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MILITARY SPECIFICATION
THERMOMETER, GAS ACTUATED, REMOTE READING

This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers environmentally hardened thermometers
which utilize an elastic element to measure the preéssure within a gas filled
closed system (thermal system) and convert this pressure to an analog temperature
indic=arion on a clircular dial Rernte readine is accomplished by connecting the
analog temperature indicator to the thermometer bulb by a specitied length ot
capillary tubing. The gas actuated thermometer bulb is configured for either
direct immersion or insertion into a thermowell.

1.2 Classificatiop. Gas actuated thermometers shall be classified according
to the following variables, as specified (see 6.2):

(a) Sensor configuration (see 1.2.1).
(b) Range (see 1.2.2).

(c¢) Dial size (see 1.2.3).

(d) Capillary tubing length (see 1.2.4).

1.2.1 Sensor configuration. The sensor configuration shall be designated by
two symbols; the first symbol shall designate the class and the second symbol the
subclass. The class, designated by the letter A, B, or C, identifies the sensor
type and mounting method (see 3.3.2.1.1). The subclass, designated by a number,
icentifies the physical dimensions of the individual sensors. Class A has only
one subclass and shall be designated as Al. Class B has six subclasses as shown
on figure 1. Class C has four subclasses as shown on figure 2.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this docuwnent should he acddressed to:
Commander, Naval Sea Systems Command, SEA 55Z2, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter,
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1.2.2 Ranpge. The range shall be designated by the sequence of symbols
listed in table IV. The range shall be selected for a particular sensor con-
figuration class only if that range is specified for the particular sensor
configuration class in table IV.

1.2.3 Dial size. The dial size shall be designated by one of the following
1

Dial size Symbol
3-1/2 3
4-1/2 4
8’1/’2 8

1.2.4 Capillary tubing length. The capillary tubing length selected is
designated by its numerical value in units of feet (see 3.3.2.2).

1.3 Part or Identifving Number (PIN). A specification-based PIN to identify
sensor configuration, range, dial size, and capillary tubing length is included in
section &6 (see 6.10)

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Snecifications, standards, and handbooks. The following spec ifica-

tions, standards, and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

FEDERAL
QQ-N-286 - Nickel-Copper-Aluminum Alloy, Wrought (UNS NO5500).
Uu-P-268 - Paper, Kraft, Wrapping.
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Boxes, Fiberboard, Corrugated, Triple-Wall.
PPP-B-665 - Boxes: Paperboard, Metal Edged and Components.
PPP-B-676 - Boxes, Setup.
PPP-C-850 - Cushioning Material, Polystyrene, Expanded, Resilient

(for Packaging Uses).

PPP-C-1120 - Cushioning Material, Uncompressed Bound Fiber for

1, nn—.

Packa ag1ng.
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MIL-A-8625 -
MIL-E-15090 -
MIL-R-20092 -

X FA
MIL-S-22473

MIL-T-24270 -

MIL-P-26514 -
MIL-R-83248 -

STANDARDS

FEDERAL
FED-STD-H28 -
FED-STD-313 -

MILITARY
MIL-STD-22 -
MIL-STD-108 -
MIL-STD-129 -
MIL-STD-130 -
MIL-STD-278 -

(Unless otherwise indica
standards, and handbooks are
Center, (ATTN: NPODS), 5801 T
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Preservation, Methods of,
Bags, Sleeves and Tubing.
Shock Tests, H.I. (High-Impact); Shipboard Machinery,

Equipment and Systems, Requlrements for.
Plastic Sheet, Acrylic, Heat Resistant.
Chemical Conversion Coatings on Aluminum and Aluminum

Rubber, Cellular, Chemically Blown
Brazing of Steels, Copper, Copper Alloys, Nickel
Alloys, Aluminum and Aluminum Alloys.

Anodic Coatings, For Aluminum and Aluminum Alloys.
Enamel, Equipment, Light-Gray (Formula No. 111)}.
Rubber or Plastic Sheets and Assembled and Molded

Shapes, Synthetic, Foam or Sponge, Open Cell.
Sealing, Locking and Retaining Compounds: (Single
Component).
Thermowells for Thermometers and Electrical Tempera-

ture Sensors, General Specification for.
Polyurethane Foam, Rigid or Flexible, for Packaging.
Rubber, Fluorocarbon Elastomer, High Temperature,
Fluid, and Compression Set Resistant.

Screw- Thread Standards for Federal Services

Disposal Data for Hazardous Materials Furnished to
Government Activities

Welded Joint Design.
Definitions of and Basic Requirements for Enclosures
for Electric and Electronic Equipment.

Marking for Shipment and Storage
Identification Marking of U.§. Military Property
Welding and Casting Standard

ted, copies of federal and military specifications,
available from the Naval Publications and Forms
abor Avenue, Philadelphia, PA 19120-5099.)

2.1.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein Unless otherwise specified, the issues
are those cited in the solicitation
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NAVAL SEA SYSTEMS COMMAND (NAVSEA)
$8700-841569 - Ring, Steel, for Flush Mounted Plastic Case, Gauges
and Thermometers.
S8700-1385799 - Cases, Plastic for Flush Mounted Pressure Gauges
and Thermometers.

bl L ) Sy ~ ~ ~ 3
i - Thermometer Selection Guide

810-138591
(Application for copies should be addressed to: Commander, Portsmouth Naval
Shipyard, Code 202.2, Portsmouth, NH 03801.)

NAVAL SEA SYSTEMS COMMAND (NAVSEA)
9

Ama e

0900-LP-001-7000 - Piping Systems, Brazed, Fabrication and

(Application for copies should be addressed to the Naval Publications and
Forms Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

DEPARTMENT OF LABOR (OSHA)
Code of Federal Regulations (CFR) 29, Part 1910.1200 - Occupational
Cafaty and Hanlth Qt+tandardc
QLIS AL ER A VAL o WwERLINACS A AT

caieey

(The Code of Federal Regulations (CFR) and the Federal Register (FR) are for
sale on a subscription basis by the Superintendent of Documents, U.5. Govermment
Printing Office, Washington, DC 20402. When indicated, reprints of certain
regulations may be obtained from the Federal agency responsible for issuance
thereof.)

(Copies of drawings and publications required by contractors in connection
with specific acquisition functions should be obtained from the contracting
activity or as directed by the contracting activity.)

2.2 Non-Government publications. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the deocuments which are DOD adopted are those listed in the issue of the

DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

AMERTICAN NATIONAL STANDARDS INSTITUTE (ANSI)
B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element
{(DoD adopted)

(Application for copies should be addressed to the American National
Standards Institute, Inc., 1430 Broadway, New York, NY 10018.)
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTHM)

A 216 - Standard Specification for Steel Castings, Suitable for
Fusion Welding, for High Temperature Service.
(DoD adopted)

A 276 - Standard Specification for Stainless and Heat-Resisting
Bars and Shapes. (DoD adopted)

A 473 - Standard Specification for Stainless and Heat-Resisting
Steel Forgings. (DoD adopted)

A 480 - Standard Specification for General Requirements for Flat-
Rolled Stainless and Heat-Resisting Steel Plate, Sheet,
and Strip. (DoD adopted)

A 564 - Standard Specification for Hot-Rolled and Cold-Finished
Age-Hardening Stainless and Heat-Resisting Steel Bars and

Shapes.
co1 PR SR 2 EL o~ P voa i i
A 581 - Standard Specification for Free-Machining Stainless and

- 1 L Sl
Heat-Resisting Steel Wire and Wire Rods. (DoD adopted)
A 582 - Standard Specification for Free-Machining Stainless and
Heat-Resisting Steel Bars, Hot-Rolled or Cold-Finished.
(DoD adopted)
B 26 - Standard Specification for Aluminum-Alloy Sand Castings.
{DoD adopted)

tion oy Die Castings.

M

ica A wm-All
ol aduptol,
B 117 - Standard Method of Salt Spray (Fog) Testing.
(DoD adopted)
B 209 - Standard Specification for Aluminum and Aluminum-Alloy

Sheet and Plate. (DoD adopted)

B 443 - Standard Specification for Nickel-Chromium-Molybdenum-
Columbium Alloy (UNS N06625) Plate, Sheet, and Strip.
B 570 - Standard Specification for Copper-Beryllium Alloy Forgings
- and Extrusions.
D 3951 - Standard Practice for Commercial Packaging. (DoD adopted)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and

regulations unless a specific exemption has been obtained

? REQUIREMENRT

3.1 First article. When specified (see 6.2), a sample shall be subjected o
first article inspection (see 6.4) in accordance with 4.3



3.2

Materials.
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Materials for the parts which make up the gas actuated

thermometer shall be as specified in 3.2.1 through 3.2.4, and in table I.

TABLE T.

Materials.

Material
Part Designation specification Remarks
Bulb UNS S31600 ASTM A 276 CRES 316
L/, 2/
Capillary UNS S31600 ASTM A 276 CRES 316
tubing i/, 2/
Elastic UNS S§17400 ASTM A 564 CRES 17-4ph
element UNS NO500 QQ-N-286 K-monel
UNS NO625 ASTM B 443 Inconel 625
UNS NO0O9902 Ni Span C
UNS C17200 ASTM B 570 Beryllium Cu
Fill fluid 3/
Spiral armor | UNS S31600 ASTM A 276 CRES 316
Extension UNS S§31600 ASTM A 276 CRES 316
tubing 1/, 2/
Flange UNS $32100 ASTM A 216 CRES 321
UNS S31603 ASTM A 216 CRES
Sliding UNS S31600 ASTM A 276 CRES 316
connector
assembly
Case ASTM B 26 Aluminum
4L/ S/
-ty o/
ASTM B 85 Aluminum
4/, 2/
ASTM A 473 CRES 6/
Dial ASTM B 209 Aluminum
300 or 400 series ASTM A 276 CRES
Window MIL-P-5425 Plastic
Movement 300 or 400 series ASTM A 276 8/

f
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TABLE 1 Materials - Continued
Material
Part Designation specification Remarks
Indicating ASTM B 209 Aluminum 7/
[ S ANN e LNN el o ACTM A NT7L rocc 7 7/
poincetr SJUV Ul &UU SeEelleds NIl B L/70 VLo [/
Red index ASTM B 209 Aluminum 9/
300 or 400 series ASTM A 276 CRES 9/
Threaded 300 or 400 series ASTM A 276 CRES 10/
fasteners ASTM A 581
ASTM A 582
Washers ASTM A 276 CRES
ASTM A 480
Gaskets Flat gaskets MIL-R-83248 Fluorocarbon
Rubber
FISN°E Maw)
\‘-JV IS LLCA}
O-Rings O-Rings, type 1 MIL-R-83248 Fluorocarbon
Rubber
(250°F Max)
Tar annlicratrinnme haviemo tammavratiivrme ograatar than NN Ascovasce Fahvranheaeit (°F)
4 A GPPLLMGLLUIID IIBV.LLAE, LCIIIPCLGL‘ULCD BLCGK.CL w“ilail ASASAYS UOEL\.«CD A QitL il A o \ a0y
CRES 321 (UNS S32100) or CRES 347 (UNS S$31603) in accordance with ASTM A 216

shall be used.
For welding applications, CRES 316L (UNS S$31603) in accordance with ASTM A 276
may be used in lieu of CRES 316.
The £ill fluid shall be nitrogen or an inert gas as per the periodic table of
elements.

