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THERMOMETER READOUTS and ENVIRONMENTAL MONITORING
Readouts
125.002
124.988

Model

Probe Types

1521

PRTs, Thermistors

Accuracy at 0°C
±0.025 C

Battery-powered, handheld thermometer; INFO-CON connector reads coefficients without programming.

1522

PRTs, Thermistors

±0.025 C

Stores up to 10,000 readings, plus 100 more on demand;
reads PRTs and thermistors (calibrated or uncalibrated)
interchangeably.

1502A

PRTs

±0.006 C

Resolution of 0.001 C and accuracy to match; uses ITS-90,
IPTS-68, CVD, or DIN (IEC 751) conversions.
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1529

PRTs, Thermistors, Thermocouples

±0.006 C
(PRT)

Four channels can all be measured simultaneously; battery-powered; logs up to 8,000 readings; flexible display.
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125.034

1521

Thermometry
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Chub-E4

Environmental Monitoring

Features
1620,
The DewK

Page

Two channels measure ambient temperature to ±0.125°C and % RH to ±1.5%.
Detachable sensors allow calibration with no downtime
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Technical Tip
Readouts and Probes Should Match
Digital thermometer readouts measure resistance, voltage, and sometimes connector temperature (in the case of TCs). The displayed temperature is
always a computed result—not a direct measurement! Pretty simple, right? The trouble is that the
readout will perform the calculation even if all of the
information upon which the calculation is based is
wrong or missing. And the error may not always be
obvious.
Before making a measurement, check the readout and ensure that the coefficients, excitation current, and reference junction settings are correct.
While you’re at it, check the sample timing, statistics,
and filtering. You’ll save yourself a lot of trouble and
be much happier with the results.
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Models 1521 and 1522
essary for the last digit to be meaningful.
Hart’s Handheld Thermometers let you select resolution from 0.1° to 0.001° and offer the accuracy to support even 0.001°
resolution.
Of course, the 1521 and 1522 let you
match the exact resistance-versus-temperature characteristics of an individually calibrated probe. This is true standards thermometry. Hart’s Handheld Thermometers
read ITS-90, Callendar-Van Dusen, or
Steinhart-Hart coefficients for maximum
system accuracy. These are real algorithms, not approximating conversion
methods or electronic look-up tables. If
you want to use common industrial curves,
RTDs can be read using the common DIN
43760 (IEC 751) curve and thermistors can
be read using the YSI 400 curve.

INFO-CON Connectors

Handheld Thermometers

Models 1521 and 1522

■

Read PRTs/RTDs to ±0.025 C and thermistors to ±0.005 C

■

Model 1522 stores multiple data sets totaling 10,000 readings

■

INFO-CON connector allows interchangeable use of calibrated probes

■

INFO-CON eliminates errors from programming probe data

W

ith the Super-Thermometer, Black
Stack, and Tweener thermometers,
Hart established itself as the clear product
leader for thermometer readouts. Our pattern of offering more power and more versatility for less money is indisputable.
Another case in point: Hart offers the two
most powerful handheld thermometers in
the world.
The Models 1521 and 1522 are the first
standards thermometers to fit into a battery-powered handheld package. They’re
as accurate as ±0.005°C! You’ll only find
this level of accuracy in large desktop units
that cost three times more. It’s no wonder
we call the 1521 the Little Lord Kelvin of
thermometry.
Fitting easily into your hand and weighing only 1 pound (0.4 kg), these thermometers can go anywhere. And when they get
there, you can have total confidence in the
accuracy of your measurements. The 1522

www.hartscientific.com

has the power of a full data logger, with
memory to hold 10,000 readings.

Probes
The 1521 and 1522 read both Pt-25 and
Pt-100 RTDs as well as thermistors.
PRTs and RTDs, with their wide temperature ranges and stabilities, have long
been favored as temperature standards.
From –200°C to 100°C, the 1521 reads
PRTs accurately to ±0.025°C. Even at
800°C these are high-precision readouts,
accurate to ±0.1°C.
Ultra-stable thermistors offer excellent
stability and even greater accuracies over a
more narrow range—typically from about
–10°C to 110°C. At temperatures below
50°C, these Handheld Thermometers read
thermistors to ±0.005°C. Accuracy at
100°C is ±0.02°C.
While a small number of handheld thermometers on the market offer 0.01° resolution, they fail to provide the accuracy nec-

Probes attach to the 1521 and 1522 using Hart’s own “INFO-CON” connector.
The INFO-CON (partially based on U.S.
Patent 5,857,777) allows you to change the
probes you use without requiring you to reprogram your readout. A memory chip in
the INFO-CON stores all the critical information about your probe, including its serial number, recall date, and calibration
constants.
When you connect your probe, the 1521
automatically recognizes whether you’re
using an RTD or thermistor and downloads
the calibration constants and type of conversion specific to your probe. It also
checks the recall date stored in the
INFO-CON to verify it has not expired. To
dedicate a single probe to your readout,
disable the password-protected interchangeability function and your thermometer will read only the probe you specify.
Forget entering calibration constants
yourself, and don’t worry about the mistakes that can so easily occur during that
process. You don’t even need to select your
sensor type. It’s all stored in the
INFO-CON. Just plug in your probe and
you’re ready to take readings. It doesn’t
get any easier.
Information is loaded into the memory of
the INFO-CON by Hart when you purchase a
probe or have a probe recalibrated by Hart.
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Thermometry

HANDHELD THERMOMETERS

HANDHELD THERMOMETERS

stores the current reading (up to six may be
stored) for later recall. And the “Delta”
function computes the difference between
the current reading and a reference value,
which may be recorded at any time.
Each thermometer comes complete
with rechargeable nickel-metal-hydride

Thermometry

Tells your 1521/1522 whether it’s connected to an RTD or
thermistor. No need to tell your readout what to do.

Allows you to change probes easily. Simply plug in the new probe and the 1521/1522 is
“married” to it with all the relevant data.

batteries, an AC adapter/charger, an
RS-232 cable for connecting to your PC,
and a spare INFO-CON connector. Every
unit also includes a NIST-traceable calibration with actual resistance measurements for your individual meter at ten
points—four representing typical RTD
values and six representing typical thermistor values.
A wide variety of standards-quality
probes are available from Hart in many different shapes, sizes, and price ranges. On
pages 18 you’ll find PRTs as accurate as
±0.010°C and thermistors as accurate as
±0.001°C. The uncertainty of your probe
should be added to the uncertainty of the
meter to compute total system uncertainty.

Model 1522 LLL
The Model 1522 Little Lord Logger has
all the power and great features of the 1521
plus the ability to log data. Two data acquisition modes are included.

Technical Tip
Calibrate PRTs over Their Useful Range
Most people use their platinum resistance thermometers over a temperature range that is smaller than the total operable range published by the instrument’s
manufacturer. When recalibrating a PRT, select the calibration range based on the intended use rather than on
the manufacturer’s maximum range specifications. This
will save you money because calibrations over a wider
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N

Handheld Thermometers make excellent reference standards for
field calibrations.

CO

The 1521 Little Lord Kelvin uses a
menu system for convenient access to all
functions. Calibration and sensor programming functions are password protected to
help prevent unauthorized access.
“Min” and “Max” functions store the
lowest and highest readings since the last
reset. The “Hold” function freezes and

Tells your 1521/1522 the serial number and recall date of the
attached probe so you never have to worry about using a probe
that is overdue for calibration.

O-

Model 1521 LLK

Stores (in a memory chip) the characterization constants for your RTD or
thermistor so there’s no need to enter them manually or download them
from a PC.

F
IN

Alternatively, you may load your own information into an INFO-CON through the
Handheld Thermometer or through Model
9934 LogWare (see page 49).
If you’d like to use a Hart Handheld
Thermometer with probes you already own,
no problem! Spare connectors are available.
They easily connect to your probes, and you
can program them yourself.

span usually require more temperature points, and therefore cost more. It will also reduce the wear and tear on
your probe and result in better measurements since PRTs
are generally more stable when used over a narrow
range.

In “Auto Logging” mode, the 1522 can
store up to 10,000 measurements at
user-selected intervals, including the value,
unit of measure, date, and time of each
measurement. If you need more than one
data set, stop recording any time and record
as many sets as you like up to a total of
10,000 values. Once the 10,000 value limit
is reached, recording stops, so data is never
lost unless you tell the 1522 to clear its log.
The 1522 also holds as many as 25 data
labels in its memory so that each set of data
can be uniquely tagged. Simply select one
of the 25 labels you’ve created before recording data. This label is then recorded
with each measurement.
In “Demand Logging” mode, up to 100
individual measurements can be recorded,
each one tagged with one of the 25 data labels. Whether you need a lot of measurements from one source or single measurements from many sources, the 1522 is a
powerful data recording tool.
With Hart’s 9934 LogWare software
(see page 49), data management is easy.
Data sets gathered remotely through the
1522 can be easily downloaded to a PC either as a single file or as individual files for
each data set. Link the LLL to your PC
through a serial cable or its IrDA port to
send data as ASCII or binary files. View
the data, graph it, or apply alarms. With
LogWare you can record data in real time
either from a 1522 or 1521 Thermometer.

(800) 438-4278

Models 1521 and 1522
Specifications
Pt 25 to Pt 100

Thermistor

–200°C to 962°C

–50°C to 150°C

Sensor Type
Temperature Range

0 to 400

Resistance Range
Characterizations

0 to 500 K

ITS-90, IEC-751 (DIN “385”), Callendar-Van
Dusen

Steinhart-Hart thermistor polynomial, YSI 400
(2252 ohms)

–200°C to 100°C: ±0.025°C
100°C to 400°C: ±0.05°C
400°C to 800°C: ±0.1°C
800°C to 962°C: ±0.15°C

0°C to 50°C: ±0.005°C
50°C to 75°C: ±0.01°C
75°C to 100°C: ±0.02°C

Temperature Accuracy
(meter only)

0.5 mA

Excitation Current

5 A
0°C to 40°C

Operating Range
Temperature Resolution

0.001°

Measurement Period

1 second
1- to 60-second exponential filter

Digital Filter
Probe Connection

INFO-CON Connector

Communications

RS-232 (Model 1522 also includes infrared interface)
Stores 6 readings in “Hold” mode

Memory

LogWare software can be used to graphically and statistically analyze data logged to the Model 1522 LLL. LogWare can also turn either Handheld Thermometer into a real-time datalogger.

Thermometry

One company consistently delivers
powerful metrology products that make
your life easier. Ask other companies
about their handheld thermometers. Ask
them about their thermometers that are accurate to within a few millikelvin and that
record data at the touch of a button. Then
ask them to give it all to you in one package. Hart Scientific does—at a price you’ll
love. Call us today and get the most powerful handheld thermometers in the world.

Logs 10,000 readings in “Auto Logging” mode;
logs 100 readings in “Demand Logging” mode.
Memory holds up to 25 data labels that may be
attached to Demand Log readings or Auto Log data
sets.

Display

6-digit, 7-segment LCD with 16x1 alphanumeric

Power

Rechargeable nickel-metal-hydride batteries (AC adapter included)
7.75" H x 4.2" W x 1.5" D (20 x 11 x 4 cm)

Size

1 lb. (0.4 kg)

Weight
Probes from Hart

Contact Hart for a wide variety of precision PRTs and thermistors

Calibration

Accredited 10-point, NIST-traceable resistance calibration provided

Ordering Information

The Model 9318 Hard Carrying Case protects your Handheld Thermometer, a probe, and all your accessories.

1521

Handheld Thermometer

1522

Handheld Logging Thermometer

9934-S

LogWare, Single Channel, Single User

9934-M

LogWare, Single Channel, Multi User

2370

Spare RS-232 Cable

2371

Spare INFO-CON Connector

2373

Probe Termination Adapter, INFO-CON to spade
lug

2374

Dongle for IR Communications

9318

Hard Carrying Case, fits 1521/1522 and a 12"
probe

2601

Probe Carrying Case

2521

Battery Pack, 1521/1522

2361

Spare AC Adapter, 12 V

Don't forget a protective case!

www.hartscientific.com

7

1502A TWEENER
1502A. It goes where you go and works the
way you want it to.

Software

Thermometry

With our 9934 LogWare, both Tweener
models may be used for real-time data acquisition. Collect data and analyze it graphically or statistically. Additionally,
Tweeners may be used as reference thermometers with our MET/TEMP II software. (See our software section starting on
page 44.)

Battery Option
If you want freedom from AC power in
the field or on the plant floor, order Model
2502 and we’ll install a DC power board in
your Tweener. Then you can connect your
own 12-volt DC power or order Hart’s 9313
Battery Pack. Our battery gives you three to
eight hours between charges. It includes a
charger and a nylon pouch with a belt clip.

Tweener
Accuracy up to ±0.006°C with a resolution of 0.001°C

■

Battery packs available

■

Best price/performance package

O

ne of Hart’s best-selling products is
the Tweener thermometer, and there’s
a reason. No other company, not one, has a
thermometer that comes close to the performance and features of the Tweener for
anywhere near its price.

Model 1502A PRT Readout
The Model 1502A Tweener features accuracy up to ±0.006°C . In addition, it reads
both 100-ohm and 25-ohm probes, has a
resolution of 0.001°C across its entire
range, and is the smallest unit in its class. It
also has an optional battery pack for completely portable operation.
Each Tweener is programmable to
match a probe’s constants for maximum
linearity and accuracy. All probe constants
and coefficients are programmed through
simple, front-panel keystrokes. Temperature is displayed in °C, °F, K, or resistance
in ohms.
The 1502A accurately measures the resistance of the probe and then converts the

8

Model 1502A

■

resistance to a temperature value using its
built-in algorithms.
For convenience, the 1502A reads the
common industrial grade IEC-751 or
“385” ALPHA RTD without any programming. Enter the actual R0 and ALPHA of
the individual probe for increased accuracy. For maximum accuracy, use the
ITS-90 formulas. The Tweener accepts the
subranges 4 and 6 through 11.
ITS-90 formulas reside in the Tweener's
firmware. If your probe has been calibrated
for any of the above subranges of the
ITS-90, you simply enter the coefficients
directly into your Tweener.
Each thermometer comes complete
with an RS-232 interface for automation of
temperature data collection, calibrations,
or process control functions. An IEEE-488
interface is available as an option.
The 1502A is calibrated digitally using
the front-panel buttons. You never have to
open the box to calibrate it. This calibration
protocol further reduces the cost of the

Calibration Choices
Each Tweener and its accompanying
probe (sold separately) have their own individual calibration reports. Overall system error can be calculated from the individual errors, rendering the added cost of
system data unnecessary. However, for
those requiring it, system data is available
at two or more temperatures of your choice.

(800) 438-4278

Models 1502A
Temperature
Range†

1502A
–200°C to 962°C (–328°F to 1764°F)

Resistance Range

0 to 400 , auto-ranging

Probe

Nominal RTPW: 25 to 100
RTD, PRT, or SPRT

Characterizations

Resistance
Accuracy
(ppm of reading)

ITS-90 subranges 4, 6, 7, 8, 9, 10, and 11
IPTS-68: R0, , , a4, and c4
Callendar-Van Dusen: R0,
, and
0 to 20 : 0.0005
20 to 400 : 25 ppm

Temperature
Accuracy†,
typical (meter
only)

±0.004°C at –100°C
±0.006°C at 0°C
±0.009°C at 100°C
±0.012°C at 200°C
±0.018°C at 400°C
±0.024°C at 600°C

Operating
Temperature
Range

16°C to 30°C

Resistance
Resolution
Temperature
Resolution
Excitation Current

Exponential, 0 to 60 seconds time
constant (user selectable)

Probe Connection

4-wire with shield, 5-pin DIN connector

Communications

RS-232 serial standard
IEEE-488 (GPIB) optional

Display

8-digit, 7-segment, yellow-green LED;
0.5-inch-high characters

Power

115 VAC (±10%), 50/60 Hz, 1 A,
nominal
230 VAC (±10%), 50/60 Hz, 1 A,
nominal, specify

Probes from Hart

2505

Spare Connector

9934-S

LogWare, Single Channel, Single User

9934-M

LogWare, Single Channel, Multi User

9301

Carrying Case, fits Tweener and 12" probe

9308

Carrying Case, fits Tweener and 6" probe

See page 18 for a selection of probes to use with Tweeners and
other Hart readouts.

0.5 and 1 mA, user selectable, 2 Hz

Digital Filter

Calibration

PRT Thermometer

0.001°C

1 second

Weight

1502A

0 to 20 : 0.0001
20 to 400 : 0.001

Measurement
Period

Size

Ordering Information

Thermometry

Specifications

5.6" W x 7.1" D x 2.4" H (143 x 181 x
61 mm)
2.2 lb. (1.0 kg)
Accredited NIST-traceable calibration
provided
See pages 19 to 23

†

Temperature ranges and accuracy may be limited by the sensor
you use.
Get the latest product information at
www.hartscientific.com

www.hartscientific.com
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CHUB-E4

Thermometry

PRTs and thermistors connect easily to
the 1529 using Hart’s patented mini DWF
connectors, which accept bare wire, spade
lug, or mini banana plug terminations.
Thermocouples connect using standard or
miniature terminations. Measurements are
taken each second and can be taken simultaneously or sequentially. A special
high-speed mode allows measurements on
one channel to be taken at the rate of 10 per
second.

Display

Chub-E4
Four channels for PRTs, thermistors, and thermocouples

■

Displays eight user-selected data fields from any channel

■

Logs up to 8,000 readings with date and time stamps

■

Battery provides eight hours of continuous operation

S

o you need multiple channels, battery
power, outstanding accuracy, and the
ability to read many different sensor
types—but you don’t need all the power of
a 1 ppm Super-Thermometer. We have the
answer for you.
Hart’s Model 1529 Chub-E4 Thermometer gives you four channels, three major
sensor types, lab-quality accuracy, and a
ton of great features, all at a price you’ll
love.

