
Guildline Instruments Celebrates 40 Years
of Achievements

In the 1960's Cuildline was one of
the  f i rs t  compan ies  to  make the
transition from electrical to electronic
metrology. Measurement lnstru-
ments in the early '60s were, for the
most part, designed using passive

components such as resistors
capacitors, and inductors. Guildline
was one of the first companies to
market products designed using
active components such as
t rans is to rs ,  d iodes  and d ig i ta l
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Guildline Instruments celebrates its
fortieth birthday in November. Over
the  las t  fo r ty  years  Gu i ld l ine  has
grown into one of the most
recognized companies in the
s tandards  and ca  l ib ra t ion
instrumentation business. Former
employees of the British company, H
Tinsley & Company, Ltd., formed the
new company under its f irst
President, Jack Sutcliffe, in 1956.

The first products developed by the
fledgling company were a Dauphinee
isolatinB potential comparator, which
enabled the first commercially
available EMF comparison of better
than 10 ppm and the first and only
current comparator resistance bridge
with a permanent accuracy of 0.1
PPM.

This was followed in rapid suc-
cession by more industry "6rsts," such
as the first direct reading
thermometer  b r idge,  the  f i rs t
temperature-controlled standard cell
enclosure to use invertable saturated
standard cells, and the first volt-ratio
device with self-heating of less than
1 ppm from 0 to 1500 VDC.

The most significant firsts were the
commercialization of voltage and
resistance measuring instruments
based on the unique principles of the
direct cuIIent comparator developed
by the National Research Council of
Canada (NRCC) .  Th is  fami ly  in -
cluded products recognized as some
of  the  most  accura te  p roduc ts
available at that t ime, many are sti l l
in use in national laboratories today.
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displays. This enabled a reduction of
s ize  and we igh t  fo r  measurement
systems and decreased measurement
operation times.

In the 1970's the "Digital Age" was
born and measuring instrumentation
began to take on a whole new look.
Metrolotists of that t ime did nol trust
"these new instruments with digital
d isp lays , "  and ins t rument  manu-
facturers had difficulty convincing
users thai they could trust a digital
readout  [o  g ive  accura te  numbers .
Guildline's engineers accepted the
challenge and successfully marketed
the world's f irst digital teraohmmeter
fo r  p rec is ion  measurements  o f
resistance in the range of 106 to 1016
ohms { | 0,000,000,000,000,000 ohmst.
This NRCC developed instrument
had an accuracy of up to 0.0270 and a
resolution of 0.01%. An instrument
combining the original design with
the  la tes t  in  CMOS c i rcu i t ry  i s
available today.

In te rna t iona l l y  Cu i ld l ine  has
worked closely with many national
labora tor ies  to  deve lop  and
commercialize new measurement
tecnhologies. Today's product line
inc ludes  ins t rumenta t ion  tha t  wa>
j o i n t l y  d e v e l o p e d  a n d  c o m m e r -
cialized with the cooperation of the
National Institute of Standards and
Techno logy  (NIST)  in  the  Un i ted
States of America, the Physikalisch
Technische Bundesanstalt (PTB) in
Germany,  the  Nat iona l  Phys ica l
Laboratory (NPL) in England, and the
C o m  m o n w e a  l t h  S c i e n t i f i c  a n d
Industrial Research Organization
(CSIRO) in Australia.

T n  t h e  e a r l y  1 9 7 0 ' s ,  C u i l d l i n e
foresaw the need for precision AC
voltage measu rements. About the
same time, researchers at NPL had
achieved true ACV measurements
u s i n g  a  m u l t i - j u n c t i o n  t h e r m a l
converter. The NPL technique
utilized a series of 200 junctions to
provide an output 10 times grealer
than conventional thermocouples,
thereby  prov id ing  s ign i f i can t ly
increased measurement resolution.
Cuildline introduced the first thermal

slandard ANSI loads for current translormer testino.
First digiial currenl lransformer tesl sel.
First potenlial lranslormer lest set with ppm accuracy and voltage
capability to 200 KV
Autosal - firsl automaiic precision salinometer.
First ntegrated DC voltage calibralion system with accuracy to 1 ppm
and 1500 volt caoabilitv.
First 7-112 digit precision digilal voltmeter launched in North America.
First microprocessor-controlled 5-1/2 and 6-1/2 digit DV[/s with math
caoabilitv under time control launched in North America..

better than 1oppm.
First and only direct reading thermometer bridge.
First standard cell enclosure using insertable saturat€d slandard
cells.
First voll-ratio box with self-healing ol < lppm lrom 0 to 1500 VDC.
Firsl currsnt comparalor inslrumenl: a current translo ner test set
wilh ralio accuracy of 1 ppm.

Firsl and only resislance slandards with lemperalure and power
coetf ici€ntsol<2ppm.
Firsl nanovoll potentiometer.

Dunn Divader, a 7-digii, 2000 voll 0.1 ppm Kelvin-Varley divider-
Firsl and only currenl comparator potentiometer with permanenl
accuracy of 0.5 ppm .

First multilap cur.ent shunl wilh O.01% accuracy.
Frrst Hamon transler slandard with accuracies in parls in l0_8.
First microprocessor conkolled teraohmmeler
First single curenl shunt wiih less lhan 5 ppm lemperature
coefficient, power coetficienl. and 100 ppm annual stabilily.
First lransconductance amplilier with a lrequency range 1o 1 Mhz at
8Amps.
First automaled wide range direct currenl comparator bridge.
First transporlable multiple frequency/wavelorm AC voltage standard.
First wide ranoe of air resistors 1 O to 100G O.
Firsi standard resislors in lhe teraohm

Guildline lnstruments Achievements 1 960-1 997

1960 'Model 9800 Dauphinee lsolating Polenlial Comparator, EMF comparison to belter
than 1ooom.