Aliiminiem ehal he =

n voamavrad Far mvatantlan aoatect AnvraciAan ryamatao
£ 4L LiNAlg Dlld.LL v PLCPGLCU 4L UL PLULCLLL\J[I CIEG.LIIDL “vi v AVEL U] il VG Vo
conversion coatings in accordance with MIL-C-5541 or by anodizing in accor-
dance with type I or II of MIL-A-8625. Aluminum shall then be finished with a

flash air-dry primer and a gray enamel finish coat. The finish coat shall be
in accordance with type II of MIL-E-15090.
Aluminum alloy shall be selected to meet shock requirements (see 3.6.14).

Corrosion-resistin ng steel cases shall be preparecl for protectlon agalnsc
n NNl

A3
ulnl

Arn T Ao -~ har evermass < - - — N NND 2 PR P N O 3 B P
CULLIUDLUN U)’ pLrouviuili 5 d V.uui TO vV.UUZ 1nChni surirace pLvoiLiLicC vaosc LIt D
shall then contain a finish which shall include flash air-drvy primer and a
shall then contair W u ash air-dry primer and a
gray enamel finish coat. The finish ccat shall be in accordance with type II

of MIL-E-15090,
Indicating pointer shall be non-reflective black.
Bearing may be of special material, when specified (see 6.2).
Red index (see 6.6.7) shall be non-reflective red.
Unless retained by other methods, retaining compound in accordance with grade C

~F MTT C_79477 L -1
Ul FlAdL-O~LLH4 /0 b“dLL Ue Ub(’(l
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3.2.1 Recovered materials. Unless otherwise specified herein, all equip-
ment, material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using materials produced from
recovered materials to the maximum extent practicable without jeopardizing the
intended use. The term "recovered materials" means materials which have been

rnllantad Ay yaravavad €fya solid waste and reprocessed to become a source of raw
LUl iliTUuULTuU v LCcLuvoicu LAUVUIM ODULILU WabLT aliu LTpiLuves T [V AR SRV I oA a Ow
materials, as opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under this
specification unless otherwise specifically specified.

3.2.2 Restricted materials. Restrictions for materiais incorporace in the
e mreb s mmmd e diiade mmmsmanmd Ler Ll s mnl EFlmntlae a1l ha oo n“nn; EAP in 12 2 1
Pl LS diid productis covered Uy LillS bpt’LLLLLd 1011 Siiali vEe ad Spco LLLC 1l I . &L
through 3.2.2.3,

3.2.2.1 General restrictions. Unless otherwise specified for a particular
use herein, the following types or kinds of materials shall not be used: cellulose
acetate, cellulose nitrate, cellulose asbestos compounds, jute, leather, linen,

,
magnesium and magnesium alloy, organic fiberboard, paper and cardboard, plastic
(using cotton, linen, or wood flour as a filler), wood, and fungus nutrients
Equipment, material, and articles incorporated in the parts and products covered
bv this specification shall neither contain mercury, cadmium. asbestos, glass,
radiocactive material nor polychlorinated biphenyl (PCB)

3.2.2.2 Carcinogens Certain chemicals have been identified in the
Occupational Safety and Health Act (OSHA) as cancer-producing substances
{carcinogens). Before using any materials which might contain these chemicals,
they should be evaluated in accordance with the Code of Federal Regulations (CFR),
Title 29, Chapter XVII, Part 1910

3.2.2.3 Gases or fumes Materials and combinations of materials that
liberate gases which combine with the atmosphere td form an acid or corrosive
alkali shall not be used. Materials and combinations of materials shall not
1ihavyate tavis Ay ~rarracive Ffiimae whiah wald he Aatrimantal A the nerfaormance of
divTiavc LUA LG v “vuUlLiILvVOoOJA VYO A VT O WililL Ll WwWuyuulu uvUc UT VL Juuciuivaa L Al pPrTiLianiauio A
the gas actuated thermometer or to the health of the operator. The materials also
shall not liberate gases which will oduce an explosive atmosphere

3.2.2.4 Material safety data sheet (MSDS). The contracting activity shall

be provided a material safety data sheet at the time of contract award. The MSDS

o1 3 R . . £ Ten omn 217 ML MONG
snailli De proviaead in accordance with the requilrements Ol rou-olb-210. i1ne riovo
chall ha inrliidad with aanh chinmant A€ tha matarial saavared hy thie enearificarion
Sndixr O€ INCiuled Wiln €acin snipment &1 Thée materiaix coverel o CNls specirication
(see 6.7)

3.2.3 Nonmetal materials. Nonmetals, when used for seals, protective
finishes, and so forth, shall be moisture and flame resistant, shall not support
fungus growth, and shall not he adversely affected by the ambient environments
specified in the design and performance requirements of this specification.

T 2 / Taca+disn mnaveo i+h +ha avaoantianm n¥f tha windawr rha paec arntinatad
AR A 4 i dAad Ll BGL Lo, witctll LT CJ’;\.CPL‘LUII Vi Cilc WALIIUW “ilic EGD ac Lua Lo
thermometer shall not have plastic parts.
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3.3 Construction. The gas actuated thermometer’'s thermal system (see 6.6.9)
shall be gas filled. A gas actuated thermometer shall consist of a sensor,
capillary tubing, and an indicator (see 6.3 and appendix).

3.3.1 Interchangeability. In no case shall parts be physically interchange-
able or reversible unless such parts are also interchangeable or reversible with
regard to function, performance, and strength.

3.3.2 Mechanical construction.

3.3.2.1 Sensor configuration. The sensor (see 6.6.8) shall consist of a
bulb, an extension tube, and a fitting.

3.3.2.1.1 Sensor configuration classes. The sensor configuration clas-

sification (see 1.2.1) identifies the sensor type, mounting method, and dimen-
sions.

3.3.2.1.1.1 (Class A sensor configuration. A class A sensor configuration
shall be constructed for insertion into a bracket which conforms to NAVSEA
810-1385917. The class A sensor configuration shall meet the dimensional
requirements of figure 2, classification designation C2. A bracket which conforms
to the requirements of NAVSEA 810-1385917 shall be supplied with each class A
zengor configuration. The imner length ¢f the bracket shall be 4 incthes.

3.3.2.1.1.2 (Class B sensor configuratijon. The class B sensor configuration

shall be constructed for direct immersion into the process fluid. The class B
sensor configuration shall conform to the requirements on figure 1.

3.3.2.1.1.3 cClass C sensor configuration. The class C sensor configuration
shall be constructed for insertion into a thermowell which meets the requirements
specified in MIL-T-24270. The class C sensor configuration shall conform to the
requirements on figure 2.

3.3.2.1.2 Extension tube. The extension tube shall be heavy walled tubing.
For class A and class C sensor configurations the extension tube shall be
bendable. Class B sensor configurations shall have a rigid extension tube.

3.3.2.1.2.1 Immersion depth line. The minimum immersion depth (see 6.6.5)
for the class B sensor configuration shall be 1 inch beyond the bulb. The
immersion depth line (see figure 1) shall be permanently marked on the extension
tube external surface for the class B sensor configuration.

3.3.2.1.3 Bulb. The bulb (see 6.6.1) shall meet dimensional requirements as
specified on figures 1 and 2. Except for the conditions in 6.5, the class C
sensor configuration shall have a bulb diameter of 3/8 inch.

3.3.2.1.4 Fitting.

3.3.2.1.4.1 Sliding connector assembly. The sliding connector assembly (see
figure 2, detail A) shall consist of a jam nut (see 6.6.6), ferrule (see 6.6.3),
and union connector and shall be adjustable along the length of the extension
tube. A sliding connector assembly shall be furnished with each class C and class
A sensor configuration.
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3.3.2.1.4.1.1 Union copnector. The thread of the union connector (see
6.6.10) shall be in accordance with table II.

TABLE II. Union connector thread size.

Nominal diameter Union connector
bulb (inch) thread size
3/8 3/4-28-UN-2A

15/16 1-1/4-18UNEF-2A

3.3.2.1.4.2 Flange. A flange which meets the requirements on figure 3 shall
be supplied with each class B sensor configuration. The seal weld between the
flange and bulb shall be in accordance with the requirements for weld design P-16

3.3.2.2 (Capillary tubing. Capillary tubing lengths shall be available in
increments of 5 feet. The capillary tubing length shall be as specified (see
6.2).

3.3.2.2.1 gCapillary tubing protection. The capillary tubing shall be
AAAAA aAd R kLo nuo-hnaa'.\n +2sho fooe 22T 2 1 2V arnd an{v-a'| ovrmar Tha cniral
PLVLC&LCU UJ LIIT TALCTLIODAVLU “uuvc \9FCCT J.J.4.4.4) Qlliu opiiad aiivi . 4i1T Opaial

armor shall be the interlocking spiral type or the spring coil type. The strength
of the capillary tubing protection shall ensure that neither the weight of the
bulb nor the indicator shall subject the capillary tubing to tensile stress.

3.3.2.3 Indicator. The indicator shall include the case, dial, window,
elastic element, movement, indicating pointer, and red index.
3.3.2.3.1 Elastic element. The elastic element may be a Bourdon tube,

bellows, diaphragm, or other element which reacts to pressure changes in the fill
fluid induced by a temperature change in the fill fluid (see 6.6.4).

3.3.2.3.2 (ase Cases shall be interchangeable for mounting purposes with
tha ~racac chn {ev NAUCEA CR7NN_17208700Q NimancdAane A A1 AR AlD AlS A7 and
LSRR A = “Laoco DIIUWLL Lll. NAvVy WSO IJIUVUT LIOJIIT 7227, dilicliioduvuliias ny, nlLy, na, nav, nao o, nLiJs, [=9§18Y
A29 shall be critical dimensions of the case and shall be in strict accordance
with NAVSEA S8700-1385799. Dimension A30 may be greater than indicated in NAVSEA

S8700-1385799, but shall be less than 4 inches.

3.3.2.3.2.1 Case connection. Unless otherwise specified (see 6.2), the
protrusion of the capillary from the case (the case connection) shall be in a
lower back connected orientation. The only other alternative orientation offered

shall be the bottom connected confi gnrnf1nn The location of the case connection
appl

shall be in accordance with the icable critical dimensions (see 3.3.2.3.2) in
NAVSEA S8700-1385799.

3.3.2.3.3 Pointers. An indicating pointer and a red index shall be
furnished with each gas actuated thermometer. The length and tip width shall be

..... e &1l ANQT n/,N 1
lll dLLUlUdIlLU wWililll AINOL DNV, 1
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3.3.2.3.4 Dial. Dial configuration, style, pointer rotation and pointer
interface shall be in accordance with ANSI B40.1.

3.3.2.3.4.1 Dimensions. Dial numerals and scale dimensions shall be in
accordance with tabie III.

TABLE 111 Dial dimensions
Diameter Dial blank

Size Numeral height scale base line diameter
(inches) (minimum) (inch) (minimum) (inches) (minimum) (inches)

3-1/2 7/32 3 3-5/16

4-1/2 9/32 4-1/8 4-5/16

8-1/2 1/2 7-3/4 8-1/4
3.3.2.2.4.2 MHMarkings Dial markings shall include

(a) Manufacturer’'s name or trade mark.

(b) Manufacturer'’s part number.

