invents the
Bailey Boiler Meter, a breakliough
device that shows and records
continuously how much steam a
boiler makes, rate of air flow through
the furnace
and thickness
or conditions
of the fuel bed.
The next year,
the Bailey |
Meter Co. offi-
cially opens for
business.

1926
Foxboro Temperature Controller, manu-
factured about 1928.

1928
Foxbore Duplex Recorder Confroller

&
1930
Foxboro Wide Damping Range
Controlier, from about 1930, features
automatic reset.

1931
Bailey Meters calendar card

Early 1940s:
First PID controller

No summary of measurement and controf
history would be complete without mentioning
the Taylor Fulscope controller, which integrated
previously separate PID functions for the first
time. The Taylor Model 100 Fulscope was
redesigned in the late 19305 as the result of
efforts to improve operations in the viscose rayon
industry.  In a 1990 interview with Control
Engineering magazine, Taylor engineer John
Ziegler recalled the development:

“Someone in the research: deparement (at
Taylor) was tinkering with Fulscopes and some-
how had got a restriction in the feedback fine to
the capsule that made the follow-up in the bel-
lows. He noted that this gave a strange *kicking’
action to the output, They tried this on the rayon
shredders and it gave perfect control on the tem-
perature. The action was dubbed ‘Pre-Act’ and
was found to help the control in other difficult
applications, like refinery cube stills. The Pre-Acc
was the first derivative control and was incorpo-
rated into the Model 56R.”

However, the new controller had one prob-
lem: tuning. Ziegler and another Taylor engineer,
Nathaniel Nichols, set our to solve the problem,
and the result of their effores is the well-known
“Ziegler-Nichols” method of tuning, still in use
today (see their original paper on the subjec,
p.94 of this issue). The procedure involves
increasing the proportional response until a sus-
rained oscillation s obtained (also referred to as
“ultimate sensitivity”), setting the proportional
adjustment to half the value that caused the ulti-
mate sensitivity, setting the integral rate equal to
the ultimate frequency, and setting che derivative
or Pre-Act to one-eighth of this frequency.

1940-1945:
Wi

The U.S. process industries, particularly the
chemical industry, played a major role in winning
World Wear II. Temporarily halting most con-
sumer-oriented chemical development, compet-
ing chemical and equipment suppliers joined
forces and rallied in response to the national
emergency. They designed, constructed and oper-
ated chemical plants crucial to the war effort.

Four projects, in pacticular, were of unprece-
dented scope: The Manhattan Project (1942),
which produced the atomic bomb, and develop-

i nd rviated
mir Vv b 2prs

New Watchwinding
Methed Produces Big
Bavings
FEUETTUE K. J o sipe of
tck. i gt

Tropiclization of
Instranents Added by
Invisble Dye

“Instruments in the War Effort” was a regular column i
Instruments magazine during WW,

ment of high-octane aviation gasoline, synthetic
rubber, and penicillin.

Brown Instruments in 1941 introduced the
popular Model 15 chart recorder. The instru-
ments were heavily used during WWII in the
Manhattan Project, as flight test recorders and,
after the war, by the chemical, petroleum,
nuclear reactor, and power industries. In 199}
the Model 15 charr recorder was honored with a
50th anniversary celebration by Honeywell,
which had acquired Brown in 1934.

WWI had a dramaric impact on the pace of
technological developmenr in the U.S., includ-
ing procedures and instruments used in the con-
trol industries. As a result of increased demand
for aviation fuel, for example, refineries had to be
redesigned and expanded to boost productivity.
In 1940 the average production was 30,000 bar-
rels per day; by the end of the war, in 1945, that
figure had risen to 580,000 barrels per day.

The synthetic rubber industry also profited
from the new demand for rubber products, using
instrumenceation technology as its core. Lead sul-
fide infrared detectors were developed by
Gudden in Germany and Cashman in the U.S,,
enabling for the first time the development of
devices to detect passive radiation emitted by
military targets, such as aircraft,

Control technology not only helped aid
American efforts during the war, it also played a
significant role in ending the war. In 1943,
Taylor Instruments was approached by a group
of U.S. Army Corps Engineers working on the
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In19%, te_chrﬁcia’ﬁs didr_i_‘t ri_e_derstand PI

oller operated With a prooortronalon[y contralter, whenever the process variable
fom the target the operator chengeci the set pornt untjl it reached olose to the

When a controller of a new type "proportlona[ plus rntegral mode,” was mtroduced 10 thrs chemical
'p ant for the first; time, our technician used the same calibration methed as above, However no matter
how close he ad;usted the process input with the set point, the output kept drifting slowly At that time,
¥ happened to walk in the instrument maintenance room. The technician said to me, whrle shakmg his
head " en, how In the world coutd this new controfler work?"

] selcf that |, drd not know, so we consulted with everyone at the plant who knew someth ing about
rndusirra[ controllers The only thing that we coutd agree on was that this was a rather unstable device,
end we certarnly should pose the problem to the instrument supplier before attemptmg to install it. After
-mitzch careful explenat;on not all of us were totally convinced that this was a woﬁrab[e mstrument until
someone showed us how to handle it. i

Len anf th, now “retred, was former.'y manager of manufacturing technrcai service . for LCelanese
Chemrca.f Co. (now Hoechst Celanese Chemical Group), Corpus Christi, TX. ' :

Manhattan Project. As explained in a 1990
Control Engineering article (Michael Babb,
“Pneumatic Instruments Gave Birth to
Automatic Control,” Oct. 1990), project engi-
neers were looking for a new methed to control
the flow of a highly explosive gas called uranium
hexafluoride. The manufacturing site was to be
in Oak Ridge, TN, and would involve more than
200,000 inscruments. The demands of the pro- o LR BRI, s Pty oo 30
ject, which was known as K-25, helped spur || ., gy, .,“::::::Z N
“aylor's invention of the first pressure transmit- || FE5 b AAbn B iney
ters. K-25 contained several miles of instrument

panels and helped praduce U-235, which went
into the making of bombs.

Without a doubt, WWII was pivoral in
increasing the importance of instrument manu-
facturers to process and manufacturing indus-
tries. Writing his recollections of the era in “The
Instrument Makers 1945-1965" (IS4 Journal,
Sept. 1965), R.A. Bristol commented they were

Lo hﬂ.—-sg‘[ﬁmﬂu—r’r.&.\zfo;rx[-lﬂﬂmﬂ s deiinad o Dk pasion brow ApgadaSiaa lopisrt Mo et t
1 e rskts Ko, 2 K, Koberm, Malembeit,
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The Instrument Society of America
Becomes a Reality
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Inthe ealy 19305 Foxboro begms

- marketing its Model 40, the first

- proportional plus reset recorder/ .

- controlter. It is primasly applied on -

“flow control in the petroleum industry,

 where Foxboro has a strong presence.

“The photo below shows 2 Mode! 40
Control Panel i 1n an eaﬂy prooess piant.

- A page from an October 1935 National

" Geographic magazine article, covering

- Admiral Byrd's Antarctica expedition,
-shows a Foxboro chart recording

. temperature of 65 degrees below zero
- Fahrenheit at 12:30 om. on July 19;
“at 3:30 p.m. it “warms up” & degree,

- the article points out.

- 1637 .

" In March of 1937 a sign readmg

- “Fischer & Porter Co.” goes up for

“the first time, in Philadelphia's old

- Germantown section. Founded by
Kermit Fischer and his only employee,

" George Porter, its nitia! products are
“rotameters,” or variable-area flow
rate meters,

regarded as “the manufacturers of precision

equipment, rather than simply machine shop | ISA Ist officers, shown in 1945

operators.”

In June of 1944, Foxboro introduced the first
all-electronic instruments, the Dynalog line of
temperature and pH recorders and controllers.
Coleman B. Moore founded Moore Products in
1940. A year later, the company sold its first stan-
dard product, a valve positioner. In 1946, Moore

developed the Nullmatic “stack” controller, a
sophisticated force-balance instrumenr, Meas-
uring only five inches on a side, it eschewed the
circular pen-and-chart recorder and allowed con-
struction of dense control panels.