Inputs
The Chub-E4 has four inputs for reading four different sensors simultaneously,
and we’ll configure those inputs in any of
three different ways according to your
preference. Choose four channels of thermocouple inputs, four channels of
PRT/thermistor inputs, or two channels of
each. With this thermometer, reading
thermocouples, PRTs, and thermistors ac-

10

Model 1529

■

curately from the same device is no
problem.
100-ohm or 25-ohm PRTs and RTDs
are read using ITS-90, IEC-751 (DIN), or
Callendar-Van Dusen conversion methods.
Typical accuracies include ±0.004°C at
–100°C and ±0.009°C at 100°C. Thermistor readings are converted using the
Steinhart-Hart polynomial or standard
YSI-400 curve and are as accurate as
±0.0025°C at 25°C with resolution of
0.0001°.
Thermocouple inputs read all the common thermocouple types, including B, E, J,
K, N, R, S, T, and Au-Pt, and allow you to
choose between internal and external reference junction compensation. Typical accuracy for a type J thermocouple at 600°C is
±0.35°C using internal reference junction
compensation and not including the thermocouple.

If you think three sensor types and four
inputs sounds versatile, wait until you see
the display panel on the Chub-E4. Displaying measurements in °C, °F, K, ohms,
or millivolts and choosing temperature resolution from 0.01 to 0.0001 are just the
beginning.
You can also select any eight items from
our long list of displayable data fields to
view on-screen. Choose statistical functions such as averages, standard deviations,
and spreads; choose probe information
such as probe type and serial number;
choose T1-T2 functions using inputs from
any two channels; or choose utility functions such as the date, time, and battery
power level. You can even save up to 10
screen configurations for easy recall.
The push of a single front-panel button
also brings up a simple menu system to easily guide you through all the internal setup
and memory options of the 1529. Probe coefficients, sample intervals, communication settings, password settings, and a host
of other functions are all easily accessible.

Communications
The memory and communications capabilities of the Chub-E4 make it perfect
for benchtop thermometry, on-site measurements, lab calibration work, and remote data logging. Optional software packages from Hart make this one of the most
powerful thermometers on the market.
With battery power and memory to
store up to 8,000 measurements (including
date and time stamps) at user-selected intervals, the 1529 has plenty of data logging
capability. Store 100 individual measurements or any number of automatic log ses-

(800) 438-4278

Model 1529

More Great Features
Did we forget some aspect of versatility
on this thermometer? No!
The 1529 runs on AC power from 100
to 240 volts, DC power from 12 to 16 volts,
or off its internal nickel-metal-hydride battery for eight hours between charging. The
standard battery charges in less than three
hours and lasts through 500 charge/recharge cycles.
If you want to rack-mount your
Chub-E4, we’ve even got a rack-mount kit
for you. This unit fits on your benchtop, in
your instrument rack, and even in your
hand.
Of course, all the reference thermometers you might need for your 1529 are
available from Hart, including secondary
standard PRTs, standard thermistors, and
noble-metal thermocouples. Carrying
cases and even a serial printer for direct
printer output are also available.
We’ve said it before and we’ll keep saying it: Hart Scientific simply makes the
best thermometer readouts in the world. No
one else gives you a comparable combination of accuracy, versatility, productiv-

www.hartscientific.com

Model 1529

CHANNEL CONFIGURATION
CH1
CH2
CH3

AMERICAN FORK · UTAH 84003
Made in USA

CH4

1 AMP
14.5–16V
CHARGING
INDICATOR

POWER

IR PORT

RS-232

Thermometry

sions (up to 8,000 readings), each tagged
with an identifying session label. Fourteen
different logging intervals may be selected,
from 0.1 second to 60 minutes.
With Hart’s 9935 LogWare II (page
48), data may be quickly downloaded to
your PC for complete graphical and statistical analysis. Separate log sessions may
even be automatically downloaded to separate files based on session labels. With this
software, the 1529 can even be used for
real-time data logging. Log four channels
at once directly to your PC with virtually
no limit to the number of data points you
take. You can analyze data, set alarm
events, and even set delayed start and stop
times.
With MET/TEMP II software, the
Chub-E4 may be integrated into a completely automated calibration system. Use
one input for your reference thermometer
and calibrate up to three other thermometers automatically (see page 45). An
RS-232 port is standard on every unit. An
IEEE-488 port is optional.

IEEE-488 (option)

FUSES INTERNAL - 1A T 125V

Choose from three combinations of inputs: 2 PRT/Thermistor
and 2 TC or 4 PRT/Thermistor or
4 TC.
PRTs and thermistors connect
easily with Hart’s patented
mini-DWF connectors, which accept bare wire, spade lug, or banana plug terminations.
The Chub-E4 reads 2-, 3-, or
4-wire PRTs with either 25- or
100-ohm nominal resistance values. A grounding terminal is also
included.
Thermocouple receptacles accept both standard and miniature
connectors. The Chub-E4 reads
thermocouple types B, E, J, K, N,
R, S, T, and Au-PT.

ity-enhancing features, and price. No one.
Get a Chub-E4 and just enjoy everything
it’ll do for you. You’ll love it.
Get the latest product information at
www.hartscientific.com
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Model 1529
PRT / RTD

Specifications

Thermistor

Thermocouple

2 channels PRT/thermistor and 2 channels TC, or 4 channels PRT/thermistor, or 4 channels TC, specify when ordering;
PRT/thermistor channels accept 2, 3, or 4 wires; TC inputs accept B, E, J, K, N, R, S, T, and Au-Pt TC types

Inputs

–189°C to 960°C

Temperature Range

0 to 400

Measurement Range
Characterizations

–270°C to 1800°C
–10 to 100 mV

0 to 500 K

ITS-90, IEC-751 (DIN “385”), Callendar-Van Dusen

Steinhart-Hart, YSI-400

±0.004°C at –100°C
±0.006°C at 0°C
±0.009°C at 100°C
±0.012°C at 200°C
±0.018°C at 400°C
±0.024°C at 600°C

±0.0025°C at 0°C
±0.0025°C at 25°C
±0.004°C at 50°C
±0.010°C at 75°C
±0.025°C at 100°C

0.001°

0.0001°

0.01 to 0.001°

0 to 5 K : ±0.5
5 K to 200 K : ±100 ppm of rdg.
200 K to 500 K ±300 ppm of rdg.

–10 to 50 mV: ±0.005 mV
50 to 100 mV: ±100 ppm of rdg.
(Internal RJC: ±0.25°C)

Thermometry

Temperature Accuracy
(meter only)

Temperature Resolution
Resistance/Voltage
Accuracy

–50°C to 150°C

0
20

to 20 : ±0.0005
to 400 : ±25 ppm of rdg.

NIST Monograph 175, 3-point deviation function applied
to NIST 175, 6th-order polynomial
Ext. RJC
±0.6°C
±0.07°C
±0.1°C
±0.15°C
±0.15°C
±0.4°C
±0.5°C
±0.1°C

B at 1000°C
E at 600°C
J at 600°C
K at 600°C
N at 600°C
R at 1000°C
S at 1000°C
T at 200°C

Int. RJC
±0.6°C
±0.25°C
±0.35°C
±0.4°C
±0.3°C
±0.5°C
±0.6°C
±0.3°C

16°C to 30°C

Operating Range

0.1 second to 1 hour; inputs may be read sequentially or simultaneously at 1 second or greater interval

Measurement Interval

1 mA, reversing

Excitation Current

n/a

2 and 10 A, automatically selected
1.3" x 5" backlit LCD graphical display

Display
Display Units

°C, °F, K, , K , mV

Data Logging

Up to 8,000 time- and date-stamped measurements can be logged
0.1, 0.2, 0.5, 1, 2, 5, 10, 30, or 60 seconds; 2, 5, 10, 30, or 60 minutes

Logging Intervals

Moving average of most recent 2 to 10 readings, user selectable

Averaging
Probe Connection

Patented DWF Connectors accept mini spade lug, bare-wire, or mini banana plug terminations

Communications

Universal receptacle accepts miniature and standard TC
connectors

RS-232 and IR ports included, IEEE-488 (GPIB) optional

AC Power

100–240 VAC, 50-60 Hz, 0.4 A

DC Power

12–16 VDC, 0.5 A (battery charges during operation from 14.5 to 16V DC, 1.0A)

Battery

NiMH, 8 hours of operation typical without backlight, 3 hours to charge, 500 cycles
4.0" H x 7.5" W x 8.2" D (102 x 191 x 208 mm)

Size

4.5 lbs. (2 kg)

Weight
Probes from Hart

See pages 18
Accredited NIST-traceable resistance calibration and NIST-traceable voltage calibration provided

Calibration

Ordering Information
1529

Chub-E4 Thermometer, 2 TC and 2 PRT/Thermistor inputs

1529-R

Chub-E4 Thermometer, 4 PRT/Thermistor inputs

1529-T

Chub-E4 Thermometer, 4 TC inputs

9322

Rugged Carrying Case, holds 1529 and four
probes up to 12” long

9935-S

LogWare II, Multi Channel, Single User

9935-M

LogWare II, Multi Channel, Multi User

2374

IR Dongle

12
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CHOOSING THE RIGHT TEMPERATURE READOUT

W

hen you’re performing temperature
calibrations, the right choice of
readout for your reference probe and units
under test is critical. Consider the
following:

olution of at least 0.001°. Display
resolution is important when detecting
small temperature changes—for example,
when monitoring the stability of a calibration bath.

dard resistors. Calibration of AC readouts
is more complicated, requiring a reference
inductive voltage divider and accurate AC
standard resistors.

Accuracy

Linearity

Most readout devices for resistance
thermometers provide a specification in
parts per million (ppm), ohms, and/or temperature. Converting ohms or ppm to temperature depends on the thermometer being
used. For a 100Ω probe, 0.001Ω equals
0.0025°C at 0°C. One ppm would be the
same as 0.1 mΩ or 0.25 mK. You should
note whether the specification is “of reading” or “of full range.” One ppm of reading
at 100Ω is 0.1 mΩ. However, 1 ppm of full
range, where full range is 400Ω, is 0.4 mΩ.
When reviewing accuracy specifications, remember the readout uncertainty
can be a small contribution to total uncertainty and that it may not make economic
sense to buy the lowest uncertainty readout. A 0.1 ppm bridge may cost $40,000,
whereas a 1 ppm Super-Thermometer costs
less than half that. Yet the bridge offers
very little improvement—in this case,
0.000006°C (see below).

Most manufacturers provide an accuracy specification at one temperature (typically 0°C), but it’s important to know the
accuracy over your working range. The accuracy of the readout will vary depending
on the measurement. The uncertainty could
be larger at the temperature you’re measuring than it is at 0°C. Be sure the manufacturer provides an accuracy specification
that covers your working range.

Traceability of DC readout measurements is extremely simple through well-established DC resistance standards. Traceability of measurements from AC readouts
and bridges is more problematic. Many
countries have no established AC resistance traceability. Most countries that have
traceable AC measurements rely on AC resistors calibrated with 10 times the uncertainty of the readout or bridge, which significantly
increases
the
system
measurement uncertainty.

Measurement Errors
When making high-accuracy resistance
measurements, be sure the readout is eliminating thermal EMF errors within the measurement system. A common technique for
removing EMF errors uses a switched DC
or low-frequency AC current supply.

Resolution
Having 0.001° resolution does not mean
the unit is accurate to 0.001°. In general, a
readout accurate to 0.01° should have a res-

Stability
Stability is important, since you’ll be
making measurements in a wide variety of
ambient conditions and over varying
lengths of time. Be sure to review the temperature coefficient and long-term stability
specifications. Make sure the variations in
your ambient conditions will not affect the
readout’s accuracy. Be wary of the supplier
who quotes “zero drift” specifications. Every readout has at least one drift
component.

Calibration

Convenience Features
Because the push for increased productivity is endless, you’ll need a readout with
as many time-saving features as possible.
Some important ones to look for are direct
display in temperature rather than just raw
resistance or voltage, acceptance of a wide
variety of thermometer types, ease of use
for a short learning curve, channel expansion capability through multiplexers, and
digital interface (and software) options that
allow for automation of measurements and
calibrations.

Some readout specifications state “no
recalibration necessary.” However, ISO
guides require the calibration of all measuring equipment. Look for a readout that
can be calibrated through its front panel
without special software. Also avoid readouts that still use manual potentiometer adjustments or that need to be returned to the
factory for recalibration. Most DC readouts
are calibrated using high-stability DC stan-

Sources of Uncertainty - Comparison Calibration of PRTs from –196°C to 420°C
SPRT

0.001000°C

0.001000°C

1 ppm Super-Thermometer (1 ppm)

0.000250°C

n/a

0.1 ppm Bridge

n/a

0.000025°C

Bath Uniformity / Stability

0.005000°C

0.005000°C

Estimated Total Uncertainty (k=2)*

0.005105°C

0.005099°C

*RSS, assuming uncertainty components were statistically evaluated.
So, for a mere additional $30,000 you can buy a bridge and improve your system uncertainty by a whopping 0.000006°C. We suggest you stick with a Super-Thermometer and treat yourself to dinner with the money
you save.

www.hartscientific.com
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Thermometry

Traceability

EVALUATING CALIBRATION SYSTEM ACCURACY

Thermometry

I

s your calibration system accurate
enough?
Obviously, a measurement device such
as a PRT can be no more accurate than the
system used to calibrate it. You wouldn’t
use a dry-well and a hand-held multimeter
to calibrate an SPRT, right? After listing
the factors that contribute error to a PRT
(which might include drift, hysteresis, repeatability, resistance shunting, and others
in addition to the calibration uncertainty), it
is clear that the accuracy of the calibration
system must be much better than the desired accuracy of the PRT. But exactly how
accurate does it need to be?

Test Uncertainty Ratio
Ideally, metrologists evaluate all the
sources of uncertainty, including uncertainty in calibration, and make sure the
combined uncertainty is within the limits
required for the application. However, this
approach might require too much effort,
and in many cases some of the sources of
error, or values for their uncertainties, cannot be known.
For an alternative, we might assume that
the calibration uncertainty should be less
than some particular fraction of the specification—below an established test uncertainty ratio (TUR). This approach is quite
simple and is widely used. A commonly
used TUR, as given by the ANSI/NCSL
Z540 standard, is 4 to 1, meaning the uncertainty of the system used to calibrate a measurement device should be no greater than
25% of the desired accuracy of the device.
So, if we want a PRT to be accurate to
±0.1°C, its calibration should have an uncertainty of ±0.025°C or better.

Uncertainty Components
Once we’ve established a required uncertainty for our calibration system, how
do we determine if our system meets this
requirement? What we first need to do is
list all the sources of uncertainty, and then
assign reasonable values to them. Some of
the uncertainties that might apply in a PRT
calibration system would be those associated with the reference thermometer calibration, reference thermometer stability,
thermometer readouts, bath uniformity,

14

immersion effects, electrical and thermal
noise (including bath stability), and
day-to-day process variations.
Some of these can be evaluated statistically, by making repeated measurements
and calculating the standard deviation of the
measurements. This is often designated as a
type A evaluation. Others might just be assumed from the best information available,
such as manufacturer’s specifications. This
is a type B evaluation.

Readout Uncertainty
Readout uncertainty is often simply obtained from the manufacturer’s specifications. But what do we do if the readout’s
specs are in resistance and we need an uncertainty in terms of temperature? We have
to do a little conversion by dividing the resistance spec by the slope of the PRT’s resistance-temperature curve.
Suppose we are using a readout that has a
spec of 6 ppm (of reading) and we are measuring a temperature near 420°C with a
100Ω PRT. The resistance at this temperature would be about 257Ω, and from the T
vs. R table for the PRT we see that the resistance changes about 0.35Ω/°C near 420°C.
So, the spec of the readout converted to temperature for this measurement is
u(readout ) =

(6 ⋅ 10−6 )( 257Ω )
= 0.0044° C
0.35 Ω ° C

The same type of calculation can be used
for thermocouples, using a readout’s voltage
accuracy spec and the thermocouple’s T vs.
mV slope at the measured temperature.
However, with a thermocouple we also need
to consider the uncertainty of the reference
junction temperature, along with the T vs.
mV slopes at the measured temperature and
the reference junction temperature.
Now, with no information that indicates
otherwise, we should assume that the error
from the readout is equally likely to be anywhere within the specification—that is, it
follows a uniform distribution. To be able
to compare and combine uncertainty components, they must all be stated as standard
deviations. To convert the spec of the readout (now in terms of temperature) to an
equivalent standard deviation, we divide

by 3, which makes 0.0025°C for the PRT
readout example above.

Combining Uncertainties
With a list of uncertainties, we can now
combine them to get the uncertainty of our
calibration system. The easiest way to
combine them would be to simply add
them up. However, this would give us a
number that is probably much larger than
the actual uncertainty. If our uncertainty
components are independent, the correct
way to combine them is using the
root-sum-squares formula:
u( system ) = u a2 + u b2 + u c2 + K

This will give us the best estimate of the
standard deviation of the total error in our
calibration system. But then we’ll want to
apply a coverage factor. We don’t want the
error in our system to be within our limits
just some of the time, but we’d rather it be
within the limits most of the time. So we
would multiply the standard uncertainty by
a coverage factor k, such as k=2, to give an
expanded uncertainty. The components of
uncertainty and the resulting expanded uncertainty for a typical PRT calibration
system are shown in the table below.

Uncertainties for a PRT Calibration System,
at 420°C
Reference SPRT calibration
Reference SPRT stability
Thermometer readout, SPRT
Thermometer readout, PRT
Bath uniformity
Immersion effects
Thermal (bath stability) and electrical noise
Process variability
Combined and expanded uncertainty, k=2

0.0030°C
0.0005°C
0.0025°C
0.0025°C
0.0025°C
0.0015°C
0.0006°C
0.0030°C
0.0126°C

For further information on evaluating
uncertainty, recommended sources are ISO
Guide to the Expression of Uncertainty in
Measurement or ANSI/NCSLI U.S. Guide
to the Expression of Uncertainty in Measurement and ISO/IEC 17025. You might
also consider attending one of our seminars, where we spend time discussing
uncertainty in measurements and allow
you to have all your questions answered.

(800) 438-4278

The “DewK” THERMO-HYGROMETER

Model 1620
record-keeping by matching the sensor
identifier with the collected data.
Each DewK ships with one sensor, with
additional sensors available from Hart.
Spare sensors may also be purchased as a
kit, which includes a case for the sensor, a
wall mounting bracket, and a 25-foot extension cable.

Two types of sensors are available from
Hart, and the DewK may be originally purchased with either one.
The high accuracy sensor (“H” model)
reads temperature to ±0.125°C over a calibrated range of 16°C to 24°C. Relative humidity readings are to ±1.5% RH from
20% RH to 70% RH.
The standard accuracy sensor (“S”
model) reads temperature to ±0.25°C over
its calibrated range of 15°C to 35°C. Relative humidity readings are to ±2% RH from
20% to 70% RH.

