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MEASURING JUNCTION TYPICAL RESPONSE TIME

*RESPONSE

SHEATH 0O.D.

.040 (1/25”)
.063 (1/16”)
125 (1/8”)
188 (3/16”)

250 (1/4”)

MEASURING JUNCTION

Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Exposed

.07
1
.09
.28
.34
1.6
7
2.6
1.7
4.5
.09

*Response time in seconds. The above table is the average of several thermocouples tested in each category.
Tests were performed during a step change from room temperature to boiling water. The above indicates time
required to show 63.2% of a temperature change. No process we know of matches these conditions. Please
use this data as a means of comparing sheath size and junction only. Actual response time in your process
can be simulated by our laboratory. Please call us for help.

SPECIAL JUNCTIONS
To specify the following special junctions in the thermocouple part number, you may use the appropriate
symbol below in place of symbol #6 on page 1-1.

SYMBOL

J
K

SPECIAL JUNCTIONS

Pointed tip grounded
Pointed tip ungrounded
See page 1-15

>

EG: 1IN1DVX... X=L 2" TUBE If curved, use X

Weld pad grounded (standard pad size

1”7 x 1”7 x 1/8” thick)

Weld pad ungrounded (standard pad

size 1”7 x 1” x 1/8” thick
See page 1-14

Specify

size1” x 2 1/4” x 1/8” thick)

Weld pad, removable ungrounded (standard |
pad size 1” x 2 1/4” x 1/8” thick

See page 1-14

Pipe / Tube
Weld pad, removable grounded (standard pad Diameter

in symbol #6 and specify pipe / tube diameter
and wether the sensor is mounted parallel

or perpendicular to the tub
which it is to be mounted.

eon:@

Reduced tip grounded (specify overall length, reduced
tip length and outside diameters in description)

Reduced tip ungrounded (specify overall length, reduced
tip length and outside diameters in description)

See page 1-15

mM—HWwWx3

See page 1-15
Gas/Air exposed
Gas/Air grounded
Gas/Air ungrounded

Ultra fast response (40 awg kapton wire) TC only.

<

Enlarged tip grounded (specify overall length, enlarged
tip length and outside diameters in description)

Enlarged tip ungrounded (specify overall length, enlarged
tip length and outside diameters in description)

See page 1-15
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SPECIAL JUNCTIONS

POINTED TIP
| > /3o°{-as°

v

The pointed tip sensor actually acts like a “needle”, and can be inserted into an item
to measure its temperature. The angle of the point is approximately 30° - 45°.
This type of probe is most commonly used in the food processing and pharmaceutical
industries.

This sensor can be manufactured in Types J, K, T, E, and N thermocouple calibra-
tion. Any cold end details can be selected from those listed on page 1-2 .

The conical point on this sensor is designed to penetrate into soft and semi-frozen
objects. It is made from rugged stainless steel and can be manufactured with a durable
plastic handle for hand held penetration and measurement, if needed.

REDUCED TIP

The reduced tip sensor is used to yield a quicker response time. The smaller diam-
eter probe at the tip provides less mass at the sensing end, thus a faster response time.

Specify desired diameter needs, large and reduced, and the lengths of both: i.e.,
X=Reduced tip, 1/4” x 57, 1/8” x 1”. This sensor can be used for immersion into air or
liquids. Care should be taken to assure high velocity flow and/or pressure does not exist
if using a small diameter reduced tip sensor. This sensor can be manufactured in any
calibrations. Cold end details can be selected from page 1-2.

ENLARGED TIP

| -

The enlarged tip sensor is usually used for better thermal transfer in an old well.
Specify desired diameter needs, reduced and large, and the lengths of both: i.e.,
X=Enlarged tip, 1/4” x 6”, 1/2” x 8”. The cold end details can be specified from page 1-
2 of the JMS catalog. The standard material used is 316SS.

GAS/AIR TIP "
25" 125"

The gas / air section of the probe is made to cover the exposed sensor measuring
junction to protect the junction while still allowing air to flow thru the holes. JMS has a
standard pattern of hole size and spacing as shown in the drawing above.

This stainless steel cover over the junction acts as a radiant energy shield to protect
the measuring junction from radiant heat which may be emitted from a flame or heater
in the process. The thermocouple tip is still exposed to air flow for fast measurement.
This type of probe can be inserted into duct work, grills, and air vents.

For RTD'’s, a type E sensor (page 3-1) is either exposed (bare) or enclosed in a 1/8” hol-
low tube for moisture protection. An ultra fast response type is also available.