Computer technology also progressed. In
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es previously separate PID
or the first time. The Taylor
‘Fulscope, commercialized
is redesigned in the late
mprove operations in the

1 Industry, The Model 56R
0 incorporate derivative

olemé_r;_ B. Moore fourds Mocre
Products In 1940. Ayear tater, the
pduces its first standard

194
Brown Instruments in 1941 introcuces
the popular Mode! 15 chart recorder,
heavily used during WWEE in the
Marhattan Project as fiight test
recorders and, after the war, by the
chemical, petroleum, nuclear reactor,
and power industries. The longived

- Modet 15 In 1991 was “honored” with
a 50th anniver = .
sary celebration
by Horeywell,

 which had

acquired Brown |

addition to the Mark I, in 1946 the Moore
School of Electrical Engineering and the
University of Pennsylvania developed ENIAC
(Electronic Numerical Integrator and Auromatic
Calculator). Requiring several large rooms for its
wires and components, ENIAC was the first
computer capable of integrating a simple system
of ordinary differential equarions,

1945;
Birth of ISA

Both before and during the war years, several
groups had voiced a desite to form an interna-
tional society for instrument and control practi-
tioners. During the 1930s, there was enough
momentum in measurement and control for sev-
eral engineers to initate committees and org-
anizations specifically dedicated to the field. In
1936, for example, the Industzial Instruments
and Regulators Committee (IIRC) was estab-
lished to help promote the emerging techrology
for industdal processes, recalls PM. Lynch in
“Systems and Control Division,” Transactions of
the ASME (June 1993),

In August 1939, the American Society of
Instrument Engineers was founded in Pitts-
burgh, with 24 members under the leadership of
Frank McGough. The Chicago Society for
Measurement and Control was formed in 1940.
In 1942, the New York Society for Measurement
and Control was founded. That same year, 35
men met in Philadelphia to discuss the need for
a technical organization 1o serve the Philadelphia
area instrument engineers. From that group, the
Philadelphia Society for Instrumenration was
created. By early 1944, about 15 regional instru-
ment societies were active and communicating.

In other major cities and states across the ULS.
— Hartford, Cleveland, Charleston, St. Lous,
Baltimore, New Jersey, Tennessee, Northern
Indiana, and California — local groups were
also forming, It became clear that the time was
tipe for a national society.

Representatives from regional societies gath-
ered in New York on Dec. 2, 1944, At a second
meeting, on Feb, 17, 1945, in Chicago, they
adopted the name Instrument Sociery of
America. ISA was officially founded at the third
organization meeting on April 28, 1945, held in
Pittsburgh, with 15 local instrument societies
and about 1,000 members.

Albert E Sperry was the first president; Prof.
Karl Kayan of Columbia University, vice presi-
dent; Clark E. Fry of Westinghouse, treasurer;
and Richard Rimbach of Instruments Publishing

Co., secretary. Temporary headquarters were
established at Rimbach’s office in Pittsburgh. The
first ISA correspondence sent out over Al Sperry's
signature was a distribution of ISA Policy
Statements. The mailing was dated May 7, 1945
— the day Germany surrendered, ending WWII
in Europe.

By 1949, 1SAs membership had grown to
about 4,000, distributed among 50 sections.

Late 1940s:
Transistor & seeds of digital control

The device that changed everyones life in
industrialized sociery — including the process
control industry — was the transistor, invented
in 1947 by John Berdeen, Walter Briteain, and
William Schockley of Bell Laboratories.
Arguably the most important invention of this
century, the eransistor opened the electronics age,
driving out many pneumatic or air-based con-
trollers of the 1920s and 30s. The transistor con-
tained three electrodes and could amplify or vary
currents or voltages between two of the elec
trodes in response to the voltages or currents
imposed on the third electrode.

Meanwhile, Foxboro in 1948 intreduced the
first pneamatic differential pressure transmitter,
commoaly ksown as the d/p cell, which still is in
use today in some applications. In 1949, Harry
Matheson and Murray Eden of the National
Bureau of Standards (NBS) developed a differen-
tial manometer to compare pressures of gases,
organic vapors, and nen-corrosive liguids.

A 1949 paper by G.S. Brown, D.P, Campbell,
and M.T. Marcy of MIT is believed to be the first
technical publication suggesting use of digital
computers for industrial process control. In
1953, M.V. Long and E.G. Holzmann of
Shell Development talked about computer
applications to petroleum and chemical pro-
cesses, describing what is now known as “super-
visory control,” in which the computer changes
set points of analog controllers, and “direct digi-
tal control,” in which analog conrrollers are
eliminated.

Early 1950s:
Electronic control prevails

Greater transmission distances made possible
by the higher speed of electrical signal transmis-
sion during the 1950s helped move control
rooms further from the actual processes than was
possible with pneumatic technology. Analog sig-
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nals of the first electronic systems ranged from
4-20mA or 10-50mA, instead of the 3-15 psi
typical of pneumatic control systems.

Typical control rooms in the 1950s contained
large control panels, run by several operators
handling several hundred controllers and instru-
ments mounted and categorized by plant unit
and area. To make it easier for human operators
to become aware of alarm conditions, large
annunciator panels were devised that would alert
the operators to unusual process conditions.

First developed in the late 1940s by Eckert-
Mauchly Corp., the UNIVAC (universal auto-
matic computer) began to be installed commer-
cially about 1951. It was the second commercial-
ly available computer, after Mark I. Tts ability to
process large amounts of raw data did not escape
the notice of control engineers, although it
would be a few years before its potential would
be properly explored and applied.

Replacement of electronic tubes by semicon-
ductors during the 1950s represented a major
step forward in automatic control instrumenta-
tion, On the computer front, printed circuit
boards replaced spaghetti-like wire bundles.
Ferrite memories, magnetic drums, semiconduc-
tor diades, and transistors ushered in a new era,

What's believed to be the first electronic con-
woller; the AutroniC, was marketed in 1951 by
Swartwout Co. of Cleveland, The nexc year,
Leeds 8 Northrup introduced the first controller
Automatic Transfer Relay (ATR) to provide
bumpless transfer from manual to automatic
control without manual balancing. Patent
2,679,022, awarded May 18, 1954, applied to
both electronic and pneumatic anzlog imple-
mentations of the PID control algorithm. The
technology was first applied to the boiler drum
level control for Metropolitan Edisen’s Titus
Station in Reading, PA, where the nature of the
process made transfer to automatic particularly

difficult with manual balancing,

Mid-1950s:
ISA grows, gas chromatography

In 1952, ISA officially established a national
headquarters in Picesburgh. The first issue of the
ISA Journal was published in January 1954. ISA
activities grew rapidly. The 1lth Annual
Conference and Exhibit in New York, in 1956,
drew a record 36,000 registrants.

In 1952, AT, James and A.J.P. Martin devel-
oped the process of gas-liquid chromatography, a
technique for separating and analyzing a mixture,
for which they later received the Nobel Prize,

rumber
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This technique dramarically improved the speed,
accuracy, and sensitivity of previous chromato-
graphic procedures. By 1956, a company called
Beckman Instruments was marketing the first gas
chromatograph.

During this period, flowmerers also came into
their own, with the Tobinmeter Co. of Holland
marketing the first commercial electromagnetic
flowmeter. In 1954, Foxboro began marketing an
electromagnetic flowmeter in the U.S. The next
year, ultrasonic flowmeters hir the market, and,
in 1957, ultrasonic level sensors were developed.

YT Liand 8.Y. Lee are credited for providing
the specs in 1953 for what was to become the
Coriolis mass flowmeter. As described by David
Spitzer in his book, Flow Measurernent: Practical
Guides for Measurement and Control (ISA, 1991),
“This meter consisted of two turbine wheels,
each differently geared to the fluid and atrached
to each other by a helical spring. The torque,
measured by the angular deflection of the spring,
was proportional to the mass flow rate.”

Yokogawa in 1952 developed the Electronic
Servo Recorder, among the first instruments of
that type from 2 Japanese manufacturer.

