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FOREWORD

Standards are
adopted in the public interest and are designed to eliminate
misunderstandings between the manufacturer and the purchaser
and to assist the purchaser in selecting and obtaining
without delay the proper product for his particular need.
Existence of a
Standard does net in any respect preclude any member or
non=member from manufocturing or selling products not con-
forming with the stondard.

INTRODUCTORY NOTES

This Standard supersedes Standard BC 5- 10-1855,
HResistance Thermometers.

The purpese of this revision is to further clarify termi-
nelegy, and provide dimensional standards.

A further purpese is teo promete interchangeability between
Resistance Thermometers and octher types of temperature

measuring systems using the Bushings and Wells defined in
Bushings and Wells for Temperature Sensitive Elements
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RESISTANCE

I. Scope and Purpose

I.1 This standard applies to Resistonce Ther-
mometers for industrial use.

1.2 The purpose of this stondard is te estab-
lish uniformity of terminology, [including
syrbols) definitions ond dimensions for Re-
sistance Thermometers,

1.3 A further purpose is te cremote inter-
changeability of Resistance Thermometers by
establishing o series of preferred Bulb di-
mensions. These dimensicns will permit inter-
changeability of Resistance Thermometers with
Bimetallic Thermometers, Filled System Ther-
mometers and Thermocounle Thermometers in
Bushings ond Wells defined in

Bushings and Wells for Temperature Sensitive Elements

by ; hesistance Thermometer Bulbs unlike
‘hermocouples do nert fallew a universal
calibration curve. 4 Resistance Thermometer
Hulk of a piven manufacturer is no- there-
fore imterchangeable with one of a different
manufacturer ®¥ithout replacemest or major
recalibration of the asaociated sz rument.
Inly dimensions sufficient to make Biolhs com-
patib.e with Bulbs and Wells of

are included. Individual parts of specific
assemblies are not intended to be inter-
changeable.

|.4 The listing of a size does not imply that
it is suitable for all purposes. Consult
manufacturers for availdble sizes and for
linitations on immersion length.

2. Terminology and General Definitions

2.1 Resistance Thermometer. A Resistance
Thermometer is o temperature measuring in-
Strument comprising a resistance measur ing
device, a sensing meons called & Resistance
Thermemetsr Bulb and electrical conductors
for cperatively connecting the two,

2.2 Resistance Thermometer Bulb. A Resistance
Thermemeter Bulb is the sensing means of «
Hesistance Thermoneter comprising a Resistance
Thermometer Element and a protective shell
iSee Fig., 1] with or without mounting means,
Cornection Head, leads, or other fittings.
Three commonly used types of Resistance Ther-
mometer Bulbs are the Plain Resistance Ther-
moreter Bulb, Fised Threod Hesistance Ther-
moreter Bulb and Union Connected Hesistomee
Thermometer Bulb (See Figs. 5, 6 & 8).
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2.2.| Resistance Thermometer Elepent., A
Resistonce Thermometer Element iz the tem-
perature sensitive unit of a Hesistance Ther-
mometer Bulb comprising a material whose
electrical resistance chonges with tempera-
ture, its supporting structure end means far
attachment of conductors. The Element is de-
signed to be used as part of a assembly such
a5 o Hesistance Thermometer Bulb or a He.
sistance Thermoreter Elarent with Well. [See
Fig. 1

2.2.2 Resistonce Thermometer Bulk Sensi-
tive Portion., A Resistance Thermometer Bulb
Sensitive Portion is that portion of a He-
sistance Thermoreter Bulb enclosi the tem-
perature sensitive material. (See Fig. 1)

2.2.2.| Resistance Therrometer Elemen:
Sensitive Portion. A Hesistaree Thermoreter
Element Sensitive Portion is that portion of
@ Hesistance Thermometer Element comprising

the temperature sensitive material. [See
Fig. 1)

2.2.3 Extension. An Extension is that
portion of theprotective shell of a Hesistance
Thermometer Bulb other than the Sensitive
Pertion. (See Fig. 1)

2.2.3.1 Bendable Extension. A Bendable
Extension is on Extension designed to he bent
incident to installatien.

2.2.3.2 Rigid Extension. A Rigid Ex-
tension is on Extension not designed to be
bent incident to instecllatien.

2.2.4 Connection Head. A Connection Head
1s a pretecting housing containing a terminal
block and usually provided with threaded
openings for meunting on o Hesistance Thermo-
meter Bulb or Connection Head Extension and
for the attachment of a conduit. (See Fig. 2!