The “DewK” Thermo-Hygrometer

Model 1620

■

Two channels measure ambient temperature to ±0.125°C and % RH to ±1.5%

■

On-board memory holds up to two years of time/date-stamped readings; PC card holds much more!

■

Visual and audio alarms for numerous alarm or fault conditions

■

Detachable sensors contain their own calibration data for easy recalibrations

■

Optional software logs in real-time or shows graphical/statistical data from PC Card

E

nvironmental conditions matter. They
affect critical processes and are a vital
variable in many measurement and quality
control systems. So when you depend on
accurate measurements and reliable records of ambient conditions, why compromise on your tools?
Most environmental data loggers don’t
display the data they’re logging. Most instruments with digital displays lack accuracy. And old-fashioned strip-chart recorders are always running out of ink and just
add to an already excessive amount of
paperwork.
Think we’re building up to something
here? You better believe it. We’ve got the
crème de la crème of environmental measuring instruments and we know you’re going to love it! And so will your auditor!

www.hartscientific.com

Multiple Sensors
The DewK has two inputs for sensors,
with each sensor measuring both temperature and relative humidity. Both sensors
can be run via extension cables to remote
locations up to 100 feet away, or one sensor
can be directly mounted to the top of the
DewK.
Each sensor is calibrated for both temperature and humidity at Hart Scientific.
The calibration constants assigned to the
sensors reside in a memory chip located inside the sensor housing, so sensors may be
used interchangeably between different
DewKs and the recalibration of sensors
doesn’t require an accompanying Dewk.
sensors may also be assigned a unique
identifier (up to 16 characters) to facilitate

All DewK sensors come with certificates of calibration for both temperature
and humidity, complete with data and
NIST traceability. Hart provides exceptional uncertainties, including total test
uncertainty ratios better than 3:1 for both
temperature and relative humidity—even for the high-accuracy sensors!
Both sensors can also measure temperature below their respective calibrated
ranges to 0°C and above their respective
calibrated ranges to 50°C with typical accuracy of ±0.5°C. And RH readings from
0% to 20% RH and from 70% to 100% RH
are typically within ±3%.

Statistics
In addition to temperature and humidity, the DewK calculates dew point, heat
index, and rates of change for both temperature and humidity. Min, max, and a variety of other statistics are also calculated
and can be shown on-screen. Daily summary statistics, including min, max, and
maximum rates of change are stored for the
most recent sixty days.

Memory and PC Interface
The DewK has enough on-board memory to store up to 400,000 date- and
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Thermometry

The “DewK” THERMO-HYGROMETER
time-stamped data points. (That’s two
years worth of data for both measurements
from two sensors if readings are taken every ten minutes!) A PC Card slot
(PCMCIA) can be used for additional storage and for transferring collected data to a
PC. The DewK also includes RS-232 and
IR communication ports. Measurements
can be taken by the DewK in
user-selectable intervals ranging from every second to every hour.
Data transferred to a PC (whether in
real-time or as a historical record) can be
easily viewed and analyzed using Hart’s
optional LogWare III software (Model
9936). Likewise, stored data can be loaded
back into the DewK through the PC card
for statistical and graphical analysis in the
DewK itself.
Data can also be sent to a printer in
real-time via the RS-232 connection.

Alarms
Alarm settings can be quickly set up in
the DewK based on temperature, the rate of
change in temperature, RH, the rate of
change in RH, and instrument fault conditions. Alarms can be both visual (flashing
display) and audible (beeping). Likewise,
alarm settings can be set up and events triggered in LogWare III.
A backup battery shuts down the
DewK’s display but maintains measurements for up to sixteen hours in the event of
a power failure.

One Very Cool Display
Want to view data from across the
room? Want to view data from two temperature and two humidity inputs simultaneously? Want to view data graphically,
statistically, or both? At the same time?!
The DewK does everything you could
want—or at least everything we could
think of. Up to sixteen different display setups can be stored and recalled at the touch
of a single button. And all sixteen can be
easily modified, so you get exactly what
you want.

16

Model 1620

The DewK lets you view data just about any way you like it. Both graphical data and statistical data can be shown for temperature and humidity
from one or two inputs. Modifying any of the standard screens is easily done, so you see exactly what you want—no more, no less.

the DewK is amazing. With LogWare III,
Byit’s…itself,well…
even amazinger!

LogWare III (page 49) is a Windows® application that retrieves, stores, and analyzes
data from the DewK. LogWare
can import data batches from
PC cards or directly from the
DewK’s memory. In addition,
LogWare can read data in real
time via an RS-232 cable.
Real-time data may be logged
from one or both of a DewK’s
sensors, providing up to two
temperature and two humidity
inputs.
All data is stored in a single
database and is easily retrievable based on date and time
ranges and sensor identifiers
(which can be modified to indicate locations). Configurable user accounts and access levels
can ensure appropriate security and integrity of all stored
data.
Real-time data may be viewed in customizable graphic
and statistical formats. Graphs can be displayed for both temperature and humidity for one or both sensor inputs in
user-selectable time increments. A variety of critical statistical
functions can also be shown for each input, including min,
max, average, and standard deviation. Alarm settings accom-

pany downloaded or real-time data and can be highlighted in the graphs and in the displayed statistics.
Alarm events can also be triggered from the

software.
For previously stored data, LogWare allows
on-screen viewing of raw data. It also exports data
easily to file formats that can be viewed in Excel or
other common spreadsheet and database programs.
It’s hard to say which is more versatile: the DewK or
LogWare III. This could well be the amazingest combination we’ve ever produced!

(800) 438-4278

The “DewK” THERMO-HYGROMETER

Hart Scientific supplies the world’s finest measurement laboratories with
world-class temperature standards. We not
only measure temperature better than anybody, we make temperature measurements
functional and productive. It’s only logical
that we extend that capability to include
humidity and environmental monitoring.
Don’t compromise on your lab standards. Measure with confidence. Partner
with Hart Scientific.

Specifications
Temperature Range and
Accuracy – “H” Model
Temperature Range and
Accuracy – “S” Model
Delta Temperature Accuracy
Temperature Resolution
RH Range and Accuracy – “H”
Model
RH Range and Accuracy – “S”
Model)
Delta Humidity Accuracy
RH Resolution
Inputs

Display

Ordering Information
1621-H

1620-H

1621-S

1620-S

2630
2632-64
9328

2361
9936-S
LIC-9936

The "DewK" Thermo-Hygrometer, High
Accuracy Value Kit (includes high-accuracy
DewK sensor, wall mount bracket, RS-232 cable,
high accuracy spare sensor kit 2627-H, and
9936 LogWare III single-PC license)
The “DewK” Thermo-Hygrometer, High
Accuracy (includes high-accuracy DewK sensor,
wall mount bracket, and RS-232 cable)
The "DewK" Thermo-Hygrometer, Standard Accuracy Value Kit (includes standard-accuracy DewK sensor, wall mount bracket,
RS-232 cable, standard accuracy spare sensor
kit 2627-S, and 9936 LogWare III single-PC
license)
The “DewK” Thermo-Hygrometer (includes
standard-accuracy DewK sensor, wall mount
bracket, and RS-232 cable)

Memory
Alarms
Communications
PC Card Interface
Enclosure
Power
Operating Range
Size (DewK)
Size (Sensors)
Weight
Calibration

16°C to 24°C: ±0.125°C (calibrated)
0°C to 16°C, 24°C to 50°C: ±0.5°C (uncalibrated typical)
15°C to 35°C: ±0.25°C (calibrated)
0°C to 15°C, 35°C to 50°C: ±0.5°C (uncalibrated typical)
±0.025°C for ±1°C changes within 15°C to 35°C
User selectable up to 0.001°C (on front-panel display)
20% to 70% RH: ±1.5% RH (calibrated)
0% to 20% RH, 70% to 100% RH: ±3% RH (uncalibrated, typical)
20% to 70% RH: ±2% RH (calibrated)
0% to 20% RH, 70% to 100% RH: ±3% RH (uncalibrated, typical)
±1.0% for ±5% changes within 20% to 70% RH
User selectable up to 0.01% (on front-panel display)
Two sensors, each measuring temperature and relative humidity; each is detachable, cable-extendable, and interchangeable, with self-contained calibration; each may be assigned a unique
16-character identification
240 x 128 graphics monochrome LCD, displays temperature and humidity data graphically, numerically, and statistically; 16 pre-defined, user-changeable screen set-ups are included
400,000 typical individual time-stamped readings (excluding PC card storage)
Visual and audio alarms for temperature, temperature rate, RH, RH rate, and fault conditions
RS-232 and IR
64-MB flash memory for downloading data to a PC; data can likewise be uploaded from a PC
card into the DewK for graphical and statistical display
The DewK may be wall-mounted (hardware included) or set on a benchtop
12V DC from external 100-240 VAC power supply
0°C to 50°C
4.9" H x 8.3" W x 2.0" D (125 x 211 x 51 mm)
3.1" H x 0.75" dia. (79 x 19 mm)
1.5 lb. (0.7 kg)
Certificate of NIST-traceable temperature and humidity calibration included; supplied data includes three each temperature and humidity points

Bracket, Probe Wall Mount
PC Card (PCMCIA), 64 MB
Protective Case, 1620 (includes space for the
DewK, two sensors, an extra PC Card, RS-232 cable, and power cord)
Spare Power Supply, 100–240 VAC to 12 VDC
LogWare III, single-PC license
LogWare III License (for additional PCs)

www.hartscientific.com
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THERMOMETER PROBES

Probes

Reference Probes
PRTs

Range

Size

Basic Accuracy†

Page

Secondary Standards PRTs
5626

–200 C to 661 C

12" or 15" x 0.25"

±0.007°C at 0°C

19

Secondary Reference PRTs
5612
5613
5614

–200 C to 420 C
–200 C to 300 C
–200 C to 420 C

9" x 0.187"
6" x 0.187"
12" x 0.25"

±0.018°C at 0°C
±0.018°C at 0°C
±0.018°C at 0°C

20

Precision Industrial PRTs
5627-6
5627-9
5627-12

–200 C to 300 C
–200 C to 420 C
–200 C to 420 C

6" x 0.187"
9" x 0.187"
12" x 0.25"

±0.05°C at 0°C
±0.05°C at 0°C
±0.05°C at 0°C

22

Small Diameter Industrial PRTs
5618A-6
5618A-9
5618A-12

–200 C to 300 C
–200 C to 500 C
–200 C to 500 C

6" x 0.125"
9" x 0.125"
12" x 0.125"

±0.05°C
±0.05°C
±0.05°C

23

Secondary Thermistor Probes
5665
5610
5611
5674

0 C to 100 C
0 C to 100 C
0 C to 100 C
0 C to 70 C

3" x 0.110"
6" or 9" x 0.125"
.110" or .070" dia.
9" x 0.188"

±0.015°C
±0.015°C
±0.015°C
±0.07°C

25

Model

Thermistors

†

“Basic Accuracy” includes calibration uncertainty and short-term repeatability. It does not include long-term drift.

Technical Tip
Thermistors Make Great Reference Thermometers!
Contrary to some traditional belief, reference-grade thermistors do indeed make great temperature standards.
Consider:
■
■

■

Stability. Today’s glass-encapsulated thermistors are well sealed to prevent sensor oxidation and drift. In fact,
standards-level thermistors usually won’t drift more than a few millidegrees in a year.
Accuracy. Thermistors are easier (than PRTs) to read accurately because of their larger base resistance and
large change in resistance-per-degree. It’s common to get meaningful and repeatable readings from a
thermistor with resolution of 0.0001°C.
Durability. While a bare thermistor bead can be fairly delicate, a properly constructed stainless steel-sheathed
thermistor probe can be more rugged than a PRT or SPRT.

For about the same cost of a secondary level PRT, you can buy a well-calibrated standards thermistor probe with accuracy and stability that rivals an SPRT. You can also save wear and tear on your SPRT by using a thermistor over the 0°C
to 100°C temperature range.
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SECONDARY STANDARD PRT

Model 5626
Specifications
Temperature
Range

–200°C to 661°C

Handle Temp.

0°C to 80°C

RTPW

100 (±1 )

Calibration
Uncertainty
(k=2)

±0.006°C at –200°C
±0.004°C at 0°C
±0.009°C at 420°C
±0.014°C at 661°C

Stability

±0.003°C

Long-Term Drift

< 0.03°C/500 hours at 661°C

Immersion

At least 5" recommended

Sheath

Inconel™ 600

Lead Wires

4-wire Super-Flex PVC, 22 AGW

Termination

Gold-plated spade lugs, or specify

Size

0.25" dia. x 12" or 15" standard, custom
lengths available

Ordering Information
Secondary Standard PRTs
■

Range to 661°C

■

Meets all ITS-90 requirements for resistance ratios

■

RTPW drift < 20mK after 500 hours at 661°C

H

art’s high-temp secondary standards
fill the gap between affordable, but
temperature-limited secondary PRTs and
more expensive, highly accurate SPRTs.
If you’re using block calibrators, furnaces, or temperature points above normal
PRT temperatures (420°C), then these two
PRTs are for you. The 5626 is nominally
100Ω. Both instruments have a temperature range of –200°C to 661°C. They make
great working or check standards for calibration work up to the aluminum point.
Using a regular PRT at temperatures
above 500°C exposes the platinum to contamination. If the PRT is used as a reference or calibration standard, contamination
is a major problem. SPRTs, which are more
expensive and delicate, can handle the
higher temperatures, but with greater risk
to the instrument due to shock, contamination, or mishandling. The 5626 is designed
to reduce the contamination risk through
the use of internal protection while not impairing performance.

www.hartscientific.com

Model 5626

5626-12-X

High-temp PRT, 100 , 12"

5626-15-X

High-temp PRT, 100 , 15"

Case included with purchase of Model 5626 PRT.
X = termination. Specify “B” (bare wire), “D” (5-pin DIN for
Tweener Thermometers), “G” (gold pins), “I” (INFO-CON for
1521 or 1522 Handheld Thermometers), “J” (banana plugs),
“L” (mini spade lugs), “M” (mini banana plugs), or “S” (spade
lugs).

In addition to the right measurement
performance and durability, a PRT for secondary applications should be priced
affordably. Hart’s new PRTs are inexpensive and come with an accredited calibration. The calibration comes complete with
ITS-90 constants and a resistance-versus-temperature table.
Check the temperature range, check the
stability, check the price! Who else gives
you this much quality, performance, and
value for your money? No one!

65 mm
(2.5")
5626-1X

12” or 15”

SN:0021

Inconel Sheath

Strain Relief
Terminal Box
Lead Wire

6.35 mm
(.25")

Gold-Plated Terminals

»2 meters
(6')
»152 mm
(6")
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Probes

1.11807

W(Ga)

Probes

SECONDARY REFERENCE TEMPERATURE STANDARDS

Secondary Reference Temperature Standards
■

Affordable wide-range accuracy

■

Excellent stability

■

Reference-grade platinum sensing element

N

eed a durable but accurate sensor for
use in the factory, field, or lab? The
Model 5614 Secondary Temperature Standard is the answer.
The 5614 is a Platinum Resistance
Thermometer (PRT) that’s 12 inches long
with an Inconel 600 sheath and a 1/4" outside diameter. It is designed to be used as a
transfer device from the highest laboratory
standards to industrial or second-tier lab locations. It has short-term accuracy of
±0.02°C at 200°C.
The element is constructed of reference-grade platinum wire (99.999% pure)
for excellent stability. The wire is wound in
a coil and placed in a mandrel where it’s
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Models 5612, 5613, and 5614

uniformly supported in a manner to virtually eliminate hysteresis. The electrical
configuration is a four-wire current-potential hookup to eliminate effects of
lead-wire resistance.
These Inconel-sheathed probes have a
partially supported sensing element, making them more durable than SPRTs. The element is protected in an ultrahigh-purity
ceramic case with a hermetic glass seal to
improve output stability by locking out
moisture and contaminants.
This probe comes calibrated in accordance with ITS-90, which makes it compatible with many excellent readout devices, including Hart’s 1529 Chub-E4 and

1502A Tweener. It bridges the gap between a 100-ohm industrial RTD and an
SPRT.
For those needing faster thermal response, or where diameter and immersion
depth are problems, order the 6-inch 5613
or the 9-inch 5612. These probes are excellent reference probes for comparison calibrations in a Hart dry-well.
A printout of sensor resistance is provided in 1°C increments for each probe.
The 5614 and 5612 are calibrated from
–196°C to 420°C. The 5613 is calibrated to
300°C.
We’ve tested many of the probes on the
market. We’ve used them in our manufacturing facility and tested them in the lab,
and this is an excellent secondary standards
PRT. Other instruments on the market are
priced much higher, have lower stability,
or have lower quality.
Remember, these instruments are inexpensive and have excellent durability. Each

(800) 438-4278

Models 5612, 5613, and 5614
Stainless Steel
Strain Relief

Fully Supported Sensing Element
Enclosed in Ultrahigh-Purity
Ceramic

Glass Hermetic Seal

xxxxx
Identification and
Serial Number Location

Inconel™ 600 Sheath

22 AWG 4-Conductor
Teflon™ Insulated Cable

Specify
Termination
When
Ordering

probe is individually calibrated and includes a report of calibration from the manufacturer. Contact Hart for optional calibration in Hart’s NVLAP accredited lab.

Ordering Information
5612-9-X

Secondary Standard PRT, 3/16" x 9", –200 to
420°C

Probes

Terminations are available as spade lugs, mini spade lugs, DIN connectors, banana plugs, INFO-CON, bare wire, or gold pins.

Specifications
Resistance

Nominal 100 (±0.1 )

Temperature Coefficient

0.003925 ohms/ohm/°C nominal

Temperature Range

–200°C to 420°C (5613 to 300°C; transition and cable temperature 150°C maximum)

Transition Temperature

5°C to 200°C

Drift Rate

±0.01°C at 0°C per year maximum, when used periodically to 400°C

Sheath Material

Inconel™ 600
Teflon™-insulated, silver-plated stranded copper, 22 AWG

5613-6-X

Secondary Standard PRT, 3/16" x 6", –200 to
300°C

Leads
Termination

Specify. See Ordering Information.