Bailey Controls Co. in 1954 supplied the
controls and instrumentation for the frst U.S.
nuclear-powered submarine, the Naurilus, Ten
years later, the company installed the FArst aute-
mated boiler control system on a Grear Lakes
steamnship, the 8.5, William G. Mather, That
same year, Bailey outfirred the first fully auto-
mated sea-going vessel, a Canadian ship, the 8.8,

circa 1945

Slide rules and wheels showing all
manner of control calculations — flow
rates and capacities, pressure drops,
elc. — are a popular prometicnal
handout from companies in the
1940s, '50s, and '60s, The whesl,
shovn below, for determining valve
capacities and nozzle areas, is
copyrighted in 1945 by Crosby

Steam Gage & Valve Co., Wrentham,
MA. The slide rule for determining flow
velocity and pressure drops is
produced by Chemetron Corp.,
Lovisville, KY, in 1847 and updated in
1965,

1946
Moore Products introduces in 1946

its Nullmatic “stack™ controller, &
sophisticated force balance instrument
{pelow left), A vear later, Moore stars
at [SA's annual show in Buffalo with a
new M/P (miniature panel) station
{below right) that uses the Nullmatic
controller as an alternative to large
case instrumenis and attendant huge,
unwieldy panel boards common

in users' plants
at the time,

1947
WWH drives pneumatic control
instruments technology to new levels.
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1948

Foxboro in 1948 intreduces the first
pneumatic differential pressure
transmitter, commenly known as the
d/p cell, which still is in use today in
some applications. This 1949 photo
shows a d/p cell measuring steam
flow without mercury.

Foxboro instruments &t a Union
“Carbide plant typify a 2950s-era
" pneumatic control panel. .

1954
Elestronic Instruments for control
increasingly emerge during the 1950s.

1954

Volume 1, No. 1 of the {54 Joumal,
predecessor to InTech, 1s published in
January, 1954,

Cape Breton Miner.

The first computer system applied to process
control is believed to be the DIGITAC machine
developed in 1954 by Hughes Aircraft Co.,
which generated the first major patent in that
field. In 1956, the first report appeared on results
achieved by Donald P. Eckmann and his associ-
ates at the Case Institute of Technology regarding
work on computer control of a batch hydrogena-
tion process.

In 1956, ISA’ first president and systems
entrepreneur A.F Sperry, and RT. Sheen, then
ISA president, testified on the subject of automa-
tion before the Joint Economic Comimnitee’s
Subcommittee on Feconomic Stabilization,
chaired by Rep. Wright Patman. They contend-
ed that measurement and control practice — far
from replacing labor — was a necessity if the
available labor was to produce a 37 percent
increase in productivity forecast to be required in
1965.

Rosemount Engineering Co. was founded in
1956 by Robert E. Keppel, Vernon Heath, and
Frank Werner in the small farming community
of Rosemount, MN,

Late 195@3:
Hectronic controllers emerge

Early electronic controllers were demonstrat-
ed at ISA’s 13th annual show in Philadelphia in
1958 by vendors Foxbore, Taylor Instrument,
Honeywell, and Leeds & Northrup, joining
Manning Maxwell & Moore and Swartwout Co.
in the electronic controller market, At the same
show, the Minneapolis-Honeywell Regulator Co.
showed its single-loop process controller, simitar
to the standalone type popular today. Bristol,
Foxboro, Leeds & Northrup, Manning Maxwelt
& Moore, Motorola, Swartwout, and Taylor
Instruments each launched solid-state analog
single-loop controllers.

Meanwhile, Honeywell introduced in 1959
the 4-20 mA DC electronic signal, which
became an industry standard a few years later. An
important feature was the “live zero,” 4 m4,
which allowed the instrument to detect a failed
transmitter,

The marsiage of computer and electronic
process rechnology began to bear significant fruic
in the late 50s, with concurrent computer instal-
lation projects in both Texas and Louisiana. By
1958, a computer plant monitoring system man-
ufactured by the Daystrom Co. had been
installed at the Louisiana Power and Light
Company in Sterlington, LA.

After a 15-month planning process, Texaco's
refinery at Port Arthur, TX started up in 1959 a
Ramo-Woolridge RW-300 industrial control
computer system for closed-loop control, noted
TJ. Williams™ “A Short History of the Field and
the Development of a Philosophy of Digital
Process Control,” The Use of Digital Computers
in Process Control (ISA, 1984),

Pioneeting work also came from the engi-
neering department of Monsanto’s Research and
Engineering Division, The company wanted to
create an automated chemical plant and at first
considered electronic analog conteollers as a solu-
tion. Later, after 2 meeting between the presi-
dents of Monsanto and Ramo-Wooldridge Co.,
the two companies began a cooperative project
using digital computers in 1957. Monsanto’s
500-T/D ammonia plant in Luling, LA was cho-
sen as the test site. System startup there occurred
in January 1960.

According to The Computer Control Pioneers:
A History of the Innovators and Their Work (ISA,
1992), the Luling computer had about 60
inputs and 17 outputs, all connected to the
computer for compatibility with the pland’s
pneumatic instrumentation. Existing con-
trollers were modified to allow remote pneu-
matic set points.

In a September 1977 Control Engineering arti-
cle, “Tivo Decades of Change: A Review of the
20-Year History of Computer Control,”
Monsanto engineer T.J. Williams recalled that
the RW-300 computer arrived in early 1960 and
transformed Luling into the first chemical plant
using computer control,

“Following much trouble with signal-noise
problems and an almost complete reprogram-
ming of the control algorithm, the digital control
loops were closed on April 4, 1960,” Williams
reported. “This was, of course, a supervisory con-
trol system. That is, the computer changed the
set points on the ammonia plant’s regular analog
controllers to achieve its control action. It did

Scene from 1SA/64, $t. Lonis, MO
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not actually move any valves itself. That type of
contro] was to come later.”

In 1959, at ISA’s 14th annual show in Chicago,
Bailey Meter Co. introduced its all solid-state con-
troller, using transistors and magnetic amplifiers.
The syster’s most notable feature was its auto-
matic transfer from manual to automatic conerol
— a predecessor to today’s bumpless transfer. At a
conference for the Society of Instrumentation
Technology, ultrasonic, magnetic, and pulsating
flow measurement were displayed.

Research conducted by Westinghouse in the
late 19505 led to the discovery of a new group of
substances called superconductors, These materi-
als had the ability to permic an elecrical current,
once started in them, to flow forever with no
degradation of strength.

Early 1960s:
Digital cortrol amives

Just as World Wars T and 11 had spurred R&D)
and manufacturing in control applications, the
rapidly advancing space program -— which accel-
erated after the Russians sent the first satellice
into orbit in 1957 and the U.S. faunched the first
communications satellite in 1962 — helped
advance digital control applications throughout
the 1960s,

ISA’s exhibitions grew at a rapid rate, requir-
ing the society to conduct them only in major
convention cities.

In 1960, an RW-300 digital compurer system
was installed at B.E Goodrich’s acrylonitrile plant
in Calvert City, KY. The next year, IBM instalfed
a special-purpose digital computer called the
1700 at American Oil in Indiana, Standard Oil
of California, and DuPont Oil. Pneumatic con-
trols were now being replaced by electronic and
some digital controls. Also in 1961, Foxbora
accomplished the first feedforward control of a
distillation column,

Popular at the time was the notion of direct
digital control (DDC), in which the computer
would be responsible for moving the valves,
bypassing the early analog controllers. Chemical
companies in the UK. and U.S, used computers
in the early ‘60s to perform direct digital control,
By 1963, a group within ISA had even been
formed specifically for users of DDC.,

Despite the growing number of installations,
computer systems were extremely expensive and
lacked backup when a failure occurred. The sys-
tems typically were large and had many functions
crammed into them to justify the huge monetary
outlay by vendor and user alike.

Mid-1260s:
BIG, for computers

‘The years 1964 and 1965 were momentous
for computer technology, thanks to both IBM
and Digital Equipment Corp, (Digital).

IBM “bet the company” ~— and won bigtime
— with the introduction of System/360, the first
computer line to offer upward and downward
compatibility from the smallest to the largest
models. Its operating system initially was plagued
with problems, but System/360’s architecture
eventually set an industry standard that has
lasted to this day.

With the introduction of the PDP-8 in 1965,
the world’s first mass-produced minicomputer,
Digital Equipment Corp. revolutionized com-
puter design. Digital's PDP-8, 12-bit line was
smaller than predecessor computers, less expen-
sive, easier to program, and it fit in a compact
equipment cabinet. It was the first machine with
random access core memory to sell for under
$100,000. It was a new generation in computers
that used transistorized digital circuit micromod-
ules produced automatically. The PDP series
becamne a virtual industry standard.