(¢) National stock number.

(d) Elastic element material symbol or name.

(e) Scale graduations, numerals and units of gr
n

PV & e 9

(f) Dial color shall be yellow background wit
mar

(e}
o

w
™
a

3.3.2.3.4.3 Scale. Scales shall cover an arc of not less than 270 degrees
central angle. Graduations shall consist of minor, intermediate, and numbered
divisions, and shall be in accordance with table IV.

TABLE IV. Range and dial graduatioms.
Temperature
Maximum range
operating Dial Dial Applicable classification
Range temperature minor numeral class designation
(°F) (°F) division interval (see 1.2.1) (see 1.2.2)
-40 to 180 180 2 20 A, C 18d
20 to 240 240 2 20 c 24d
50 to 550 500 S 50 C 55d
50 to 750 700 5 50 B, C 75d
400 to 1200 1100 10 100 B, C 12h

11
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3.3.2.3.5 Indicator accessories.

3.3.2.3.5.1 Mountin Unless otherwise specified (see 6.2), gas
actuated thermometers shall be sup plied with flush mounting rings in accordance
______ [ ays) NS AN AN A C ~1 N 11 =2 11N
with uxaw;us S58700-841565., Dimensions A2, A3, A4, A5, Cl2, Hl, and HZ2 shall be
critical dimensions of the fluch mounting ring, and chall be in strict accordance

with Drawing S58700-84156 Round head screws and spacers which ensure secure
mounting shall also be prov1ded with each gas actuated thermometer.

3.3.2.3.5.2 Overrange stops. The gas actuated thermometer shall be equipped
with an overrange stop which shall meet the requirements of 3.3.2.3.5.2.1,
3.3.2.3.5.2.2, or 3.3.2.3.5.2.3

3.3.2.3.5.2.1 Elastic element overrange stop. An elastic element overrange

stop shall be installed in each gas actuated thermometer. The overrange stop
shall be adjustable and shall be set for 105 percent of the full scale value.

2 2 9 212 ¢ 959 0 Dad ot ne mernetren mom e —~ TE o mmlotmnes mdbmm 2 oL n e e
[V R Y N I Ay A rOliiLec L UVCLLGHEC DLUE. 11l a pulLliicL DLUP 15 SsSuirricienc ©o
stop the movement of the elastic element without permanent damage occurring to the
5

elastic element, pointer, or both, then a pointer stop may be used in lieu of the
elastic element stop. The pointer overrange stop shall be set at 105 percent of
the full scale value. A pointer overrange stop shall not be acceptable to meet

the overrange SCOP requlrement for gas actuated thermometers contalnlng a C Cype
Rourden +uha
AN AL Ll o =4

3.3.2.3.5.2.3 Pcinter catch mechanism. When an elastic element stop or a
pointer stop would be insufficient to perform their intended function without
permanent damage occurring to the elastic element, a pointer catch mechanism shall
be installed on the dial. The pointer catch mechanism shall capture the pointer
if the Bas actuated thermometer is ovexnangeu 105 percent of full scale value.
Once captured, the pointer shall slip on the shaft allowing the elastic element to
expand. The pointer catch mechanism shall hold the pointer in place after the
temperature returns to within the operating range of the gas actuated thermometer.
The removal of the window shall be required to release the pointer from the
pointer catch mechanism. The dial shall contain the markings: "If pointer in
catch position, recalibrate before use”

3.3.3.1 Velding and brazing. Internal pressure containing parts shall be
joined by welding or brazing. Welding shall be in accordance with MIL-STD-278 and
brazing in accordance with NAVSEA 0900-LP-001-7000 and MIL-B-7883. 1Internal
pressure containing parts shall be joined by welding or brazing. Joints shall be

b wro TA~d Av mtmvnheosad
eithner welided Or nicrobrazed.

3.3.3.2 Threads. Threads shall be in accordance with FED-STD-H28. Tapered
threads shall not be used.

12
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3.3.3.3 Fastening devices. Screws, pins, bolts, and similar parts shall be
installed with means for preventing loss of tightness These parts, when
subjected to removal or adjustment, shall neither be swaged, peened, staked, nor
otherwise permanently deformed.

3.3.4 Corners. Corners shall be rounded to preclude injury to personnel and
damage to other material. Corners shall be adequately reinforced to protect the
gas actuated thermometer.

ctuated thermometer shall operate without the

- , e e e e e & A R U, =L - P PN Ty s
3.3.6.1 Zero adjustment. A zero adjustment shall be performed by the
adjustment of pointer or the dial.

3.3.6.2 Movement adjustment. Indicator movement adjustment shall be
accomplished through the back of the case.

3.4 Cleaning. The gas actuated thermometer (especially the wetted parts
’ . I Vs 1T\ L ~1 .11 ) B I < LY P s A e S ~ €IV I nms oty
{(see ©.0.11)) shalli De Iree O1 100se SsScale, rusti, grii, L111NES, mercury,
c2lihyatine liasuide ai ocryoacao enlvents nd o*har orcanic materials The ¢as
calibration ligquids, e¢il, grease, sclvents, and cther v~b_u-- ........... T g
actuated thermometer shall be cleaned in accordance with 5.1.1.1. After cleaning
the gas actuated thermometer shall be preserved in accordance with 5.1

3.5 Performance.

3.5.1 Accuracy. The gas actuated thermometer shall be accurate to plus or
minus one minor scale division (see 4.8.1).

3.5.1.1 Accuracy - friction. The difference in the readings taken before

and after tapping the window shall be within plus or minus one minor scale
division (see 4.8.1.2).

7 £ N | o} ) SR I, I P, L ) W PR S B P e Ty moem mmbccatad b amem e a
2.7.4 Kepeatanliily l1ne repeatablilly Ol tne gas acitudited thernmone te
shall be within plus or minus one-half minor scale division (see 4.8.2)

3.5.3 Inclination. The inclined pointer position shall be within plus or
minus one minor scale division of the uninclined pointer position (see 4.8.3).

3.5.4 Compensation. Readings shall be within plus or minus one minor scale
division as a result of ambient temperature changes at the indicator and along th
capillary tubing (see 4.8.4)

3.5.5 Response time. The response time of the gas actuated thermometer
shall be less than the allowed response time specified in table V for each trial
(see 4.8.5).

I Al TBd™ i Thl b \ —a— ek A WCANIEE W CAIrvEs
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TABLE V. Permissible response time.

Sensor configuration
classification Maximum permissible
Bath fluid designation (see 1.2.1) response time (seconds)

b

Water Al, C1, c2 10
C3, C4 12
Salt cl, c2 12
C3, C4 15
B1, B2, B3, B4, BS, B6 20

3.5.6 Thermal and mechanical stability. After 96 hours, the drift shall be
within plus or minus one-half minor scale division (see 4.8.6). The drift shall

e om A

always be within plus or minus 1 percent of span.

3.5.7 Thermal cycling. After 1500 cycles (see 4.8.7), the gas actuated
thermometer shall show no evidence of physical damage.

3.5.8 Storage temperature. The gas actuated thermometer shall not show
evidence of any damage (see 4.8.8).
3.5.9 Enclosure. The gas actuated thermometer shall show no signs of

leakage into the case between the dial and window (see 4.8.9).

3.5.10 Salt spray. The gas actuated thermometer shall neither show visible
corrosion, improper operation, failure, leakage into the case, nor other damage
{see 4.8.10).

3.5.11 Over temperature. The gas actuated thermometer shall neither show
signs of physical damage nor evidence of improper operation (see 4.8.11).
Physical damage includes heat damage to the material, leakage of a fill fluid, or
changes in mechanical characteristics.

3.5.12 Vibration. The gas actuated thermometer shall neither show evidence
of improper operation, failure, nor damage. Pointer oscillation shall be within
plus or minus six minor scale divisions, peak to peak, at any test frequency. The

red index shall not shift during the vibration test. There shall be no signifi-
cant wear on any vital part. Significant wear is defined as wear which causes
dimensional changes to the movement visible to the naked eye or which causes

increased pointer backlash. Wear to other parts is significant if it adversely
affects gas actuated thermometer performance (see 4.8.12).

3.5.13 Shock. The gas actuated thermometer shall neither show evidence of
improper operation, failure, nor damage. During the shock test (see 4.8.13), a
shift in pointer indication shall be within plus or minus three minor scale
divisions for any single blow or a total shift of plus or minus four minor scale
divisions for each set of nine blows. The red index shall not shift during the

14
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shock test. The accuracy limits for an accuracy verification test performed after
nine blows have been applied to the indicator, but prior to a zerc adjustmen
shall be relaxed to plus or minus four minor scale divisions. After a zero

adjus nt, the accuracy shall be within plus or minus one minor scale division.

- T T T T S

3.6 ldentification of product. Gas actuated thermometers and parts shall be
marked for identification in accordance with MIL-STD-130.

3.7 VWorkmanship. Oas actuated thermometers shall be in accordance with the
dimensions, design, colors, accuracy, markings and materials specified herein

Gas actuated thermometers shall neither permanently deform nor malfunction, and
shall be clean and free of cracks and burrs.

. - £inisl .o - . - . .
3.7.1 Cleaning and surface shes. Surfaces of castings, forgings, molded

parts, stampings, machined, and 'eld ed parts shall be cleaned and free from sand,

dirt, sharp edges, scales, flux, and other harmful or extraneous materials. These

surfaces shall also be free of defects such as cracks, porosity, undercuts, voids,
and gaps. External surfaces shall be smooth and edges shall be either rounded or
beveled. There shall be no burn through. There shall be neither warpage nor
dimensional change due to heat from weiding operations. There shall also be no

-1 ar

damage to anacent parcs resuxtlng from the welidling.

4, QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance of

all inspection requirements as specified herein. Except as otherwise specified in

the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified
he

i

rein, unless disapproved by the Government. The Government reserves the. right
to perform any of the inspections set forth in this specification where such
inspections are deemed necessary to ensure supplies and services conform to
prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements

of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies

submitted to the Government for acceptance comply with all requirements of the
contract. ampl ng inspection, as part of the manufacturing operations, is an

nro
Lo~

ascertain conformance to reauirements: hnwpver thls docs

"~
LU douvUli vasil LVUMAVamGue o ATy

on of known defective materlal either 1nd1cated or actual,

4.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

[
Lr
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4.3 First article inspection. First article inspection shall be performed
on the gas actuated thermometer samples produced with equipment and procedures
normally used in production. First article inspection shall consist of the
examination and tests specified in table VI (see 6.3).

