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MILITARY SPECIFICATION

;AUGE, PRESSURE, DIAL INDICATING

Department of the Navy, and is available for use by all Departments and
Agencies of the Department of Defense.

This specification is approved for use by the Naval Sea Systems Command,

1. SCOPE

1.1 Scope. This specification covers environmentally hardened pressure
gauges that utilize a mechanical elastic element to sense the pressure to provide
an analog indication of the pressure on a circular dial or vertical scale, Helical
Edgeview Mechanical Pressure Indicator (HEMPI). Depending on case size and
design, the pressure gauge may either be stem or flush/surface mounted.

1.2 (Classification. Pressure gauges are classified according to the
following variables (see 6.2):

(a) Design (see 1.2.1).
(b) Type of pressure (see 1.2.2).
() NDial cize case desion (see 1 73)

A~/ MiQd oaLv, LaotT ULtosagil ST &~

(d) Elastic element material and style (see 1.2.4).

(e) Dial range and color (see 1.2.5).

(f) Pressure connection and connection location (see 1.2.6).
(g) Liquid fill case fluid and vibration category (see 1.2.7).

V2 WA ﬂ1___'|.t___- end Lo ]

(n) Li€ednliness \bee 1 L. 0)

1.2.1 Design. Pressure gauge design is designated by one of the following
symbols:

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:

Commander, Naval Sea Systems Command, SEA 55Z3, 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.

AMSC N/A FSC 6685
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.2 Iype of pressure. Type of pressure that the
indicate is designated by one of the following symbols:
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1.2.4 Elastic element. The elastic element is designated by two svmbols

provided below.

The first symbol designates the elastic element material. The

second symbol designates the elastic element style.
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1.2.5 Dial range and color. The range and color of the pressure gauge dial
is designated by a sequence of symbols for the range followed by a single symbol

for the color of the dial. The sequence of synbols for the -range should be

selected from the appropriate table in 3.3.10.4. Each HEMPI shall be furnished

with two dials; one with white background and black markings (installed) and one

with black background and white markings. The single symbol for the color of the
T merd o

2e _ 9 = A 8 hce e - =
dial is designated by one of the f

ollowing symbols:

Dial color Symbol
Black background dial with white graduntions and markings B
White background dial with black graduations and markings ='W
Special (see 6.2) s
Vertical dials (HEMPI only)-white background with black G

dial
markings and black b;ckground with white markings

1.2.6 Pressure connection and connsction location. The type of pressure
connection and its location for connection is designated by two symbols as
provided below. The first symbol designates the type of comnection fitting. The
second symbol designates the location of the pressure connection

Pressure connection Symbol

O-ring union R

1/4 NPT (male) P

Velded nipple w

Threaded vent (caisson only) K

Flareless (bite type) 7/16-20 UNF-2A c

7/16-20 UNF-28 (HEMPI only) H

Connection location Symbol

Back A

Bottom o]

5 o'clock C

1.2.7 Liguid fi1] case fluid and vibration categorvy. The option for the

Aok S IR 2 it SCIRRL N e S 23 AN SRR T - =2=

pressure gauge case containing a liquid fill and the vibration category is
designated by the two symbols as provided below. The first symbol designates
whether a £i1l fluid is required (see 3.3.8). The second symbol designates the
vibration category (see 4.4.9.1).

Liguid fill Symbol
None N
Silicone S
Vibration category Symbol
Category A A
Category B B
Category C c
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1.2.8 Cleanliness. The cleanliness is designated by the symbols as
specified below. The symbol designates the method of cleaning the pressure

element assembly (see 3.3.4).
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2. APPLICABLE DOCUMENTS

N

.1 Goverpment documents.

2.1.1 CSnarificarians arandarda and handbools | Tha fellgging S?QC!fi‘
cations, standards, and handbooks form a part of this documant to the exteant
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index wf Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL

QQ-A-250 - Aluminur and Aluminum Alloy Plate and Sheet: General
Specification For.

QQ-A-250/6 - Aluminum Alloy 5083, Plate and Sheet.

ON-N.281 - Nickal -Conney Allav Rar Rnod 1gte Choat Crrin

QQ-N-281 pper Alloy Bar, Rod, Plate, Sheet Strip,
Wire, Forgings, and Structural and Special Shaped
Sections.

QQ-N-286 - Nickel-Copper-Aluminum Alloy, Wrought (UNS N0O5500).

QQ-S-763 - Steel Bars, Wire, Shapes, and Forgings, Corrosion
Resisting.

MM _C_T7LEL - QC+aanl Cratnla and Heet Raoacictrinege A1) Ave Plate

YN~ WwT /U PvLeT4, JLaliiiivc ailiu JTtalt [Tolaovillg, fAiiUySs, daialc,

lece
Sheet, and Strip.
UU-P-268 - Paper, Kraft, Wrapping.
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-B-636 - Boxes, Shipping, Fiberboard.

PPP-B-640 - Boxes, Fiberboard, Corrugated, Tripie-Wall.

DDD_R_LLK e Rawam: Deamarhaoced Mata]l RAcad armd MCrmnsmamto

L AL TETVUS = ARIATS . 'y ﬂPBL Ve W, 1I0E .\ A D\lBUU & 15 UUWPUIICII\_- .
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

Packaging.
MILITARY
MIL-B-117 - Bags, Sleeves and Tubing.
MIL-S5-901 - Shock Tests, H.I. (High-Impact) Shipboard Machinery,

Equipment, and Systems, Requirements for.
MIL-T-1368 - Tube and Pipe, Nickel-Copper Alloy, Seamless and
Welded.