5614-12-X

Secondary Standard PRT, 1/4" x 12", –200 to
420°C

Hysteresis

< 0.01°C at 0°C using –196°C and 420°C as the end points

Immersion Effects

Reading will not vary more than 0.005°C when the probe immersion is varied between 4 inches and
10 inches in an ice bath (5614).

Calibration

Includes manufacturer’s NIST-traceable calibration and table with R vs. T values in 1°C increments
from –183°C to 500°C. The 5614 and 5612 are calibrated to 420°C and the 5613 to 300°C. ITS-90
coefficients included. Optional accredited calibration available from Hart.

Probe Accuracy (includes
calibration uncertainty and
short-term stability)

±0.018°C at –196°C
±0.018°C at 0°C
±0.019°C at 200°C
±0.023°C at 420°C

Time Constant

Nine seconds typical for 63.2% response to step change in temperature in water flowing at 3 feet per
second

Size:

0.187" dia. x 9"
0.187" dia. x 6"
0 . 25" dia. x 12"

2601

Probe Carrying Case

X = termination. Specify “B” (bare wire), “D” (5-pin DIN for
Tweener Thermometers), “G” (gold pins), “I” (INFO-CON for
1521 or 1522 Handheld Thermometers), “J” (banana plugs),
“L” (mini spade lugs), “M” (mini banana plugs), or “S” (spade
lugs).

5612
5613
5614

Read about our accredited calibration
services on page .

www.hartscientific.com
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PRECISION INDUSTRIAL PRTs

Model 5627

Probes

Specifications

Precision Industrial PRTs
■

3/4-inch bend radius for increased durability

■

NIST-traceable calibration included

W

hen buying a PRT, performance
isn’t the only criterion you need to
look at. The real issues are price-to-accuracy and price-to-durability ratios.
The Model 5627 probes have a temperature range up to 420°C and an accuracy as
good as ±0.05°C. They come in three different lengths. (The six-inch model covers
–200°C to 300°C.) Each instrument is
shipped with its ITS-90 coefficients and a
calibration table in 1°C increments.
One of the best features of this sensor is
that it conforms to the standard 385 curve,
letting you use your DIN/IEC RTD meters
fully. Why use a probe that’s less accurate
than your meter?
The 5627 is manufactured using a coil
suspension element design for increased
shock and vibration resistance. It has a
mineral-insulated sheath with a minimum
bend radius of 3/4-inch for flexibility and
durability. (Bend, if any, should be specified at time of order.)
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Nominal 100

Temperature
Coefficient

0.00385 / /°C nominal

Temperature
Range

–200°C to 420°C
(5627-6 to 300°C; transition and cable
temperature: 0°C to 150°C)

Drift Rate

±0.13°C at 0°C after 1000 hours at
400°C

Sheath Material

316 Stainless Steel

Leads

Teflon™-insulated, nickel-plated stranded
copper, 22 AWG

Termination

Specify. See Ordering Information.

Time Constant

Four seconds maximum for 63.2% response to step change in water moving at
3 fps.

Bending Radius

Sheath may be ordered with a bend on a
minimum radius of 3/4" except for 2"
area of sheath near tip. (Hart lab requires
8" [20 cm] of unbent sheath to
re-calibrate.)

Calibration

Includes manufacturer’s NIST-traceable
calibration and table with R vs. T values in
1°C increments from –196°C to 500°C
(to 300°C for Model 5627-6). ITS-90 coefficients included. Optional accredited
calibration available from Hart.

Immersion

At least 4" recommended

Accuracy
(includes
calibration
uncertainty and
short-term
stability)

±0.050°C at –196°C
±0.050°C at 0°C
±0.051°C at 200°C
±0.055°C at 420°C

Size

5627-12: 12" L x 1/4" Dia.
5627-9: 9" L x 3/16" Dia.
5627-6: 6" L x 3/16" Dia.

Model 5627

Vibration and shock resistant

■

Resistance

Six-inch 5627s are calibrated at
–196°C, –38°C, 0°C, 200°C, and 300°C.
For 9-inch and 12-inch versions, an additional point is added at 420°C.
Each probe is individually calibrated
and includes a report of calibration from
the manufacturer. Contact Hart for calibration in Hart’s NVLAP-accredited lab.
This probe is an excellent value. It has
the price-to-accuracy and price-to-durability ratios you should demand in every PRT
you buy!

Ordering Information
5627-6-X

Secondary PRT, 6" x 3/16", –200°C to 300°C

5627-9-X

Secondary PRT, 9" x 3/16", –200°C to 420°C

5627-12-X

Secondary PRT, 12" x 1/4", –200°C to 420°C

2601

Protective Case

X = termination. Specify “B” (bare wire), “D” (5-pin DIN for
Tweener Thermometers), “G” (gold pins), “I” (INFO-CON for
1521 or 1522 Handheld Thermometers), “J” (banana plugs), “L”
(mini spade lugs), “M” (mini banana plugs), or “S” (spade lugs).

Get the latest product information at
www.hartscientific.com

(800) 438-4278

SMALL DIAMETER INDUSTRIAL PRT

5618A
Specifications

■

Small diameter sheath, 0.125" (3.2mm)

■

Excellent stability

■

Includes ITS-90 coefficients

■

Calibrated from –200°C to 500°C

5618A

Nominal 100 at 0°C

Temperature
Coefficient

0.003923 / /°C nominal

Temperature
Range

–200°C to 500°C
(–200°C to 300°C for 5618A-6-X)

Drift Rate

±0.1°C when used periodically to 500°C

Sheath Material

316 SST

Leads

22 AWG Teflon, 6’

Termination

Specify

Hysteresis

Less than 0.01°C at 0°C when using
–196°C and 420°C as the end points.

Time Constant

9 seconds max for 63.2%

Thermal EMF

Less than 25 mV at 420°C

Calibration

Includes manufacturer’s NIST-Traceable
(Z540) calibration w/ITS-90 coefficients,
R vs. T values in 1°C increments

Size

5618A-12: 12"L x 1/8" diameter
5618A-9: 9"L x 1/8" diameter
5618A-6: 6"L x 1/8" diameter

Probe Accuracy
(includes
calibration
uncertainty and
short-term
stability)

±0.05°C over entire range

Probes

Small Diameter Industrial PRT

Resistance

Ordering Information

F

or secondary level performance with
full ITS-90 calibration, Hart’s new
5618A series PRTs are an excellent choice
for critical temperature measurements.
Featuring a 1/8-inch diameter (3.2 mm)
sheath, these industrial standards probes
have reduced response time without compromising precision. This small diameter
5618A probe works well in many applications where immersion depth is limited.
Larger diameter probes give more measurement error in short immersion depth
applications because they radiate more heat
to or from ambient air.
With each probe you will receive a full
calibration report traceable to NIST and
compliant to ANSI/NCSL Z540. On the report you’ll get the test data and the ITS-90
calibration coefficients that you can easily
input into your Hart thermometer. If you
are using a 1521 Handheld Thermometer
readout, we’ll program the coefficients directly into your INFO-CON connector.
The 5618A is also a great probe to use
for calibrating your Hart 9132 or 9133 infrared calibrators. In fact, these IR black

www.hartscientific.com

body heat sources were designed to be calibrated with this type of probe. Now you can
calibrate these targets in your own lab!
For use from –200°C to 500°C (the
six-inch model goes to 300°C), you won’t
find a better industrial standard in this configuration than our 5618A. We recommend
using the 5618A PRTs with the 1521,
1522, 1502A, or 1529, thermometer
readouts.

5618A-12X 12" Small Diameter Probe
5618A-9-X

9" Small Diameter Probe

5618A-6-X

6" Small Diameter Probe

2601

Protective Case

X = termination. Specify “B” (bare wire), “D” (5-pin DIN for
Tweener Thermometers), “G” (gold pins), “I” (INFO-CON for
1521 or 1522 Handheld Thermometers), “J” (banana plugs),
“L” (mini spade lugs), “M” (mini banana plugs), or “S” (spade
lugs).

Don't forget a protective case!

Technical Tip
Interim Checks Save Trouble Later
You spend good money getting your reference
standards calibrated. How can you be sure that they
continue to measure accurately prior to their next calibration? One way is to periodically compare them to
other reference standards with higher accuracy. Such
a test is called an interim check.
An interim check that most of us are familiar with
is the use of a water triple point cell to check the stability of a PRT. The ISO 17025 suggests the use of interim checks as a quality safeguard. Do this regularly
and keep good records. Your customers and your auditors will thank you. And if you find a problem,
you’ll be glad you found it sooner rather than later!
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HOW ACCURATE IS THAT PROBE?

A

t Hart, we field inquiries every day
about reference thermometers. Inevitably, as a particular thermometer is discussed, the same bottom-line question is
asked: “How accurate is it?”
The purest metrology answer to this
question is, at best, disconcerting: “Nobody knows until you re-calibrate it—after
you’ve used it.”
While this is probably the best answer
that can be given, it’s not very helpful when
you’re trying to select the right thermometer. So if you’d like an idea of accuracy before you buy a thermometer, here are five
things to consider.

Probes

Calibration
One of the most important contributors
to the accuracy of your reference thermometer is the way it was calibrated. All calibrations are not equal.
Calibrations by fixed points are generally better than calibrations by comparison. Calibrations limited to a narrow
temperature range are better than
calibrations done over a needlessly wide
range. Calibrations by people who know
what they’re doing are better than
calibrations by people who don’t.
Your calibration should describe the
method used, state the uncertainty or
test-uncertainty-ratio of the calibration, include a calibration report that meets your
quality standards and demonstrates traceability to a national laboratory, and be done
by an accredited lab or company you trust.
The uncertainty of your probe’s own calibration is the first element of accuracy to
consider.

Short-Term Stability (Repeatability)
Just because your thermometer has been
well calibrated doesn’t mean it repeats
each identical measurement perfectly.
Limitations on the abilities and physical
purity of the sensing element and other materials used in the construction of the thermometer prohibit perfect repeatability.
Different types of thermometers made
by different manufacturers have varying
susceptibilities to errors from hysteresis,
oxidation, and other sources of instability.
Thermocouples, for example, are inher-
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ently less repeatable than reference-grade
thermistors. Strain-free SPRTs are more
repeatable than industrial RTDs. The point
is that short-term instabilities cannot be
“calibrated out” and must be considered as
an additional source of uncertainty.

Long-Term Stability (Drift)
Long-term stability, or “drift,” is a critical specification for any reference thermometer. Many causes of short-term instability grow worse as a thermometer’s
thermal history increases. Normal wear
and tear takes its toll on even the best sensing elements and affects their output. It’s
important to note that “normal wear and
tear,” in this case, should be defined in the
specification.
For example, a drift specification may
be stated as “less than 2 mK after 100 hours
at 661°C” (such as on page ) or as “±0.01°C
at 0°C per year maximum, when used periodically to 400°C” (such as on page 21). If
your intended use of the thermometer is
more or less strenuous than what the manufacturer states, you may anticipate correspondingly more or less drift.
Many causes of long-term drift can be
periodically addressed and, to some extent,
removed. The effects of oxidation, for example, can be largely removed by occasional annealing at high temperatures. Annealing, itself, however, adds more
high-temperature history to the sensor and
should not be done needlessly. One of the
reasons the drift specification is so important is that it helps identify how long you
can use your thermometer between
recalibrations. Be wary of suppliers who
don’t provide a drift specification.

Usage
You won’t find a specification to account for all the ways a reference thermometer can be misused (or even abused), but in
evaluating specifications it must be understood that the manufacturer has made assumptions regarding how its instrument
will be used. At Hart, we tend to write
“looser” specifications to allow for instruments being used in less ideal conditions
than those under which we use them. Not
every manufacturer is so generous.

Typical examples of misuse include inadequate immersion depth, subjection to
mechanical or thermal shock, inadequate
thermal contact against the subject being
measured, use outside the specified temperature range, and extended use at extreme ends of the temperature range. Before assuming your thermometer will
perform the way the manufacturer says it
will, satisfy yourself that it will be used
within the manufacturer’s intended parameters.

Display Accuracy
The uncertainty of the thermometer’s
readout device (bridge, DMM, Black
Stack, etc.) must be added to the uncertainty of the actual thermometer when considering total accuracy. No electrical thermometer (PRT, thermistor, thermocouple,
etc.) generates a direct temperature reading. The resistance or voltage must always
be interpreted (and usually fitted to an
equation), and there are always errors inherent in this process.

In the Final Analysis...
In the end, the fact remains that the metrologist is right. You won’t know how accurately your thermometer has performed
until you recalibrate it. The moral is simple: consider all the appropriate performance specifications, use the thermometer
correctly and carefully, and recalibrate it
soon to verify its performance. As
recalibrations yield positive results and
confidence in an instrument grows, calibration intervals can be extended and maintenance costs decreased. If you’re buying
from the right manufacturer and handling
your thermometer correctly, you’ll find it
not uncommon to experience much better
results than what the manufacturer has
specified.

(800) 438-4278

SECONDARY REFERENCE THERMISTOR PROBES
Specifications - 5610, 5611, 5665
Resistance

Nominal 10,000 at 25°C

Range

0°C to 100°C

Calibration

R vs. T table with 0.1°C increments, interpolation equation furnished

Calibration
Uncertainty

Table and equation are accurate to
±0.01°C

Drift

Better than ±0.01°C per year

Repeatability

Better than ±0.005°C

Size and
Construction

See table on opposite page.

Termination

Specify when ordering.

Specifications - 5674

Secondary Reference Thermistor Probes

Nominal 10,000 at 25°C

Range

0°C to 70°C

Calibration

Optionally available from Hart. See page
156.

Drift

Better than ±0.02°C per year

Repeatability

Better than ±0.07°C

Size and
Construction

See table on opposite page.

Termination

Specify when ordering.

■

Range 0°C to 100°C

■

Short-term accuracy to ±0.015°C; one year drift < ±0.01°C

5610-6-X

6" Immersion Probe

Includes NIST-traceable calibration from manufacturer; accredited Hart calibration optional

5610-9-X

9" Immersion Probe

5611-X

Silicone-Bead Probe

2601

Protective Case

■

H

undreds of thousands of thermistors
are sold every year, but only a few
have the stability necessary for use as
high-accuracy thermometry standards. If
you’re looking for economical lab-grade
thermistor probes for accurate work across
a narrow temperature range, Hart’s Secondary Reference Series thermistor probes
are the best you can buy.
A thermistor offers several advantages
over a PRT as a reference thermometer in
some applications. First, there’s size. A
thermistor is much smaller than a PRT element, and so it can be built into a much
larger variety of probe shapes and sizes.
The smaller element contributes to much
faster response times, too.
If your application involves frequent
handling, a thermistor is less susceptible to
mechanical shock than a PRT. The bottom
line may be better accuracy in fieldwork.
Higher base resistance and larger resistance coefficients make it easier to achieve

www.hartscientific.com

Probes

Resistance

Ordering Information

precision readings. Better resolution and
accuracy are possible for a lower cost.
These probes come in a complete assembly ready for use, and they make an excellent match with the uncertainties of our
thermometer readouts: the 1504 Tweener,
the 1521 and 1522 Handheld Thermometers, and the 1529 Chub-E4 thermometer
readouts.
These probes are accurate to ±0.015°C,
and each comes with a NIST-traceable calibration and a resistance versus temperature table printed in 0.1°C increments.
The Secondary Reference Series
Thermistors cover the temperature range of
0°C to 100°C. No other sensors can match
the accuracy and price combination of
these high-accuracy thermistor probes. Try
one and you’ll agree.

X = termination. Specify “B” (bare wire), “D” (5-pin DIN for
Tweener Thermometers), “G” (gold pins), “I” (INFO-CON for
1521 or 1522 Handheld Thermometers), “J” (banana plugs), “L”
(mini spade lugs), “M” (mini banana plugs), or “S” (spade lugs).

Get the latest product information at
www.hartscientific.com
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SECONDARY REFERENCE THERMISTOR PROBES
Model
5610-6

Immersion Probe
0.125" Dia.
(3.2 mm)

0.250" Dia.
(6.35 mm)

2" Typ.

5610-9
6" or 9"

5611

1.5" Typ.

Silicone-Bead Probe
0.070" Dia.
(1.8 mm)

Applications

Construction

Immersion, calibration
standards

Stainless Steel
Diameter: 0.125"
Sheath Length: 6"
Lead Length: 6'
Stainless Steel
Diameter: 0.125"
Sheath Length: 9"
Lead Length: 6'

Immersion in most liquids (ex- 2-Wire
cept silicone oils), pharmaceu- Silicone Coated
tical, faster response
Diameter: 0.070"
Sheath Length: 0.55"
Lead Length: 6'

Probes

0.55"

Technical Tip
Handle Your Probe Correctly
Good thermometer handling procedures help maintain calibration accuracy. Here are a few pointers.

Don’t
■
■
■
■
■
■

■
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Don’t subject a PRT to physical shock or
vibration.
Don’t bend a probe that is not designed for
bending.
Don’t subject a thermometer to sudden extreme
temperature changes.
Don’t install compression fittings on a probe
sheath.
Don’t subject a thermometer to temperatures
outside its range.
Don’t subject a thermometer’s transition junction,
handle, or lead wires to temperatures outside
their ranges (which likely differ from the
thermometer’s range).
Don’t immerse the probe past the bottom of its
handle.

Do
■
■
■
■
■

Do immerse a probe to at least its minimum
immersion depth.
Do allow the thermometer time to stabilize
before taking readings.
Do use the proper current to prevent self-heating
errors.
Do check your probe’s RTPW value frequently.
Do test the shunt resistance of your probe
periodically. (Shunt resistance is the resistance
between the probe sensor and the probe sheath.)

(800) 438-4278

INDUSTRIAL CALIBRATOR SUMMARY

Handheld Dry-Wells

Field Dry-Wells

Infrared Calibrators

Furnaces

www.hartscientific.com

Model

Range

Accuracy

Description

6102
Micro-Bath

35°C to 200°C
95°F to 392°F

±0.25°C

World’s smallest calibration bath.
Stability to ±0.02°C.
Stirred 2.5-inch-diameter tank.

7102
Micro-Bath

–5°C to 125°C
23°F to 257°F

±0.25°C

Portable bath to –5°C.
No refrigeration—solid-state cooling.
Stability to ±0.015°C.

