INTRODUCTION

The Model 807-1501) Universal Temperaiure Probe is a self-
containedtemperature-io-vollageconverter, The probeis designed
to provide a direct temperature reading when itis connected to any
high impedance BMM that is capabie of 1 mV resclution and at least
a 300-count fuil scale readout capabiiity. Output is | mV per degree
{Celsius or Fahrenheit). Two switch-selected temperature ouipt
scalings are provided: -50 to +150°C or -58 to +302°F. The probe
will stand off 350V dc or peak ac.

The unit is housed in two separaie but attached assemblies: a
temperature probe and a temperature-to-voltage converter, The
probe contains the temperature-sensing element and is electrically
connected to the temperature-io-voltage converter through a 46-
inch shieided cable. A three-position switch on the converter acts
as a power switch and is used for selecting Ceisius or Fahreniteit
scaling for the output. Two banana plugs with standard 0.75-inch
spacing are provided for connecting the 80T-150 to the DMM,

Operating power or the 807-150U is derived from a standard 8V
battery. Typically, an alkaline battery provides more than 1600 hours
of continuous operation before replacement is necessary, An OFF
switch is provided on the temperature-to-voitage converter to allow
battery conservation when the unit is notin use. In addition, the OFF
position of the power swiich allows the battery condition to be
determined via the external DMM.

Femperature is measured by exposing the probe tip directly to the
materiai to be measured (non-corrosive liguid, gas, or solid). A direct
temperature reading is displayed on the DMM.
SPECIFICATIONS

The 807-150U will achieve rated accuracy when it is used with any
0.25% DMM that has an input impedance of 22 1 M.

ELECTRICAL

Measurement Range: -50 to +150 degrees Celsius
-58 to +302 degrees Fahrenheit

Accuracy:
AMBIENT °C ACCURACY
+15 to +35°C +1°C from 0 to +100°C, decreasing linearly to

+£3°C at -50 and +180°C

#2°C from 0 to +100°C, decreastng linearly to
+4°C at -50 and +150°C

Oto 15°C and
+35 1o +50°C

AMBIENT °F ACCURACY

+58 to +95°F £1.87F from +32 to +212°F, decreasing linearly

to 4+5.4°F at -58 and 302°F

+32 1o +59 °F and +3.6°F from +32t0 +212°F, decreasing linearly
+95 o +122 °F to 7.2 °F at -58 and 302°F

Sensitivity (80T-150U ouipubi: 1 mV dc / °C or °F
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80T-150U

Universal Temperature Probe

Voltage Standoff: 350V dc or peak ac
Settling Time: 5.5 seconds to sefltle within 2° for a 50° change

ENVIRONMENTAL )
Ambient Operating Range for Unil: 0 to +50°C (+32 fo +122°F)

Maximum Temperature Probe Body and Cable: +70°C (160°F) See
Probe Limitations

Storage Temperature for Unit: -40 {o +70°C {-40 to +160°F}

Humidity: 0% to 80% (0°C to 35°C) noncondensing
0% to 70% (35°C to 50°C) noncondensing

Altitude: Operating: < 10,000 feet
Storage: < 50,000 feet

Application Foree: 20 pounds maximum (probe Hp o measured
surface)

GEMERAL

Weight: 5.7 ounces, 161.5 grams

Overall Length: 53.8 inches, 1.36 meters

Battery: Standard 9V battery (NEDA #1604,6F22,006F}

Battery Life: 1600+ hours, typical (Alkaline Battery), 8.5V minimum

Output Termination: Standard §.75-inch spaced doubie hanana
p|ug .

OPERATING NOTES

The following paragraphs are intended to familiarize the operator
with the BOT-150U. The operator shouid read these paragraphs
before attempting to operaie the probe.

Probe Limitations.

The 80T -150U probe is constructed of a highly durable plastic and
is suitable for measuring the temperature of liquids, gases, and solid
surfaces up to 150°C. When msasuring temperature, observe the
following precautions to prevent damage to ihe probe:

1. Do not expose the probe end {probe tip plus about 2
inches of the probe body) to temperatures exceeding
+150°C {(302°F). The remainder of the probe body
should not be exposed to temperatures above +70°C
(160°F).