MTY _P_.S4D75 . DPlagtis Chant Amrulia Hant Daalatamée
AL bs™ & Vb A ASBD LN AEE -, n\—LJ LL\-, dAicaL. NTILOoLValll ..
MIL-C-5541 - Chemical Conversion Coatings on Aluminum and Aluminum

Alloys.

T cT T T I o) T PN S R Y S Sy S
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MILITARY (Continued)

STANDARDS

& AladSasiaiNas

MIL-R-6130
MIL-B-6855

MIL-P-26514
MIL-T-28800
MIL-R-83248

MIL-P-83310
MIL-P-83461

FEDERAL

FED-STD-H28
FED-STD-595

MILITARY

-

MIL-G-18997E(SH)

Rubber, Cellular, Chemically Blown.

Rubber, Synthetic, Sheets, Strips, Molded or
Extruded Shapes, Genmeral Specification for.

Anodic Coatings, for Aluminum and Aluminum Alloys.
Enamel, Equipment, Light-Gray (Formula Fo. 1l1l1).

fnnver;“{ﬁb.’ A11nv gheet Plate, Strin Bar, Rod

wUp AN A a 2=

and Wire.
Boss, Gasket Seal Straight Thread Tube Fitting,
Standard Dimensions for.

Tube, Coppet-Nickol Alloy, Seumless and Welded
(Copper Alloy Wumbers 715 anid 706).
Fitting, Hydraulic Tube, Flared, 37 Degzee and

Flareless ., Stesl.
Rubber or Pl-ttic Sheets and Assembled and Molded
Shapes, Synthetic, Foam or Sponge, Open Cell

Sealing, Locking, and Retaining Compounds:
{Single-Component).
Packing, Praformed, Patrolaum Hydrauli

Packin Prafarmed, Patrolaum draul Fl

c u
Resistant, Limited Services at 275 F (135°C

.

{
)

Polyurethane Foam, Rigid or Flexible, for
Packaging.
Test Equipnent for Use with Electrical and

AAAAA Y Qe
Ganeral apul—ifiCiCiGﬂ for.

el

Electronic Egquipment,
Rubber, Fluorocarbon Elastomer, High Temperature,
Fluid, and Compression Set Resistant.

Plastic Shest, Polycarbonate, Transparent.
Packing, Preformed, Petroleum Hydraulic Fluid
Resigtant, Improved Performance at 275°F (135°C).

Screv-Thread Standards for Federal Services.

Do SO,

Colors Used in Govermment Procurement.

Definitions of and Basic Requirements for
Enclosures for Electric and Electronic Equipment.

Marking for Shipment and Storage.

identification Harking of U.S5. HMilitary Property.

Balding and Castinse Standard

WELULIE QIR Ves Lalig o eemiisaille.

Schedule of Piping, Valves, Fittings, and Asso-

ciated Piping Components for Naval Surface Ships.
Cleaning and Testing of Shipboard Oxygen, Nitrogen
and Hydrogcn Gas ?iping Systans

Cleaning of Shipboard Compressed
Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and military specifications,

standards,

Desk, Bldg. 4D, 700 Robbins Avenue,

and handbooks are available from the Standardization Documents Order

Philadelphia, PA 19111-5094.)
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803-1385799 - Cases, Plastic for Pressure Gauges and Thermometers.
803-1385850 - Piping, Ingtrument, Pressure, for all Services.

(Application for copies =hcaid;$= =¢d§====u to Commander, Portsmouth Naval
Shipyard, Code 202.2, Portsmouth, RH 03801.)
PUBLICATION
NAVAL SEA SYSTEHS COMMAND (NAVSEA)
NAVSHIPS 0900-001-7000 - Fabrication and Inspection of Brazed

&2

iping Systems.

(Application for copies should be addressed to the Standardization Documents

Order Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Govermnment publications. The fellowln document(s) form a part of
this document to the extent specified herein. nless 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 OChervise specified the issues of

o

oclicitation (see 6.2)
AMERICAN 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.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
A 167 - Standard Spoaificacion for Stainless and Heat-Resisting
Chromium-Nickel Steel Flate, Sheet, and Strip.
(DoD adopted)
A 276 - Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes.
Standard Specification for Stainless and Heat-Resisting
Steel Forgings. (DoD adopted)
Standard Specification for General R

Roll
Rell

1
and

A 473

A 480

Requirements for Flat-
St

inlece and Heat_-Raciat aal
- \—CG&

a
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ad Sta
Strip. (DoD adopted)

o
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ASTM (Continued) .
A 581 - Standard Specification for Free-Machining Stainless and
Heat-Resisting Steel Wire and Wire Rod. - (DoD adopted)

A 582 - Standard Specification for Free-Hachining Stainless amd
Heat-Rssisting Stssl Bars, Hct=Rollad or Cold-FPinished
(DoD adgnted)

B 26 - Standard ‘Specification for Aluminum-Alloy Sand Castings
(DoD adopted)

B 36 - Standard: Specification for Brass Plate, Sheet, Strip, and
Rolled Bar. (DoD adoptad)

B 85 - Standard Spscification for Aluminmum-Alloy Die Castings.
IM“ -dnﬁf-ﬂ\

B 117 - S:mdard Test Method of Salt Sbrav (Fog) Testing.

