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FILLED SYSTEM THERMOMETERS

|l. Scope and Purpose

|.l This standard applies to Filled System
Thermometers for industrial use.

Ncte: This stamdard is also applicable to
Filled Systems used in other devices such as
transmitters or coptrollers,

1.2 The purpose of this standard is to es-
tablish uniformity of terminology, (including
symbols) definitions and dimensions for Filled
Syster Thermometers.

1.3 A further nurpose is to promote inter-
changeability of Filled System Thermometers
by establishing a series of preferred bulb
dimensions. These dimensions will permit in-
terchangenbility of Filled System Thermom-
eters, Bimetallic Thermormeters, Resistance
Thermometers and Thermocouple Thermometers in
the Bushings and Wells defined in

Note: Bulbs are dimensioned only to the ex-
tent necessary for physical interchange-
ability in the Bushings and Wells defined in
SAMA RC17.

.4 The listing of o size does not imply that
it is suitable for use with all tvees of
actuation. Consult manufacturers for avail-
able sizes ond for limitations on immersion
length.

2. Terminology and General Definitions

2.1 Filled System Thermometer. A Filled
System Thermometer is a tempergture measuring
instrument comprising a Thermal System and

associated means for indicating or recording.
(See Fig. 1)
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2.2 Thermal System. A Thermal System is a
closed system containing a fluid fill (the
temperature sensitive medium}) and comprising
a Bulb, an expansible device (Bourdon tube,
dianhragm, capsule, bellows, etc.)] and a
cm_:-i.'l_lury tL:beqperutivel&r connecting the two,
The following classes of Thermal Systems are
in general use. (See Fig. 1)

2.2.) Liauird Fiiled Thermal System. A
Licuid Filled Thermal Svstem (Class 1) is o
Thermal System completely filled with a ligquid
lother than a metal such as mercury) and
operating on the principle of liguid expan-
sion. The system is usually comnensated for
anbient temperature effects either:

(a} With full cownensation (Claoss l1A), the
commensating means being asecond Thermal
System minus the bulb, or eguivalent
means of compensation. (See Fig. 2)
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FIG. 2
FULLY COMPEWSATED LIQUID FILLED

THERMAL SYSTEM
CLASS [a

{b} With compensating mems within the case
only (Class 1B). (See Fig. 3)
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FiG. 3
| CASE COMPENSATED LHIJUID FILLED
THERMAL EYSTEM
CLASS IB

2.2.2 Vaper Pressure Thermal System., A
Vapor Pressure Thermal System (Class II) isa
Thermal System partially filled with a vela-
tile liguid ond operating on the principle
of vapor nressure. Four types are emmloyed:

(a) Designed to eperate with the measured
temperature atove the temperature of the
rest af the Thermal Svstem (Clas=s ITA).
{See Fig. 4]

FiC. 4
VAPOR PRESSURE THERMAL STSTEMW
1 CLASSOA

(b) Tesigned to onerate with the measured

temperature below the temmerature of the
rest of the Thermal System (Class IIB).
(See Fig. 5)

FiG. 8
WVAPOR PRESSURE THERMAL SvYSTEM
CLASSTIB

VOLATLE ILQuD

(c) Designed to operate with the measured

temperature above and below the temper-
ature of the rest of the Thermal System
(Class TIC) . This type normally remuires
a larger Sensitive Portien thenClass [1A
or IIR. ([See Fig. B)
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id) Designed to operate with the bulb temper-
ature above, belowand at the temperature
of the rest of the Thermal System (Class
IID). (See Fig. 7] 1In this type the
volatile liquid is confined te the Sen-
sitive Portion and a second relatively
non-volatile ligquid is used to tremsmit

the vapor pressure te the expanszible de-
vice,

FIG. T
VAPOR PRESSURE THERMAL SYSTEM
CLASS OD

2.2.3 Gas Filled Thermal System. A Gas
Filled Themal System (Class III) is a Thermal
System filled with o gas and operating on the
principle of pressure change with temperature
change. The system is usually compensated
for ambient temperature effects, either:

{(a) With a second Thermal System minus the
bulb, or equivalent means of compensation