CONNECTION HEﬂ.[iJ':_

EXTENSION CONMECTION -

HE.a.nf,)

CONNECTION HEAD
EXTENSEON LENGTH
iND

FIG. 2 COMMECTION HEADS




7.2.4.1 Connection Head Extension. A
Tonnection Head Extension is athreaded fitting,
usually a pipe nipple. or an assembly of
fittings extending between a Well and a Con-
nection Head. (See Fig. 2)

2.2.%.2 Connection Head Extension
Length. Connection Head Extension Length
(Symbol N} is the overall length of the Con-
nection Head Extension. (See Fig. 2}

2.2.5 Bulb Length. The Bulb Length (Symbol
A} of a Plain Bulb is the overall length of
the Bulb. If the Bulb includes a Threaded
Connection for installatien or includes a
Connection Head, the Bulb Length (Symbel A} is
the length from the free end of the Bulb to
the Threaded Connection or Connection Head,
The Bulb Length of a Union Connected Bulb is
the leagth frem the free end of the Bulb to
the underside of the seating part. {See Figs.
3. 5. € and B)
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2.2.6 Sensitive Portion Length, The Sensi-
+ive Portion Length (Symbol X} is the lemgth
of the Sensitive Portion. (See Fig, 3

2.2.7 Bulh Diameter. The Bulb Diameter
{Symbol ¥) is the outside diameter of the
Sensitive Portion or the moximum Cross sec-
tional dimension if the sectien 1s not cir-
cular. (3ee Fig. 3}

2.2.8 Extension Length. The Extensien
Length (Symbol J) is the length of the Ex-
tension. (See Fig. 3)

2.2.9 Immersion Length. The Immersion
Length (Symbol Bl is the length from the free
end of the Bulb, Well or Element to the point
of immersion in the medium, the temperature
of which is being measured, (Physicolly this
point may ke indistinguishable but is im-
portart for proper ascouracy.) (See Fig. 4)

2.2.10 Insertion Lenqth, The Insertion
Length Symbol Ul is the length from the free
end of the Bulb, Well or Element to, but not
including, the external threads er other

means of attach-
ment to o vessel,

(See Fig. 4
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2.4 Fixed Thread Resistance Thermometer Bulb.
A Fixed Thread Resistance Thermometer Bulb
is a Resistance Thermometer Bulb provided
with a Threaded Connection for pressure-
tight attachment to a vessel. (See Fig. B)
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2.4.1 Threaded Connection. A Threaded
Connection is a threaded fitting rigidly at-
tached to the Extension of a Fixed Thread
Resistance Thermometer Bulb., [See Fig. &'

2.5 Union Connected Resistance Thermometer
Bulb Assembly. A Union Connected Resistoance
Thermometer Bulb Assembly is a Union Connected
Resistance Trermometer Bulb awd means such as
o Bushing, Flange or Well for pressure-tight
attachment to a vessel. [(See Fig. 7}
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FIG. T UNION COMNNECTED RESISTANGE
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2.5.1 Unien Connected Resistance Ther-
mometer Bulh, A Union Connected Resistance
Thermometer Bulb is a Resistence Thermemeter
Bulb provided with g Unien Connection for in-
stallation. (See Fig. 8
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2.5.1.1 Union Connection. A Unien
Connection is that portion of a Union Con-
nected Bulb which comprises a seating part
either rigidly attacked to or adjustable
along the Extension and o jom nut for attach-
ment to o Bushing, Flange or Well. (See Fig.
B)

2.6 Bushing. A Bushing is a fitting provided
with external threads for attachment te a
vessel and with internal threads and seating
means for mounting o temperaoture sensing
element therein. A Bushing does not have a
pressure-tight sheath belew the external
threads. (5ee Fig. 71

2.7 Well. A Well is a pressure-tight re-
ceptacle odapted to receive a temperature
sensing element ond provided with external
threads or other means for pressure-tight
attachment to o vessel. (See Fig. 9)
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2.7.1 Logging Extension. A Logging Ex-
tension is that portion of a Threaded Connec-
tion, Bushing, or Well abeve the external
threads intended to extend through the lagging
of a vessel. (See Fig. 9]

2.7.2 Lagging Extension Length. The
Lagging Extension Length (Symbel T) is the
length frem the lower end of the external
threads of a Threaded Connection. Bushing, or
Well te the upper end of the portion intended
te extend through the lagging of a vessel,
leas one inch allowance for threads. (See

Fig. 9}

Note: For purposes of waifcrm dimensioning,
the ellowance for thread length is one inch,
regardless of pipe thread size.

2.7.3 External Threads for Eushjngs or
Wells. Externcl threads fer Bushings or Wells
shall be American Stemcard Taper Pipe Threads
(NFT) of the Americon Standards Associatien.