Development of human-machine interfaces
in process control also began abour 1964, with
Monsanto Chemical Co., Texas City, TX, being
a pioneer. It developed an electronic, CRT-based
system where an operator could read the relative
position of process variables “at a glass,” allowing
the operator to develop a pattern recognition
method of analyzing the current plant operating
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1955
Data loggers

1956

Rosemount Engmeenng Co is founded
n 1956 by, from below left; Robert E.
Keppel, Vernon H. Heath, &nd Frank D,
Wemer in the small farmmg communiy
of Rosemount, MN. :

1956 .

Systems entreprenaur AF. Sperry,
below left, and R.T. Sheen, center,
then president of the Instrument
Sociaty of America, testify on the
subject of automation before the
Joint Econemic Committee's
Subcommittee on Economic
Stabilization, chaired by Rep, Wright
Patman, right. They contend that the
practice of measurement and control
— far from replacing labor — is a
necessity if the available labor is to
produce a 37 percent increase in
productivity required in 1965,

1956

Beckman Instruments markets the
first gas chromatograph, four years
after the process of gasdiquid
chromatography — a technigue for
separating a mixture — is developed
by A.T. James and A.).P. Martin, in
1952, James and Martin are to
receive the Nobel Prize for their
discovery,




Tnlech * June 1935

situadon. The concept had been pioneered by
the Honeywell Vutronik “faceplate” analog dis-
play developed jointly by Honeywell and
Monsanto for the Chocolate Bayou, TX project
in 1961.

At the end of the 1960s, Honeywell officially
introduced its Vutronik process control line,
which allowed operators to make step changes in
set point by manipulating the PID algorithm,
without incurring process upsets. This capability
was not previously avaitable. Honeywells TDC
2000, which arrived in 1975, and companion
systems drastically changed the pace of operator
console development.

Moore Products in 1965 marketed the Syncro
Station, a self-synchronizing controller that
allowed simple, bumpless transfer from
* automatic to manual control. The product repre-
sented the final significant achievement in pneu-
matic centrols. In 1967, Moore and Foxboro
developed pneumatic bumpless, balanced auto-
manual transfer.

Late 1960s:

Auto makers spur PLCs

While the Department of Defense and NASA
influenced control inventions, the automotive
industry also played a significanc role. In the late
1960s, General Motors prepared specs on what
was ultimately to become the programmable
fogic controller (PLC). Requirements for the as
yet undesigned product included the ability to
replace electromechanical relays, which failed fre-
quently, and to establish a system to easily iden-
tify where the failures had occurred.

Just as there is uncersainty about the “first”
measurement and control instruments, there is
debate regarding the “first” PLC. Most accounts
agree, however, that while Digital had 2 PDP-14
ar GM which used Boolean logic, the industry
was significantly altered with the creation of
Ladder logic by Bedford Associates in Massa-
chusetts, the forerunner of Modicon.

Apparently initially operating in ignorance of
the specs issued by GM, engineers at Bedford
Associates developed a product o leverage the
company’s experience solving industriaf control
problems. Credited with the original design is
Richard Morley, a Bedford engineer.

The result of eflorts by Morley and his team
of engineers was a solid-state, sequential logic
salver, designed for factory automation and con-
tinuous processing applications: the first practicat
programmable logic controller.

It was called the “Medicon 084" because it

was the 84th project at Bedford Associates. Upon
learning of GM’s requirements, the company
demonstrated the Modicon 084 to General
Motor's Hydramatic Division in November
1969, and delivered to GM the first commercial
unit in 1970 to control metal cutting, hole
drilling, material handling, assembly, and testing
for the Hydramatic Model 400 awtomatic trans-
mission. The new system replaced the large elec-
tromagnetic relay panels that had previously
been used by GM to identify where problems
had occurred.

Bedford Associates’ Ladder logic incorporated
symbols from electrical engineering to depict
sequences of operations. In his article, *Ladder
Logic Languishing?” published in the April 1992
issue of Manufacturing Systems, inventor Motley
recalled:

“Ladder logic, as a control language, was
first used in conjunction with silicon devices
around 1969 at Bedford Associates. To support
the control fanguage, a hardware platform was
devised that had three constituent elements: a
dual-ported memory, a logic solver, and a
general-purpose computer. Early at Modicon, we
used a degenerate form of ladder representation.
The grear advantage was that the language
could be understood by any working electrician
in the world. Later the language was expanded
o multd-node, and additional functions
were added.... Ladder logic functionality and
PLC adapuability quickly spawned an entire
industry.”

The advantage that the PLC brought to the
contro| industry was the ability to program the
system, which could not be accomplished with
electromagnetic relay panels. The panels had to
be rewired when control schemes changed. In
contrast, the new PLC could be changed much
more easily and faster, and also had the advantage
of 2 much smaller footprint.

In 1969, when Neil Armstrong and Edwin
“Buzz” Aldrin first walked on the moon, they
bore Rosemount sensors to monitor suit pres-
sure, emperature and oxygen. That same year,
Rosemount introduced its capacitance-technolo-
gy-based Model 1151 Analog Differential
Pressure Transmitter, which went on to become
an indusery standard.

Also in 1969, Honeywell began R&D on a
new distributed control system (DCS), The
impetus for such a system came from the
unmanageability and unteliability of the large,
centralized computer control devices, The prod-
uct, however, would not be unveiled for another
six years.

Yokogawa in 1969 developed the vortex

1969 ;
' 5Burrmxghs Corp. Efectmmc Dmsaon
 display, ISA show, Chi icagd

' Monsanto 1st DDC mstal?at;an

1959 -
GE 312 Digital Centrol Computer
fea_tt_rr_es analog and digital /0.

tirca 1960
"Cat Cracker” in use at Wlmmgtm
_ ﬂ_guez Refinery, CA, about 1960

cirea. 1960 ;
Telemetry installation, Ra!ph M.
Parsons Co., about 1960 - -

circa 1950
Foxtiore fullgraphic eontrol panel
about 1960
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tirca 1962 .
In the early 1960s, Fisther & Porter
Co. claims the world's largest

(magnetic) flowmeter -

Bailey Controls Co. nstalls in 1964
the first automated boiler control
system on a Great Lekes steamship,
the $.5. William G. Mather,

1965

Digital Equipment Comp.'s PDP-8,
unveiled in 1965, Is the world's
first mass-procuced minicomputer,
It revolutionizes the way in which
computers are designed, being
smaller than predecessor computers,
less expensive (under $100,000),
and easfer to program. The PCP
series Is to become @ virtual
industry standard. '

flowmeter, which was used by the petrochemical
indusery.

The 1960s were important years for Fisher.
After adding ball valves to its line in 1960, intro-
ducing throttling V-Ball valves in 1963, Easy E
cage-guilded and Fishtail Disc butterfly valves in
1966, and Whisper and Cavitrol trim to mini-
mize control valve noise in 1968, Fisher was pur-
chased by Monsanto in 1969. Its name was then
changed to Fisher Controls Co.

Meanwhile, on the ISA front, the ISA fournal
was renamed Instrumentation Technolagyin 1967.
Two years later, ISA welcomed its 20,000th

member,

Early 1970s:
The hardware era

Following the success of minicomputers and
PLCs in the ‘60s, the ‘70s brought an era of more
advanced instrumentation, including computer

“control hardware and software. Distributed

process control over several computers intercon-
nected in networks became a goal for many
industrial plants.

Communications technology charged ahead,
with scientists at Corning Glass Works success-
fully manufactuting glass fibers, providing the
foundation for furure fiber optic cables.

On the process front, Technicon Corp. in 1970
introduced 2 water pollution monitor for multiple
analysis, capable of measuring up to six water pol-
lutants continuously and simultanecusly.

Rosemount launched its Diogenes, config-
ured by inserting pins into a matrix board.
Rosemount helped introduce the concept of a
DCS in 1972 with its Diogenes Channel
Function Maurix, which featured control loop
function and configuration capabilities with pins
and links on a graphic diode pinboard.

Honeywell introduced the Cage Valve, the
first with valve quick trim change technology.
Now, multiple flow characteristics and trim
martetials could be quickly changed by simple
bonnet removal. Westinghouse’s Combustion
Control Division (formerly Hagan Controls)
introduced the first in situ excess oxygen sensor,
using zirconium oxide technology, allowing mea-
surement of excess oxygen content from directly
within the combustion flue gas.