. 2 1 Came yn oac actuga
as <

Ta adwa Ty 1ate
“.2.4 Laipic SieT . ER AT S =S OB ST L Eatll
shall be subject to first article inspection. Each configuration shall include,

but not be limited to, the same sensor, elastic element, and case.

d thermometers of each configuration
i

4.3.2 Order of inspection. The sample gas actuated thermometers shall be
subjected to the inspections specified in table VI in the order listed.
TABLE VI. Examination and tests.
Qualicy
Examination or First article conformance
test Reguirement | Test method inspection inspection
General 4.7.1 X
examination
General 4.7.2 X
examination
Accuracy 3.5.1 4.8.1 X X
Accuracy - 3.5.1.1 4.8.1.2 X X
friction
Accuracy 3.5.1 4.8.1.3 X
verification
Repeatability 3.5.2 4.8.2 X
Inclination 3.5.3 4.8.3 X
Compensation 3.5.¢ 4.8.4 X
Response time 3.5.5 4.8.5 X
Thermal and 3.5.6 4.8.6 X
mechanical
stability
Thermal 3.5.7 4.8.7 X
cyeling 1/
Storage 3.5.8 4.8.8 X
temperature 1/

L6
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TABLE VI. a and tests - Continued.
Qualicty

Examination or First article conformance

test Requirement Test method inspection inspection
Enclosure 1/ 3.5.9 4.8.9 X
C Ve e Y 7 2 € 1N /. O 1N v
odl L bpld_)’ i/ D.J.1V 4.0.4vV n
Over 3.5.11 4.8.11 X

temperature 1/
Vibration 1/ 3.5.12 4.8.12 X
Cha~nls / 2 € 11 i 8 11
GIHIVCR A/ ~ [V R | 4 Q. 4dJ L
1,/ An accuracy verification test (see 4.8.1.3) shall be performed just prieor to

and after the completion of this test and the accuracy shall meet the
requirements specified in 3.5.1.

4.4 OQuality conformance inspection A guality conformance inspection shall
HUGLLL.! L.AJlIA VLG LliLuT ‘*AEKEX ‘gtl xY \lu‘lb&c—l Vviiawainiaien AL e w e w e Wil o
med in accordance with the examination and tests specified in table VI

4.4.1 Inspection lot. An inspection lot shall consist of all gas actuated
thermometers of the same classification (see 1.2), produced under the same
conditions and offered for delivery at the same time

4.4.2 Sampling for quality conformance inspection. A random sample of gas
actuated thermometers shall be selected from each lot (see 4.4.1) in accordance
with table VI1 for the examination and tests specified in table VI. Any defect

shall be cause for rejection.
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TABLE VI1. Sampling for table VI examination and test. 1/
Lot size Sample size
2 - 50 5
51 - 90 7
91 - 150 11
151 - 280 13
281 - 500 16
501 - 1,200 19
1,201 - 3,200 23
3,201 - 10,000 29
10,001 - 35,000 35
35,001 - Over 40
1/ Rejected lots may be screened and resubmitted for inspection and test. All
defective items must be replaced “itu acceptable items prior to acceptance.
4.5 Test conditions. Except where the following factors are the variables,

the tests specified herein shall be conducted with the equipment and instrumenta-
tion operating under the following conditions:

(a) Ambient temperature shall be 75 # 10°F.

(b) Supply voltage shall be 115 + 5 volts

(c) Supply frequency shall be 60 + 2 hertz (Hz).

(d) The minimum immersion depth into the temperature bath shall be 1
inch beyond the bulb for class A and class C sensor configura-
tions, and the specified minimum immersion depth (see 3.3.2.1.2.1)
for class B sensor configuration.

4.6 Methods of inspection

4.6.1 Temperature equipment and instrumentation.

4.6.1.1 Temperature baths. Temperature baths shall include one or mare pots
or tanks (containment vessels), a stirrer, means of heatlng and cooling, and

14
controls. The containment vessel shall have a volume of fluid so that the
tempera; ire will not be excessively lowered when a gas actuated thermometer is

4.6.1.1.1 Stirrer. Any method of stirring may be used provided temperature

gradients throughout the working space of the temperature bath are less than plus

cr minas 1,/7°F under steadv state temperature conditiors
VA ] a ~ s T PUNY S = ~ e d e oS a kool
4.6.1.1.2 (Controls The controls shall be suitable for maintaining the bath
fluid temperatures cither constant, or uniformly increasing or decreasing while
the temperature bath is being stirred

fo
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4.6.1.2 Temperature bath fluids. The temperature bath shall be a stirred
liquid bath in which the gas actuated thermometer may be immersed for accuracy

comparison. Suggested ranges for temperature baths using the following fluids
are:
Temperature bath fluid Temperature range (°F)

Ethanol or methanol Minus 140 to O

Ethylene glycol and water Minus 40 to 50

Water 40 to 180

Glycerine 150 ro 300

Silicone 0il 150 to 350

Salt 350 to 1650

Other temperature bath fluids may be used where the fluid will not damage the gas
actuated thermometer being immersed and other conditions herein are met.

v
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Th atur ‘h shall contain heatlny coils,
cooling coils (when required) and a stirrer, none of which shall interfere with
the immersion of the gas actuated thermometer. Other designs are equally suitable
provided they do not conflict with other requirements of this specification.
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4.6.1.2.2 Salt bath. A temperature bath using a heat treating salt as the
temperature bhat €£Tw:di 43 ehall ha raforvyed ¢+ 2g a 21t hath Salt bathe mav be of
ltl(-‘.ﬂl-u&c a i A AAri, Slia 4 L e AT LT L LT ~w —=o < L= A Wl . -~ Uv\—‘l—' m=J " ~ A
the type frequently used for heat treating purposes, converted to test work by the

=4
addition of a stirrer for uniform temperature distribution and a controller for
heat input regulation and temperature control. Heat may be supplied externally,
internally, or both, provided the temperature gradient conditions are met.

2 ~ a1 & = a o
/ Lenerdlr examinaction.

13
4.

4.7.1 First article examination. ye pas actuated thermometer shall be
examined to ascertain that the material, finish, workmanshlp, construction,
assembly, and markings conform to the requirements of this specification.
D1menslons mountlng, sensor conflguratlon scale numerals and graduations, and

b

1
e Vv d. Examinations shall be
pu ¥ 4
a

p.n.
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4.7.2 Quality conformance examination. The gas actuated thermometer shall
be examined to determine conformance with the requirements of this specification,
and the classifi ati f defe specit ied in table VIII. For critical defects

- u 1
- L i

o]
D3on



Downloaded from http://www.everyspec.com

MIL-T-19646A(SH)

TABLE VIII.

Classification of defects.

Categories Defects Requirements
Critical
1 Welds not acceptable for class 3.3.2.1.4.2
B sensor configuration
2 Evidence of unauthorized flange 3.2
or bulb material for class B
sensor configuration
3 Flange tolerances on class B 3.3.2.1.4.2
sensor configuration not
maintained
4 lmproper flange rating 3.3.2.1.4.2
5 Evidence of unauthorized fill 3.2
fluid
Major
101 Evidence of unauthorized 3.2 and table I
material
102 Dimensional tolerances not 3.3.2.1.1 and
maintained, mounting dimen- 3.3.2.1.3
sions not interchangeable,
or dimensions erroneous
103 Gas actuated thermometer does 3.6.1
not meet accuracy test
(see 4.8.1)
104 Dial markings not provided or 3.3.2.3.4
erronecus,; part number,
national stock numbher 6 and so
forth, not provided on dial
Minor
201 Workmanship unsatisfactory 3.8
202 Evidence that gas actuated .4
thermometer is not cleaned
203 Packaging non-conforming Section 5

20
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TABLE IX. Sampling for major defects. 1/

Lot size Sample size
2 - 90 8
91 - 150 12
151 - 280 19
281 - 500 21
501 - 1,200 27
1,201 - 3,200 35
3,201 - 10,000 38
10,001 - 35,000 46
35,061 - 150,000 56
150,001 - Over 64

1/ Rejected lots may be screened and resubmitted for inspection and test. All
defective items must be replaced with acceptable items prior to lot accep-
tance.

IABLE X. Sampling for minor defects. 1,
Lot size Sample size
2 - 25 3
26 - 50 5
51 - 90 6
91 - 150 7
151 - 280 10
281 - 500 11
501 - 1,200 15
1,201 - 3,200 18
3,201 - 10,000 22
10,001 - Over 29

1/ Rejected lots may be screened and resubmitted for inspection and test. All
defective items must be replaced with acceptable items prior to lot accep-
tance.

4.8 Test methods.

4.8 1 Accuracy.

4.8.1 1 Precycling. The precycling procedure shall be performed before the
start of accuracy test. To remove friction in the movement, the gas actuated

thermometer shall be cycled over the entire span by slowly increasing then
decreasing the applied temperature 3 times.

21
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4.8.1.2 General procedure. The accuracy test shall consist of a set of
readings at five equally spaced points over the entire span for one cycle. This
cycle shall consist of reading the five equally spaced points while increasing the
remperature throughout the span, then reading the same five equally spaced points
in the reverse order while uééréas;ns the temperature Lhraushcut the span. These
five equally spaced points shall include the high and low limits of the span.
Readings shall be taken both before and after the gas actuated thermometer is
lightly tapped in the center of the window. The readings taken after tapping
shall be used for determining accuracy.

4.8.1.3 Accuracy verification. The accuracy test procedure, including the
friction error, as specified in 4.8.1.1 and 4.8.1.2, shall be referred to as an
accuracy verification test when the test is conducted after the conclusion o
another test as spec1r1eu in table V 1 i

i.-.- adew tha taome

y three equally spac ed
P
e

4.8.2 Repeatability. The accuracy test, including the friction error, as

specified in 4.8.1.2, shall be performed two additional times. The difference
between any two readings, after tapping, at the same temperature, approached from

the same direction, taken during the accuracy and during the repeatability tests,
shall be referred to as the repeatability.

4.8.3 Inclination. The gas actuated thermometer shall indicate the midspan
temperature so that the pointer is in a vertical position. The gas actuated
thermometer shall be positioned such that the dial faces the operator. The gas
actuated thermometer shall then be inclined 60 degrees to the right left, front,

SGa s LT Al 2 2188 25t

and back. The gas actuated thermometer shall remain at each of these inclined
positions at least 1 minute before taking each reading.

4.8.4 Compensation. The gas actuated thermometer shall be placed into one
of two categories The first category (category 1) shall consist of gas actuated
thermometers whose maximum dial indication is not greater than 240°F. The second
category (category 2) shall consist of gas actuated thermometers whose maximum
dial indication is greater than 240°F. The gas actuated thermometer shall be

tested under the environmental conditions of table XI or XII, whichever is
applicable. For each environmental condition, the bulb shall be tested at
different temperatures. The three bulb temperatures shall be in the upper, middl
and lower 10 percent of the range of the gas actuated thermometer. Readings shal
be taken at every bulb temperature within each envirommental condition. Both the
indicator and capillary shall be held st the required temperatures for not lTesc

than 1 hour before taking each reading.
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TABLE XI Compensation conditions, case assembly and capillary
tnmnnv‘nf‘«ui"ne rataconry 1
emperatures, category 1.
Environmental Capillary Indicator
condition temperature (°F) temperature (°F)
1 75 75
2 75 50
3 75 100
4 50 75
5 100 75
6 50 50
7 100 100
TABLE XII. o conditions, case a mb and illar
temperatures, category 2.
Environmental Capillary Indicator
condition temperature (°F) temperature (°F)
1 110 110
2 110 85
3 110 135
4 85 110
5 135 110
6 85 85
7 135 135
&4.8.5 Response time. A standard cylinder shall be used for this test. The
information needed to construct a standard cylinder is provided on figure 4.
Connecting wires from the standard cylinder thermocouple wire shall terminate at
an ice bottle, ice point reference junction or a reference junction compensated

electronic indicator. If an ice bottle or ice point reference junction is used,
the extension wires coming from the reference junction shall be connected to an

indicator such as a potentiometer or a millivolt recorder. No matter what form of
indicator is used, the indicator shall have a response time not less than two

times faster than the response time of the temperature rise that the standard
cvlinder will measure (see table XII1). Response time measurement shall be
conducted using either a stop watch or any method capable of timing to 0.2 second
or better.
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TABLE XIII. Response time for standard c der.
Bath medium Response time (seconds)

1/ Noncorrosive low melting point mixture of nitrates and nitrites of sodium and
potassium. The liquid shall be stable at all operating temperatures.