1961 - Model 9144 Dauphinee Polentiometer-tirst DC potenliometer with accuracy

1962 - Model 9500
1963 - Model 9152

1964 - Model 9700
1965 - Model 9900

1966 - Model 9330

966  -  Mode l9176
1966 - l t lodel9250
1967 - [4odel 9930

1967 - N4odel 9920 Firsl and only cufient comparator resistance bridge wilh permanenl
accuracy ot 0.1 ppm.

1968 - l4odel 7000 First AC/DC transfer slandard wilh tlansfer accuracies betler lhan 5 DDm.
1969 - Model 9154 Transvoll - first seltconlained, battery powered, transportable

slandard cell enclosure,
1970 - Model 9520 Teraohmmeter - tirst digital ullra-high resisiance measlring

instrument with accuracy superior lo bridge methods.
1971 - l\,4odel 9970 Farst currenl comparator thermometer bridge with permanenl

accuracy of 0.1PPm.
1972-Model 99301 "Phantom Burden" - Jirst and only electronic burden thai simulales

1973 - l4odel 9907
1974 - Model9917

1975 - Model 8400
1976 - Model 9936

1977 - Model 9577
1978 - Model 9575

1979 - Model 9734 Firsl precision microprocessor controlled constant temperature lluacl
bath

1979 - Model 9535 Firsl precision sel{-contained digital platinum resislance lhermomeler.
1980 - Model 9536 Firsl precision differential plalinum resistance lhermometer.
1980 - tr4odel 9576A Datastore - firsl microprocessor-controlled 6-1/2 digit DVM with

malh and datastore capability under time conlrol launched in North
America.

1981 - N4odel 9574 First 6-1/2 lull systems digital mullimeter to break $3000 price barrier.
1982 - [,4odel 7100AFirsl sub-10 ppm accuracy AC/DC thermallransfer slandard.
1983 - Model 7200 World's most accurale precision digital waltmeter.
1983 - i,4odel 9578 First 8-1/2 digit precision DVM.
1986 - l \4odel 9211
1987 - [,4odel 9350
1989 - Model 6500
1990 - [4odel 9230

1993 - Model 7620

1993 - Model 6675
1994 - Model 7410
1995 - Model 9334
1997 - Model9336
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AC/DC voltage difference measulement system and the
first digital thermal wattmetet both incorporating this
new technology.

As the company grew, it became known for building
unique and enduring products that form an essential core
in many standards laboratories. The direct current
comparator bridge, developed by NRCC and marketed
by Guildline over 25 years ato, is still one of the main
products used today for resistance measurements.

The field ofAC current was advanced with a first ftom
Cuildline in the introduction ofa commercial velsion ofa
NlST-developed transconductance amplifier with 20 A
capability at 100kHz and 8 Aat lMhz. Another first that
resulted from a close relationship between NIST and
Guildline is an AC voltage standard with an extremely
low f requency capability.

In 1972 with the support of the National Research
Council of Canada, Guildline embarked on an ambitious
R&D program to  deve lop  thermal  measurement
instrumentation and related equipment for the rapidly
expanding needs of oceanographic research institutions.
These products are used on board research vessels as well
as in oceanographic calibration laboratories. Temperature
measurement of 0.002 'C at depths of 6000 meters have
been achieved. Bedford Institute of Oceanography (BIO)
helped Guildline develop further the oceanographic
market with OEM products l ike the BATFISH@, a
programmable  towed- ins t rument  p la t fo rm fo r
oceanographic research. More recently, the MiniBAT@, a
miniature version of the BATFISH has been introduced.
This miniature platform was designed for shallow coastal
and freshwater research.

An important part of all oceanographic measurements
is the salinity of water samples. In 1975 Cuildline
introduced the 8400Automatic Salinometet known as the
Autosal, which is now the defacto world standard for the
measurement of the salinity of seawater. Oceanographers
alound the world use Guildline salinometers for their
traceable salinity measurements. Continued research and
development has yielded the 84008 Autosal and 8410A
Portasal.

Unique products continue to be added to Cuildline's
ploduct line to this day. Those of note from more recent
years include the first Hamon transfer standard with an
accuracy of one part in 10-d, the first transconductance
amplifier with 20Aoutput at full compliance, and the first
and only automated wide range directcurrent comparator
bridge. This bridge uses the original industry-recognized
NRCC design, enhanced by Guildline's engineers for
better acculacy and lesolution.

Cuildline's fiist President, Jack Sutcliffe had vision and
dedication that quickly established the company's
reputation for service to the metrology community.
Guildline, through Mr Sutcliffe's leadership, was one of
the early supporters of The National Conference of

Standards Laboratories (NCSL). Successive leaders of
Guildline, Victor Buxcey, Stewart Graham and the current
President and CEO, Tony Anderson, who in 1996 was the
President of NCSL, have continued this tradition of service
to advance the metrology community. This philosophy
became the cornerstone of Guildline's corporate culture
and permeates the company to this day.

From its facilities nearOttawa, Ontario, Canada and its
new corporate headquarters near Orlando, Rorida, the
company continues to design and manufacture innovative
new products to move the industry forward.

Happy Birthday to Guildline Instruments!

JackSutcliff,Guildline'sfirstprcsidentandoneof itsfounders,
died tragically in 1978 in an airplane accident. A permanent
memorial to Mr. Sutcliff is in the entrance to the facilities in Smiths
Falls. Ontario. Canada.

@BATFISH and MiniBAT are registered trademarks of
Cuildine Instruments.
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