(Class IITA). (See Fig. 8)
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{(b)With compensating means within the case
only (Class ITIB). (See Fig. 9)
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FiG. 9
CASE COMPEMSATED GAS FILLED
THERMAL SYSTEM
CLASS B

2.2.4 Mercury Filled Thermal System. A&
Mercury Filled Thermal System (Cluass V) i= a
Thermal System completely filled with mercury
or mercury-thalliumeutectic amalgam operating
on the principle of liquid expansion. The
system is usually compensated for ambient
temperature effects, either
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2.3 Bulb. A Bulb ie the sensing mesns ef a
Filled Svyates Thermometer cowprising o Sensi-
tiwe Portion, lts Extensien ond & Connector.
Two commonly weed types are the Flain Bulb
and the Union Connected Bulb. [Ses Fige. 12
and 15)

2.3,) Sensitive Forfron. A Sensitive Por-
tion is that pertion of o Bulb snclosing the
fluld Fill intended te messure temerature.

(See Fig. 123

1.3.2 Extensiom. An Extension im thae
portion of a Bulb shich extends between the
Semsitive Portion and the Connsctor. (See
1 Fig. 12)
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2.3.2.1 Bendable Extension. A Bendohle

FIE. i Extension is an Lxtension desioned to he hent
FULLY COMPLMIATED MORCURY FILLED ;
e incident to instal lotion.
i CLASS Wa

2.8.2.2 Migid Extemsion. A Rigid Ex-
tension is en Extension not desigred to be
bent incident to installatien.

2.3.2.9 Mizd Mmple Evtensiom, A Riald

Anale Extension i @ Migid Extension, part of

fBl With compensating means within the cass which mokes an onale sther then 180 dedgrees
enlv [(Cless VH). (See Fig. L1) with the Smsitive Partion.



2.3.3 Connectcr. A Connecter is a con-
necting means between the Extension and the

connecting tube,

2.3.4 Pulb lLength. The Bulb Length (Svmbol
Al of a Flain Bulb is the length from the free
end of the Bulb to the Connector excent when
the Connector is of the same diameter as the
Extension. In the latter case, the Bulb
Length is the overall length. (See Fig. 12)
The Bulb Length of a Unien Connected Bulb is
the length from the free end of the Bulbte
the underside of the seating part. (3ee Fig.
15)

2.3.5 Sensttive Portion Length. The Sen-
sitive Portion Length (Symbel X} is the length
of the Sensitive Portion (including end wall
thickness). (See Fig. 12)

2.3.6 Bulb Digmeter. The Bulb Diameter
{Symbol Y) is the outside diameter of the
Sensitive Portion. (See Fig. 12)

2.3.7 Extension Length. The Extension
Length (Symbol J) is the length from the Sen-
sitive Portion of the Bulb te the Connector
except where the Connector is the same dia-
meter os the Extension. In the latter case,
the Extensien Length is the length from the
Sensitive Portion to the connecting tube.
{See Fig. 12)
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PLAIN BULBS |

2.3.8 Immersion Length. The Immersion
Length (Symbol R) is the length from the fro
end of the BPulb or Well teo the point of im-
mersion in the medium, the temperature ol
which is being measured. (Physically this
point may be indistinguishable but is im-
portant for prever occuracy). (See Fig. 13)

2.3.9 Imsertion Length., The Insertion
Length (Symbel U} is the length from the free
end of the Bulb or Well te. but net includ-
ing, the external threads or other means of
attachment to a vessel. (See Fig. 13)
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IMMERSION AND INSERTION LENGTH i

2.4 Plain Bulb. A Plain Bulb iz a Bulb not
provided with a Unien Connectien er other

means for attachment to a vessel. [See
Fig. 12}

2.5 Union Connected Bulb Assembly. A Unien
Connected Bulb Assemblv is a Union Connected
Bulb and means such as a Bushing, Flange or
Well for pressure-tight attachment to a
{See Fig. 14)

vessel .