4.8.5.1 Response time temperature bath. Two temperature baths are used in
performing this test. The baths shall be sufficiently large or constructed in
such a manner that the temperature bath fluid will not be cooled by greater than
0.5 percent of the span when either the standard cylinder or the gas actuated

thermometer is immersed. The "hot" bath shall contain a variable speed stirrer.
Two liquid temperature bath fluids are permissible for use with this test. These

two fluids are specified in table XIII. The temperature range classification
designation of the gas actuated thermometer will determine which of these two
fluids shall be used. The temperature at which the fluids in the two temperature
baths are set are listed in table XIV. One fluid temperature is referred to as
1A Hhatd ten ."' -1\<!1n +h 5 1oy ae B R | a3 =1 U~ e 1o

4 1 r To vao + ~ ~
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TABLE XIV. Test temperatures and bath mediums.

Temperature
T, start |T, stop range
Cold bath timing [timing Hot bath classification
Bath medium|temperature (°F) (°F) (°F) temperature (°F)| designation
Water 50 80 143 180 18d, 24d, 55d
Salt 400 500 626 700 75d, 12h

4.8.5.1.1 Setting up temperature bath conditions. The conditions in the hot
temperature bath fluid shall be set up such that the standard cylinder response
time will be within the limits specified in table XI1l. Hot temperature bath
fluid conditions and, thus, the standard cylinder response time, will be changed

by varying the stirring parameters. The standard cylinder shall be immersed in
the temp erature ba th fluid to the bottom of the standard cylinder collar (see
figure 4 for Oll location). The standard cylinder shall always be immersed in

the hot temperature bath f1u1d in the same 1ocat10n and in the same orientation.

4.8.5.2 Determining response time. The bulb of the gas actuated thermometer
(or standard cylinder) shall be immersed in the hot temperature bath until thecrec
is no further indication of a temperature rise. The bulb of the gas actuated
thormameter ar ctandard cvliinder) chall thaom hae {mmaread $m tha ~anld tamassas [y
tiivliviicrol (Vi olalilalu Cylilildel ) Slldll LI Ve ludicliscu 1n e LUJ.U L.t:lll})ﬁl ature
bath until there is no further indication of a temperature decrease The bath of
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the gas actuated thermometer (or standard cylinder) shall again be immersed in the
hot temperature bath. Timing shall be started when the gas actuated thermometer's
(or standard cylinder’s) indicator reaches temperature T, (see table XIV) and
stopped when temperature T, is reached. The time it takes the gas actuated
thermometer (or standard cylinder) to indicate the difference between temperatures

T,, and T, shall be defined as the response time.

/s a £ 1 o s mmm e At e memd M sam o toetr chall he randnc~trasld
4.0,0.9 LONIUUCTLNE [COPOIISE LLIE LESL. Luc LCBPUHDC LESUL Siiaii Ut LlnlUuticcu
by taking alternate response time measurements between the standard cylinder and

the gas actuated thermometer. Each alternation of the standard cylinder's then
the gas actuated thermometer’s response time measurements shall be defined as a
trial. At least trials shall be required in a temperature bath fluid of water and
ials in salt. The standard cylinder response time shall be within the limits of

4.8.6 Thermal and mechanical stabjility. (This test shall not be performed
for a gas actuated thermometer with a temperature range classification designation
of 18d and 24d.) The insertion length of the bulb shall be subjected to a
temperature within the upper 10 percent of the span, for an accumulated total of
not less than 96 hours. An initial temperature indication of the gas actuated
thermometer shall be measured at the beginning of the test cycle, and used as a
reference for the test. Check points on the gas actuated thermometer shall then
be made every 24 hours throughout the test. The amount cf temperature indication
drift between the check points and initial reference reading shall be measured.

The test shall be terminated at the end of 96 hours if the drift is less than plus

or minus one-half of the smallest scale division or is greater than plus or minus
s =Y o m oV AT TE olie Al e do bhatesnmm = nlizn Aav minmae ana-half and
OUIl€ Sldll S5SCal€ Ulvisiun. 41 L€ UL llUL L.D Ueliweell a pius vl minus one-tail and
one small scale division, the test shall be extended for an additional 288 hours.

y =

The test shall be terminated if the drift exceeds plus or minus one small scale
division any time before the completion of the test (384 hours total).

4.8.7 Thermal cycling. The bulb of the gas actuated thermometer shall be
successively exposed to hot and coid temperatures as specified in table XV. The
Ahance {n tamnevature veauired €ar +hic tact mav ha ahtrainad hyv ucineg two liguid
\..uausc A_ll \—CUIPULGLULC LCL{ULLCU 4 VL “illio LT oL ﬂlﬂ] YT vivLadLucew vy LR Y LR A ALy

1
baths, induction heating or other means that will reproduce the desired range of
temperature. The cycling can be performed by mechanical apparatus or by any
suitable method. Where two baths are used, the heat transfer medium should be the
same in both baths. (Some high temperature salts are not compatible and the
dragging of liquid from one bath to the other can result in an explosion.
Similarly, while not explosive, any water carried into a high temperature bath
will flash 't g hot liquid from the bath and endangering

Wadds asrsSa 5 VL 4 i Via Lail alls iddllyel L

o Uﬂ
personnel an uipment. er 1500 cycles, an accuracy verification test shall
be performed. The cycle rate shall not exceed 2 cycles per minute.
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TABLE XV. Thermal cycling conditions.

Cycle temperature
/7° 4 1N mavr~aans)
\ 4 _'_ F S y“‘-\-ﬂcl“—/
Temperature Temperature range
range (°F) classification designation Lower Upper
-40 to 180 18d 40 170 water
20 to 240 24d 40 170 water
50 to 550 554 150 300 glycerine
50 to 750 75d 375 700 salt
400 to 1200 12h 500 1000 salt

4.8.8 Storage temperature. The gas actuated thermometer (sensor capillary
system and indicator), shall be placed in a temperature test chamber and shall be

exnosed to S rnmn'lprn temnerature cvelac each of wvhich ig 48 hours in duration

1 A LA pTLaSvaa Lyvats,y Taval WarsaA 2 Cuiacatan.

Each cycle shall consist of the gas actuated thermometer being subjected to the
different temperature conditions listed in table XVI. The steps in each cycle
shall be performed in the sequence listed in table XVI. After completion of the

fifth temperature cycle, the gas actuated thermometer shall be removed from the
temperature test cha béf and allowed to stabilize at the ambient conditions of the
room for not less than 4 hours, An accuracy verificeticon test shall then be
performed.
TABLE XVI. Storage temperature cycile.
Cenrm AciratiaAan Ctnrm Asrvatdian
ubcy MUuirLauvaiwuvlLrl QJL-CP UL aLCLVULl
Step Temperature condition 1/ cycle 1 cycle 2
1 Increasing temperature 2/ 3 hour maximum 1 hour maximum
from 75 + 5°F to 145 + 5°F
2 Constant temperature of 18 hours minimum 22 hour
145 + 5°F minimum
3 Decreasing temperature from ¢ hours maximum 2 hours maximum
145 + 5°F to TMIN
4 Constant temperature of TMIN 18 hours minimum 22 hours
minimum
5 Increasing temperature from 3 hour maximum 1 hour maximum
TMIN to 75 + S°F |
J
1/ Cycle 1: TMIN = minus 10 + 5°F; cycles 2-5: TMIN = 40 + 5°F.
2/ Amb i nt temperature for the first cycle.
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I3 o n b ol 1 — ™ A e U U RIS T, e =k 11 b mecbhhdamend &a -~
4.08.9 rncliosure ine gas actuated L(nermomeier Snail O€ sUpjeLiceud Lo 4
cnlashnroof anclosure tact ac spnacifised in MIL-STD-108 ucgine the test criteri
QPL‘IDIIFLUUL ikl AWVaNAL © L N~ N A qy\—ud.a.;-vu - AL A L ~ A M - ~ \‘—'--no - - - -~ e - -
specified in MIL-STD-108 for the splashproof degree of enclosure. The test shall

be performed with the gas actuated thermometer attached to the mounting surface in
a surface mounted configuration. An accuracy verification test shall be performed
at the conclusion of the test.

’, o 1n P R myo e m e A Amiie e P I W, rmae <l a1Y s ciihiamtad s o

4.0.1V ailt Spray. ine gas actuatited itnermomeiler Siidil Ve suyjecied LU Lie
calr-enrav tectr in arcardance with ASTM R 117 e galt snrav test shall run for
salt-spray test in accordance with ASTM B 117. The salt spray test shall un f
the duration of 96 hours. The salt solution shall be 5 + 1 percent concentration
(5 parts by weight of salt in 95 parts by weight of water). At the conclusion of
this test an accuracy verification test shall be performed.

A B O11 Dveyry tewperyatuye The buib of the gas actueated thermametfer shall he
placed in a hot temperature bath which is maintained at a temperature specified in

table XVII for 5 minutes. The bulb shall then be allowed to cool to ambient

temperature in air. After the cooling period, an accuracy verification test shall
be performed.

TABLE XVII. Over temperature bath tempersature.

[ Tomroeratulre Tanso Poguired kath l
Temperatul ang [kt
Range (°F) classification designation temperature (°F)
-40 to 180 184 202 + 2
20 to 240 24d 308 + 3
50 to 550 55d 650 &+ 5
S0 +~ 7850 7684 870 + 7
-\ LSA ) LA I Uiv O ’
400 to 1200 i2h 1280 + 10

4.8.12 Vibration. The vibration test consists of the exploratory test, the
variable frequency test, and the endurance test. These tests shall be conducted

in the sequence listed. Each of the three tests shall be conducted in each of the
PYn . mritesm) Ve v smem aan AL mei) o e~ A1Y slenn +nctn adlall ha Anamelatrad S Ane avic
LHLEC muLunLL] pelipeliiuiculiarl axes All LIOLEE LESLDS Sildaildi ©OC LULipiCLCUu Ll vt aalo

before performing the tests in another axis. For each gas actuated thermometer

n r g
sensor classification submitted (see 4.3.1), one gas actuated thermometer
indicator shall be secured to the panel in a flush mounting configuration, and the
other indicator in a surface mounted configuration. The panel shall be rigid to

ensure that its motion will be essentially the same as the motion of the platform

of the vibration machine The sensor configuration for each gas actuated
thermometer sensor confipguration class shall be mounted in a manner which will
simulate its intended application (see table XVIII). For all the tests, the
capillary tubing shall be a:ranged in such a manner as not to exercise restraint
or otherwise hinder the movement of the sensor or indicator during the test
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TABLE XVIII. Sensor vibration mount .
_____ mmen L e A
o€eTIS50r C()nrlgur&tlon
clacs dagieomation Sencor mountine
class designation Sensor mounting
A Bracket bolted to platform,
sensor attached to bracket.
B Flange bolted directly to
platform.
C Fitting screwed into platform
and sliding connector asscmbly
affixed to fitting.