‘ (DoD adopted). ..
B 124 - Standard Spocification for Copp-r and Copper-Alloy Forging
Rod, Bay, and Shapes. (DoD adopted)

‘

Specifieation for Aluminum and Aluminum-Alloy

B 9 - . Standard
Shest and Plats. (Dol adopted)
B 443 - Standard Specification for Nickel-Chromium-Molybdenum-

Columbium Alloy (UNS R06625) Plate, Sheet, and Strip.

B 637 - Standard $pecification for ?r.cipitation-ﬂardening Rickel
Alloy Bars, Forgings, and Forging Stock for High-
Temperature Service.

D 788 - Standard Specification for Msthacrylite, Mclded and
Rxtruded Compounds.
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.)
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404 - Gauges, Indicacion Pressure for Compressed Gas Service.

(Application for copies should be addressed to the Underwriters Laboratories
Inc., 333 Pfingsten Road, Northbrook, IL 60062.)

(Non-Government standards and other publicatioms are normally available from
the organizations that prepare or distribute the documents. These documents also

2.3  Qréder of precedence. In the event of & conflict between the text of
this document and the references cited herein, the text of this documsnt takss
precedence. Nothing in this document, however, supersedss applicable laws and
regulations unless a specific exemption has been obtained.

3 REQUIREMENTS

3.1 First article. When specified (see 6.2), samples shall be subjected to
first article inspection (ses §.4) in accordance with 4.2.1.

3.2 Materials. Materials of component parts of the pressure gauges shall be
as specified in table 1. Cast iron or glass shall not be used.

~J



Downloaded from http://www.everyspec.com

MIL-G-18997E(SH)

TABLE I. Indicating assembly materials.
Material
Part Material specification Remarks
Case Aluminue 1/ ASTH B 26 2/ 5/ 8/
ASTK B 85 :
ASTM B 209 2/ 6/
(alloy 5083)
Corrosion-resisting ASTM A 167 2/ &/
steel 1/ (300 series)
Corrosion-resisting ASTM A 473 2/ 5/
steel 1/ (300 series)
Brass 1/ ASTM B 36 6/
ASTM B 124
Dial Aluminum ) ASTM B 209 See 1.2.3,
1.2.5
Corrosion-resisting ASTM A 167
steel 1/
Plastic MIL-P-83310 HEMPI only
ASTM D 788 Grade 8
Window Plastic MIL-P-5425 11/
MIL-P-83310
Movement Corrosion-resisting ASTH A 276 Bearings may
steel (300 or 400 be of special
series) material as
approved
Pointer Alunrinum ASTM B 209 3/
Coarraced an-racictrine AR 187
Corrosion-resisting ASTM A 167
steel 1/
Inconsl ASTH B 63/ Inconel X750
Threaded Corrosion-resisting ASTH A 276 7/
fasteners steel ASTM A 581
ASTM A 582
(300 or 400
series)
Washers Corrosion-resisting ASTM A 276
steel ASTM A 480
Gaskets Neoprene MIL-R-6130 Type 1II, grade A
MTI.-R-£8SS Clace 4 t+una
MIL-R-6855 Class 4, type A
See footnotes end of table.
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TARIE I. Indicatine assemblv materials - Continued.
Material
Part Material specification $/ Remarks
O-rings Fluorocarbon MIL-R-83248 O-rings,
rubber type 1
Ritrile rubber MIL-P-25732
(Buna N) MIL-P-83461
(180°F max)
Elastic elament 10/
K-manal IINQ-NOSS00 11/100-N-286
K-monel UNS-NOS500 11/1QQ-N-286
Inconel UNS-NO7750 ASTM B 637 Inconel X750
Inconel UNS-NO6625 ASTM B 443 Inconel 625
resgure Monel 0N -N-28]
ATIOVULT AAVLMIC A A d Y - A
element MIL-T-1368
assembly 4/
Copper-nickel MIL-T-16420 Cu-Ni 70-30
MIL-C-15726 Cu-Ni 90-10
Nickel-copper MIL-T-1368

N

N
~

o

&

N
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N

0
N

k

O
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Alumf{num shall be prepared for protection against corrosion by chromate
conversion coatings in accordance with MIL-C-5541, or by anodizing in
accordance with type 1 or I1T of MIL-A-8625. Corrosion-resisting steel and

brass shall be prepared by providing a 0.001 te 0.002 inch surface profile
Case finish shall include a flash air-dry primer and a gray enamel finish
coat. The finish coat shall be in accordance with type 11 of MIL-E-15090

Indicating pointers shall be dull black color with white background dials and
wvhite color when dials have black backgrounds. Red index (see 6.7) shall be
painted red and adjustable to any pressure on the scale.:. Duplex indicator
pointers shall be orange and green. Pointer tip shall be in accordance with

ha Flavawmane  mvmmmean e Aswvr

ANCTY BN~ 1 M LIPMWMDY e d oo b aT . P Velole o a
BLGLL U¥ LAVITDBLOIIL UVIGUKTS Ll avilviudasin-v w

ARNOL D%V . L., Al e i polLil

T8r
FED-STD-595, color rumbhar 38903,
1

Pressure olc-ent assembly shall include elastic element, pressure connection,

stem, tip, capillary, joints, and other components which are exposed to the
process fluid. These components shall be in accordance with ANSI B40.1.
Note: The elastic element material is specified separately.