7103
Micro-Bath

–30°C to 125°C
–22°F to 257°F

±0.25°C

Ultracold Micro-Bath reaches –30°C.
No refrigeration or external cooling needed.
Stability to ±0.03°C.

Model

Range

Accuracy

9100S
Handheld
Dry-Well

35°C to 375°C
95°F to 707°F

±0.25°C at 100°C
±0.5°C at 375°C

9102S
Handheld
Dry-Well

–10°C to 122°C
14°F to 252°F

±0.5°C

Description
World’s smallest dry-well.
Fixed block with 4-inch well depth.
Four hole patterns available.

Page
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Page
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Handheld unit cools to –10°C.
Two 0.5-inch-diameter, removable sleeves.

Model

Range

Accuracy

9009
Dual-Block
Calibrator

–15°C to 350°C
5°F to 662°F

Cold block: ±0.2°C
Hot block: ±0.6°C

Dual-block industrial dry-well.
Each block has two wells with removable sleeves.
Water- and air-tight enclosure.

Description
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9103
Field Dry-Well

–25°C to 140°C
–13°F to 284°F

±0.25°C

Small, lightweight field calibrator reaches –25°C.
Stability to ±0.02°C.
Calibrates up to six probes at once.
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9140
Field Dry-Well

35°C to 350°C
95°F to 662°F

±0.5°C

Portable field calibrator.
Choose from four multi-hole, removable inserts.

9141
Field Dry-Well

50°C to 650°C
122°F to 1202°F

±0.5°C to 400°C
±1°C to 650°C

High-temp field calibrator.
Interface-it software and RS-232 included.
Extremely small and fast for temperature range.

Model

Range

Accuracy

9132

50°C to 500°C
122°F to 932°F

±0.5°C at 100°C
±0.8°C at 500°C

Certifies most handheld pyrometers.
Short heating and cooling times.

9133

–30°C to 150°C
–22°F to 302°F

±0.4°C

Calibrates at cold temperatures.
Gets to desired temperature quickly.

Model

Range

Stability

9150
Thermocouple
Furnace

150°C to 1200°C
302°F to 2192°F

±0.5°C

Description

Description
Benchtop thermocouple furnace.
Interchangeable insert sleeves.
Fast heating and cooling.

Page

Industrial

Micro-Baths

Page
40

Page
43
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MICRO-BATHS

Industrial

Micro-Baths
■

World’s smallest portable calibration baths

■

Calibrates sensors of any size or shape

■

Stability to ±0.015°C

■

Ranges from –30°C to 200°C

N

eed portability and extreme stability?
Hart Micro-Baths have both. We invented the Micro-Bath. And, while many
have tried to duplicate it, none of them use
proprietary Hart Scientific controllers, so
none of them deliver performance like a
Hart bath. Micro-Baths can be used anywhere for any type of sensor. The Model
6102 weighs less than 10 pounds, with the
fluid. It’s lighter and smaller than most
dry-wells, has a spill-proof lid, and is easier
to carry than your lunch. You can take it
where you need to go without carts or excessive effort. Micro-Baths can even be
transported with the fluid in them.
Wherever you go with your Micro-Bath, you can count on its performance. Each model is stable to ±0.03°C or
better, depending on the fluid you use. Uniformity is ±0.02°C or better for low uncertainties using a reference thermometer.
Display accuracy has been improved to
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Models 6102, 7102, and 7103

±0.25°C for quick calibrations without a
reference thermometer. In short, you get
the stability and precision of a liquid bath
in a dry-well-sized package. Don’t be
fooled by competitors who place a can of
oil inside a dry-well and call it a bath. Hart
Micro-Baths are maximized for true
fluid-bath performance.
With a 1.9-inch diameter, 5.5-inch deep
tank, a Micro-Bath can calibrate any type
of sensor including short, square, or
odd-shaped sensors. The problems of fit
and immersion are virtually eliminated by
using a fluid medium rather than a
dry-block calibrator. Micro-Baths are perfect for liquid-in-glass and bimetal
thermometers.
The 6102 has a temperature range from
35°C to 200°C, the 7102 covers –5°C to
125°C, and the 7103 extends from –30°C
to 125°C. Stability, uniformity, and accu-

racy specifications cover the entire range
for each bath, not just the best temperature.
All Micro-Baths have RS-232 ports,
come with our Interface-it software, and
can be used with Hart’s MET/TEMP II
software (described on page 45). Also included are contacts to calibrate a thermal
switch, eight set-point memory storage,
ramp-rate adjust, and over-temperature
safety cutout.
You may have noticed we haven’t
touted our CFC-free refrigeration. Yes,
cold Micro-Baths are CFC-free, and also
compressor-free. That’s right—no heavy,
noisy compressor to lug around. We
achieve our temperature range and stability
with only one moving part. This means
more durability and less weight.
Hart manufactures and sells temperature calibration baths of every size and
shape, and now we have the smallest and
lightest baths in the industry to go with the
dozens of other models we make.
Look at the specs, price, and value of
these portable instruments and you’ll know
why Hart Scientific is the number-one
company in this business.

A Micro-Bath’s 1.9-inch-diameter tank lets you calibrate just about
any size industrial sensor.

Don't forget a protective case!

(800) 438-4278

Ranges from –30°C to 200°C
Specifications
Range

6102

7102

7103

35°C to 200°C (95°F to 392°F)

–5°C to 125°C (23°F to 257°F)

–30°C to 125°C (–22°F to 257°F)

±0.25°C

Accuracy
±0.02°C at 100°C (oil 5013)
±0.03°C at 200°C (oil 5013)

Stability

±0.015°C at –5°C (oil 5010)
±0.03°C at 121°C (oil 5010)

±0.03°C at –25°C (oil 5010)
±0.05°C at 125°C (oil 5010)

±0.02°C

Uniformity

0.01°C/F

Resolution

5°C to 45°C

Operating Temperature
Heating Time

25°C to 200°C: 40 minutes

25°C to 100°C: 30 minutes

25°C to 100°C: 35 minutes

Cooling Time

200°C to 100°C: 35 minutes

25°C to 0°C: 30 minutes

25°C to –20°C: 45 minutes

2.5" dia. x 5.5" deep (64 x 139 mm) (access opening is 1.9" [48 mm] in diameter)

Well Size
Size

5.5" W x 10.38" H x 8" D
(14 x 26 x 20 cm)

7.2" W x 12" H x 9.5" D
(18 x 31 x 24 cm)

9" W x 13.2" H x 10.5" D
(23 x 34 x 26 cm)

Weight

10 lb. (4.5 kg) with fluid

15 lb. (6.8 kg) with fluid

22 lb. (9.8 kg) with fluid

Volume

0.75 L

0.75 L

1.0 L

Power

115 VAC (±10%), 2.3 A or 230 VAC (±10%), 1.1 A,
switchable, 50/60 Hz, 270 W

115 VAC (±10%), 1.8 A or 230 VAC (±10%), 0.9 A,
switchable, 50/60 Hz, 200 W

94–234 VAC (±10%), 50/60 Hz, 400 W

RS-232 included with free Interface-it software

Computer Interface
Data at 50°C, 100°C, 150°C, and 200°C

Ordering Information - 6102
6102
2082-M
2083
5013-L
9310
3320

Micro-Bath, 35°C to 200°C (includes a transport
seal lid and a 2082-M test lid)
Spare test lid
3-inch tank extension adapter (affects stability,
uniformity, and range at extreme temperatures)
Silicone oil, type 200.20, 1 liter (usable range:
10°C to 230°C)
Carrying Case
Spare Stir Bar, MicroBath

Data at –5°C, 25°C, 55°, 90°C, and 121°C

Data at –25°C, 0°C, 25°C, 50°C, 75°C, 100°C,
and 125°C

Ordering Information - 7103
7103
2085
5010-L
9317
3320

Industrial

NIST-Traceable
Calibration

Micro-Bath, –30°C to 125°C (includes a transport seal lid and a 2085 test lid)
Spare test lid
Silicone oil, type 200.05, 1 liter (usable range:
–40°C to 130°C)
Carrying Case
Spare Stir Bar, MicroBath

Ordering Information - 7102
7102
2082-P
2083
5010-L
9311
3320

Micro-Bath, –5°C to 125°C (includes a transport
seal lid and a 2082-P test lid)
Spare test lid
3-inch tank extension adapter (affects stability,
uniformity, and range at extreme temperatures)
Silicone oil, type 200.05, 1 liter (usable range:
–40°C to 130°C)
Carrying Case
Spare Stir Bar, MicroBath

www.hartscientific.com
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SELECTING A DRY-WELL TEMPERATURE CALIBRATOR

Industrial

I

f you have industrial temperature sensors such as RTDs, thermocouples,
thermistors, bimetal thermometers, or liquid-in-glass thermometers to calibrate, you
need a reliable heat source to verify
accuracy.
A dry-well calibrator is a great combination of accuracy, portability, and price
for industrial calibration applications. Typical dry-wells produce calibration accuracies of better than ±0.5°C over a range of
–25°C to 650°C. In addition, for comparison of sensors in a dry-well’s temperature
block, hole-to-hole uniformity is commonly ±0.05°C. These uncertainties are
well matched to the typical uncertainties of
industrial temperature sensors.
To select the appropriate dry-well for
your industrial sensors, you should
consider:
■ Temperature Range
■ Accuracy and Stability
■ Uniformity
■ Well Flexibility
■ Portability
■ Sensor Immersion
■ Throughput

Temperature Range
The temperature limits of the dry-well
must meet your minimum test requirements
for the sensors being calibrated. The ideal
calibration spans the entire usable range of
the test sensor. However, extrapolating a
noncritical temperature point may save time
while not affecting the overall system
uncertainty.
Even after a full-range calibration of your
temperature sensor, it’s a good idea to check
its accuracy in the precise range over which it
is most often used. If you calibrate an RTD
between 0°C and 100°C but are only monitoring room temperature, you may want to
set your dry-well to 25°C and see how your
calibrated sensor performs at its most important temperature.

Accuracy and Stability
The two most critical specs on a dry-well
are accuracy and stability. Accuracy is how
close the unit’s well temperature is to the programmed set-point. Stability is the temperature fluctuation of the instrument around the
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desired set-point over time. If your dry-well
does not meet your accuracy requirements
and does not maintain a stable temperature,
your probe could be reading a much different
temperature than your display indicates.
A good rule of thumb is to make sure
your dry-well is at least four times as accurate as the sensors you are checking. Also,
make sure to get a certificate from the manufacturer certifying that the calibration is
traceable to NIST. It shouldn’t cost extra
for the certificate.
Here’s another tip. The dry-well should
have at least the set-point resolution of the
accuracy it claims for your target accuracy.
For example, if you’re calibrating an RTD to
±0.5°C at 100°C and your instrument only
displays temperature to ±1°C, you obviously
can’t claim better than 1°C for your
calibration.

the sensor and the heated block is better.
Using a removable sleeve can add additional uncertainty by introducing an air gap
in the block.
Make sure that as you compare sensors in
the same block, they are both in the same
mass of metal. The manufacturer should be

Uniformity
If you’re using a reference thermometer, temperature uniformity throughout the
block becomes critical. Gradients from the
bottom of the block to the top of the block
can be minimized by matching sensor
depths (see “Sensor Immersion”). Wellto-well gradients are also inherent in the
design and thermal characteristics of each
dry-well and need to be factored into your
total uncertainty calculation.
Some manufacturers confuse “accuracy” with well-to-well gradients, implying that their product is as “accurate” as its
gradient. They fail to include stability and
reference thermometer uncertainties, and
they misrepresent their product’s performance. Always consider how you are going to use your dry-well calibrator and then
include the uncertainties that apply to your
situation.

Well Flexibility
When purchasing a dry-well, make certain that the probes you need to test will fit
in the unit’s heated block. Most dry-wells
use removable sleeves to size the main
temperature well. This gives you the flexibility to calibrate a wider variety of probes
with one instrument. The best accuracy comes from the holes that are drilled directly
into the block because the contact between

A removable insert can be customized with two drilled holes for best
accuracy.

able to recommend the best way to compensate for the error in removable sleeves. For
comparison calibrations in a dry-well, Hart
Scientific recommends a specially designed
sleeve with multiple holes in the same sleeve.
This eliminates most of the introduced error.

Portability
If you carry a lot of instruments to field
sites, portability may be a concern. Size,
weight, and “carry-ability” are important
factors to consider with many industrial applications. A dry-well should be designed
for easy transport to the test site.
One of the most significant developments
in dry-well technology was the emergence of
the handheld dry-well. This brought dry-well
technology to a new level of practicality. You
can now pack a dry-block calibrator into your
tool kit, whereas you previously had to put it
on a cart to move it around.
Some of these handheld units can be
battery powered for greater portability.
What we used to call portable is now bulky
and heavy. Make sure that your unit adds to
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Continued
Throughput

your calibration power, not to your back
problems.

Sensor Immersion
Sensor immersion is a recurring topic
when considering a dry-well for calibration
of temperature probes. Immersion can be
the single largest contributor to error in
dry-well calibrations. In the ideal world, all
of our sensor assemblies would be the same
size and depth. Unfortunately, this is not
the ideal world.
Immersing a 2-inch sensor assembly
only 2 inches into a 6-inch well could yield
an error up to 10°C. This is inherent in all
dry-wells. In many cases, a bath is a better
calibration medium, but not always practical. There are some techniques you can use
to counter this error and bring a dry-well
into a workable uncertainty level.
When calibrating a short-stem probe,
always use a comparison technique. Do not
compare the test reading to the dry-well
display; it doesn’t give you the best results.
It’s better to use a reference probe of similar type, size, and diameter. The closer the
sizes match, the more accurate the comparison. Size impacts the amount of heat lost
to ambient through the probe stem.
Immerse the similarly sized probes (the
reference and test probes) at exactly the
same depth into the block in holes that have
a similar fit and distance from the heating
source of the unit. What you are trying to
achieve is identical heat properties inside
the block, ensuring that both sensors are
sensing the same temperatures in the same
way. Any deviation will cause further
error.
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Industrial

Handheld block calibrators have made industrial calibration more
portable.

If you’re like the rest of the world, trying to calibrate as many sensors as possible
in a limited time period, get a block calibrator that allows you to insert more than one
probe at a time. If your unit only has one
calibration well, have the manufacturer
drill several holes into the removable
sleeve.
An additional consideration for increased throughput is automation. Make

face, so if you need to automate in the future to stay competitive, you can.
Dry-wells have become the most practical tools in industrial temperature calibration. Units are now built that fit in your
hand. Some are battery-powered and even
accurate enough to be used as lab standards. Microprocessor-based controllers
can store set-points and ramping cycles and
even interface to your PC. Each unit is
unique in its ability to satisfy the requirements of specific calibration applications.
Select the dry-well that best fits your

Multiple-hole blocks can increase throughput by calibrating several
probes simultaneously.

application and you will have years of successful calibrating. If you have specific application concerns, call the manufacturer
for help in selecting the unit that best fits all
the considerations mentioned in this
article.

Short-stem sensors should be calibrated by comparison at the same
depth when using a block calibrator.

sure that you select a manufacturer that has
truly automating calibration software for
controlling the calibration of your probes.
This can save you an enormous amount of
time. Also, make sure the unit you select
includes a PC link, like an RS-232 inter-
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HANDHELD DRY-WELLS
Model 9102S Dry-Well
For work in the temperature range of
–10°C to 122°C, Hart’s Model 9102S
dry-well is another first in the industry, featuring display accuracy of ±0.25°C.
This dry-well is only four inches high
and six inches wide, achieves temperatures
as low as –10°C, includes a NIST-traceable
calibration, and is stable to ±0.05°C. The
Model 9102S is excellent for dial gauges,
digital thermometers, bulb switches, and
other sensors that need calibration below
ambient.
The 9102S has two wells so you can use
one for a reference thermometer to increase
accuracy. Both wells are 1/2 inch (12.7
mm) in diameter, and each has inserts
available for almost any sensor size. The
9102S also has a battery pack option that
gives you approximately four hours of field
use when AC power is unavailable.

Industrial

Handheld Dry-Wells
■

Smallest dry-wells in the world

■

Proprietary Hart Scientific controller

■

Accuracy to ±0.25°C, stability of ±0.05°C at 0°C

■

RS-232 interface with Hart Interface-it software

H

art’s line of portable dry-wells is incredible. They’re the smallest, lightest, and most portable dry-wells in the
world. And now they’re better than ever!

Model 9100S Dry-Well
Since we introduced the world’s first
truly handheld dry-well, many have tried to
duplicate it—in vain. Despite its small size
(2¼ inches high and 5 inches wide) and
light weight, the 9100S outperforms every
dry-well in its class in the world.
It’s simple and convenient, too. Anyone
can learn to use one in less than 15 minutes.
It has a range to 375°C (707°F) and is perfect for checking RTDs, thermocouples,
and small bimetal thermometers in the
field.
Plug it in, switch it on, set the temperature with the front-panel buttons, and insert
your probe into the properly sized well.
Compare the reading of your device to the
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Models 9100S and 9102S

display temperature or to an external reference, and the difference is the error in your
device. With a proprietary Hart Scientific
temperature controller, the 9100S has a display resolution of 0.1 degrees. Display accuracy ranges from ±0.25°C to ±0.5°C and
stability ranges from ±0.07°C to ±0.3°C, depending on set-point temperature.

Model 9102S shown with battery pack, which includes a battery,
carrying bag, cables, and charger.
Don't forget a protective case!

Enter

Menu

Exit

Unit

Contrast

1529
Chub-E4

Have you considered a good reference
thermometer? See page 4.