2. For liquid measurements, recommended applications
range from water, lubricanis, and fuels to most solvents.
Liquids as shatlow as ¥ inch can be measured since the
temperature sensor is in the probe tip.

WARNING
TO AVOID ELECTRICAL SHOCK, DO NOT USE THIS
INSTRUMENT WHEN YOLTAGES EXCEEDING 350V
DC OR PEAK AC ARE PRESENT. THEPROBETIP IS
ELECTRICALLY COMNNECTED TO THE QUTPUT
TERMINALS,



CAUTION
Long-term exposure of the prebe to corrosive environ-
menis will result in pitting and deterioration of the’
aluminum probe tip.

Error Sources

When tihe probe fip is applied to a solid surface, it draws or sinks
heat from the surface. Therefore, i the measured surface has a low
mass {(e.g. a iransistor case), the indicated temperature may be
jower than the actual temperature.

Similarly, a steady-siate error or gradient exists between the
measured sufface and the sensing device in the probe tip. This is
due to the flow of heat from the measurement surface to the probe
body. The effect of the steady-state errcr increases as the differentiai
between ambient and surface temperature increases.

To determine the actual surface temperature of a device, both the
heat-sinking and steady-state errors must be considered. The
oorrection curve given in Figure 1 approximates the effect of both
error sources on TO-3, TO-5, and TO-18 transistor cases.

AF signals applied to the 80T-150U probe tip can also cause errors
in temperature measurement. Figure 2 defines the rf signal limits
that can be tolerated without degrading measurement accuracy.

OPERATION
Use the following procedure to operate the 80T-156U probe;

1. Connectthe bananaplugsonthe 80T-150U o the input

terminals of a high impedance DMM. Observe polarity.

2. Select a de voltage range that will provide at least 1 mV
resolution (1 mV/degree) and a fuli scale readout that
will encompass the expected temperature. The 2V
range of a 3 ¥z-digit DMM is adequate. ignore reagings
of less than 1° when & more sensitive DMM is used.

3. Set the 80T-150U power switch to °C or °F, and
energize the DMM,

4. Firmlytouchthe probetipicthe surfaceto be measured,
ar expose it to a liquid or gas. The DMM will display the
temperature in degrees. Vary the probe angle and
pressure when measutring solid surface temperatures.
The highest stabiiized reading will be the most accurate.
{See the icliowing measuring technique.)

CAUTION

The force exerted on the probe tip should not exceed
20 pounds.

MEASURING TECHNIQUE

Here are some suggestions for improving the accuracy of your
temperature measurements:

1. When measuring higher than ambient temperatures,
adjust the connection petween the probe and the
surface ungl you get the highest femperature reading.

2. When fﬁeasu:%ng lower than ambient temperatures, -
adjust the connection between the probe and the
surface untl you get the lowest temperature reading.

3. ‘When measuring near ambient temperatures, make the
- reading when the multimeter readoutis most stable,

THEORY OF OPERATION

The Model 80T-150U uses the negative temperature coefficientofa
semiconductor (P-N) junction o measure temperature. The PN
junction is thermally integrated into the probe tip and comprises ong
leg of a bridge circuit as shown in the simplified circuit diagram of
Figure 3. One 9V batteryis used to power both the bridge circuitand
operatiocnal amplifier AR1, Since the bridge must be balanced to
provide 6°C and 0°F indications, separate range or temperature
scale resistors R7 and R6 are included in the bridge circuit. When
R6 and R2 are shorted by 51, the °Cscaleis selected and the bridge
is calibrated by R3 to nuli at0°C. Conversely, when 51 is open, the
0°F scale is selected, and the bridge is calibrated by R2 to nuli at
0°F. Deviations above and below 0° provide a bridge output of
approximately 2.45 mV/°C.

Operational ampiifier AR1is used to measure the bridge outputand
scale itto a 1 mV/degree signal. Since the °G and the °F scale are
sloped differently, the scale for AR must be matehed with the scaie
setected for the bridge cirouit. Shorting resistors R15 and R18
selects the °C scale. Conversely, when §1 is open, the °F scale is
selected. Resistor A4 calibrates both scales.

The output voltage used to drive the external voitmeter is taken from
the output of AR1 {P2) and the reference side of the bridge (P1).