-~ a2 _ Y =2 _ 717 X

Flush/surface mounted pressure gauge case material shall be aluminum or
corrosion-resisting steel.
Stem mounted pressure gauge case material shall be aluminum, corrosion-

resisting steel or brass. Brass shall only be used for ranges 0/100 pounds
per square inch (1b/in?) and below.
Unless otherwise specified herein, retaining compound in accordance with

axw . AN —~a

grade C of MIL-5-22473 shall be used.

Aluminus alloy shall be selected to mest shock test requirements (see 3.4.10).
The following Federal gpecifications are compatible with and can be used
in lieu of the ASTM specification listed:
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Federsl ASTH Remarks
QQ-A-250 and ASTM B 209 alloy 5083
QQ-A-250/6

QQ-S-763 ASTM A 276 300 or 400 series

QQ-5-766 ASTM A 167 300 series

3.2.1 Recovered materjals. Unless otherwise specified herein, all equip-
ment, material, and articles incorporated in the products covered by this specifi-
cation 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 collected or
recovered from sclid waste and reprocessed to become a source of raw 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
uniess otherwise specifically specified.

3.2.2 Restricted materials. The pressure gauge shall not contain restricted

material as defined in MIL-T-28800.

3.2.3 Liguid f{l] pressure gauge gaskets and O-rings. Gaskets and O-rings

e
used in liquid filled pressure gauges as case seals shall show no discoloratior
of the liquid fill case fluid (see 6)

3.3 Constructjon. Gauges shall be constructed as specified in 3.3.1 thr rough
3.3.12 (see 6.3 and appendix). Pressure gauges shall mount as specified in 1.2.3.
The gauges shall not be damaged or affected by applying vacuum pressure or
overpressure (see 4.4.4). “"Zero® adjustment shall be made to the pressure gauges

- € +he onmeioa
from the front of the gauge.

3.3.1 Parte interchangesbility. In no case shall parts be physically

interchangeable or reversible unless such parts are also interchangeable or
reversible with regard to function, performance, and strength,

3.3.2 QOxygen service. Oxygen pressure gauges shall be simplex for
indicating gauge pressure. The gauge shall be cleaned as specified herein (see
3.3.4) without disassembly (except removal of the backplate). Only pressure

gauges utilizing & C-type bourdon tube as the elastic element shall be used for
oxygen service. Minimum bore diameter through-eut the pressure element assembly
shall be not less than 0.025 inch

3.3.3 Nop-oxygen service. Minimm bore diamster throughout the pressure
element assembly shall be not less than 0.030 inch when the elastic element is a

C-type bourdon tube.

10
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3.3.4 gleaning. Pressure element assembly and associated p

ociate a
with the service fluid shall be free of loose scale, rust, grit, £
calibration liquids, oil, grease, solvents, or other organic materials.

3.3.5 V¥elding and brazing. Internsl pressure containing parts shall
e —— i = —t el [ YA & ¢ s

joined by welding or brazing. Welding shall be in accordance with HIL-
brazing in accordance with RAVSHIPS 0$00-001-7000

3.3.5.1 General spplications. Joints shall be either welded or nicrobrazed.
Depending on the pressure range, MIL-STD-278, class P-1 or P-2 shall apply for
welding. Class P-3 shall apply for nicrobrazing.

3.3'5-2 Y o ST 11.,-4»‘—.--' Jciau Sh-‘-ll b% gelded fcr ‘n.ll ranses'
MII.-STD-278, clacgs P-1 shall apply.

3.3.6 Threads. Threads shall be in accordance with FED-STD-H28. Tapered
threads shall not be used except on 2- and 2-1/2 inch dial sizes for ranges 0/100
lb/'in3 and below.

3.3.7 (Case. Pressure gauge cases shall be safety solid front as defined in
ANSI B40.1. Nonsolid front is permitted for gauges with elastic element styles H
and D (see 1.2.4). Nonsolid front gauges shall be constructed so that no parts of
the gauge shall be propelled or thrown from the assembly due to an application of

excessive pressure (see 4.4.13). Pressure shall be relieved out the back or side
of the case should slow leskage or rupture of the pressure element assembly occur.
3.3.7.1 Circular scale gauges.
3.3.7.1.1 W&s_mmmx Cases with the filush or surface

~L2 sam = A P e I T S R o R o) ey Fmer wmmesemt=d o oo -
mounted (,oxu_xgux_an.lun shall be LllteLLllull&UﬂULc IOT muuuuiﬁ5 purpsses with the

cases shown in Drawing 803-1385799. Case mounting dimensions shall be as specifi-
ed in table II1. Dimensions A, Al, A8, Al0, Al5, Al7 and A29 shall be critical
dimensions of the case and shall be in strict accordance with Drawing 803-1385799.
Dimension A30 may be greater than indicated in Drawing 803-1385799 but shall not
exceed 4 inches. Flush mounting rings for pressure gauge cases shall be similar
to and interchangeable with those shown in Drawing 803-841569. Dimensions A2,

A3, AL, A5, Cl2, Hl and H2 shall be critical dimensions of the flush mounting ring
and shall be in strict accordance with Drawing 803-841569. Unless otherwise
specified (see 6.2), flush or surface mounted gauges shall be provided with this

flush mounting ring and the associated mounting hardware.