The exploratory test, variable freguency test, and the endurance test shall be as
tollows
(a) Exploratory test.

t o Y T L o s e e £oe e e SOy Y. | .

o raddlloedladd Lol s o lo Ly ».ALL‘UL‘.;H._’N [ R | PR [ Fen [ P
intervals for not less than 15 seconds, or a sweep rate that
shall be not greater than 4 Hz per minute.

(2) Displacements shall be as specified in table XIX.

(3) Frequencies and locations where resonance occurs during this
test shall be determined.

(H) Jariahle fraoguencvy tecgt
(b) Variable frequency test

(1) Maintain each discrete frequency from 5 to 60 Hz, at 1 Hz
intervals for not less than 5 minutes.

(2) Displacements shall be as specified in table XIX.

(3) Frequencies and locations where resonance occurs during this
test shall be determined.

(c) Endurance test.

An accuracy verification
wibration test.

c.
darter

the vibration

(1) The gas actuated thermometer shall be subjected to a Z-hour
endurance run at each resonance.

(2) Displacements shall be the variable frequency test values that
are specified in table XIX.

(3) If no resonance is found, a 2-hour endurance run shall be

performed at 50 Hz.

test shall be performed after the conclusion of the

The gas actuated thermometer shall bLe visually exdamined {or weal

test.
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TABLE XIX. Vibratory displacement criteria.
Table displacement (inches, peak to peak)
Frequency range (Hz)
(inclusive) Exploratory test Variable frequency test
5 to 15 0.020 + 0.004 0.060 + G.012

16 to 25 020 £ 004 .040 + ,008

26 to 33 .020 +  .004 .020 + .004

34 to 40 .005 + 001 .010 + 002

41 to 60 .005 + .001 .005 + 001

4.8.13 5Shock. A shock test shall be conducted in accordance with the grade

A clace 1 tyne C reguirements for lirshtweight equinment snecified in MI1L-S5-901
852, “viaoss a4, LYPT U ACTUULLICHITIILS 4VUL L4ipQULRTLENHIL THYRLPUWTHL SPoL Ll i 428 nas™e - .
Two sets of nine blows shall be applied. In both parts of the test, the capillary
tubing shall be arranged in such a manner as neither to exercise restraint mor
otherwise hinder the movement of the sensor or indicator during each blow. For

the first set of nine blows the sensor shall be mounted not less than 3 inches

from the side and 3 inches from the rear of a 4C fixture in a manner which will

simulate the intended application. The indicator shall not be mounted on the
shock machine. A total of nine blows shall be applied in accordance with
MIL-S-901. After the required nine blows are applied, the sensor shall be removed
from the fixture and an accuracy verification test shall be performed. The

indicator shall then be mounted to a 6D fixture.

mometer sensor

configuration tested (see 4.3.1),

For each gas actuated ther-
one indicator shall be attached

in the surface mounted configuration, the other indicator shall be attached in the
tflush mounting configuration. The gas actuated thermometer shall indicate the
median temperature. A total of nine blows in accordance with MIL-S-901 shall be
applied. A reading shall be taken after each blow. The indicator shall be

removed from the fixture and an accuracy verification test shall be performed. A
zero adjustment (see 3.3.6.1) shall be performed, and another accuracy verifica-

tion test shall then be conducted.

in apply only for direct Government

the packaging requirements of

’_.a

For the exte
-

T4 ¢
RN

nt of appllCBDl

A Sy comtian
aan

el
;J

o 2
Soe ER SR O B 01 € AN

5.1 Preservation. or commercial.

specified (see 6.2).

Preservation shall be level A, C. as
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5.1.1 Leve

5.1.1.1 Cleaning and dryjng. In addition to the general cleaning require-
ments of MIL-P-116, solvent cleaning process C-3 of MIL-P-116 shall be applied
Drying procedures shall conform to procedures D-1 or D-2, prepared compressed air
or oven drying in accordance with MIL-P-116 with selection of the procedure at the

option of the contractor.

5.1.1.2 Unit protection. Preservatives shall not be used.

g 1 1 [ I | Do~ .s
J.i.i.c.4 PEEELNE.

fed ~t—ee - 3 .

A aLv Lua - - J
in a plastic bag conforming to MIL-B-117 type I class B, style 2, having
minimum thickness of 0.004 inch. Any sharp edges and protrusions of the gas
actuated thermometer shall be cushioned before placing in the plastic bag.

~ -~ ~A
ad cu
11

5.1.1.2.2 Boxing. Each bagged gas actuated thermometer shall be indi-
vidually unit packed in a box conforming to PPP-B-566 variety 2, process II, PPP-
R-636 class weather-resistant, PPP-R-665 class 2, or PPP-B-676 with box selection
and style at the contractor's option. Box closure and sealing shall conform to
the requirements for waterproofing or weather-resistant as specified in the

applicable box specification or appendix thereto.

c 1 1 0N N TV:i2ab it f i ardame merd e o ad laarAvraen Thaer arvnlisrchla
Ledid il d =2ib [EE9L) eUL L - i . Wil appiLslavic
see 3.3.2.3.5.1), the flush mounting rlng and associated hard re shall be placed

1.1.3 Intermediate packing. Gas actuated thermometers, unit p
1.1.2.1, shall be intermediate packed in clos
cie

1
-~ D’D‘D_n,‘.?‘ rwona OCR n1 asse mnnf-hnv ro
T8 7r% cSo, ype ur, weatlther-re

Intermediate packs shall contain uniform quantities. Boxes shall
V in accordance with the appendix to the box specification.

5.1.2 Level C. Cleaning and drying, unit protection, and boxing shall be as
specified for level A (see 5.1.1) except that boxes may be of the nonwaterproof
domestic class or variety.

5.1.3 Commercial. Gas actuated thermometers shall be cleaned, dried, and
bagged as specified for level A (see 5.1.1) with boxing in accordance with ASTM D
3951.

5.2 Packing. Packing shall be level B, C, or commercial, as specified (see

(e
K]
~r

5.2.1 evel B. Gas actuated thermometers preserved as specified in 5.1
shall be packed in fiberboard containers conforming to PPP-B-636, class weather-
resistant, or PPP-B-640, class 2, with container selection at the option of the
contractor. Containers shall be closed, sealed, and reinforced, with reinforce-
ment ucilizing nonmetallic banding or pressure sensitive reinforced tape. Box

Uva r\—wa.d.d.\—u\,

further overnacking:

L
>
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5.2.2 Level C. Gas actuated thermometers preserved as specified in 5.1
shall be packed as specified for level B (see 5.2.1) except that containers shall
be of the nonweather-resistant class. Containers shall be closed as specified in
the appendix to the container specification with method I closure applicable to
PPP-B-636 containers.

5.2.3 Commercial. Gas actuated thermometers, preserved as specified in 5.1,
shall be packed in accordance with ASTM D 3951.

5.3 Cushionin ller dunnage and wrapping material.

5.3.1 Levels A, B, and C. Use of excelsior, newspaper, shredded paper (all
types, including wax paper), and similar hygroscopic or nonneutral materials and
all Lypes of loose-fill wmaterials for applications such as cushioning, filler,
stuffing, and dunnage for materials destined for shipboard stowage and use, is
prohibited. Cushioning and wrapping materials selected shall have properties and
characteristics for resistance to fire; examples are:

(a) Paper, kraft wrapping type 11, grade C or D as specified in

UU-P-268.

(b) Polystyrene, expanded grade SE, type I or IT only as specified in
PPP-C-850.

(¢) bound fiber, uncompressed type Lli or IV, class & as ospccified dn
PPP-C-1120.

(d) Cellular rubber grade A as specified in MIL-R-6130.
(e) Cellular rubber class 5 as specified in MIL-R-20092.
(f) Polyurethane foam (rigid or flexible) as specified in MIL-P-26514.

5.3.2 Commercial preservation and packing. When specified (see 6.2), loose
f£ill type materials may be used for preservation and packing applications such as
cushioning, filler, and~dunnage; and all containers (unit, intermediate, and
shipping) shall be marked or labelled with the following information:

"CAUTION

Contents cushioned with loose-fill material shall not be taken onboard ship.
Remove and discard loose-fill material. If required, recushion with
cellulosic material, bound fiber, fiberboard, or transparent flexible
cellular material"”.

Cushioning, filler, dunnage, and wrapping materials selected, whenever available,
shall exhibit improved performance for resistant to fire.

5.4 Marking. 1In addition to any special marking required (see 6.2),
interior packs and exterior shipping containers for levels A, B, and C shall be
mirked in accordance with MIL-STD-129 including the bar-code markings specifiled
therein. Packapging and packing shall also be marked as follows:

"CONTAINS FRAGILE INSTRUMENT HANDLE WITH CARE".

"SHIPPTNG AND STORAGE TEMPERATURE LIMITS: -10° TO 150°F".



Downloaded from http://www.everyspec.com

6. NOTES -

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use.

U.a a L CIICEC A

6.1.1 Class A sensor configuration. This sensor configuration is intended
for the appllcation in which the sensor Ls installed in a mounting bracket. The
AVSEA 1385917. This
tL

ne &air

el

6.1.2 Class sens configuration. This sensor configuration is intended
to retrofit mercury actuated thermometers with the same sensor configuration in
saturated and superheated steam applications. This sensor configuration is
intended for retrofit and replacement applications only and should not be used for

new cons fuctic

-
.

6.1.3 Class C sensor configuration. This sensor configuration is intended
for application in which the sensor is inserted into a thermowell. The sensor
configuration is compatible with thermowells constructed in accordance with
MIL-I1-24270. The sensor configuration is not intended for applications requiring
direct immersion into the process fluid or for applications where the sensor

Sramas Tiosd DYOCESS SysStem pressure b

UCLUmUb par UL L“C PLOLESS SySteEll pledssulc

6.1.4 Temperature range. Each temperature range is intended for use in the
application or process fluid listed below:

(a) -40 to 180°F range for cold storage (air)

(b) 20 to 240°F range for water and oil.

(c) 50 to 550°F range for hot water and compressed air.
(d) 50 to 750°F range for saturated steam.

(e) 400 to 1200 range for superheated steam.

6.2 Acquisition requirements. Acquisition documents must specify the
following:

(a) Title, number, and date of this specification
(b) Classification (see 1.2),
(c) 1Issue of DODISS to be cited in the solicitation, and if required,

the specific issue of individual documents referenced (see 2.1.1
and 2.2).

(d) When first article inspection is required (see 3.1).

(e) When special bearing material may be used (see 3.2).

(f) Capillary tubing length required (see 3.3.2.2).

{g) When the case connection configuraticn to be provided is bottom
connevLed rather than the preferred back connection (sce

3.3.2.3.2.1).
(h) When a flush mounting ring is not to be provided (see 3.3.2.3.5.1).

"W IAWUL TTILL B PAII]I HY T NCDADTAICAIY AFr %iir a. o
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(i) Level of cleaning, drying, unit protection and intermediate packing

required (see 5.1).
73N Then cuhetdtutre clasning scente mav he used (see 5.1.1.1.3)
\J } Wil DUV LI VUL bLbalLLllb ﬂELll\—~) lllﬂ‘Y LV 4= L = e A e L R
(k) Level of packing required (spe 5.2).
=) ~ Ve pELRLSs TR N ’

(1) When special wrapping is specified (see 5.3).