Take the 9100S anywhere. It’s the smallest dry-well in the world.
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Ranges from –10°C to 375°C
Specifications

9100S

9102S

35°C to 375°C (95°F to 707°F)

–10°C to 122°C (14°F to 252°F) at 23°C ambient

Accuracy

±0.25°C at 50°C; ±0.25°C at 100°C; ±0.5°C at 375°C

±0.25°C

Stability

±0.07°C at 50°C; ±0.1°C at 100°C; ±0.3°C at 375°C

±0.05°C

Range

±0.2°C with sensors of similar size at equal depths within wells

Well-to-Well Uniformity

ambient to 375°C: 9.5 minutes

Heating Times

ambient to 100°C: 10 minutes

Stabilization

5 minutes

7 minutes

Cooling Times

375°C to 100°C: 14 minutes

ambient to 0°C: 10 minutes

4 inches (102 mm);
1/16" (1.6 mm) hole is 3.5" (89 mm) deep

4 inches (102 mm)

N/A

Available in sizes from 1/16" (1.6 mm) to 7/16" (11.1 mm)
[1/4" (6.4 mm) and 3/16" (4.8 mm) included]

115 VAC (±10%), 1.5 A or 230 VAC (±10%), 0.8 A, specify, 50/60 Hz, 175 W

94-234 VAC (±10%), 50/60 Hz, 60 W; or 12 VDC

2.25" H x 4.9" W x 5.9" D
(57 x 125 x 150 mm)

3.9" H x 5.5" W x 6.9" D
(99 x 140 x 175 mm)

Well Depth
Removable Inserts
Power
Size

2 lb. 3 oz. (1 kg)

Weight

4 lb. (1.8 kg)
RS-232 included with free Interface-it software

Computer Interface
NIST-Traceable Calibration

Data at 50°C, 100°C, 150°C, 200°C, 250°C, 300°C, and 375°C

Data at –10°C, 0°C, 25°C, 50°C, 75°C, 100°C, and 122°C

9100S Fixed-Block Options
Block “B”
5/32" (4 mm)

1/8" (3.2 mm)

3/8" (9.5 mm)

Block “C”
3/16" (4.8 mm)
1/2" (12.7 mm)
(accepts 9102H inserts)

3/16" (4.8 mm)

3/16" (4.8 mm)
1/4" (6.4 mm)

1/16" (1.6 mm)

Industrial

1/4" (6.4 mm)

Block “A”

3/16" (4.8 mm)

1/8" (3.2 mm)

9100S fixed-block options. Order number 9100S-A, 9100S-B, 9100S-C, or 9100S-D for the desired block option.

Ordering Information - 9100S

9102S Calibration Wells

Removable
insert
sleeves
1/2" O.D. x
4" deep
(13 mm x
102 mm)

Ordering Information - 9102S

9100S-A

HDRC Micro-Block A

9102S

HDRC Micro-Block

9100S-B

HDRC Micro-Block B

3102-0

Insert, blank

9100S-C

HDRC Micro-Block C

3102-1

Insert, 1/16" (1.6 mm)

9300

Rugged Carrying Case

3102-2

Insert, 1/8" (3.2 mm)

3102-3

Insert, 3/16" (4.8 mm)

3102-4

Insert, 1/4" (6.4 mm)

3102-5

Insert, 5/16" (7.9 mm)

3102-6

Insert, 3/8" (9.5 mm)

3102-7

Insert, 7/16" (11.1 mm)

3102-8

Insert, 5/32" (4 mm)

9320

Battery pack for 9102S

9308

Carrying Case

9102S block configuration. Instrument includes 1/4" and 3/16" inserts. Order additional sizes as needed.

Get the latest product information at
www.hartscientific.com

www.hartscientific.com
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INDUSTRIAL DUAL-BLOCK CALIBRATOR
For use with automated systems, the
9009 comes with an RS-232 connection
and our Model 9930 Interface-it software,
which allows you to control and monitor
temperatures from your PC. For completely automated calibrations, Hart’s
MET/TEMP II software (page 45) also integrates with the 9009.
Two blocks in one unit, a total range of
–15°C to 350°C, portability, durability,
versatility, performance, and automation.
Hart Scientific delivers it all.

Industrial

Industrial Dual-Block Calibrator
■

Temperatures from –15 C to 350 C in one unit

■

Two wells in each block for simultaneous comparison calibrations

■

Rugged, lightweight, watertight enclosure

Y

ou’ve been asking for it and now we’re
making it for you. Hart’s 9009 Industrial Dual-Block Calibrator lets you calibrate
at hot and cold temperatures at the same time.
Double your productivity or cut your calibration time in half—either way you look at it,
your in-field temperature calibrations just got
easier.
The 9009 includes two independently
controlled temperature blocks. The hot
block provides temperatures from 50°C to
350°C, while the cold block covers the
range –15°C to 110°C. Each block is controlled by a precision Hart Scientific temperature controller. These aren’t some
off-the-shelf controllers we glued into a
box. These are Hart Scientific controllers
from the leading temperature company in
the world.
Each temperature block includes two
wells with removable inserts. You can calibrate four probes at once, or you can calibrate two probes at the same time with an
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Model 9009

external reference (like Hart’s 1521 LLK
Thermometer on page 5), or you can use
the two temperature wells to get quick
“zero” and “span” references for transmitter calibrations.
Need portability and durability? The
9009 is housed in a tough Pelican™ case
that is both airtight and watertight. It’s a
small package weighing only 10 pounds,
yet it fits everything you need, including a
power cord and four extra inserts. Inserts
are available to accommodate sensors of
any size from 1/16" (1.6 mm) to 7/16”
(11.1 mm). This rugged system can go
anywhere.
Of course, the 9009 also delivers the performance you expect from a Hart Scientific
temperature source. The cold block is calibrated to within ±0.2°C with stability of
±0.05°C. The hot block’s display is accurate to ±0.6°C with stability of ±0.05°C. A
NIST-traceable calibration is included for
each of the two test blocks.

The 9009 is built into a small, lightweight, rugged enclosure that
holds everything you need and comes in black or yellow.

Technical Tip
Increase Dry-Well Performance with a
Reference Thermometer
To increase the performance of a block calibrator
and the accuracy level of your calibrations, add a reference thermometer to your system. The Tweener
Thermometers and Handheld Thermometers on
pages 37–41 can bring your NIST-traceable uncertainty from ±0.5°C to ±0.05°C.
Using a comparison technique, users insert both
the test and reference probe into the same block at
the same time, which yields a much better calibration. Both probes, if inserted at the same depth with
similar size and diameters, will be sensing more of
the same temperature than a single probe inserted
and compared to the sensor that feeds the display.
Tweener and Handheld Thermometers are used
with a high-accuracy reference PRT or thermistor calibrated to the ITS-90 scale and included with a certificate and calibration coefficients.
We designed many of our field calibrators with
removable insert sleeves that have multiple holes
drilled for use with a reference thermometer system.

(800) 438-4278

Ranges from –15°C to 350°C
Specifications
Range

Hot Block

Cold Block

50°C to 350°C (122°F to 662°F)

–15°C to 110°C (5°F to 230°F)
(–8°C [18°F] with hot block at 350°C [662°F])

±0.6°C

Accuracy

±0.2°C
±0.05°C

Stability

±0.1°C

Well-to-Well Uniformity

0.1°

Display Resolution
Heating Times

10 minutes from 25°C to 350°C

Cooling Times

30 minutes from 350°C to 100°C

15 minutes from 25°C to 110°C
16 minutes from 25°C to –15°C
8 minutes

Stabilization Times

4" (102 mm)

Well Depth
Removable Inserts

Two 1/4" (6.4 mm) and two 3/16" (4.8 mm) inserts included; see Ordering Information for other available inserts

Computer Interface

RS-232 included with free Interface-it software

Power

115 VAC (±10%), 3 A, or
230 VAC (±10%), 2 A, specify, 50/60 Hz, 280 W

Size

7" H x 10.5" W x 9.75" D (178 x 267 x 248 mm)
10 lb. (4.5 kg)

Weight
Data at 50°C, 100°C, 150°C, 200°C, 250°C, 300°C, and 350°C

NIST-Traceable Calibration

Data at –8°C, 0°C, 25°C, 50°C, 75°C, 100°C, and 110°C

Ordering Information
Industrial Dual-Block Dry-Well (X = case color.
Specify “B” for black or “Y” for yellow.) Includes
two 1/4" (6.4 mm) and two 3/16" (4.8 mm)
insters.

3102-0

Insert, Blank

3102-1

Insert, 1/16" (1.6 mm)

3102-2

Insert, 1/8" (3.2 mm)

3102-3

Insert, 3/16" (4.8 mm)

3102-4

Insert, 1/4" (6.4 mm)

3102-5

Insert, 5/16" (7.9 mm)

3102-6

Insert, 3/8" (9.5 mm)

3102-7

Insert, 7/16" (11.1 mm)

3102-8

Insert, 5/32" (4 mm)

Technical Tip
The Sometimes Subtle Art of Specsmanship

9009 Calibration Wells

Removable
insert
sleeves
1/2" O.D. x
4" deep
(13 mm x
102 mm)

Each block contains two wells, which accept removable inserts. A
1/4” and a 3/16” insert are included for each block. Additional
sizes (including custom sizes) are available.

www.hartscientific.com

Use MET/TEMP II software and a reference thermometer to recalibrate your own heat sources!.

Industrial

9009-X

“Specsmanship” is the careful wording of performance specifications to provide the expectation of better
performance than practically achievable. We see this often as we work with customers who are comparing our
products against others. Hart’s philosophy is to provide
meaningful, clearly written specifications that provide
verifiable and guaranteed performance. Unfortunately,
all manufacturers don’t seem to share our approach,
particularly when it comes to heat sources such as baths
and dry-wells. Here are some terms to watch out for:
“Typical” or “Best” – While “typical” or “best”
specifications may provide useful information, they offer
no guarantee that the unit you buy is “typical” or capable of providing the “best” performance as listed. For
calibration applications, worst-case or guaranteed performance specifications are required that include all natural variations in the product. “Typical” or “best”
specifications are fine if accompanied by a guaranteed
specification. If they’re not, be sure you ask!
“Relative” Accuracy – “Relative” accuracy
specs attempt to remove errors associated with the test
standards or reference thermometers used in a heat
source. This assumes that references contribute no measurement errors—an impossibility! Some may argue
that “relative” specs allow the customer to add the error
of their reference to obtain a complete specification

unique to their situation. And we would agree, but the
fact that the specification excludes these errors is too often relegated to the fine print and is simply misleading to
less-informed readers. One thing’s for sure. You can’t directly compare “relative” specs to “absolute” specs,
since the components of “relative” specs comprise a subset of the components of “absolute” specs.
“Comprehensive Evaluation Reports” –
Evaluation reports are a very important method of determining the performance of a unit or sample of units.
Evaluation reports can be misleading, however, if they
are used to infer the performance of an entire population of instruments, or more importantly, the unit you
are purchasing. Evaluation reports only provide information regarding the units that were evaluated and the
conditions present during the evaluation. It takes extensive engineering analysis to use this information to produce a specification of performance that applies to all
units being produced. Be sure whatever specs you rely
on are the ones the manufacturer guarantees and will
stand behind.
If you ever have a question about Hart’s specifications, please talk to us and we’ll gladly help you understand the performance you can expect from our
products.
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FIELD DRY-WELLS

Industrial

Field Dry-Wells

Models 9103, 9140, and 9141

■

Lightweight and very portable

■

Accuracy to ±0.25°C

■

RS-232 and Interface-it software included

■

Easy to recalibrate

I

f you’ve been using dry-well calibrators,
you know there’s a lot more to a dry-well
than its temperature range and stability.
Size, weight, speed, convenience, and software are also significant.
Dry-wells need to be portable, flexible,
and suitable for high-volume calibrations
or certifications. If they’re not, you’ll soon
forget about the great stuff the sales rep

told you and realize what you’ve really
bought.
At Hart Scientific, we use dry-wells every day in our manufacturing and calibration work, and we know what makes a
dry-well easy and productive to
use—which is exactly how users describe
our series of “field” dry-wells. These

dry-wells work for you instead of you
working for your dry-well.
These three units beat every other comparable dry-well in the industry in performance, size, weight, convenience, ease of
calibration, software, and price. In addition, the heating and cooling rate of each of
these dry-wells is adjustable from the front
panel, thermal switches can be checked for
actuation testing, and multiple-hole inserts
are available for a variety of probe sizes.
Hart dry-wells are easy to calibrate.
You don’t even have to open the case. This
means less maintenance costs and less
down time when they do need calibration.
Our Interface-it software lets you adjust
set-points and ramp rates, log dry-well
readings to a file, create an electronic strip
chart, and perform thermal switch testing
with data collection. The software is written for Windows and has a great graphical
interface. It’s the best dry-well software in
the industry. Regardless of whether you
want basic software or a completely automated calibration system, we’ve got what
you want. Read about all our great packages starting on page 44.
Every dry-well we ship is tested at our
factory, and every unit comes with a
NIST-traceable calibration. There’s no extra charge for the report, because we consider it an essential ingredient in our quality program. You shouldn’t have to pay
extra for calibration procedures we perform anyway.

Model 9103
The Model 9103 covers below-ambient
temperatures as low as –25°C. The 9103 is
stable to ±0.02°C, and its display is cali-

Interchangeable Insert Options
1/16"
1/2"

Insert “A”

Insert “B”

1/4"

3/16"
3/8"

Insert “C”
1/4"

1/4"
3/8"

3/8"

Insert “D”
3 mm

4 mm

6 mm
6 mm

1/8"

3/16"

1/4"

3/16"

4 mm

3 mm

When ordering, replace the “X” with the appropriate insert letter. Order additional inserts as your applications require.
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Ranges from –25°C to 650°C
9103

9140

9141

–25°C to 140°C (–13°F to 284°F)
at 23°C ambient

35°C to 350°C (95°F to 662°F)

50°C to 650°C (122°F to 1202°F)

Accuracy

±0.25°C

±0.5°C (holes greater than 1/4" [6.35 mm]: ±1°C)

±0.5°C to 400°C; ±1.0°C to 650°C
(holes greater than 1/4": ±2°C)

Stability

±0.02°C at –25°C
±0.04°C at 140°C

±0.03°C at 50°C
±0.05°C at 350°C

±0.05°C at 100°C
±0.12°C at 500°C
±0.12°C at 650°C

±0.1°C between similarly sized wells

±0.1°C with similarly sized wells

±0.1°C below 400°C, ±0.5°C above 400°C with similarly
sized wells

Heating Times

18 minutes from ambient to 140°C

12 minutes from ambient to 350°C

12 minutes from ambient to 650°C

Cooling Times

20 minutes from ambient to –25°C

15 minutes from 350°C to 100°C

25 minutes from 650°C to 100°C

Range

Well-to-Well Uniformity

Stabilization Time

7 minutes

Immersion Depth

4.875” (124 mm)
Insert A, B, C, or D included (specify when ordering)

Inserts

1.25" diameter x 4.88" length
(31.8 x 124 mm)

Outside Insert
Dimensions

RS-232 included with free Interface-it software (Model 9930)

Computer Interface
Power
Size
Weight
NIST-Traceable
Certificate

1.12" diameter x 4.88" length
(28.5 x 124 mm)

115 VAC (±10%), 1.3 A or 230 VAC (±10%), 0.7 A,
switchable, 50/60 Hz, 150 W

115 VAC (±10%), 4.4 A or 230 VAC (±10%), 2.2 A,
switchable, 50/60 Hz, 500 W

115 VAC (±10%), 8.8 A or 230 VAC (±10%), 4.4 A,
switchable, 50/60 Hz, 1000 W

5.63" W x 10.25" H x 9.63" D
(143 x 261 x 245 mm)

6" W x 3.375" H x 7.75" D
(152 x 86 x 197 mm)

4.3" W x 9.3" H x 7.3" D
(109 x 236 x 185 mm)

12 lb. (5.7 kg)

6 lb. (2.7 kg)

8 lb. (3.6 kg)

Data at –25°C, 0°C, 25°C, 50°C, 75°C, 100°C, and 140° Data at 50°C, 100°C, 150°C, 200°C, 250°C, 300°C, and Data at 100°C, 200°C, 300°C, 400°C, 500°C, and 600°C
350°C

brated to an accuracy of ±0.25°C at all temperatures within its range. 0°C is reached in
just eight minutes, and 100°C is reached in
six minutes, so your time is spent calibrating—not waiting.
The 9103 reaches temperatures 50°C
below ambient, so –25°C is reached under
normal ambient conditions. Our competitors like to advertise their units as reaching
–45°C when they really mean –45°C below
ambient, which typically means it will go
to –20°C. Our unit doesn’t require you to
work in a walk-in freezer to achieve its full
advertised range.
Choose one of three removable inserts
sized for probes from 1/16 inch to 1/2 inch
in diameter. Insert A handles a full range of
probe sizes with a single well of each size.
Insert B features two wells each of 3/8, 1/4,
and 3/16 inches in diameter for doing comparison calibrations. Insert C has six
1/4-inch-diameter wells for multiple probe
calibrations, and Insert D has three pairs of
metric sized wells.

A special adapter sleeve is also available for maintaining X Cells (page ) in a
9103 Dry-Well.

Model 9140
The Model 9140 has a temperature
range of 35°C to 350°C, and it reaches its
maximum temperature in 12 minutes. At
six pounds, it’s small enough to easily
carry in one hand. It’s truly a unique innovation in dry-wells.
The unit has a stability of ±0.05°C or
better and a uniformity of at least 0.4°C in
the largest-diameter wells and 0.1°C in the
smaller wells. Despite its small size, this
unit performs.
Use the display, calibrated to ±0.5°C, as
your reference, or use an external thermometer for maximum calibration accuracy. With three removable inserts to
choose from, the 9140 is as versatile as it is
fast.

Model 9141
Here’s an upright unit you’re going to
love. It does calibrations up to 650°C,
weighs only eight pounds, and heats up to
650°C in only 12 minutes—12! This drywell does everything but get legs and walk
to the job for you. (And we’re working on
one that does that too.)
This four-inch-wide dry-well is amazing. You can control all functions from the
front panel or hook it up to your PC with its
built-in RS-232 port. And just like the
9140, it works with all of our software described on page 44.
It has three removable well inserts
available, an optional carrying case, a
NIST-traceable calibration, and the best
price in the industry.

Enter

Menu
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Exit

Unit

Contrast

1529
Chub-E4

Have you considered a good reference
thermometer? See page 4.
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Specifications

FIELD DRY-WELLS

Ranges from –25°C to 650°C

Ordering Information - 9103
9103-X

Dry-Well (specify X, X = A, B, C, or D included
insert)

3103-1

Insert, blank

3103-2

Insert A

3103-3

Insert B

3103-4

Insert C

3103-5

X Cell Adapter Sleeve, 9103 (see page )

3103-6

Insert D

9316

Rugged Carrying Case

Ordering Information - 9140
9140-X

Dry-Well (specify X, X = A, B, C, or D included
insert)

3140-1

Insert, blank

3140-2

Insert A

3140-3

Insert B

3140-4

Insert C

3140-6

Insert D

9308

Rugged Carrying Case

Hart not only includes an RS-232 port on the 9103, 9140, and 9141, but also gives you free Windows control software (Interface-it) to automate your dry-well.