In 1971, Fisher Controls introduced the de2
computer-based digit:l control center. Comp-
lemented by the pc2, the new digital system
significandy improved distributed data control
and supervisory control, plus batch sequencing.
Fisher also received the industry’s first N-stamp

Yokogawa's distributed controf system was exhibited in Tokyo
in 1975,

certification to manufacture nuclear valves.

In 1972, Foxbore marketed its SPEC 200,
which featured a split architecture. In this design,
the controller and H/O functions were included
in one case and the display and operator func-
tions were in another case. By splitting these two
functions, more capabilities could be implement-
ed into the operator panel and field wiring was
simplified, explained John Bernard in his book,
CIM in the Process Industries (ISA, 1989).

Sensor technology advanced significantly in
1973, NASA launched an FEarth Resources
Technology sateliite to demonstzate the useful-
ness of remotely sensing conditions on and above
eareh’s surface. The same year, the Shottky-
barrier infrared image sensor was proposed by
scientists Shephard and Yang, leading to the
development of high-density infrared image
SENSOIS.

In the early 70s, IBM developed the first
RAM (random access memory) computer chip.
The semiconductor read-write chip structured
cells or bits in the chip in such a way that they
were independent of each other, enabling any
one particutar bit to be accessed independently of
the other. The development accelerated access
times and helped pave the way for the micro-
processor revolution of the 70s.

Mid-1970s:
PLCs advance, DCS bom

In 1974, at the urging of GM’s Hydramatic
Division, several firms developed more advanced
PLCs. The firse patented PLC with internal
mermory to store and recall several programs was
designed by Goro Hamano and built by
Matsushita Flectrical Industrial Co. in Japan.

Analog and digital functions were combined
by Beckman Instrumenes in the 8800 Series
controller. Algorithms and settings were imple-
mented in analog functions, while indication,
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cransfer switching, and housekeeping were
assigned digiral functions.

‘Throughout the industry, 1974 was a boom
vear, with instrument makers reporting record
s:ies, earnings, and backlogs. Shortages and esca-
lating prices for energy and materials drove their
manufacturing company customers to step up
the use of cost-saving control equipment.

Electronic innovations continued, including
the introduction of MOS {metal oxide semicon-
ductor) technology by RCA for the fabrication of
inregrated circuits. This invention helped make
circuits cheaper to produce and facilicated greater
miniatusization.

Other significant developments in the mid-
1970s included the first fully engineered micro-
processor system for dedicated control and data
handling, from Sturge Automation; demonstra-
tion of the piezotron concept for piezoclectric
rransducers; developments in gas chromatogra-
phy which improved flexibility, maintainability,
reliability, and data handling in industrial process
control; and laser-based, non-contacting
flowmeters from Cambridge Consultants.

About the same time in the mid-1970s,
Yokogawa in Jipan and Honeywell in the U.S.
introduced the first distributed control systems,
marking a significant and far-reaching change in
the way that control systems would be config-
ured and applied.

The Yokogawa Centum and Honeywel TDC
2000 were based on the concept that several
microprocessor-based loop controllers could be
controlled by supervisory minicomputers, with a
push-button, CRT-based display for the operator
rather than an annunciator panel. The con-
trollers would be connected together on a data
highway that would carry the information from
the varfous nodes or stations. The highway, or
bus, would serve as a signal route. The design
would move the controllers back to the process,
shorten the control loops, and save on wiring

| COStS.

In 1977, Honeywell introduced the first
redundant process controller in the TDC 2000
family of controls. It allowed a single on-line
spare controller to provide complete redundancy
for any one of up to eight other controllers. For
the first time, operators could view data in the
control room from one easy-to-read display, even
though the process itself was located remotely.
"The concept of distributed conrol truly revolu-
tionized the process industries and initiated a
series of similar hardware introductions from
other vendors over a peried of ten years.

Fach vendor developed a proprietary highway
to run its DCS because the complexities of

critical real-time process applications had no
industry communication standard to fall back
on, and end users needed some reassurance that
their valuable installation was not going to be
impacted by an unreliable, untested network.
Even a short-term loss of functionality carried
far more long-term implications than discrete
applications.

The costs of these early distributed control
systems to the end user were high, averaging
hundreds of thousands of dollars for a complete
system. This was because of the large investments
individual control vendors had to make in order
to establish secure, reliable systems.

Another significant development in 1975 was
optical fibers, from AT&T’s Bell Laboratories.
These went into production during the 1980s.
Also at Bell Labs, David Auston invensed the
fastest electronic switch devised to date by using
laser light beams to starc and stop an electrical
signal. Also, Dr. Mahn Hee Hahn, of NBS
Institute for Materials Research, invented a dew-
frost point apparatus that made it possible, for
the first time, to evaluate moisture in the airspace
of sealed glass.

In 1976 a Digital Equipment Cosp. arch-rival
— Dara General Corp., founded by one of the
designers of DEC’s PDP-§ — unveiled its
microNOVA line, an upwardly compatible,
16-bit system that included a microprocessor
chip set, a microprocessor on a board, and a
minicomputer. As an integrated product family,
microNOVA signaled a new direction in micro-
processor control applications.

Hardware was certainly the focus of the
1970s, and it was designed to be plain and func-
tional. “There’s no reason in our business to have
an ostentatious display. [n fact, ics detrimental,”
observed Tracy Kidder, a Data General engineer,
in the bestselling book, The Sonl of a New
Machine, 1981. A gap was created between the
new computer “experts,” who were comparative-
ly few, and long-time instrumentation engineers
who had cut their reeth in the control industries.
More and more new engineers promoted the
benefits of the new digital technology. However
there remains to this day a hard core group of
inscrument engineers who bemoan the loss of
analog technology.

Later 1970s:
ISA accredited by ANSI

The American National Standards Institute
(ANSD) in 1976 approved 1SA as an ANSI-

accredited standards-writing organization, mak-

1965
Moore Products intreduces
SYNCHRO, a self-synchronizing
miniature pneumatic control station
which greatly
simplifies the
conirol room
operator's task.
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Credited with the original laserlogic
PLC design is Richard Morley, 2
Bedford Associates (MA) engineer in
19869. His Modicon 084, a solid-state,
sequential logic solver, is designed
for factory automation

and continuous processing applica
tions. Demenstrated at GM In 1969, it
is considered to be the first practical
programmable logic controler.

1969

When astronauts Neil Armstrong

and Edwin *Buzz™ Aldrin take the first
steps on the moon on July 20, 1869,
{hey carry Rosemaunt sensors in their
backpacks to monitor pressure,
temperature, and oxygen.
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The first in'situ excess oxyge
sensor is introduced in 1971 by -
mbustion Contro! Division -
uisly Hagan Controls) of ©
0use Electric, The -+
ment zllows measurement

ads to the development of today's
:3000 Fu Gas Owygen Analyzer, -

oo 7
- :Rosemount's Diogenes Channel
* . Function Malrix, featuring contro!
~ loop function and configuration.
cepabilities with pins and inks on
-2 graphic dlode pinboard, helps
+-introduce the distributed controf -
% system (DCS) concept.

ing ISA only the fourth such organization to
receive that recognition.

Also in 1976, Rochester Instrument Systems
introduced Media, the first packaged digiral
implementation of conventional PI and PID
control algorithms. Taylor Instrument intro-
duced its MOD III, an advanced analog control
and interactive digital display systern especially
designed for use by process plant operators.
Fisher Controls marketed its Series 1000 dc2
panel-mounted instrument modules for split
architecture control systems, representing a sig-
nificant advance for operators, maintenance per-
sonnel, and applications engineers in power and
process plants. Calspan Corp. developed a
method of aerial infrared thermometry, which
reduced the cost of mapping surface temperature
of water bodies. Meanwhile, scientists at NBS
developed a sensitive monitor to detect the total
accurnulated amount of mercury to which a
worker is exposed aver a workday.

In 1977, Taylor Instruments introduced its
‘Taylor Micro-Scan adaptive gain controller at the
Texas A&M Symposium on Instrumentation for
the Process Industries. In contrast to previous
controllers with a constant gain, the MicroScan
generated a gain proportional to the error, plus
the error squared from the desired set point. This
reduced peak error and integrated error, com-
pared to conventional controllers in a simple
control loop. Foxboro introduced its Fox3
process computer, a user-friendly DDC system
for use with SPEC200 systerns.