TIQLBLP‘ II. Moassntr emey Admarmal  Aane .
Panel hole Bolt Bolt hole
Size diameters circle diameter Bolt =ize
(inches) (inches) (inches) (inch) and threads
3-172 4£-15/732 4=1/4 7/32 10-24
4-1/2 5-19/32 5-3/8 7/32 10-24
8-1/2 9-29/32 9-5/8 9/32 1/4-20
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3.3.7.1.2 Stem mounted case. Cases with the stem mounted configuration
shall be only used with 2- and 2-1/2 inch dial sizes, The 2- and 2-1/2 inch dial
size pressurea gauges shall have a maximm case diemeter of 2-1/4 and 2 3/4 inches
respectively. The pressure gauge case shall prevent pressure buildup within the
case as specified in 3.4.12, The case shall be fitted with a window of not less

than 1/16-inch thickness which is free from blemishes and scratches. The window
& - P . —a

may be secured to the case with a threaded ring. Pressure gauge materials shall
be as specified in table 1. This pressure gauge case configuration shall be for
non-oxygen service. For ranges of 0/150 1b/in* and above, the case shall be of a

solid front configuration except for types H and D (see 1.2.4).
. I

3.3.7.2 ¥ ical b
specified on figurs 1. HEMPIs shall be flush moumted in a panel opening either
individually or in groups not to exceed ten indicators. Panel opening dimensions
shall be as specified in table II1
TABLE III. Vertical scale pounting dimensions. inches.
Rectangular panel opening
Number of indicators
Horizontal Vertical

One 1-3/16 4-3/8

Two 2-3/8 4-3/8

Three 3-9/16 4-3/8

Four 4-3/4 4-3/8

Five 5-15/16 4-3/8

Six 7-1/8 4-3/8

Seven 8-5/16 4-3/8

Eight $-1/2 &4-3/8

Nine 10-11/16 £-3/8

Ten 11-7/8 4-3/8

3.3.8 Liguid £fil1 case fluid. When liquid filled cases are required, the
£111 fluid shall bs Dow Corming DC-200, or equal. The case shall be fiiled to a
minioum of 75 percent of the case volume Liquid filled gauges shall not be used
on oxygen systems, and shall have a warning label on e rear of the case which
states:
“WARNING
DC ROT USE ON OXYGEN SYSTRMS.
CONTAINS SILICONE LIQUID FILL.*

3.3.9 Connections. Connections shall be as specified in 3.3.9.1 through
3.3.9.4.2,

3.3.9.1 Non-oxygen service. Unless otherwise specified (see 6.2), the

pressure connection shall be in accordance with Drawing 803-1385850 for the

L4011 Bilalli LSRINT WAl P &83¥LL CPVLSTadolivsy aVi vaivw

accor
figures showing "comnectors for gauges with male straight thread O-ring

12
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connections” A complete assembly, including the threaded end, the union nut, the
tail piece and the O-ring shall be provided with each gauge. The threaded end
shall be integral with the gauge. Altermative pressure connection shall be
selected from the pressure connections specified in table IV. The pressure
connection specified shall be configured to permit wrench tightening.

ARLLE IV, Pressure cannaction reguirements and annlicarione.

Pressure connection Threads Documents Intended use
O-ring union 9/16-18UNF-3A | Drawing For new construction,
803-1385850 retrofic, and replace-
_.ﬂ‘f..
Taper pipe thread 1/4-18NPT-2A FED-STD-H28 For use in stem mounted

pressure gauges with
ranges 0/100 1b/in‘ or

.
Q
<

~
W
n
o
o
P
r

]

v
-
C
~-.

l/4-inch nps, Welded (see MIL-T-1368, For oxygen systems
nickel-copper MIL-STD-278) schedule 80 for welding the

pipe nipple, pressure connection to
6 inches long adjacanc piping

Flareless (bite type)| 7/16-20 UNF-2A| MIL-F-18866- [For use in existing

Male 7/16-20f submarine service appli-
thread, 6000| cations where conversion
psi for 1/4-| to an O-ring union con-

inch od nection is not appropriate

tubing

O-ring union (HEMPI) 7/16-20 UNF-2B| MS16142 For HEMPI applications only |
3.3.8.1.1 Calsson gauge vent configuration. Caisson gauge case shall be
open to the ambient pressure through a vent in the bottom of the case. The veant
shall be threaded to accept a l1/4-inch NPT male fitting
3.3.9.1.2 Stem mounted case. The pressure connection shall be threaded with
1/4-inch NPT male threads as specified in table IV for ranges 0/100 lb/in and
ol av,
UGLV'

3.3.9.1.3 HEMP] case. The pressure connection shall be in accordance with
MS16142. 1In addition, an adapter shall be provided. The adapter shall consist of
a ficvting (7/16-20 UNF-24 to 9/16-18 UNF-3A), nut, O-ring, and tailpiece in

accordance with Drawing 803-1385850 except that the taflpiece shall be configured

FA— ‘I/Iﬂ J“L l-- birg

3.3.9.2 Qxvgen service. Pressure connection shall be a monel ripe nipple,
1/4-inch nominal pipe size (nps) with 0.109-inch minimum wall thickness, 6 inches
long, welded to the socket in accordance with MIL-STD-278. Connection location
shall be at the lower back or bottom of the case.