(m) When loose fill material is allowed for cushioning, packaging, or
packing, and special marking required for loose fill material
(see 5.3.2).

n) Special marking required (see 5.4).

~~

6.3 Con ata requirements. The following data requirements
should be considered when this specification is applied on a contract. The
applicable Data Item Descriptions (DID's) should be reviewed in conjunction with

the epecifir acquicitinn ro ensure thas aply eccential data ave requested/nrovided

(=
R
(<N

eration of

s

and that the DID’'s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements,
o Cantyact Natz Reouiremente Tiet (DD Form 1423) must be prepared to obtain the
a vviiLiauv v vauwva L\Ck{u;;cwcA;\.o At d O - \ AT 4 Vil AL Ty AT W Ll pPevpaa

data, except where DoD FAR Supplement 27.475-1 exempts the requirement for a DD
Form 1423

Suggested Tailoring

inspection report
Inspection and test —---
reports

The above DID’s w
sue

current i

mente Oon
e nils won

cleared D

6.4 First article. When first article inspection is required the
rontractlng officer should provide specific guldance to offerors wh
reproduction sample, a first article sampl a fir
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as spec fied in 4, The contracting ficer should also include specific
instructions in acquisition documents rugdxdlng arrangements for examinations,
approval of first article test results, and disposition of first articles.
Invitations for bids should provide that the Government reserves the right to
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waive the requirement for samples for first article inspection to those bidders
offering a product which has been previously acquired or tested by the Government,
ey T e T 1t Widdare o ffFarimae aciireh nradiietce wlha i o +~ rYolv on cuch Y‘"‘ r~'1r)n nr
[RRR AN cndat 0laod > LJ](LAHI— SlALLL Pl Udut Lo, Wil WL ol L LAy i SELAL G l" i -

Tegt, omust fu n1<h evidence with the hid that prior Government approval is
presentlv appropriate for the pending contract. Bidders should not submit

alternate bids unless specifically requested to do so in the solicitation.
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6.5 Preferred bulb diameter. For a class C sensor configuration, the
preferred bulb diameter is 3/8 inch. A resistance thermometer or thermocouple
sensor built to the requirements of MIL-T-24388 should be used for remote
monitoring over distances which exceed the maximum capillary tubing length
supplied for class C sensor configufation with a 3/8 inch bulb diameter. A ga
in

natiiatad thavrmamata “etadn Arlace 0 cancay ranficuratrian with 2 15/14
actuated thermometer \-Vll\—aLll&ll& 8 Cia55 U s€ensor CoOnIiguracilin Wil a 12/.4v

bulb diameter should only be used in a unique application where a mechanical
thermometer is required for remote temperature monitoring but the distance from
the sensor to the indicator exceeds the effective capillary length of a 3/8 inch
bulb diameter class C sensor configuration.

6.6 Definitions. Terminology for the indicator in this specification is
consistent with ANST/ASME B4D .1,

6.6.1 Bulb. The fill fluid reservoir portion of the thermal system which
contains the majority of the fill fluid, and senses process temperature (see
figures 1 and 2).

o
o
-3
ca
e
3
-
D
1
e
o)
1
=
b
0
¥
'

face of the

6.6.3 Ferrule A fitting which when compressed between the jam nut and
nion connector secures the sliding connection assembly to the extension tube

pe
Y J [P A
See Llgule <, deldl

Aj.

-

6.6.4 Fill fluid. The gas confined within the thermal system which senses
temperature changes in the bulb and exerts pressure on the elastic element.

6.6.5 Immersion depth, minimum. The depth to which the sensor portion must
be immersed so that a lesser immersion results in a change in indicated tempera-
ture beyond the accuracy limits. -

6.6.6 Jam nut. A threaded fitting which compresses the ferrule against the
compression profile surface of the union connector (see figure 2, detail A).

6.6.7 Red index. An adjustable marker (painted red) which is set at a
significant temperatur te 14

value, usua.u.y the maximum expec

d operating temperature.
6.6.8 Sensor. The portion of the gas actuated thermometer which includes
the bulb, extension tube, and fitting (flange or sliding connection assembly).

6.6.9 Thermal system. A thermal system is a closed system containing a fill

fiuid and includes the bulb, capillary tubing, and elastic element as the closed
...... _ . A
(94 Uc

6.6.10 Union connector. A threaded fitting which affixes to a thermowell,
bracket, or boss bushing: supplies a compression profile surface for contact with
the ferrule; and also provides threads for the jam nut (see figure 2, detail A).

o - . - oE Lt A At hr mmdA m ey M
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6.6.11 Wetted parts. The portions of the gas actuated thermometer which are
exposed to the process fluid contained in a pipe or vessel. The sensor portion of
a pae artuntad thaymnamotay with o ~rlace R

a gas actuated thermometer with a class B sensor configuration is considered a

wetted part for purposes of this specification.

6.7 Material safety data sheet (MSDS). Contracting officers will identify
those activities requiring copies of completed Material Safety Data Sheets
prepared in accordance with FED-STD-313. The pertinent Government mailing
addresses for submission of data are listed in FED-STD-313.

6.8 Provisioning. Provisioning Technical Documentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract. When ordering
spare parts or repair parts for the equipment covered by this specification, the
contract should state that such spare parts and repair parts should meet the same
requirements and quality assurance provisions as the parts used in the manufacture
of the equipment. Packaging for such parts should also be specified.

6.9 Sub-contracted material and parts. The packaging requirements of

reference documents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation inte the equipment and lose their
separate identity when the equipment is shipped.

6.10 Part or Identifvipg Number (I'IN). The PINs tc be uscd for items

acquired to this specification are created as follows:

Example: M19646 - A118d310

M 19646 - Al 18d 3 10
Prefix Specification Sensor Range Dial size Capillary
indicating number configuration (see 1.2.2) (see 1.2.3) tubing
measurement (see 1.2.1) length
system used (see 1.2.4)

6.11 Subject term (key word) listing

Sensor

System, filled
Cuaren & A P PR |
oyaL.!: ", Lucililal

6.12 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issuc due to the
extensiveness of the changes.

Preparing activity:
Navy - SH
P

(Project 6685-N812)
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Sensor
configuration F B E
classification + 0.002 Maximum Maximum
designation (inches) (inches) (inches) Notes
Ci 0.375 1.500 2.000
Cc2 0.375 3.000 3.500 1
c3 0.933 1.000 1.000 2
Ca 0.933 3.500 3.500 2
L
WOTES :
1. Equivalent to sensor configuration classification designation Al
2. Restricted use, see 6.5.
FIGURE 2. <Class C sensor confipuration.
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) — connecting wire to cold junction

24 gauge {ron-constantan thf:mmph

1

I}

MA‘—_ s 1ex wv-'gé
B connecting wire dupiex §iass

3

g

18

L

- i/8 inch 5.5. tubing
8 collar to indicats correct
Tt depth of imncrsiea
rhl  ——stiver braze . { B

themmp‘lo uuurmg

Junction (two iesds
weldad together)

!
:
s
X

i

§

FIGURE 4. Standard cylinder.
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10 SCOPE

10.1 Scope. This appendix contains the format and content preparation
instructions for the development of and revision to a conformance verification
drawing. It is not intended that each requirement contained herein should be

applied to every type of instrumentation. Portions of this appendix are subject
to deletion tailoring depending upon the material, construction, and principle of
operating requirements that are specified in the individual instrumentation
specification or acquisition document. This appendix is applicable only when data
item description DI-DRPR-80651 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Specifications, standards, and handbooks. The following specifica-
tions, standards, and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are

those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MILITARY
MIL-I1-45208 - Inspection System Requirements.

STANDARD
MILITAR
MIL-STD-17-1 - Mechanical Symbols (Other Than Aeronautical,
Aerospacecraft and Spacecraft se) Part-1.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 18120-5099.)

’)h 2 N

rA NON=-Love 2nt_ pu 1

Ui

tions. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the

solicitation (see 6.2).

[l M)

c
[}

-
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APPENDIX

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

Y14.1 - Drawing Sheet Size and Format. (Dol adopted)

NN _ C+anAavd DeafFavarman Naacdomat+tinamne far Flastrircran)l and

FAA VAV LQLalivaivy nnNncticiccluivco UCEAELIG\—LULID AL LACLw LA Avwaa Qv
Electronics Parts and Equipments (DoD adopted)

(Application for copies should be addressed to the Amcrican National
Standards Institute, 1430 Broadway, New York, NY 10018.)

{(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)

30.1 Purpose. The conformance verificatio
necessary to verify that the instrumentation meets the requirements specified in
the applicable instrumentation specification and acquisition document.

— £ -
Tiro 1

ormation

30.2 Content_ and format. One conformance verification drawing shall be
developed for each specific type of instrumentation. It shall include all ranges,
sizes, connections and other variations. The conformance verification drawing

chall daomaluida ¢} £l Ain minmimiam Tnfar -3 {foavrna ifi
shall include the following winimum information {except as specified in 10.1) and

shall be developed to the format in 30.3 through 30.9.

30.3 Descriptive data.

—

(a) 1Instrument identification numbering system for instrumentation.
This numbering system shall include, but may not be restricted to,
the classification variables.

(b) Instrumentation identification number system for replaceable parts.

(¢) Size, operating data, ranges, scale markings, and other data for

proper selection.
(d) Test approval data, presenting the following information in tabular
form:

~
st
Nt

Specification classification
designate instruments)

(2) Test report number and date.
(3) Facility where test was conducted.

(4) Authorized Government activity (NAVSEA) approval letter and

PP,
UdLC

(unique alphanumeric variables to

(e) A statement that instrumentation is in accordance with the
requirements of the applicable instrumentation specification or
acquisition document and to referenced specifications.

(f) Conformance verification drawing acceptance data, presenting the
following information in tabular form:

(1) Authorized Government activity (NAVSEA) acceptance letter and
date .

(?2) Revision number



w
(@}

30.

form:

~
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Two or more representative assembly views, as required, to show
clearly the details of the design, construction, and assembly of
the instrumentation and to identify each part and its location.
ldentification of parts shall correspond to the list of materials.
Assembly shall show how all mechanical parts are joined or
attached.

(b) Sectional views or notes as necessary to show internal details.
(c) Details such as entrance provisions, gaskets, fastening techniques,
welding symbols, mounting requirements, and other details as

applicable.

(d) Hodule enclosure requirements for separately mounted mndules

(e) Dimensions required to ensure interchangeability.

(f) Schematic of indicating system.

(g) Description of the nature and purpose of any adjustments.

(h) Welding procedures with acceptance data, including acceptance
letter, report numbers and dates.

(i) Any special features.

(j) Complete weight.

(k) Location, size, and type of connections.

(1) identification of quaiity control decuments which show coriermans
with MIL-I-45208 or the quality control specification that is
listed in the applicable instrumentation specification or
acquisition document. The acceptance letter shall be referenced.

Parts list. The following information shall be presented in tabular

(a) Item number (corresponding to flag number identifying the part on
the conformance verification drawing).

(b) Quantity of each part required per assembly.

(¢) Name of part with sufficient information to readily identify the
part (for example, screws: thread size, length and type of head,
shall be specified).

(d) Material of part.

(e) Material specification (military, federal, or non-Government
document number or GCovernment activity (NAVSEA) drawing number).