" gince AR1 is operating as an inverting amplifier, its outputis used as

the low input to the voltmeter. This enables the voltmeter to display
an increase in temperature as an increass in voltage.

GEMERAL MAINTENANCE
Access Information

The battery and the calibration pots are located on the interior of the
temperature-to-voltage converter assembly. Access to these loca-
tions is accomplished by removing the screw from the bottom side of
the assembly and removing the top of the plastic case.

Battery Condition Test
1. Setthe power switch to the OFF position.
2. Connect the 80T-150U to the DMM.
3. Setthe DMMic tﬁe 200 or 300 mV d¢ range.
4

Read the battery test voitage on the DMM, A minimum
reading of 100 mV is accepiable and Indicates that
approximately 100 hours of batiery life remain.
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Figure 3. Simplified Circuit Diagram

Battery Replacement

WARNING

TO AVOID ELECTRICAL SHOCK, REMOVE THE
PROBE FROM THE MEASUREMENT SURFACE
BEFORE OPENING THE CASE. TOTALLY
REASSEMBLE THE INSTRUMENT BEFORE
ATTEMPTING TO USE IT.

1. Setthe power switch to the OFF position.
2. Disconnect the 80T-150U from the DMM.

3, Turnthe 80T-150U so the power switch is facing down.
Remove the single screw ocated between the banana

plugs.

4. Grasp one case half in éach hand. Pull the two halves
apart, beginning at the end with the banana piugs.

5. Remove and replace the battery.

6. Reassemble the 80T-150U as follows. Mate the two
case halves at the end where the cable enters the case,
then “hinge” the two haives together. Replace the case
screw, being careiul not to pinch the probe cable or
battery wires.

PERFORMANCE TEST

Complete the calibration procedure without opening the
temperature-to-voltage converter assembly and without making
any calibration adjustments. Observe the readings given in
[brackets]. Other readings are for calibration oniy.

CALIBRATION

A calibration cycle of one year is recommended 0 maintain the unit
within the specifications given earlier. The equipment required for
calibration is listed in the table following the calibration procedure.

NOTE
Values given in brackets apply 1o the Performance
Test

Perform the following steps to calibrate the 80T-1504L:

1. Access the interior of the temperature-to-voltage
converter by removing the bottom case screw. and
separating the case halves:

2 Connect the 80T-150U to a DVM with 10 uV resolution,
and select mV dc range.

3. Selectthe °C position of the switch. Immerse the probe
tip 2 inches intc a mercury thermometer monitored 0°C
bath, and allow 60 seconds for the readings to stabilize.

4. Adjust R3 (see Figure 4) to obtain the following reading:
0.00 £ 0.05 mV dc [0 £ 2 mV dc]

5. Select the °F position of the switch, and adjust R2 to
obtain the following reading:

32.0 £ 01 mVde {320+ 4 mVdc]

6. Selectthe °Cposition, and move the probetiptoa 76°C
to 80°C bath and again allow the readings to stabiiize.

7. Adiust R4 fo obtain a DVM reading that agrees with the
bath temperature (BT} as monitored by a mercury
thermometer. -

oG BT + 0,05 mV dc [BT + 2 mV dc)

8. Seiectthe °F position, and verify that the outputis within
+ & mV dc of the bath thermometer reading. if necessary,
change the DVM range to obtain an cn-scale reading.

9. Return the probe tip to the 0°C bath and check the
output. If readjustment is necessary, repeat steps 4
through 8 until readings can be obtained without
adjustment,

10. Set the 80T-150U switch to the OFF position, and
rernove the 80T-150U from the DVM.

11. Reassemble the 80T-150L.
'12. The 80T-1504 is now calibrated.

PROBE REPLACEMENT

A probe Kit {807-150-7001K, PN 431023) is avaliable for replacing
damaged or defective probes. The kit includes a probe and cable
assembiy and an installation and calibration instruction sheet.

LIST OF REPLACEABLE PARTS

A Schematic of the 80T-1501) is shown in Figure 4. A list of
replaceable parts is shown in Figure 5. When ordering parts,
provide the description, Fluke part number, and the guantity
reguired.