13
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ﬁgnﬁﬂgﬁign igggtign. Commection location shall be in accordance

3.3.9.3.1 E1n‘hzgngngg_ngnn;QQAQQQQ The pressure connection for flush/

surface mounted cases shall be located at the lower back or bottom of the case or
at the 5 o'clock position (except for caisson gauges). The 5 o’'clock position
shall only be used for non-oxygen applications.

3.3.9.3.2 Sten wounted case. The pressure connection for stem mountad cases

shall be located at the bottom or center back of the case.

3.3.9.3.3 HEMPI cagg. The pressure comnnection for the HEMPI case shall be
located at the lower back of the case as shown on figure 1.

1.3.9.4 Comnection length. The connection langth requirements shall 'gly
pertain to flush/surface mounted pressure gauges.

3.3.9.4.1 Back connection lecation. The protrusion length of the pressure
Céﬁﬂéétiéﬁ from the back of circular scale cases shall be 1.2 # 0.3 inches. The
HEMP] case pressure connection (without adapter fiteting shall protrude 0.75 + 0.3

inches from the back of the case.

3.3.9.4.2 potron connection location (also 5 o'clock position). The
interchangeability length is the distance from the horizontal center line of the
pressurs gauge dial to the free snd of the pressure connection (mot including thr
union nut and tailpiece for the O-ring union type). The interchangeability lengtl
shall be 3.2 * 0.3 inches for the 3-1/2 inch dial size, 3.8 * 0.3 inches for the

4-1/2 inch dial size, and 5.8 + 0.3 inches for the 8-1/2 inch dial size.

" A - =

3.3.10 pisl.

on, etv]e nn{nrpr

3.3.10.1 Circular scale gauges. Dial con 1t
with ANSI BAO 1.

fig
rotation and pointer interface shall be in accordance

3.3.10.1.1 pDimensions. Dial numerals and scale dimensions shall be as
specified in table V.

TABLE V. Dial dimensions.

Diameter Dial blank
Size Numeral height scale base line diameter
(inches) {(min) {inch) {min) {(inches) {min) (inches)
-2 1/8 1-13/16 2
2-1/2 5/32 2-5/16 2-9/16
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
14
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3.3.10.1.2 5ﬂfg§ngg. Dial markings shall include:

PR LR R4 L 13 4

(a) Manufacturer’s name or trademark.
(b) Military Specification classification (see 1.2).
(c) National stock number.

{d) Hamifactuier’'s cage HumbeT.

(e) Scale graduations, numerals and units of graduations.

(f) The words "OXYGCEN SERVICE" in red printing, for gauges intended for
) oxygen service applications.

(g) Pressure gauges with scales calibraCad in 1b/in® gauge shall be

narked “PSIGT.
(h) Markings for submarine seawater service shall be single ‘scale.

- fanrh caross chall hs 'orsdhisrad in faat of peswatar; other

arwp was BEean - O~ = ——— - ===% aZwita

submarine sea water gauges shall be graduated in 1b/1n
({) Cruislng range gauges shall contain the words *cruising turdbine

exhaust pressure” ,
(j) Unless otherwise specified (see

whnite background with blac
(k) Caisson gauges shall be dua

wEa A e ras

i
in feet of seawater and the outer scale in 1b/in?.

3.3.10.2 HEMPIs. Dial configuration, style, pointer rotation, and pointer
interface shall be as specified on figure 1.

3.3.10.2 .1 NDimencions . The dial numarals shall be 1/8 inch (minimm) in
height. The scale shall be 3/4 inch (maximum) in width. At least 1/8 inch of the
dial blank, measured from the left hand edge, shall remain blank along 1it’'s entire

length.

3’3.10' .2 ne a9 --—\—«ln--. Di

Eﬁ

(a) HEMPIs with scales calibrated in lb/in gauge shall be marked
“PSIG".

(b) HEMPIs with compound scales shall have "PSIG" marked in the
positive portion of the scale and "in HG" markKed in the negative
portion of the scale.

3.3.10.2.3 Case parkings. Case markings shall be on the top surface of the
HEMPI gauge (see figure 1). Case markings shall include:

(2) Manufacturer’'s name or tredemark.

(h\ Marnfartirrar’a caca rumhay,
\o) Nanulacturesr s cage number

(c) Military specification claslification (see 1.2).
(d) National stock number.

.10.3 Scale. Scales for circular dials shall cover an arc of not less

— 1 Lo 2 _ YV _ .. 22 _1 P
iA€eS A90L -ircuiax Gias Bauy >

0.081'888 cer‘lcrax EHSLE Sc
elov 0/60 1b/in? shall co

~

angle. HEMPI dials shall cover an arc of not less than 45 degrees central angle
Graduations shall consist of minor, intermediate and numbered graduations.