Johnson Space Center in Houston construct-
ed in 1977 a facility that could simulate an entire
space shuttle mission, testing avionics and astro-
naut response under virtually all possible operat-
ing conditions.

Also that year, Honeywell invented the
DCP7700 digital control programmer, the first
microprocessor instrumentation to combine
variable set point versus time programming with
integral, three-mode control. Fisher Controls
introduced its L-S series of signal converters,
transmitters, and alarm modules, which rejected
most unwanted signals and eliminated some spe-
cial requirements.

On the computer front in 1977, IBM
announced development of a 64-bit dynamic
random access (DRAM) array, which achieved a
storage element size of approximately one ten
millionth of a square inch. Later in the 1970s,
Texas Instruments marketed its PM 550, the first
PLC with true process capabilities.

ISAs  Instrumentation Technology magazine
was re-named [n7zch in 1978. Tiwo years later,
ISA relocated to its current international head-

quarters at Research Triangfe Park, NC.

USDATA in 1978, expanding on previous
work, intreduced REACT, the industry’s first
microprocessor-based, user-configurable, interac-
tive color graphic workstation for use with PLCs
and industrial computers, REACT consisted of
an Intecolor 8001, to which USDATA added
software/firmware and hardware boards —
enabling users to create any color graphic display,
add animation, and link the animation to regis-
ters in a PLC or process control computer,

-Beckman Instruments introduced the first
automated dichotomous particulate sampler to
collect and separate aerosols into respirable and
non-respirable fractions, spurring a 100-unit
order from the Environmental Protection
Agency. In 1979, Beckman introduced a DCS,
the MV 8000, that combined single- and multi-
variable control loops.

Also in 1979, an advanced computer automa-
tion system was installed at the Phifadelphia
Water Department. This is believed to be the first
major application of process control techniquies
to water treatrient and distribudon facilites.

Early 1980s:
The software era

The hardware focus of the 1970s consinued
into the early ‘80s, with IBM introduction in
1981 of the personal computer (PC), using what
was to become the standard DOS (disk operating
system), created by Microsoft. This general-
purpose microcomputer was designed to be used
by one person at a time as an alternative or sup-
plement to the terminals connected to a time-
sharing system,

Books such as Future Shock in 1970 had pre-
dicted that ordinary households would have
computers. Yet, even as late as 1981, that notion
seemed somewhat fantastic. The cost of the PC
was still prohibitive, although it represented a sig-
nificant reduction in both cost and footprint over
its larger PLC and DCS counterparts.

And, as instrument and systems hardware
costs decreased, hardware per se became more of
a commodity in the ‘80s. Lines between DCSs,
PLCs, and PCs were blurring as each previously
separate platform began to incorporate features
of the other platforms. PLCs, for example, had
already begun to incorporate distributed control
functions so that they could be linked much in
the way DCSs were linked. As the platforms
themselves became less distinct, attention now
turned to software as a way by which vendors
could distinguish themselves from each other.
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Companies whose primary product was soft-
ware, not the computer or the instrument,
sprang up in great numbers during this period.
Suddenly, ISA shows were featuring niche soft-
ware players who exhibited side by side with the
traditional instrument and computer vendors
that had deminated the measurement and con-
trol field for decades.

Neural nerwotks and artificial intelligence (AD)
applications, while not exactly exploding in pop-
ularity, began to emerge. Neural networks were
used to model the action of human neurons on a
computer screen, and were used in control sys-
tems dealing with reactors, modeing, vision, and
voice recognition, They were designed to reflect
or imitate the neural processes of the brain.

Expert systems based in Al technology were
developed to help “capture” the expertise of long-
term operators and to train new operators and
shorten the learning curve. Fuzzy logic, based on
theory developed in 1965 by Lotfi Zadeh, also
saw increased interest in the ‘80s. Fuzzy logic isa
method by which process control engineers can
use words instead of precise numbers, such as
“sort of hot” and “very slow.”

Leeds & Northrup in 1981 introduced the
first self-tuning automatic controller.

Honeywell in 1982 introduced its UDC 500
microprocessor-based, single-loop controller that
served as three instruments in one: a precision
controller, a versatile process controller, and a
future communication link with central com-
mand. Leeds & Northrup installed, that same
year, the fist fiber optic data highway.

Mid-1980s:
Batch control, MAP catch on

A significant trend during the 1980s was the
growth in emphasis on DCSs for batch control.
In 1981, Honeywell enhanced its TDC 2000
line with a Bacch Controller System and
Fxtended Controller. In 1983, Honeywell intro-
duced the TDC 3000 DCS, which integrated
information and control. First installed at Esso
Cold Lake in Alberta, Canada, it linked equip-
ment, subsystems, and computers to a data high-
way. Fisher celebrated its own “Century of
Control” with the introduction of its PROVOX
microprocessor-based DCS.

Emphasis on DCS applications for batch
control continued to grow as the cost of hard-
ware came down and made the investment more
manageable for frequently changing applications
in the food and beverage industries.

Meanwhile, [SA’s reputation as an interna-

rional standards-setting body was bolstered in
1982 when its Standards and Practices
Department served as administrative seceetariat
to the U.S. Technical Advisory Group for the
International  Electrotechnical Commission
(IEC). The next year, 1SAs Training Center
opened in Raleigh, NC. ISA continues 1o train
measurement and control technicians and engi-
neers in numerous aspects of instrumentation.

Moore Products Co’s MYCRO Muliiloop
Controller (MLC), introduced in 1983, was the
fiest fully redundane DCS conuroller with inte-
grated fault tolerance. Every component had a
redundant twin, compared to other DCS con-
wollers which only duplicated “critical” compo-
nents. MLC’s integrated fault tolerance allowed
for automatic, bumpless switchover procedures.

Glutton Industries in 1983 introduced a
four-inch, solid-state, digitally operated chart
recorder. In other developments in the mid-
1980s, seven Westinghouse-controlled turbines
at three power plants used artificial intelligence
for the first time. Kent marketed the first micro-
processor-based chart recorder, the P105M, and
Marconi Research demonstrated control valve
positioning using fiber optics.

With all of the hardware developments of the
1970s, manufacturing plant sites were fast
becoming a hodgepodge of multiple vendors
systems, with various “islands of automation”
across the plant but no coherent or effective way
of connecting the islands. Information for each
island resided within the island’s confines, and
was not easily transmitted or transferred to other
departments.

The terms MAP (Manufacturing Auto-
mation Protocol) and CIM (Computer Inte-
grated Manufacturing) became buzzwords in the
1980s. The premise was laudable: that a com-
mon protocol or standard could be developed so
various vendors’ equipment could be connected
and could communicate with each other easily.
The problem was, while everyone talked about
MAP and CIM, and wrote theoretical articles
about the potential benefits, no one knew howto
implement it under operational conditions.

There were live demonstrations of MAP at
trade shows such as AUTOFACT. In 1986, the
MAP effort developed a bedy of standards to
provide a universal communications method
among different eypes of digital equipment.
However, vendors were reluctant to throw away
the huge investments they had made in their pro-
prictary systems, and were loath to jump on the
bandwagon of competing vendors products.
While CIM and MAP clung on throughout the
‘80s, the terms languished into the 90s.

* Honeywe!l in the U.S. introduce

w5
Aot the same time in the mid:
1970s, Yokogawa in Japan and

the first distabuted control systems,
marking a significant and farreaching
change in the way cantrol systems can
te configured and applied. The
Yokogaa Centums, betow, and
Honeywel: TDC 2000, further below,
are based on the concept that several
microprocessorhased loop controllers
¢an be conirolled by supervisory
minicompliters, with a pushrbutton,
CRThased display for the operator
rather then an annunciator panet,
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USDATA in 1978 introduces REACT,
tha industry’s first userconfigurable
eolorgraphic workstation (hardware and
software) providing a human/machine
interface for programmable controllers.
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Moore Products' MYCRO Muttiloop
Controller (MLC) is the first fully
redundant DCS controller with

fntegrated fault tolerance, Fvery
compenent in the MLC has a
redundant twin, compared to other
BCS controllers which only duplicate
“critical” compocents. The MLC
provides automatic, bumpless
switchover procedures.