2.5.1 (meon Connected Bulb, A Union Con-
nected Bulb is a Bulb provided with a Union
Connection for installatien. (See Fia. 135)
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FIG. 14
UNION CONMECTED BULB ASSEMBLIES

2.5.1.1 Union Connection. A Union Con-
nection is that portion of a Union Connected
Bulb which comprises a seating part either
rigidly attached to or adjustable along the
Extension and ¢ jam nut for attachment to a
Bushing, Flange or Well. (See Fig. 15)
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2.6 Bushing., A Bushing is a fitting provided
with external threods for attachment te «
vessel ond with internal threads ond seating
means for mounting a temperature sensing
element therein. A Pushing does not have a
pressure-tight sheath below the external
threads, (See Fig. 14)

2.7 Well. A Well i=s a pressure-tight re-
centacle odapted to receive a temperature
sensing element and provided with external
threods or other means for pressure-tight
at tachment to a vessel. (See Fig. 14)

2.7.1 Lagging Extension. A Lagging Ex-
tension is that portien of a Bushing or Well,
mbove the external threads, intended to ex-
tend through the lagging ef o vessel. (See
Fig. 14)

2.7.2 Logging Extensionm Length, The Log-
ging Extensien Length (Symbol T) is the
length frem the lewsr end of the external
threads of a Bushing or Well te the upper end
of the portion intended te extend through the
lagging of a vessel, less one inch allowance
for threads. (See Fig. 14)

Mote: For purposes of sniform dimensioning,
the allowance for thread leamgth i3 one iach,
regardless of pipe thread size.

2.7.3 fExtermal Threads for Bushings or
Wells. External threads for Bushings or
Wells shall be American Standard Taper Pipe
Threads (NPT) of the Americon Standards
Agsaciation,

2.8 Flange, A Flange is o fitting provided
with a flonged surface for attachment to a
vessel and with internal threads and seating
means for mounting o temperature sensing
element therein. A Flonge does net have a
pressure-tight sheath below the flanged sur-
face,

2.9 Sheath. A Sheath is a receptacle cdapted
to receive o temperature sensitive element
but not provided with external threads or
other means for pressure-tight attachment te
a vessel .

2.10 Wet and Dry Bulb Assembly. A Wet and Drv
Bulb Assembly is an assembly censisting
of two Bulbs, one to be identified os a Wet
and one as a Dry Bulb,

2.10.1 NWet Bulb. A Wet Bulb is a Bulb,
used in a humidity measuring system, having
means providing for the continucus evapora-
tion of moisture from the temperature Sensi-
tive Portion of the Bulb.



2.10.2 Drv Bulb. A Dry Bulb is & Bulb
used in @ humidity mecsuring system for meas-
uring the temserature of the surrounding air.

2,10 Firned Bulb. A Finned Bulb is o Bulb, o
porthon of which is orevided with external
fins.

.12 Capillary Bulb, & Copillary Bulb is @
Bulk, the Bensltive Pertion of which in made
ef caplllery tubing. Tubing excesding L/4"
in diareter is not considered capillary
tubing.

2.12.1 Preformed Capellory Bulb, A Pre-
formed Cooillarvy Bulb is o Copillery Bulb,
the Sensitive Portion of which is coiled by
the monsfocturer and is not deslgned to be
bent imeident to installation.

2.12.2 Bemdable Capillary Sulb, A Bend.
able Copillory Bulb is o Copillery Bulb, the
Sensitive Portlon of which ls designed to be
bent incident to installation,

1.13 Averaginmg Bulb. Ba Averaging Balb is &
C-l:i.l]dry Buln., the Senmitive Portion of
which is desmigned to be mensitive to the
average of the temperatursa aleng its
length.