I

h

s
o

~d ¢
(T () w
vl
>
(2
|
™
Q
[4
[
£
r
1]

e aiv e - STp-F==

3.3.10.3.1 Cruising range gauge. Scales for the cruising range gauge shall
contain the information shown on figure 2 and shall appear on the dial in the form
~Af arne fe tha FAavmatr nn ahartrm Arn £ oira 2
A K RBh o -~bd bl e WA MMA - X~4 SLIVWLL Vi L&su‘v - .
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3.3.10.4 Bgnggg_gnd_ning;ﬁgxgggggign§. Ranges and minbf'graduations shall

be in accordance with tables VI through XIV, as specified (see-6.2). Ranges shall
apply only to the case sizes specified.

TABLE VI. Gauge pressure ranges and miner graduations.
Minor graduations
Gauge pressure 2-1/2 3-1/2 4-1/2 8-1/2 Range
ranges 3/ 2-inch | . inch inch inch inch designator
(1b/in?) size size size size sixe HEMPI | (see 1.2.5)
1/ 0/15 1/2 1/2 1/2 1/4 1/4 - - 15p
1/ 0/30 1 172 1/2 1/2 1/4 172 30P
1/ 0/60 2 1 1 1 1/2 1 60P
1/ 0/100 2 2 2 1 1 2 1hp
1/ 0/200 - 5 5 2 1 5 2hP
1/ 0/300 - 5 5 5 2 ) 3hP
1/ 0/400 - 10 10 5 2 10 4hP
1/ 0/600 - 10 10 10 5 10 6hP
1/ 0/800 - 10 20 10 5 20 8hp
1/ 0/1000 - 20 20 10 5 20 LkP
2/ 0/1500 - 20 20 20 10 25 15hP
2/ 0/2000 - 20 20 20 10 50 2kP
2/ 0/3000 - 50 50 50 20. 50 3kP
2/ 0/5000 - - 100 50 25 100 SkP
2/ 0/8000 - - 100 100 50 200 8kP
2/ 0/10000 - - 200 100 50 200 10kP

l/ Applicable to simplex and duplex indicators.

2/ Applicable to simplex only.
3/ 1f the minor graduation is not provided, that particular range is not covered

by this specification.

TABLE VII. Vacuum pressure ranges &nd minor gredugtions.
Minor graduations
Range Range
(inches of 2-inch |2-1/2 inch }3-1/2 inch | 4-1/2 inch [8-1/2 inch |designator
mercury (Hg))| size size size gize size (see 1.2.5)
0/30 1 172 172 172 1/4 v

16




Downloaded from http://www.everyspec.com

MIL-G-18997E(SH)

Comnound nreeaiirs ranoac and minar oraduatione

Minor graduations

Ranges 3-1/2 inch
and
Vacuun Gauge 4-1/2 inch 8-1/2 inch HEMPI Range desig-
scale pressure nator 1/ 2/
(inches Hg) scalo (1b/in )LVacuun 1b/in? Vacuunlb/inz'Vacuum lb/in2 (see 1.2.5)
30 0/15 1 172 1/2 1/4 2 1 15C
30 0/30 1 172 172 | 1/4 S 2 30C
30 0/80 2 1 1 172 S 2 £0C
30 0/100 2 1 1 1 5 2 1hC
30 0/150 5 2 2 1 5 2 150C
30 0/200 5 2 2 2 10 5 2hC
30 0/300 10 5 5 2 10 5 3nC
30 0/40G0 10 5 5 2 15 10 4ntC
20 - 07600 10 10 10 5 15 20 §hC
30 0/800 10 10 10 5 -- -- 8hC
30 0/1000 30 10 15 10 -- -- 1kC
1/ Refrigerant identification symbol and a separate temperature degrees Fahrenheit
(°F) egquivalent scale in red printing in addition teo the pressure ecale in

equi
1b/in?, when applicable.

2/ VWhen applicable the type of refrigerant used with the pressure gauge shall be
designated by the appropriate numeral following the letter “C*:

Nadawl o e A o 1
RNl L LE Lerl SR
R11 1
R12 2
R22 3
Ri1l4 4
TABLE IX Suppressed pressure ranses and minor graduations
8-1/2 inch size.
Range
Pressure designator
ranoa 1h /7in? Mirnar oraduatdan foma 1 2 53
- lb‘— Ll-l/ l AAABAV A ba.—uuns..&v;n \—vc - o e . J/
1000/1500 5 S

17
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TABLE X. e uatio 4 - nch size.
Ranges Minor graduation
Expanded portion Retarded portion
Vacuun Gauge of scale of scale
mnala o v ev sve ¥ - Do o
-\.na.c PLUDD“&’ S ]
(inches scale Bguge Graduation| designator
Hg) (1b/in®) Range Graduation | (1b/in?)| (1b/in?) | (see 1.2.5)
--- 0/30 0/10 lb/in2 1/4 1b/in? 10/30 5 Rl
30 0/30 30 inches 1 inch 5/30 5 R2
0/5 1b/in 1/4 lb/inz
30 0/150 30 inches 1 inch 75/150 5 R3
0/75 1b/in*| 1 1b/in?