NOTE: When substitution of a material specification is made, it is
the responsibility of the contractor to provide written
documentation to substantiate that the substituted material
is equivalent to the specified material.

(f) Type, class, grade, siz¢. military designation, or other clas-
sification of any referenced specification.

(g) Part number or identification assigned by assembly supplicr.

(h) Name of actual manufacturer of part (when applicable).

(i) Part number or identification assigned by part supplier (when

applicable).
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(J) Onboard repalr parts. Parts that are appropriate for, or are
supplied as, onboard repair parts shall be indicated by a symbol
in this column.

(k) Remarks column. inishes, pla
applicable specification or o
in this column.

+h tha

th the

ings, or coatings alon
er

t
ther requirements shoul

wrd

’..n

Qo

be specified

30.6 Table for special tools. Special tools required for the instrumenta-
tion shall be presented in the following tabular form:

ul

responaing to flag numbe

te number \COT

the conformance verification drawing).
(b) Quantity of each tool required per instrument.

(c) Name (description) of tool (include generic name).

(annrvacnnanding

-~
~

e
o

(d) Tool specification (military, federal, or non-Government document
number or Government activity (NAVSEA) drawing number).

(e) Tool number or identification assigned by assembly supplier

(f) Name of actual manufacturer of tool (when applicable).

(g) Tool number or identification assigned by tool supplier (when
applicable).

(h) Description of tool’s application.
(i) Remarks column. Special techniques or other usage requirements

2l a1t ha ounlad
Sildll UE CAplal

ned in this column.

30.7 Fluid and electrical system schematics. Fluid (piping) and electrical
schematics shall be included in the verification conformance drawing when
applicable. A complete schematic shall contain all the parts in the fluid or
electrical systems. When confusion over its function could result, a simplified
schematic containing only the major components shall also be provided. This

ied schematic may be presented in block diagram format.
(a) Complete fluid system schematic. A single schematic shall present
clearly the operation and functions of the fluid system within the
instrumentation. This schematic shall contain all parts (includ-

ing valves, fittings, hoses, and tubing) which make up the piping
or fluid system. The following features shall be incorporated
inte the schematic

(1) A simplified, clear schematic in preference to one showing the
physical placement or parts.

(2) A thin, broken line shall be used to represent the boundaries
of each subassembly.

(3) Arrows adjacent to the parts shall indicate direction of flow.

(4) Each part shall be identified hv the schematic part designa-
tion. The numbers shall be assxgned in a logical sequence
observing flow paths through the system.

(5) All inlet and outlet ports shall be identified.

(6) The methods of attachment for each part shall be designated by

an appropriate label or symbol.

4




(b)

LCailuaviy

Downloaded from http://www.everyspec.com

-19646A(SH)
1

The symbol used to designate a part shal
with MIL-STD-17-1 when applicable.

A brief description of the fluid system
provided.

Maximum operating pressure of the system
drop through the system (when operating
shall be specified.

Table for pressure rating and connection
parts Supplementary information on par
(piping) system schematic shall be cont

One column shall contain the schematic

and maximum pressure
at maximum pressure)

found in the fluid

ained in tabular form.
part designation for

each fluid system part; for example, valve V-1 and other

similar designations. The other column
following information:

s shall contain the

alarms, etc.) which

a. Item number.
b. Description.
c. Type (size).
d. Pressure ratings (including operating, proof, and burst).
e. Method of attachment, including, as applicable, brazing or
welding procedure, bonding agent, and seal (gasket, O-
ring, etc.)
f. End connections, fittings, and adapters.
g. Relief valve ratings (include cracking and set pressure).
Complete electrical system schematic. A single schematic shall
represent clearly the operation and the function of the electrical
circuitry within the instrumentation. The schematic shall contain
(inc

all parts
make up the electrical system.

cluding components, connectors,

incorporated into the schematic.

(1)

(2)

(3

In preparation of the schematic, emphasi

ac
simplicity and ease of understanding of c1rcu1t operat

The following features shall be

Physical placement of components and connecting wiring may be

ignored in the interest of simplicity and clarity of this

diagram.

A thin, broken line shall be used to represent the boundaries
of each unit or subassembly. Terminals, to which external
connections are made, shall be shown within these boundaries,
with the numbers, markings, type of signal, power and ground,
as appropriate.

Each part (such as resistors, capacitors, relays, etc.) shall
be given a unique reference designation consisting of a
letter denoting the type of part (as required by ANST 200)

and a number a551gned consecutively.
assigned in a logical sequence of elec
signal flow through the circuit.

T
tr

he numbers shall be

3~ =
Licdl CuUlL LCUL or
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(4) 1In addition to where the reference designation, parts not

conforming to a military specification, where permitted,
shall have the following information moted adjacent to the
part. Where numerical values are given, a code shall be

noted to designate the units used:

a. Resistors - resistance, power rating, and tolerances. If
variable, an arrow to indicate clockwise rotation of the
control shaft.

. Capacitors - capaci

Reactors - inductance and voltage rating.

Semi-conductors - type number (JEDDC number is adequate).

Tnteprated circuits - operational symbel diagram of inpurt-

output relationship, terminal numbering corresponding to

a representative schematic, and type number.

tance, vecltage _t‘ug, and tolerance.

a0 v

and f requencies and transformer

~
N
N

Sunnlv volta
Seresy YYSVS
terminal vo
purpose.
(6) Table for troubleshooting of electrical system. The content
table shall include each test point, as identified on the
electyicog] sveter sohematio with valtapge, waovreform oy otteey

electrical pmarameter that should be measured at each test

__________ r 1 la 10U

Selection and installation considerations.

{a)

(b)

(c)

b o) P o - 1 -
reriormance aatca.

(1) Accuracy (in percent of span).

(2) Shock and vibration classification.

(3) Degree of water tightness of the enclosure.

(4) Electromagnetic interference and pulse susceptibility.

Dimensional outline of the instrumentation showing overall and
nr1nr1n1p dimengsione in sufficient detail to esgabl;sh space

requirements in all directions necessary for installation,
servicing, exclusive of space required for operator observation of
the indication.
Special considerations which may affect selection or installation.

(1) Ambient temperature range.
(2) Calibration points and adjustments

(3) Orientation.

(4) Location ot instrumentation relative to vibrating equipment.

(5) Protection of the instrumentation from pulsations and spikes
in the parameter being measured.

(6) Selection of the instrumentation range relative to the
operating range of the system.

(7) Annlication for ecach tvne connection
(/) Application Ior each type connection,

i
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ed,

(9) Selectlon of the instrumentation for compatibility (materials,
temperature, pressure, etc.) with the ambient environment and
with the parameter being measured.

w m

Unless otherwise approved by the authorized Government activity, a
ximum of three sheets shall be allotted for single functioned
system instrumentation and a maximum of ten sheets for instrumen-

tation containing a multiple functioned system. A single
functioned system is one that performs only one operation such as:

expands/contracts a pressure elastic element, steps up/steps down
the voltage, conditions one electrical signal, or winds/unwinds a

LU L a0 Saptiita, wlllCs/uliwilitdd

bimetallic element. A multiple functioned system is one that
contains two or more single functioned systems.
Each sheet shall be zoned.
Title block shall be included on each drawing sheet and shall
include the following information:

(1) Title, drawin r, and revisio ter. sheet shall
itle, drawing number, and rev1sion letter.

contain the

(=]
»
-

a. Title - the title shall consist of the name by which the
instrumentation is known. :

b. Drawing number - the drawing number shall consist of
alphanumeric characters which may be separated by dashes
or slashes The total number of characters in the

drawing number (including dashes and/or slashes) shall
not exceed 15. Blank spaces are not permitted within the
drawing number.

c. Revision letter - the revision letter shall denote the
latest approved version of the drawing The revision
letter of conformance verification drawing shall not be
changed until all the changes under that reVision have

activity (NAVSEA). No changes made to the conformance
verification drawing shall be considered a revision until
after the initial version of the conformance verification

drawing has been accepted in writing by the authorized
Government activity. After initial submittal of the
conformance verification drawing, no changes shall be
made during the initial drawing veview process unlesc the

change is either requested by the authorized Government
activity or the change is documented in written cor-
respondence by the contractor.

(2) Sheet of

(3) Tolerance on dimensions for fractions, decimals, and angles.
Units of the dimensions specified on the conformance
verification drawing
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(4) Contractor acceptance block (appropriate signatures and

dates).
{(5) Commercial and Government entity (CAGE) code for manufacturer
(&) Scale,
(7) Reference drawings.
(8) Manufacturer's name and address.
(9) Drawing size.
(d) A revision block shall be included on each sheet of the conformance
verification drawing and shall contain the following information
in tabular form:

(1) Revision letter.
(2) Description of revision.

(3) Acceptance letter serial number and originator identification.
(4) Acceptance data.
(e) Sheet size and format not specified herein shall be in accordance

with ANSI Y14 1.

(f) No Government security classification designation such as confiden-
tial or secret shall appear on the conformance verification
drawing unless a particular classification is specified by the

~ -

Government.
40. CONFORMANCE VERIFICATION DRAWING ACCEPTANCE

40.1 Acceptance. Acceptance shall be granted by the authorized Government
activity only after the conformance verification drawing is found to meet all the

An 0

requirements specified in 30 through 30.9.

o

p
:
n
-
=
o}
3
=)
D
2]
=
3
D
=]
rt

The acquisition document should

on

m

0 nt instructi

contain provisions that address submission, review, Xtension, disapproval,
default, acceptance, and waiver of conformance verification drawings in addition
to the effects on the delivery schedule due to delays in conformance verification
drawing acceptance. NAVSEA shall be designated as the activity that accepts or
disapproves the conformance verification drawing.
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i i. COCUMENT RUNMSER 2. DOCUMENT TITLE .
MIL-T-19646A(SH) THERMOMETER, GAS ACTUATED, REMOTE READING

2a. NAME OF 8UBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Merk one)

1! ﬁ VENDOR i

——— -

b. ADDREBS- (Street, City. Stets, ZIP Code)

—— — ——

[] orHeRm (speeiry::

8. PROBLEM AREAS
a Parsgreph Number and Wording:
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b. Recommended Wording:

— o — —

c. Resson/Retionsle for Recommendaetion:

(TO DETACH THIS FGP* CUT ALONG THIS LINE.
—
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6. REMARKS

—— — — —— —— o

Te. NAME OF SUBMITTER ?Lut, First, Ml) — Optionei b WORK T? LEPHONE NUMBER (Include Aree
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c. MAILING ADDRESS (Street, Clty, Statr. ZIP Code) — Optional 8. DATE OF SUBMISSION (YYMMDD)

L

D :)o::aa 1426 PREVIOUS EDITION IS OPSOLETE.

— —

e T e s s e s R A A e o



Downloaded from http://www.everyspec.com

INSTRLICTIONS: In a2 continuing effort to make o
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bmitting comments and suggestions for improvements. All users of military standardization documents are invited to mgggz_t

3

(1]

e 0 AT

suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE),
mailed. In block S5, be as specific as possible about particular problem areas such as wording which required murpreuuon, was
oo rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an

AP, TP P PR SR | | i S ~— AL _a

acknowieagement wiil be maiiled o you within 30 uly' to let you know that your commenis were received and are oemg

oonaidared

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization

1o waive any portion of the referenced document(s) or to amend contractual requirements.
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