1.1% Sanltary Bulb. A Senitary Bulb is a
Bulb [or use where sanitary requirements must
be met, designed to prevent introduction or
retention of foreign ratter ond to focilitate
elemning,

2.15 Flush Balb. A Flush Bulbk is o Bulb, the
Sonigitive Portisnof wkich is inserted threugh
an spening in the sall of o veasel, swch as
o mechanical mixer so thot the Sensitive Por-
tion forma substontially a contineation of
the inner surfoce of the vessel,

Wopte: A Pulb mav be 3 combipeliow of tem ar
;:nf the zhewe meationed iypes, Balbks with
praTectiTe coveriaey shall be designated with
the pratective ceveried material. Fer ei=
aem el

be Usics Copasatad Fissed Brr Bals
L. Flajs Silvar Flated ¥el Belb
3. Usiocs Comsected daghe Zasitary Balk

3. Dimensions

3.1 Insartion Lengths. The Insertien Lenctha
iSymbol U) of Balbs hoving nos-odjustoble
seoata shall be 2-1/2, 4.1/, 7-072, 10-L/2,
16 amd 24 inches, with tolermces as shown in
Figs. 16, 17 omd 18,

Notet A Bull desigaed for & given lnsertios
Leagrh, when ased with a Bushing of a gives
Lagping Ezteonion Length, will fit & Well of
Ehe pama apmisal dlemeier, 1k &aee t*.ﬂ-rilnn
beagih snd Laggiey Emteasion Lesgih  Alss,
twa Bulbs desigeed for thesane total of T aed
U will &e paFsically isterchacpeable apd
amsnlly Gdeatical, dve, & Polh deaigaed for
#=1r2 soch U Lesgth and 3 fach Lagping
Leagtd will fit a ¥ol] of T=0/0 ined © Loppun
asd mo lapging. Cauticr is sdwised (n ta=
TETETSE OPETALION Ta be Fare That immersiog
i slsgiats. (Ses Table I}

3.2 Bulb Dismetar. The Bulb Diameter |Symbol
¥} shall be L/4, 376, 9416, 10/16 or 778
inch with telerances de shewn in Figs. 16,
17 and 18,

3.3 Lagging Extension Length. The Logging
Extongion Length, (Swabal T if used. shall
be 3 inches, excest I inch Lagging Extension
Length skall be used with 2-1/2 inch lnsar-
tlion Length,

Fate: Ordinarily, so Lapgleg Eztessinn
Leeprh i8 used, 2.2, T squals gero,

3.8 Jam Wuts and Saating Parts. Dimensions
of jom nuta aend seating parts shall ke as
shown in Figs. 16, 17 and 1B. Dimessions not
soechfied chove nor shows in FEgn. Y&, 17 and
18 are not essential for isterchongeability
mnd ars &t sevalesturer ' s ontion subject ta
ordlnary esginesring consideratiows. such oa
strength ond sitebility for suroese,

3.5 Bushings and Wells. Limensions for Bush-
ings ond Wells for use witht Uhion Comnected
Filled Systes Thersoneter Bulbs and with ather
types ol rtesperature sensing €lements are

glven in SAMA RCIT
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TABLE |

STANDARD INSERTION LENGTH DIMENSIONS
FOR WELLS AND BULBS WITH BUSHINGS
ALL DIMENSIONS IN INCHES

! 1 —

S————

| DIMENSIONS FOR ORDERING DIMENSIONS FOR REFERENCE ONLY
i Insertion Lagging Extension | Bulb Length "A" For | Bulb Length "A" For
| Length "U" Length "T" I/4 & 3/8 Bulbs | 9/16, 7/8 & 11/16 Bulbs
2.1/2 0 3 3-5/8
. 2.1/2 ‘ 2 5 ! 5-5/8
! 4-1/2 | 0 i 5 E 5-5/8
4-1/2 3 8 8-5/8
7.1/2 0 8 8-5/8
7-1/2 3 11 11-5/8
10-1/2 0 11 11-5/8
10-1/2 3 14 14-5/8
16 0 16-1/2 17-1/8
16 3 19-1/2 20-1/8
24 0 24-1/2 25-1/8
24 3 27-1/2 28-1/8
MNotes:

{1) The listing of o size does not imnlv that it is
suitable for all types of actuation. Censult
manufacturers for limitotions on immersion lenath.

{Z) PBulb Length (Symbol A) iz listed to incicate inter-
changeability, not os a dimensien feor ordering.
Swecifv Well or Bulb with Bushing by Insertion
Length {Symbol U) and Logging Extension (Symbol TI,