2.8 Flange. A Flange is g fitting provided
with a flanged surface for ottachment to g
vessel and with internal threads and seating
means for mounting a temperature sensing
element therein. A Flange does not have a
pressure-tight sheath below flanged surface.

3. Dimensions

3.1 Insertion Lengths of Union Connected
Bulbs. The Insertion Lengths (Symbol U} of
Union Connected Bulbs shall ke 2-1/2, 4-1/2,
7-1/2, 10-1/2, 18 or 24 inches with tolerances
as shown in Fig. 10,

dpre:. A Bulb designed for & piven Insertinm
Leng:k, when used with a Busking of a given
Lagging Extension Length, will fit a Hell of
the same nominal diameter, the same Insertion
Lemgth and Lagging Fxtension Length, Alan,
twg Julbs designed for the same iotral af T
and U will B2 physically iaterchangeable and

uswally identical, §.e., a BPult designed for
4-1/2 inch ' Leogth and 3 inch laggiag Length
will Tiv & Well af 7-1/2 inch U length and no
lagging. Caution §s advised in the reverse

operztion to be suTe that immersicn is adeagsate,
See Tabla I.

3.2 Bulb Lengths of Fixed Thread Bulbs., The
Bulb Lengths (Symbol A) of Fixed Thread Bulbs
shall be 3-1/2, 5-1/2, 8.1/2, 11-1/2, 17 and
25 inches with tol erances as shewn in Fig. 10.

3.3 Bulb Diameter. The Bulb Diameter (Symbal
¥! shall be 174" and 3/8" with telerances as
shown in Fig. 10,



3.4 Lagging Extension Length. The Lagging
Extension Length, (Symbol Tt if used. shall
be 3 inches. except 2 inch Logging Extension
Length shall be used with 2-1/2 inch Inser-
tion Length.

Mote! Ordisarily, no Laggirp Extension Leagth

is ised, l.e., T eguals zern,

3.5 Connection Head Extension Length. The
Connectien Head Extension Length (Symbel NI
zshall be 4 oer 7 inches.

Sowet  In cases where the Cnumnectios Head Ex-
tepsion Leagth is of the anion type of con-
siruction, for an N dimession of 4 igches,
the assembly may consist of two shart nipples
and rne unirn. For an X dimensinon of T inches,
the as=embly may crnsist of two three-iach
Iang nipples and a anion.

3.6 Jam Muts and Seating Parts. Limensions
of Jam Nuts and Seating Parts shall be as
shown in Fig. 10, Dimensions not specified
agbove nor shown in Fig. 10 are not essential
for interchongeability anc are at manufac-
turer's option subject toordinary engineering
considerations, such as strength ond suit-
ability for purpose.

3.7 Bushings and Wells., Dimensions for Bush-
ings and Wells for use with Hesistance Ther-
mometer Bulbs and with ether types of tempera-
ture sensing elements are given inSMARC 17,

3.8 Dimensions of Plain Bulbs. Cimensions of
Plain Bulbs end El ements intended for use in
the Assemblies shown in Fig. 2 shall be di-
mensicned to suit the Wells of 5AMA RC 17,



RESISTANCE THERMOMETER BULBS
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TABLE |

USABLE COMBINATIONS OF BULBS AND WELLS
I/4 & 3/8 NOMINAL BULB DIAMETER
DIMENSIONS IN INCHES

DIMENSIONS FOR ORDERING DIMENSIONS FOR REFERENCE ONLY
Insertion Length Lagging Extension Bulb Length "A" 8ulb Length "A"
"o" Length "T" Union Connected Bulbs Fixed Thread Bulbs
2 1/2 o 3 312
2152 2 5 5 1/2
4 1/2 1] 3 5 1/2
4 1,2 3 8 O P
7 12 ] 8 g 1/2
T L2 3 11 11 1,2
o 1/2 o 11 1l 12
10 1/2 3 14
16 1] 15 /2 17 i
18 3 19 1/2 :
24 1] 24 1/2 25 !
24 3 27 1s2

Note 1. Bulb Length (Symbol Al for Union Connected Bulbs is listed to
indicate interchangeability, not as a dimension for ordering.
Specify Well, or Bulb te be used with Bushing or Well, by In-
sertion Length (Symbol U) and Lagging Extension Length (Symbol T).

Note 2. Bulb Length (Symbol Al for Fixed Thread Bulbs is listed to in-
cicate interchangeability not as a dimension for ordering except
for Bulbs to be installed without Well or Bushing. For Fixed
Thread Bulbs to be used with Well or Bushing. order by Insertien
Length iSymbsel Ul and Lagging Extension Length (Syrbel T).