1986
Rosemeunt's “Smart Family” line

of microprocessorbased presstre,
temperature, and flow measurement
instruments is introduced in 1985,

1986

USDATA in 1986 introduces
FactoryLink, one of the industry’s first
PCbased application enabler software
produets providing human/machine

interface

sory control
and data
acquisition
functions.

and supervi

Smart transtnitters appeared in 1983, beginning
with Honeywells ST 3000, which eliminated the
need for digital-to-analog and analog-to-digital con-
versions to improve system and loop accuracy.
Digitally integrated with the TDC 3000 DCS, the
ST 3000 diffused silicon sensor technology allowed
remote diagnostic and range change capabilities with
ne-moving-parts reliability. The same year, Honeywell
introduced Digital Enhanced (DE) field transmitter
communications, which improved signal accuracy
while allowing remote diagnostics and re-ranging,

Stemens modular Simatic § 5-115U programma-
ble controller systems entered the market in late 1984,
Meamwhile, Rosemount, which had been acquired by
Emerson Electric Co. in 1976, introduced in 1984
what’s believed to be the world’s first microprocessor-
based process monitor, the Series 4000. Ir produced a
reliable, flextble, and economical multi-channel
alarm system, In 1986, Rosemount introduced
is SMART FAMILY line of microprocessor-based
temperature, pressure, and fow feld instruments,
That same year, Emerson combined Rosemount,
Beckman Industrial, Brooks Instrumnents, Kay-Ray,
Micro Motion, Uniloc, Vatec, and Xomox into the
Rosemount Measurement and Contrel Instrum-
entation Group.

Rosemount in 1985 introduced its System 3,
and Taylor Instruments released its MOD300,
based on Motorola 68000 hardware, About the
same time, Intellution introduced the FIX, a
software product for the PC/XT and AT, origi-
nally targeted at direct monitoring and control
applications, as opposed to human-machine
intetface for PLCs. IBM began promoting both
CAM (computer-aided manufacturing) and the
FIX to its customers. A year later, in 1986,
USDATA introduced FactoryLink for the
PC/XT, designed as a human-machine interface
for programmable controllers. Other companies
offering automation software products during
this time included Iconics, Teledenken, and TA
Associates.

In 1986, Gould Electronics introduced its
Gould Cell Controller, which replaced makeshift
cell control solutions with minicomputers and
advanced programmable controllers. The same
year, AccuFiber, Inc. was assigned a patent for an
optical fiber thermometer developed at the
National Bureau of Standards (NBS) in 1981,

Late 1980s:
Simart devices, fieidbus

Foxboro in 1987 introduced the 760 and 761
controllers, the first to use artificial intelligence
(Al) technology, and Texas Instruments incro-

duced an Al-based system used for instrumenta-
tion training and maintenance, as well as
improved productivity in a variety of industry
applications. Also in 1987, an ultrasonic sensor
for measuring depth and proportions of treated
surfaces of steel and metal alloys was developed at
NBS.

Fieldbus became the talk of the industry in
the fate 19805, with standards developments hav-
ing been under way since the mid-1980s by ISA
and the IEC (Internatonal Electrotechnical
Commission). Although TEC/ISA SP50 com-
mitrees have labored over fieldbus standards
specifications, market politics — fueled by ven-
dor-led organizations secking to protect their
own technologies,  installed base and bottom
lines — have delayed the process to date. Users,
meanwhile, have remained largely on the side-
lines, frustrated over a lack of consensus,

In 1988, alight bridge sensor thar not only detect-
ed the presence of ebjects in the sensing field, bur also
accommodated any changes in the field without con-
siderable downtime, was invented by Harold Philfips.

A SCADA (supervisory control and data
acquisition) system was installed at the Denver
Water Department, simplifying complex water
treatment. Acromag introduced its Series 4000
1O processor, a modular data acquisition system
featuring up to 16 analog and 24 digital chan-
nels. It featured built-in signal capabilicies to sim-
plify data handling by a host computer. Saab
Tank Control pioneered a non-contact radar
method, known as radar level measurement, to
measure levels of liquids in storage tanks.

Honeywell in 1988 introduced its Process
Manager controller, said 1o be the first mulri-
processor controller. The technology distributed
controller processing among dedicated proces-
sors, improving reliability and performance.

Also in 1988, the American Association of
Engineering Societies and its Soviet countetpart,
the All Union Council of Scientific and
Engineering Societies, ratified an exchange agree-
ment to develop cooperative relationships to pro-
mote engineering knowledge and practice in the
public interest.

The late 19805 were characterized both by the
increasing number of software packages for the
DCS, PLC, and PC platforms and the nurnber
of joint ventures that were formed. With indus-
try standazds coming into play, companies which
previously had maintained “separate but equal”
stances were beginning to consider partnerships
and other strategic agreements with vendors
whose products and expertise supplemented
their own. Hitherto staunch competitors began
to consider seeking complementary alliances to




increase business for everyone involved.

For example, in 1989, Johnson Controls and
Yokogawa Electric Corp. formed a joint venture,
Johnson-Yokogawa, to strengthen their penetra-
tion of the North American industrial automa-
tion market, Also that year, Allen-Bradley in
alliance with Digital Equipment developed a
new generation of industrial control systems
called the Pyramid Integrator to unite
communications between the plant floor
and management offices. The same year,
Hewlett-Packard, Fisher Controls, and Coopers
& Lybrand opened a computer-integrated man-
ufacturing technology center in Minneapolis to
offer midwest area manufacturers a real-world
look at a fully integrated CIM production system
geared to the process industry.

Meanwhite, H-P introduced its 3563A con-
trol system analyzer that simplified test and
analysis of advanced closed-loop control systems.
Allen-Bradley began shipping the batchmaster
batch process control system, a fully integrated
batch process control system that offers signifi-
cant cost savings automating batch processes.

Bailey Controls unveiled in 1989 a smart
transmitter technology, SMARTPORT trans-
mitter management software, which allows con-
figuration, moniroring, and tuning of up to 535
devices viaa PC.

Early 1990s:
Communications & open systeins
While the 70s and ‘80s were dominated by

proprictary systems and software, the current
decade has witnessed a revolution in hardware-
independent packages, feading the way to open
systems.

The value of true open system architecture
has been debated for some time, with vendor and
user opponents alike fearful of degrading securi-
ty and reliabilicy. However, many control ven-
dors today are spending R&D dollars developing
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open architectures and ensuring connectiviry
with other systems, while continuing to support
a dwindling installed base of proprictary systems.

One of the most significant developments
spurring open systems has been object-oriented
programming, or OOP. This approach differs
from waditional programming in its modularity.
OOP is structured in such a way that blocks of
code can be used again, saving sometimes as
much as 30-40% of development time, OOP
serves to make software more reliable because
consistent blocks are used over and over again.

“Modern corporations are faced with a pro-
found dilemma. Increasingly, they are becoming
information-based organizations, dependent on
a continuous flow of data for virally every
aspect of their operations. Yet their ability to han-
dle that data is breaking down because the vol-
ume of information is expanding faster than the
capacity to process it, The result: corporations are
drowning in their own data....,” wrote David
Taylor in  Object-Oriemted  Technology: A
Managers Guide (Servio Corp., 1990).

“We need a new approach to building soft-
ware, one that leaves behind the bricks and mor-
tar of conventional programming, and offers a
truly better way to construct systems,” Taylor
continues. “This new approach must be able to
handle Jarge systems as well as small, and it must
create reliable systems that are flexible, maintain-
able, and capable of evolving to meer changing
needs,”

Along with OOF, Microsoft’s development of
Windows and Windows NT operating systems is
helping promote open systems in control appli-
cations. Windows NT%s present and promised
benefits include 32-bit processing, portability,
security, compatibility, scalability, connectivity,
and reliability. It is object-based and provides
multitasking, so that critical tasks take prece-
dence over routine tasks in plant operations.