Test Equipment Requiremenis

INSTRUMENT TYPE

MINIMUM USE SPECIFICATIONS

RECOMMENDED MODEL

Mercury Thermometer
Dewar Flask and Cap
Metal or Glass Container

" Digital Voitmeter
Resolution

Resolution.

0.1°C Resolution
1-Pint Capacity {for lce Bath}
1-Pint Capacity

100 mV Range with 104V

1000 mVY Range with 100 uV

Princo Mode! SAMA-CP45
Thermos Botile .
Suitable for Bolling Water
Fluke Model 8840A

For application or operation assistance
or information on Fluke products call:

800-426-0361 in most of USA.
206-356-5400 from AK, Hi, and WA
206-356-5500 from other countries

John Fluke Mfg. Co.inc
.0. Box CR080
Everett WA 98206
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Figure 5, List of Replaceable Paris ' WARHRANTY
REFERENCE ONE YEAR LIMITED WARRANTY
DESIGNATOR Jf B/N DESCRIPTION
CR1 741512 ‘THODE,CURRENT REG.
VA1 709902 1C,1.23V,150 PPM T.C..BANDGAF REF John Fluke Mfg. Co., {Fluke) warrants your accessory to bfa freefrom defecis
o1,3-7 657284 CAP CER,.01UF,50V in material and workmanship under normatl use and service for 1 year from
R2 733642 RES VAR, CERM, 500 OMMS,.3W the date of purchase # you are the original purchagser. The warranty doesnot
R3 721829 RESVAR,CERM, 100K, 3W apply to batteries or fuses or when the accessory has been niisused, altered,
R4 768950 RES, VAR CERM,501,.3W or damaged by accident or abnormal conditions of operation.
R16 720870 RES,CF,10M,5%, ¥sW
R20 772566 RES,CF,2.4M,5%, %W
25’1 0.13 658922 RES,MF 887K %"’:*‘W For warranty service, send the accessory with a descripiion of the difficulty,
H? ;;gg?i gggmigg?;;l x‘j’w posiage prepaid to a Fluke Service Center. Fluke assumes no tisk for
RS 773582 RES.MF 34.8K 1%, /EW damage in transit. Fiuke will, at our oplion, repair or replace the defective
ag 772038 F{EszMF:!s:AKZ:: %, W instrument free of charge. However, it we determine that the fallure was
Kt 772020 RES,MF 464K,1%,75W caused by misuse, aiteration, accident, or an abrormal condition of
R12 757807 RES,MF 100K, 19%, %W operation, you will be billed for the repair. The repaired accessory wili be
R14 772533 RES,MF 196K,.1%, %W returned, iransporiation prepaid.
R15 772558 RES,MF,150K,. 1%, W
R17 772319 RES,MF,34.8K, 1%, AW
\’i}; ;gng{‘; ggg’g{f ggf’/’w W FLUKE MAKES NO WARRANTY OTHER THAN THE LIMITED WARRANTY
AR 418613 (Cop ARAP'B:IPOLAR STATED ABOVE. ALL WARRANTIES, INCLUDING IMPLIED WARRANTIES
51 72301 SWITCH SLIDE 3P3T OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE,
738170 CONNEéTOH,éATTEHY ARE LIMITED TO A PERIOD OF 1 YEAR FROM THE DATE OF PURCHASE.
736033 PLUG BANANA FLUKE SHALL NOT BE LIABLE FGR ANY SPECIAL, INCIDENTAL, OR -
747501 SCREW PHPO,4-40X% CONSEQUENTIAL DAMAGES, WHETHER N CONTRACT, TORT, OR
431023 SENSING PROBE ANTY CABLE OTHERWISE.
. ASSY 80T-150-7001K
172080 CABLE TIE
778050 CASEBOTTOM
a7 GOB534 BATTERY,NEDA 1604,0V NOTE (USA only): Some siates do not allow limitation of implied wanraniles,
120882 SCREW PHP,4-40X3/16 or the exclusion of incidenial or consequential damages, so the above
169034 CASETOP jimijtations or exciusions may not apply io you. This warranly gives you
735860 COVERSWITCH specific legal rights, and you may have other rights, which vary romsiale to
428441 SHOCK ABSQRBER slate. :