POTTING COMPOUNDS

JMS Southeast utilizes several potting compounds in the manufacturing of our temperature sensors. Our stan-
dard is a moisture impermeable epoxy which is black in color. lts recommended upper temperature limit is 500°F.

The potting compound used in higher temperature applications is a cement which is white in color. It is not as
moisture impermeable as the lower temperature epoxy compound, yet it can withstand temperatures to 1750°F. It has
a lower mechanical strength than the epoxy compound, but is the recommended choice for high temperature applica-
tions. Use an X in symbol #12 to utilize a higher temperature transition. The end of the part # to include the highest
temperature (°F) the transition will see + type of transition, ie. X=650T .

Through the JMS Southeast sensor ordering information, we determine the maximum temperature that the pot-
ting will be exposed to and select the appropriate potting compound.

JMS provides special hermetic sealing from moisture for those sensors used in high humidity / moisture or total
immersion environments. Any moisture penetrating the transition will kill the integrity of the electrical property of the sen-
sor. Our special hermetic sealing will prevent this in any environment. Use a “2” after your selection for symbol #12 on
page 1-2.

When shipping by air, there is the distinct possibility that the sensor(s) will be exposed to varying pressure,
humidity and temperature conditions. This can and does cause some sensors to admit moisture into the insulation. We
have experienced a few cases in which the sensor passed the ASTM tests performed here only to fail the same tests
after shipping by air. Our recommendation is that you specify special shipping containers in those instances including
the use of desiccants, or other moisture prevention devices. Hermetic sealing may be a necessary component as well.

THERMOCOUPLE TRANSITIONS

The transition contains the braze joint that connects the sheathed thermocouple conductors to the lead wire. The
stainless steel joint supports and contains the potting compound used to encapsulate the connection.

The standard size of JMS transition is .375 outer diameter by 3/4” long, tapering down and extending over the
thermocouple sheath material for 1/4” . The outside diameter that tapers down onto the sheath is approximately .055”
larger than the thermocouple sheath diameter.

A transition may be used to provide support for lead wire. A bell spring relief may also be used which will extend
the rigid length of the probe by approximately 1”. The transition and bell spring relief extends the length for a total of
approximately 2 1/2”.

( | JEEL
Probe with transition F 15/16" —pie 11/2" N
and bell spring relief

¢ [ (IANALALR AR AR AR AR

Probe with transition only 11/4" 4
with flexible armor lead wire

(Standard on low temp. transition,

single elements.)

( | o NN =

Probe with transition and flex . .
armor adapter with flex 1" —>e— 1" —>
armor lead wire
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THERMOCOUPLE OPERATION AND INSTALLATION INSTRUCTIONS

Thermocouples are installed by means of compression fittings, welded 1/2” x 1/2” NPT fittings, or bayonet fittings.

Follow these instructions for installation of a thermocouple with a 1/2” x 1/2” NPT fitting:

(1) Insert thermocouple into process hole
(2) Tighten probe into place by turning probe into threaded connection.

When installing a spring-loaded sensor, the wires should be disconnected from the terminal block to prevent twisting
and shorting during installation.

INSTALLATION:
Place thermocouple in area not too close to heating element or direct flame.

When measuring very high temperatures, install thermocouple vertically, if possible, to avoid protection tube element
sagging.

Always use thermocouple extension wire to correlate with calibration of thermocouple and instrumentation being used.
Install thermocouple away from AC power lines, preferably more than one foot away.
Do not run thermocouple wires in the same conduit with other electrical wires.

Apply lacquer or silicon resin to screws to prevent effects of vibration and oxidation.

ELECTRICAL:

Make sure the extension wire is clean so a good electrical connection will result at the terminal block. Connect the pos-
itive extension wire to the positive thermocouple wire and the negative extension wire to the negative thermocouple wire.
Wires are color coded for identification as follows, notice that the negative leg is always red.

THERMOCOUPLE EXTENSION
TYPE WIRES
POS. NEG. OUTER POS. NEG* OUTER
JACKET JACKET

E purple red brown purple red purple
J white red brown white red black
K yellow red brown yellow red yellow
R N/A N/A N/A black red green
S N/A N/A N/A black red green
T blue red brown blue red blue
N orange red brown orange red orange

See Page 1-9 for IEC color codes for primary conductor and color codes. The outer jacket matches the primary con-
ductor unless specified for an intrinsically safe area, in which case all outer jackets are blue.

*A tracer having the color corresponding to the positive extension may be used on the negative wire code.
Occasionally, it is necessary to determine thermocouple polarity in the field. The above characteristics are helpful,
along with the information on the following page.
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