Industrial

Ordering Information - 9141
9141-X

Dry-Well (specify X, X = A, B, C, or D included
insert)

3141-1

Insert, blank

3141-2

Insert A

3141-3

Insert B

3141-4

Insert C

3141-6

Insert D

9309

Rugged Carrying Case

Technical Tip
Maximum Accuracy
To get the most accurate calibrations possible from a
dry-well calibrator, you should use an external reference
thermometer. If, however, you are not using an external
reference, there are a few important things you should
keep in mind.
First, you are using a reference. You’re comparing
the reading of your test probe against the display of the
dry-well. The dry-well display is based on its own control
sensor, usually located at the bottom of the well. Therefore, to make the best comparison, your test probe should
be inserted to the same depth as the control sensor. This
was the method used when the dry-well’s display was calibrated at the factory.
Second, your test probe should fit snugly into one of
the test wells. Again, this is how it was originally cali-

brated at the factory. If your probe is too loose, thermal
contact is poor and a large error has been introduced.
Custom inserts are available to help solve this problem.
Third, you should not introduce fluids into the wells of
a dry-block in an attempt to improve thermal contact. It is
too dangerous. If thermal contact is so poor that you’re
thinking about doing this, consider buying a fluid bath instead. Micro-Baths are now available that are just as portable and easy to use as dry-wells.
The point is that the accuracy specs of your dry-well
are based upon how the manufacturer calibrates it. If
you’re relying on those specs, you need to use the
dry-well the same way they do—with a good, snug fit at
the bottom of the well.

Calibrations using dry-wells can be improved by using an external
reference such as the 1502A Tweener Thermometer.
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IMPROVING DRY-WELL CALIBRATIONS

M

any customers use a dry-well as both a heat source and a reference thermometer. In other words, they put their thermometer or sensor to be tested in the well and compare its reading to the
temperature on the display of the dry-well as shown in figure 1. The
dry-well displays both the temperature the user set and the actual
temperature measured by the dry-well’s own control sensor. If this
is your practice, be aware of the following cautions.
First, several dry-well manufacturers don’t actually calibrate
this display. When quoting the “accuracy” of their dry-well, some
manufacturers actually give you the “potential” calibration accuracy if you use an adequate external thermometer to read the
dry-well’s temperature during the calibration. You can only guess
what the actual accuracy of the dry-well’s display is.
Second, several manufacturers who do calibrate their displays
and print specifications for display accuracy don’t include a traceable calibration report with the dry-well. You have to pay extra to
get one. Both of these practices seem irresponsible to us. Hart
dry-wells all feature a calibrated display of the well’s temperature,
and we include a traceable calibration report with every dry-well at
no extra charge. If you’re buying a calibration instrument, why
should you pay extra for the piece of paper that makes your instrument a valid calibration tool?
The first two cautions don’t apply if you buy a Hart dry-well.
We design the electronics and sensor package for each dry-well to
provide traceable accuracy that is reasonably adequate for many
applications. However, your accuracy can be improved, even in a
Hart dry-well, if you use a more accurate reference thermometer
during your calibrations. Most of our blocks feature multiple holes,
and you can order two-hole inserts for our other models. This allows you to put your reference thermometer in close proximity to
the sensor you’re testing as shown in figure 2.
Third, all dry-wells have some temperature gradient along the
depth of the well. In a Hart dry-well these gradients are lower than
competing units. However, if you’re calibrating a short sensor that
doesn’t reach the bottom, it may not be exposed to the exact same
temperature shown on the dry-well’s display. You’ll get more accurate results by using an external reference thermometer, as
shown in figure 3, with its probe immersed in an adjacent well at
the same depth as the unit under test.
Hart’s model 1502A Tweener Thermometer is a perfect companion to a Hart dry-well. This traceable reference thermometer
(page 8) is accurate to ±0.009°C at 100°C. The 1529 Chub-E4
(page 10) does even more by serving as both the reference thermometer and a meter to read the sensors you’re testing. Using one
of these thermometers as the reference during your calibrations can
improve your total calibration accuracy to ±0.03°C or better.
What’s more, your reference thermometer can be combined with
MET/TEMP II software to calibrate the display on your dry-well
for those times you’re not using an external reference.

Your Sensor and
Readout

Comparison

Heated Block

Insert

Dry-Well’s Thermometer/Controller

Figure 1
Dry-Well as Reference Standard

Comparison

C

F
Probe

W

K
Sample

Comm

Menu
Exit

Your Sensor and
Readout

1502A
Enter

External Reference
Thermometer

Dry-Well’s Thermometer/Controller

Figure 2
External Reference Standard
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C

F
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Ω

K
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1502A
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Your Sensor and
Readout

External Reference
Thermometer

Dry-Well’s Thermometer/Controller
Enter
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Exit
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Contrast

1529
Chub-E4

Have you considered a good reference
thermometer? See page 4.

Figure 3
Calibrating Short Probes
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PORTABLE IR CALIBRATORS
With solid-state cooling technology, this
new IR calibrator reaches –30°C (22°F) in
normal ambient conditions. With a conveniently located dry gas fitting on the front
bezel, ice build up on the target can be
avoided. At the upper end of its range, the
9133 provides stable temperatures to
160°C (320°F).
With heating and cooling times of about
15 minutes from ambient to either extreme,
the 9133 gets you to temperature quickly
and performs when it gets there. Compare
your IR devices to the temperature display—it’s factory calibrated to be within
±0.4°C (±0.7°F).
No other IR calibrators give you this
level of precision in such compact packages. Whatever your temperature application, trust a Hart product to solve it.

Industrial

Portable IR Calibrators
Certify IR pyrometers from –30°C to 500°C (–22°F to 932°F)

■

Large 2.25" (57 mm) blackbody target

■

RTD reference well for high precision

■

Small, compact design

W

hether you’re using in-line or
handheld infrared pyrometers, you
need good calibration standards to verify
their accuracy. Our new portable IR calibrators provide stable blackbody targets
for calibrating noncontact IR thermometers from –30°C to 500°C.
These new units feature a large, temperature controlled blackbody target with a diameter of 2.25" (57 mm), which offers a
large field of view area for optical variations in infrared thermometers. The
emissivity of the isothermal target is set at
0.95 (±0.02%), and the target temperature
can be controlled in set-point increments of
0.1° from –30°C to 500°C.
For even higher precision, a well is located directly behind the blackbody surface for contact calibration of the
blackbody.
These units are as easy to use as “point
and shoot.” Simply set the desired
blackbody temperature from the convenient front panel control buttons, wait a few
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Models 9132 and 9133

■

minutes for equilibrium, and point the gun
at the target. The radiated energy from the
blackbody is measured by your IR thermometer. Simply compare its reading to
the display on the blackbody and record the
difference.

Large target for calibrating all IR thermometer types.

9132
For IR calibrations above normal ambient, the 9132 provides a stable blackbody
target up to 500°C (932°F). With accuracy
to ±0.5°C and stability to ±0.1°C, this new
portable IR unit can certify most handheld
pyrometers.
Short heating and cooling times mean
you won’t have to wait long to get your
work done. From room temperature to
500°C the 9132 will be stable within 30
minutes. You won’t find a more compact
IR calibrator.

The 9133 includes a quick-attach fitting on the front bezel for dry
air purging, which eliminates ice buildup on the target.

9133
If you’re calibrating IR guns at cold
temperatures, you’ll love our new 9133.

(800) 438-4278

Ranges from –30°C to 500°C
Specifications

9132

9133

Temperature Range

50°C to 500°C
(122°F to 932°F)

–30°C to 150°C at 23°C ambient
(–22°F to 302°F at 73°F ambient)

Accuracy

±0.5°C at 100°C (±0.9°F at 212°F)
±0.8°C at 500°C (±1.4°F at 932°F)

±0.4°C (±0.72°F)

Stability

±0.1°C at 100°C (±0.18°F at 212°F)
±0.3°C at 500°C (±0.54°F at 932°F)

±0.1°C (±0.18°F)

Heating Time

30 minutes (50°C to 500°C)

15 minutes (25°C to 150°C)

Cooling Time

30 minutes (500°C to 100°C)

15 minutes (25°C to –20°C)

Weight

9133

Portable IR Calibrator, –30°C

9302

Rugged Carrying Case, 9133

RS-232 included with 9930 Interface-it software
115 VAC (±10%), 1.5 A, or
115 VAC (±10%), 3 A or
230 VAC (±10%), 1.5 A, switchable, 50/60 Hz, 230 VAC (±10%), 1.0 A, switchable, 50/60 Hz,
200 W
340 W
4" H x 6" W x 7" D
(102 x 152 x 178 mm)

Don't forget a protective case!

6" H x 11.25" W x 10.5" D
(152 x 286 x 267 mm)

4 lb. (1.8 kg)

10 lb. (4.6 kg)

Data at 50°C, 100°C, 200°C, 250°C, 300°C,
400°C, and 500°C

Data at –30°C, 0°C, 25°C, 75°C, 100°C,
125°C, and 150°C

Get the latest product information at
www.hartscientific.com

Industrial

NIST-Traceable Contact
Calibration

Rugged Carrying Case, 9132

0.1°

Resolution

Size

Portable IR Calibrator, 500°C

9308

0.95 (±0.02 from 8 to 14 m)

Target Emissivity

Power

9132

2.25" (57 mm)

Target Size

Computer Interface

Ordering Information

www.hartscientific.com
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HALF THE WORK—TWICE THE RESULTS

Industrial

A

re you calibrating thermometers for process measurement and
control? There’s a possibility you’re only doing half the job.
Many instrument shops calibrate industrial instruments with a
simulator. Simulators produce an electronic signal that duplicates
the correct signal made by a theoretically accurate thermocouple or
RTD. This method is shown in Figure 1.
Once the simulator is connected to your readout or control instrument, you enter the desired output temperatures. You calibrate
your instrument against the values entered in the simulator. This
process calibrates the instrument to accurately read a sensor that
conforms to the industry standard voltage, or resistance versus temperature curves. The calibration, of course, is only good if your sensor matches these industry specs, and as Figure 1 illustrates, the
sensor is not part of a simulator-based calibration. Since up to 80%
of industrial measurement error is normally in the sensor, you’ve
got a problem if ISO or other quality standards require you to calibrate for system error.
In order to verify sensor compliance with industry standard
curves, you’ll have to have another device (in addition to the simulator) that generates an accurate temperature for the sensor to read
and for you to calibrate against. Of course, this temperature must be
read by a device that does not contribute significant error to the sensor reading. Figure 2 shows this configuration and the need for two
additional instruments in the calibration process.
To avoid using a separate readout, you can buy a simulator that
reads temperature accurately as well as generates signals. This is a
good alternative if you want to use sensors interchangeably with
your instruments and, therefore, really don’t have a “true system”
against which to calibrate.
Using sensors interchangeably has a weakness in that sensors
can’t be adjusted to meet theoretical standard curves; thus you have
to live with the sensor error or reject the sensor. Figure 2 also illustrates this point with the dry-well set to 0.00°C and the sensor reading 0.8°C, a high reading. Although the meter is adjusted for no error at 0°C using the simulator, when the sensor is connected to the
instrument the combination of the two produces an overall error of
0.8°C. The system error of this combination is 0.8°C.
If you are not using sensors interchangeably, then you should be
calibrating for system error. System calibration is often less complicated and more reliable than calibration of each component of a
system. Figure 3 shows a typical system calibration with the sensor
in the dry-well attached to the readout instrument. The instrument
is then adjusted for the error found in the combination of components. System calibration assures the highest possible accuracy for
industrial thermometers.

Instrument
Sensor
(uncalibrated)

Simulator

Figure 1
Meter adjustment only

Sensor

Instrument
Simulator

High-Accuracy
Readout
(or simulator in read mode)

Dry-Well

Figure 2
Separate meter and probe calibrations

Sensor

Instrument

Dry-Well

Figure 3
Combined meter and probe (“system”) calibration
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THERMOCOUPLE FURNACE

Range: 150°C to 1200°C
Specifications
Temperature
Range

150°C to 1200°C
(302°F to 2192°F)

Display
Resolution

0.1° to 999.9°
1° above 1000°

Stability

±0.5°C

Display Accuracy ±5°C

Thermocouple Furnace
Low-cost thermocouple furnace

■

NIST-traceable calibration included

■

RS-232 port standard

Y

ou told us you weren’t satisfied with the
competition’s furnaces for checking industrial thermocouples. You said you wanted
something new and more convenient to
use—and you wanted it at a lower price than
any other furnace available. Well, we’ve got
what you asked for, and it’s the Model 9150
Thermocouple Furnace from Hart Scientific.
With a stability of ±0.5°C, it has a temperature range to 1200°C and a display accuracy
of ±5°C across its entire range.
With interchangeable temperature
blocks, you can check thermocouples as
small as 1/16 of an inch in diameter. The
9150 works with 115 or 230 VAC power.
The 9150 Thermocouple Furnace uses
Hart’s own microprocessor-based controller for great stability and set-point accuracy. It has a removable well insert for versatility. It has rapid cool-down and heat-up
times. And it comes with an RS-232 port
for connection to a PC.

www.hartscientific.com

1.25" (32 mm)

Well Depth

5.5" (140 mm); (4" [101 mm] in removable insert plus 1.5" [38 mm] in
insulator)

Heating Time

35 minutes to 1200°C

Cooling Time

140 minutes with block

Well-to-Well
Uniformity

±0.5°C to ±1.0°C
(Insert “C” at 1200°C)

Stabilization

20 minutes

Power

115 VAC (±10%), 10.5 A or 230 VAC
(±10%), 5.2 A, switchable, 50/60 Hz,
1200 W

Size

12.4" H x 8.2" W x 12.4" D
(315 x 208 x 315 mm)

Weight

28 lb. (13 kg)

NIST-Traceable
Calibration

Data at 150°C, 300°C, 450°C, 600°C,
800°C, 1000°C, and 1200°C

Model 9150
9150 Interchangeable Insert Options
1/16"

Insert “A”

Industrial

■

Well Diameter

1/4"

1/2"

You can now afford to check your
thermocouples with this excellent cost-effective instrument. Why pay more for features you don’t need and can’t use? Each
unit is factory-calibrated and comes with
test data and a calibration traceable to
NIST.

Thermocouple Furnace (specify X, X = A, B, C,or
D included insert)

3150-1

Custom Insert

3150-2

Insert A

3150-3

Insert B

3150-4

Insert C

3150-6

Insert D

9315

Rugged Carrying Case

3/16"

1/8"

3/16"

Insert “B”

1/4"
3/8"

3/8"

Ordering Information
9150-X

3/8"

3/16"

1/4"

Insert “C”

1/4"

3 mm

Insert “D”

4 mm

6 mm
6 mm

Call for custom inserts.

4 mm

3 mm
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SOFTWARE
Model

Name

9930

Interface-it

Description
Windows-based interface to all Hart dry-wells and baths that include an RS-232 port (virtually all units). Provides access to all controller functions and the ability to graphically monitor the temperature displayed on the heat source.

Page
44

9938

MET/TEMP II

Complete calibration system software. Communicates with Hart thermometers & heat sources to control & take readings. Generates
calibration constants and reference tables. Now works with Fluke MET/TRACK!

45

9934

LogWare

Turns any 1-channel Hart thermometer readout (1521, 1502, 1504, etc.) into a real-time datalogger. Includes flexible graphing
functions as well as statistics for logged data. Also provides programming, downloading, and data analysis tool for Hart logging
thermometers.
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9935

LogWare II

Graphical data analysis software for multi-channel thermometers (1529, 1560, 1575A, 1590). Works in real-time or from downloaded data sets.

9936

LogWare III

Graphical data analysis software for the 1620 Dewk Thermo-Hygrometer. Works in real-time or from downloaded data sets.

INTERFACE-it
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Model 9930
seen so-called automation software packages from other companies with fewer
features than you get with our free Interface-it software.
If you need more features, check out our
entire list of functional calibration
software.