Just as MAP and CIM were buzewords of the
‘80s, MES (Manufacturing Execution Systems),
a term coined by Advanced Manufacturing
Research, is a buzzword of the 90s. Unlike its
predecessors, however, MES is more than a theo-
retical philosophy of how to approach plant integra-
ton. Tt is an approach to integrating a business from
operations data to the business management/manage-
ment information system (MIS) level — areas that
previously were separate. '

Whereas CIM focused on integrating hori-
zontal islands of awtomadon, MES is more of
a top-down (or alternatively, a down-top) ap-
proach. The ability for key process and business
data to be accessed and/or manipulated provides
several key benefits, including better scheduling

1990

Moore Products' XTC Transmitter-
Controlfer, considered to be the

first fieldmotinted transmitter to
include a builtin FID controller, is
introduced in 1990, Actually a family
of “smart” pressure and temperature
iransmitters, XTC gains a following
for standalone loops because of

{he transmitter's builtin control
capabilities.

1690

Bailey Controls is the first U.S.
controls supplier 1o achieve dual
quality management certification from
IS0 and CSA,
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The 1990s has brought desktop
technology to the plant floor, led by
software suppliers such as
Wonderware, Intefiution, USDATA,
Iconics, Teledenken, and TA
Engineering Co., among others.
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1992

Wioare Products Co.'s APACS, ntroduced
in1992, is the first control system to
provide butin combined DCS/PLC
capabifties. It incorporates the JEC 11313
standard for configuing programmable
confrollers, which alovs OGS function
blocks, PLC ladders, sequentiel function
charts, and structured text o be used and
combined vithin a single control modu.
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In 1994, 154 launches 1S4 Ontine,
which provides updates about [SA
conferences end exhibitions, industry
news and technical articles, and
forums for members to discuss
impartant issues.

Early telephone submarine cables from
the 1850s (below, far left) carried up
to 36 simultaneous phone cals.
During the 1960s and 70s, cables
between the U.5. and Europe (next
three cables shown) grew in capacity
from the equivelent of 138 to 845

to 4,200 simultaneous phone calls.
Today, fiber optic cables {second from
right) carry up to 40,000 simulteneous
phona calls per fiber pair. By 1995,
undersea fiber optic systems will carry
up to 320,000 simultaneous phone
calls per fiber pair,

of resources, higher product quality, and better
documentation, which is particalarly helpful to
the pharmaceutical industries and plans with
OSHA concerns. Hardware independence is
essential to MES success so that information can
be transmitted throughout the plant.

Other significant technical developments
and trends in the 1990s include the rapid evolu-
tion of graphical user interfaces; ISO 9000 certi-
fication of process control suppliers; increased
popularity of auto-tuning, with companies such
as Control Techniques and Eurotherm entering
the muld-algorithm adaptive control tuning
markee with their Expert 460 and Series 900

products; continued development of bartch stan
dardization; more neural network activity, suci
as Gensym’s NeurOn-Line; and increased use ¢
fuzzy logic.

Kicking off the 1990s, Wonderware, incorpora:
ed in 1987, introduced InTouch, the first Microso
Windows-based human-machine interface applica
tion generator. The product, which allows operato:
to manage computer-controlled processes from the
PCs, sold well and fanned fierce competitive flame
among human-machine interface and SCADA soft
ware suppliers, particulary between Wonderwar
and Intellution.

Raytek introduced its Thermalert 5 Plus {F-
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Plus), the first infrared thermometer that allows |

users to save, recall, and print information in
graphic form.

Moore Products in 1990 produced an industry
first: a combined smart transmitter and controller
that offers remote bi-directional communicadon
using the HART (Highway Addressable Remote
"Transducer) operating digital communications pro-
tocol, in use since 1986, An early fieldbus technol-
ogy for simultaneous analog and digital communi-
cation with smart field instruments, the technology
was transferred in 1994 to a 60-member HART
Communication Foundation. Moore Products’
APACS, announced in 1992, was the first control

system to provide DCS/PLC capabilites. It incor-
porated the IEC 1131-3 standard for configuring
PLCs, which allows DCS funcrion blocks, PLC
fadders, sequential function charts, and structured
text to be used and combined within a single con-
trol module.

Emerson Electric purchased Fisher Controls
in 1992 for $1.275 billion. Fishers Process
Instrumentation Division and Rosemount’s
Control Division merged to form Fisher-
Rosemount Systems, officially incorporated in
1993 and headquartered in Austin, TX, Last
month, Emerson purchased PC automation

powethouse Inteflution, with plans to have it
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Editor's note

Due to space limitations, it
is not possible to provide.an
all-inclusive history of measure-
ment and control technologi'cs. o
We realize thac we may have -
overlooked events and technical . -
developments that others =~
believe should be're'cognized.
We encourage readers to send
their comuments, recollections,
corrections, and any historic
artwork to JnTech magazine,

1f sufficient material is collected,
we'll consider a follow-up
article. The material also will
be used to prepare for the 55th,
or 60th, ISA anniversary.
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closely affiliated with Fisher-Rosemount.

Other significant developments in this decade
include Siemens’ 1992 introduction of the
SIMATIC Process Control System of integrated
control, designed to help users make the trans-
formation from control to automation, Featuring
both DCS and PLC technologies, communica-
tion and windowing environments, the system’s
unifying thread is a real-time relational database
management system (RDBMS) providing global
availability of process information for multi-dis-
ciplines across a plant.

New chips, such as the RISC (reduced
instruction set computer)-based Alpha chip,
Pentium and PowerPC lines, have the ability ro
execute more instructions than previous proces-
sors., The client-server architecture, conceived
several years ago, is now coming into its own in
the process world. In this architecture, informa-
tion is shared and distributed equally throughout
a network.

Mid-1990s:
SCADA, Batch, ISA grow

In 1993, Sara Lee sponsored a SCADA soft-
ware "shootout" at the North Carolina State
University School of Textiles. There, for the first
time, process software suppliers were pitted head-
to-head in a public arena, with results widely
publicized.

In 1993, 15A/93 Chicago was attended by
more than 30,000 people. By 1994, ISA's mem-
bership stood at 49,000 professionals, distributed
among 164 sections,

Significantly for batch control, in December
1994, the first part of the ISA SP88 Batch
Control Standard—is sent to ISA for Standards
and Practices Board approval. Work in in
progess on Part 2: Data Structures and
Guidelines for Languages,

Explained Lynn W. Craig, vice chairman of
[SA’s SP88 batch control committee, in a
March 1994 InTech article: "The standard offi-
cially defines terminology and conceptual
models for batch control, bug can also be treat-
ed as a compendium of control functionality
needed for a broad range of process control.
The functionality is described in models which
are implementation independent, and can be
applied o simple continuous process control,
as well as to total automation of batch process-
es. Emphasis throughout is on medularity and
hierarchy....”

In the largest single contract in Rosemount's
history, with a $50 million potental, Dow

ALLIANCE

sep MBER ?—9 ‘994
e

Dow Chiernical and Rosemount Measurement Bivision agree to a
global alliance for Bow to buy Rosemaunt pressure transmit-
ters. With a $50 million potential, it represents the single
Jargest contraet in Rosemount’s history.

Chemical in 1994 agreed to a global alliance,
standardizing on Rosemount pressure transmit-
ters. This "global alliance” helped set 2 purchas-
ing pattern that's being increasingly adopted by
users and other vendors today.

Advances in communications technologies
continue to have a significant impact on the
process industry. According to AT&T, fiber
optic cables in use today carry up to 40,000
simuitancous phone calls per fiber pair. By
1996, undersea fiber optic systems will carry up
to 320,000 simulraneous phone calis per fiber
pair.

Future control engineers will need to be
even more computer literate, and flexible
enough to withstand the demands that "instant
information” creates upon operations.
Competition among vendors, particularly
computer- and software-based suppliers, is cer-
tain to intensify. The large, monolithic vendor
companies that dominated earlier decades will
need to continue to make rcom for smaller,
more flexible and specialized vendors.

Meanwhile, technology marches on, and
measurement and control practitioners contin-
ue to become increasingly sophisticated, and
less dependent on a single, or small number of,
vendors. Today, users have yet another power-
ful tool —— emerging global on-line informa-
tion services that can help them locate solu-
tions to their problems.

Consolidation—big companies gobbling up
smaller ones—is currently 2 major trend among
contro! hardware and software suppliers. The
measurement and control field is indeed getting
"curiouser and curiouser,” to borrow a line from

Alice in Wonderiand Ir