Software

Interface-it
■

Free with nearly every Hart heat source

■

Provides PC access to Hart controller functions

■

Graphically displays heat source temperatures

T

he Hart Scientific 9930 Interface-it
software package is included with every Hart dry-well and bath that has an
RS-232 interface. The 9930 lets you use
your own PC to control the function of that
Hart bath or dry-well. You can view the
temperature, program the ramp and soak
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Model 9930

routine, change the set point, see the power
usage, or check the proportional band setting. Interface-it will let you do this and
more, all from your PC!
The 9930 software also has basic data
collection features, though it is not a full
automation package. You have probably

(800) 438-4278

MET/TEMP II

Model 9938
thermometer readouts for temperature
calibration work than Hart Scientific.
MET/TEMP II can use virtually every one
of them. You don’t need to worry about
special software drivers for each different
piece of equipment. Just plug and play.
Use MET/TEMP II with these
instruments:

Thermometer Readouts
■

■

■

■
■

■

■

Model 9938

■

Fully automated calibration of RTDs, TCs, thermistors, and many heat sources

■

Calibrates up to 100 sensors at up to 40 points

■

Performs coefficient calculations and generates tables and reports

■

Includes optional integration with Fluke's MET/TRACK® database

F

ew things matter in your work more
than productivity. And few things can
help make you more productive than
well-written automation software. We’ve
got the world’s best temperature calibration automation software—exactly what
®
you need to be productive. It’s Windows
based and it’s easy to use.
You may be familiar with the Hart automation software duo Calibrate-it and Generate-it. Now both come in a single package. We call it MET/TEMP II! Written by
the same Hart Scientific temperature experts that brought you the original Calibrate-it and Generate-it software, this new
package
interfaces
with
Fluke’s
MET/TRACK— the industry standard for
asset management.
Calibrating sensors manually is expensive because of labor costs. It takes roughly
four hours to calibrate a sensor at three
points, then another hour on top of that for
paperwork to document the temperature
data and to create the certificate. This is

www.hartscientific.com

Heat Sources
■
■

much too time-consuming. Now there’s a
better way.
With MET/TEMP II software, you simply place your test sensors in a heat source,
connect them to a readout, and enter your
setup data into your PC. Sometime later, hit
your print button, take the reports out of
your printer, sign them, and ship the sensors back to your customer. Your customers will love the fast turnaround.
It’s your choice. Spend four hours the
old way and handle everything manually,
or fifteen minutes with our software and
have plenty of time to read your e-mail.
This software package tests thermocouples (all types), RTDs, SPRTs, thermistors, and even liquid-in-glass thermometers (LIGs). Virtually any sensor with a
resistance or voltage output can be tested,
up to 100 sensors at a time. They don’t even
have to be the same type. You can select as
few as 1 or as many as 40 temperatures at
which to test your sensors. Nobody makes
more ultra-stable heat sources and

■

■

All Hart baths with RS-232
All Hart dry-blocks with RS-232,
including 9112 & 9114 furnaces
Fluke dry-block models 514, 515,
517, 518
Any other heat source
(temperatures must be set
manually)

Did we mention that MET/TEMP II
also works with the Fluke Hydra Series II
data loggers?
You can even calibrate heat sources
such as Hart dry-wells and Micro-Baths
with this software.
MET/TEMP II also lets you perform
semi-automated fixed-point calibrations.
The software allows you to program soak
times in the cell before taking readings.
You may even mix fixed points with comparison points in the same calibration. Of
course, we also include fixed-point information on the new report layout.
If you use the 1560 Black Stack, you can
simultaneously calibrate up to 64 RTDs, 64
thermistors, 96 thermocouples, or any
combination. That’s a lot of sensors.
MET/TEMP II allows you to track the
serial numbers, model numbers, calibration
dates, and recall dates of all test equipment
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MET/TEMP II

1590 Super-Thermometer II
(2590 Mighty-Mux II optional)
1575A Super-Thermometer
(2575 Mighty-Mux optional)
1560 Black Stack (with any
combination of modules)
1529 Chub-E4
1502, 1504 Tweener
Thermometers
1521, 1522 Handheld
Thermometers
Fluke Hydra series dataloggers

MET/TEMP II

MET/TEMP II software can be used with any Hart thermometer readout, and it controls any combination of Hart dry-wells and baths. Choose
from more than 9 readouts and 40 heat sources to calibrate up to 100 sensors automatically. Whether you need 1 mK accuracy for advanced
metrology work or 1°C accuracy for industrial sensors, Hart has the equipment to fit your application. It also provides quick and accurate generation of sensor coefficients and tables.

versus-resistance, temperature-versus-ratio, or temperature-versus-EMF data. Each
report can be generated in °C, °F, or K and
in selectable increments from 0.01 to 100.

For PRTs, MET/TEMP II calculates
coefficients for ITS-90, IPTS-68,
Callendar-Van Dusen, and polynomial
functions. For thermistors, it calculates coefficients for polynomial functions, includ-

Software

and sensors under test. Optionally, this data
may be synchronized with information in
your MET/TRACK database. MET/TEMP
II also stores customer names and addresses for printing on reports.
With MET/TEMP II, you make your
own choices regarding precision and
throughput. When setting up tests, you
specify the required stability level at each
set-point to ensure that readings are taken
only under the conditions you require.
You’ll get the exact level of precision you
want based on the equipment you have and
the calibration time you set.
MET/TEMP II will interface with
MET/TRACK to record calibration and
maintenance history, traceability information, and even the location of your thermometers and heat sources. Use it with
MET/TRACK and watch your productivity take a big step up.
Calibration reports are automatically
created from your setup data and test results. Each report conforms completely to
the requirements of ANSI/NCSL Z540-1.
It’s fast, it’s accurate, and it’s complete.
This is true Windows software. It runs
on Windows 9x/ME/2000/NT/XP and includes a context-sensitive online help system. Just click the help button (or press F1)
from any screen and you’ll get the information you need. When you experience the interface of this software, you’ll agree nothing could be easier.
The MET/TEMP II Coefficients and
Tables application contains utilities for
data analysis. It calculates ITS-90 coefficients and residuals for each sensor tested.
Tables can be generated with temperature-

Test information screen.
Instrument configuration screen.
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Set-point configuration screen.

(800) 438-4278

Model 9938

Ordering Information
9938

MET/TEMP II Software
(package includes CD-ROM, RS-232 multiplexer
box, adapter, and PC cable)

LIC-9938

MET/TRACK License

Report of Calibration
Report No: CE200206126-002
Page 1 of 1

Temp Tech Co.
105 Celcius Drive
Out Town, USA
34567-8998
Model:
Serial:
Description:

5614
365232
Probe, Secondary Standard

Calibration Range:
Received Condition:
Current:
Procedure:

Customer:

Our Customer
One Customer Way
Technology Drive
Any Town, USA 23456

Full
New
1.0 mA
HST000 - 0

The above referenced instrument was calibrated by direct measurement of generated temperatures using the reference standards
listed in the "Test Equipment" table at the bottom of this report. The internal calibration coefficients and the data abtained are shown
on page 2. A Test Uncertainty Ratio (TUR) of at least 4:1 was maintained unless otherwise indicated. This calibration is traceable to
NIST or natural physical constants and is in compliance with ANSI/NCSL Z540-1 and MIL-STD 45662A.

Nominal
(Set-point)
(C)

Actual Value
(Reference)
(C)

-25.00
0.01
25.00
50.00
75.00
100.00
125.00

UUT
(Test Sensor)
(Ohms)

-24.9697
0.0100
25.0155
49.9895
75.0045
99.9692
124.9835

Measurement
Uncertainty
(C)

89.2564
100.0235
110.2354
123.5642
132.2514
138.2563
145.0251

0.050
0.010
0.050
0.050
0.050
0.050
0.050

Method of
Realization
COMP
TP
COMP
COMP
COMP
COMP
COMP

Test Equipment
Manufacturer

Model

Description

Serial Number

Recall Date

Hart Scientific, Inc.
Hart Scientific, Inc.

1529
5614

A23564
360984

6/30/2002
1/17/2003

Hart Scientific, Inc.
Hart Scientific, Inc.

5901
9105

"Chub-E4" Thermometer 2-RTD/2-TC
Secondary Reference Temperature Std., 1/4"
x 12"
TPW
Drywell, Low-Temperature

123456
A23765

2/1/2003
NCR

Notes: This test was performed in accordance with the test procedure indicated above.

Calibration Date:
Recall Date:
Temperature:
Humidity:
Customer Order:

6/3/2002
6/3/2003
21 C
25%
54543-544S

Technician:

________________________
Cal E. Breight

Approved By:

________________________

This report shall not be reproduced except in full without written approval of Temp Tech Co..

MET/TEMP II software creates test reports that fully comply with ANSI/NCSL Z540-1 requirements. Among the features included in each report are
report numbers, pagination, test procedure numbers, test data, stated uncertainties, and test results shown as tolerances. Two locations are also
available on the report for special notes.

Get the latest product information at
www.hartscientific.com

www.hartscientific.com
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ing Steinhart-Hart. Thermocouple coefficients can be calculated for types B, E, J, K,
N, R, S, T, and AuPt. This software even allows you to verify that the appropriate temperatures are used to calculate coefficients.
Need subranges in ITS-90? No problem. Want to print tables for any temperature range and in any incremental
amounts? No problem. Need to generate
formatted reports that conform to
ANSI/NCSL Z540-1? No problem.
Data can also be exported to spreadsheets or other statistical analysis software
as comma-delimited or tab-delimited text.
MET/TEMP II does all of that and more,
but best of all it does it automatically.
There’s not much you could ever want
to do that this package won’t do. This is
real calibration software, not merely a data
acquisition package with a fancy name!
Other software packages work with one
or two instruments; they won’t control the
wide variety of heat sources our software
does. Other software doesn’t fully automate the calibration process.
Control dry-wells, baths, readouts, and
the entire calibration process. Store data on
test equipment and on sensors under test.
There’s absolutely nothing even close to
this software on the market.
When you’ve got more work to do than
you can do in a 12-hour day, and you still
need some time to visit accounting to
straighten out a few things, MET/TEMP II
will take care of business for you. Go
home. Spend some time with your kids.
Play a game of golf. It’s your choice how
you spend your time! Download a demo
from our Web site today.

LOGWARE

Models 9934 and 9935

LogWare

Models 9934 and 9935

■

Turns any Hart thermometer readout into a real-time datalogger

■

Calculates statistics and displays customized graphs

■

User-selectable alarms, delayed start times, and sample intervals

■

Two versions for single-channel or multi-channel thermometer readouts

T

Software

urn any Hart thermometer readout into
a real-time datalogger with one of
Hart’s LogWare software packages.
Whether you use our 9934 LogWare with a
single-channel thermometer readout or
9935 LogWare II with one of Hart’s

multi-channel readouts, you’ll agree that
this is the easiest data acquisition program
you’ve ever used.
LogWare lets you acquire data to your
PC graphically and store it to a text file. It
also performs statistical functions automatically on each data set.
LogWare was designed specifically for
temperature data acquisition. Set high and
low alarm conditions, program a delayed
start time, store a data log for a fixed number of readings or length of time, program
the acquisition interval from 1 second to 24
hours, and let the software record the data
you need the way you need it.
During a log session you can view the
data in a time/temperature trend graph
while the data points are stored to a file on
your PC. Output the graph to your printer,
view the test points from a spreadsheet, or
review the pertinent log statistics once your

log is completed. With LogWare II you can
collect and view data from up to 96 probes.
With Hart’s 1522 LLL and 1529
Chub-E4 thermometer readouts, there’s
even more you can do. Both readouts store
thousands of data points in multiple log
sessions. LogWare lets you download your
data into individual log sessions and view
each one separately.
Store readings from your freezers, ovens, chambers, and anywhere else you need
to record temperature, bring it back to your
PC (through a standard serial cable or infrared dongle), and LogWare will separate
each log session into individual data sets.
You don’t have to load the text file into
your spreadsheet and try to figure out
which data points went with which log session. LogWare does all that for you.
LogWare also gives you the ability to
make configuration changes to your thermometer readout. Program your probe coefficients, write calibration data to your
meter, set password-protected parameters,
and access other tools specific to your thermometer readout all from your PC.
Get the most out of your readout with
LogWare. If you don’t agree this is the best
temperature acquisition system for your
application, send it back and we’ll refund
your money. Buy it today and try it out at
no risk.

Ordering Information
9934-S

LogWare, Single Channel, Single User

9934-M

LogWare, Single Channel, Multi User

9935-S

LogWare II, Multi Channel, Single User

9935-M

LogWare II, Multi Channel, Multi User

Get the latest product information at
www.hartscientific.com

Alarm settings screen.
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(800) 438-4278

LOGWARE III

Model 9936
stored data to ensure its integrity. Records
that may have been tampered with are
highlighted and can be easily identified.
LogWare III allows you to view and
graph previously stored data on-screen. It
also exports data easily to file formats that
can be viewed in Word®, Excel®, browser
software, or other common spreadsheet
and database programs. It's hard to say
which is more versatile: the DewK or
LogWare III. This could well be the
amazingest combination we've ever
produced!
Get the most out of your DewK with
LogWare III. If you don't agree this is the
best temperature and humidity logging system for your application, send it back and
we'll refund your money. Buy it today and
try it out at no risk.

■
■
■
■
■
■
■

Model 9936

Interfaces with Model 1620 "DewK" Thermo-Hygrometer
Logs temperature and humidity data from up to 2 channels in real-time
Configurable alarms, statistical calculations, delayed start times and sample intervals
Imports data from PC card or downloads data via RS-232
Stores all logged data into a database
Export logged data in TXT, RTF or HTML formats
Security features include user name and password for database login with configurable access levels

T

he latest in Hart's series of LogWare
software is LogWare III. LogWare III
is a Windows® application that retrieves,
stores, and analyzes data from the 1620
"DewK" Thermo-hygrometer.
LogWare III includes most of the features found in LogWare and LogWare II
including customizable alarms, statistics,
delayed start time, and logging interval.
LogWare III also includes many new features such as logging data to a database, security features including user names, passwords, and configurable access levels, and
exporting data to standard file types for
data sharing and reporting. You can be confident that the integrity of your temperature
and humidity data is maintained with
LogWare III.
Real-time data may be viewed in customizable graphic and statistical formats.
Graphs can be displayed for both tempera-

www.hartscientific.com

ture and humidity for one or both sensor inputs in user-selectable time increments. A
variety of critical statistical functions can
also be shown for each input, including
min, max, average, and standard deviation.
Alarm settings accompany downloaded,
imported, or real-time data and can be
highlighted in the graphs and in the displayed statistics. Alarm events can also be
triggered from the software.
Whether you want to use LogWare III
to log data directly to the database in
real-time, import the data from a PC card,
or download the data directly from the
DewK's memory, LogWare III works the
way you need it to.
All data is stored into a common database, regardless of the logging method.
LogWare III allows you to append annotations to any data point in the database. It
also performs checksum calculations on

Configurable user accounts and security levels.

Software

LogWare III

Set up real-time logging sessions quickly and easily.

Ordering Information
9936

LogWare III (Single PC License)

LIC-9936

LogWare III Additional PC License
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GUIDELINES FOR HART PRODUCT SPECIFICATIONS

N

ot all manufacturers list the same specifications for similar products. Worse, not all
manufacturers mean the same thing when they
do. To help explain our specs, we offer the following guidelines. (Since these are “guidelines”
and not complete explanations, please contact us
if you’d like any additional explanation.)

Thermometer Probes
Calibration Uncertainty - This is the uncertainty with which a thermometer was calibrated and does not include all aspects of a
thermometer’s performance. This specification can sometimes be improved by limiting
the calibration of the thermometer to a narrower range or by calibrating it with
fixed-point devices.
Stability or Repeatability - Many thermometers include a stability spec separate
from calibration uncertainty and long-term
drift. This value includes all the uncertainties
other than calibration uncertainty and
long-term drift.
Probe Accuracy - For some probes, calibration uncertainty and short-term stability
have been combined. This is the uncertainty of
the thermometer without considering
long-term drift effects.
Drift Rate - With use, particularly at high
temperatures, resistance thermometers drift.
Oxidation and handling are two of the biggest
causes. Some drift effects can be reversed
through annealing. Drift specs are usually limited by a given amount of time at high temperatures. With proper handling and less exposure
to extreme temperatures, drift can be much less
than the specification.
Immersion - The immersion requirement
of a thermometer is difficult to state. The requirement changes with the medium in which
the thermometer is immersed, the amount of
thermal contact with the medium, and the difference between the medium’s temperature
and ambient temperature. Our specifications
are therefore general guidelines assuming use
in a typical fluid bath or in a dry-well with excellent thermal contact in typical ambient
conditions.

Thermometer Readouts
Temperature Range - Because thermometer readouts are really ohm- or voltmeters,
their “temperature” range is limited to their resistance or voltage range. The temperature
ranges provided are guidelines. In most cases,
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the temperature range of the probe becomes
the real limiting factor.
Resistance (Voltage) Accuracy - The “accuracy” of a readout is best stated by the accuracy with which it reads resistance or voltage.
This is because all measurements are made in
resistance or voltage and then translated into
temperature using a user-selected conversion
method. (The conversion algorithms in Hart
readouts have been validated; no significant
errors result from the mathematics in the conversion.) Readouts typically have different accuracies for different resistance or voltage
ranges. The temperature and type of probe being used must be considered when computing
the accuracy of the readout. Our spec is for one
year, based on a rectangular probability
distribution.
Temperature Accuracy - These numbers
are guidelines only and do not include the accuracy of the probe. Because readouts do not
measure temperature directly, their true accuracy can only be stated in terms of resistance or
voltage. To determine temperature accuracy,
the type and temperature of the probe must be
considered.
Operating Temperature Range - The accuracy of a resistance device depends on ambient temperatures. Accuracy specifications
assume the unit is within its operating temperature range. A readout operating in the center
of this range is more accurate than one operating on the edge, but both will meet the given
specifications. Readouts will function outside
the range but with less accuracy.

Baths
Stability - All stability numbers are
“2-sigma” figures. This means that two times
the standard deviation of a bath’s temperature
(over at least 30 minutes) will fall within the
stated specification. Because bath stability
varies with temperature and the fluid being
used, these variables are also specified.
Uniformity - This is defined as the largest
two-minute-average temperature difference
found between two locations within the bath’s
working area (which is defined as 1 inch from
the bottom and sides of the bath and 3 inches
below the fluid’s surface). Limiting work to an
even smaller area can further reduce the temperature differences experienced during calibration. Uniformity is heavily dependent on
the fluid being used. Our specs reference fluids
that might commonly be used at the temperatures in question.

Digital Setting Accuracy - The control
probes used in fluid baths are not calibrated
and are accurate to 0.5°C or 1.0°C. (External
references are preferred for determining a
bath’s temperature.) Most baths, however, include set-point resolution to less than 0.001°C.

Dry-Wells
Accuracy - The control sensors—and
therefore the displays—of industrial calibrators are calibrated using a calibrated reference
thermometer. Reliance on this accuracy depends on using the calibrator in a similar fashion to how it was calibrated—using 1/4" (in
most cases) probes inserted snugly to the bottom of the well.
Stability - Stability numbers are “2-sigma”
figures. This means that two times the standard
deviation of a dry-well’s temperature (over at
least 30 minutes) will fall within the
specification.
Well-to-Well Uniformity - This is the
maximum temperature difference between two
wells, assuming probes of similar size (less
than 1/4") and construction are inserted to the
full immersion depth of the dry-well.

Certificates and Reports
Calibrated thermometer probes come with
a report of calibration including data at various
temperatures, depending on the instrument.
Whether or not the report of calibration comes
from Hart (and was therefore an accredited calibration under Hart’s NVLAP scope) or from
the thermometer’s manufacturer (and therefore may not have been an accredited cal) depends on the model of the probe and whether it
is being purchased new or being sent to Hart
for recalibration. Consult this catalog, and if
you have remaining questions, contact Hart’s
service group.
All Hart thermometer readouts, whether
new instruments or recalibrated instruments,
come with a Hart NVLAP report of calibration
with data at a number of resistance or millivolt
values, depending on the instrument. All Hart
dry-wells and Micro-Baths, new or
recalibrated, come with a Hart report of calibration that does not fall within Hart’s NVLAP
scope and includes data at a number of temperatures, depending on the instrument. All Hart
fluid baths come with a report of test that does
not fall within Hart’s NVLAP scope and includes stability data.
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