TABLE XI. (aisson pressure ranges and minor graduations.
Minor graduations
3-1/2 inch 4-1/2 inch 8-1/2 inch Range
- designator
Ranges 1/, 2/ 1b/inj fr.ép.| 1b/in®| fr.dp.|1lb/in"|ft.dp. |(see 1.2.5)
0/100 1b/in® -0/230 fr.dp. 1 2 1 2 1 2 1hK
0/200 lb/inf -0/450 ft.dp.. 1 2 1 2 1 2 2bK
0/300 1b/in® -0/675 ft.dp. 2 5 2 5 2 5 3hK
0/380 1b/in®? -0/850 ft.dp. 2 10 2 10 2 10 380K
0/400 1h/in? .0/900 £+ do 2 10 2 10 2 10 4hR

v/4UY 18/ 1An sv/ovv 1L .Gp.

1/ Select range that is 50 percent greater than normal operating pressure (depth).
2/ Feet shall indicate feet (depth) of seawater. One foot of seawater shall equal

0 AnE7 <
0.4453 psi.

TABLE XII. Receiver presgure ranges and minor graduations.l/

Minor graduations
Ranges (percent)
Range
Percent scales|Pressure ranges designator
(percent) (lb/in ) 2-1/2 inch 3-1/2 inch| (see 1.2.5)
0/100 3/15 1 1 15N
0/100 3727 1 1 27N
0/100 0/60 1 1 60N

1/ Receiver gauges shall include five equally spaced referenced pressure
graduations in 1b/in on the graduated scale in addition to the scale
graduations and markings in units for the range of the primary sensing

transmitter, when applicable.

18
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TABLE XIII Meseo e o= _VJQ ......... A emdemmw -—-A«-tsa_-.
Minor graduations Range
Ranges designator
1b/in* 3-1/2 inch size 4-1/2 inch size| (see 1.2.5)
0/100 2 1 1hX
073000 50 50 3xX
0/5000 100 50 5kX

TABLE XIV. Cruising range pressure and minor graduations,

o 4 A 2 _
L-diié AISIH _BASS -
Ranges
: Minor graduations Range
Vacuum scale }Gauge pressure designator
. - . N - - = . 2 - - P
(inches Hg) scale (lb/in ) Vacuum 1b/1in”~ (see 1.2.5)
30 0/200 1 none T
3.3.10.4.1 ﬁghmg;ing_ggpgh_gggggg. I1f submarine sea water system pressure
gauges which require “feet™ (depth) of seawater equivalent scales are required,
test depth shall be specified and the contract classifisd accordingly. The range

designator for depth gauges shall be the letter "D".

3.3.10.5 Units of graduyastion. Units of graduation shall be those specified
in tables VI through XIV for ranges and minor graduations.

3.3.11 Qverrange stops. Overrange stops for circular scale gauges shall be
in accordance with 3.3.11.1 and 3.3.11.2.

3.3.11.1 Direct drive gauges. An elastic element overrange stop shall be
installed in each pressure gauge. The pointer stop shall prevent the pointer from
completing a full rotation. The pointer stop should be located at a position

whara tha nointar can ba -PQP?AA wirthonutr the accuracy nvnvnndipg ire limire and

..... |LLLi&L) SALETRSSL

without & permanent deformation in the bourdon tube (this being verified by the
pressure integrity test of 4.4.4).

19
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3.3.11.2 an:_éxixz.znnzgg An elastic element overrange stop shall be
installed in each pressure gauge. The overrange stop shall be adjustable and
shall be set for 105 percent of the full scale pressure.

3.3.12 Red jipdex. When specified (see 6.2), a red index (see 6.7) shall be
provided.

3.4 Performance. Performance shall be as spec

3.4.1 Accuracy. Accuracy shall be in accordance with 3.4.1.1 through
3.4.1.3

e pressure gauges shall be within

a2 2 b | - s - o . z
3.4.1.1 Pregsure gauge. The accuracy of
plus or minus the percent of span listed below

3.4.1.1.1 Digl size - 2-inch. The accuracy of 2-inch dials shall be within
plus or minus 3 percent of span.

3.4.1.1.2 Dial gizes - 2-1/2 inch The accuracy of 2-1/2 inch dials shall
be within plus or minus 2 percent of span

3.4.1.1.3 Dial sizes - 3-1/2, 4-1/2 and 8-1/2 inch. The accuracy of 3-1/2,
4-1/2 and 8-1/2 inch dials shall be within plus or minus 1 percent of span.

3.4.1.1.4 Cruiging range gauge. The accuracy of cruising range gauges shal’

be ith n nlus or minus 1 percent aof span in the vacuum portion of the range. The

pressure portion of the cruising range gauge shall be set at three points (0, 100,
and 200 1b/in®) and provide a rough indication of gauge pressure (plus or minus 10
percent of span) at the three points.

3J.4.1.1.5 Retarded ggugeg. The accuracy of retarded gauges in the expanded
portion of the span shall be plus or minus 1 percent of the expanded portion of

the span. The accuracy in the compressed portion of the span shall be plus or
minus 1 percent of full span.

3.4.1.1.6 HEHPIs. The accuracy of the HEMPI shall be within plus or mimus 2
percent of span for indicators with upper range limits of 5000 1b/in® and below
and within plus or minus 2.5 percent of span for indicators with upper range

3.4.1.1.7 Suppressed gguges The accuracy of suppressed scale gauges shall
be within plus or minus 1 percent of span. The span is defined as the difference
between the maximm and minimum scale pressures

3.4.1.2 Friction error. For ranges above 0/60 1b/in?, the friction error
shall not exceed 1/2 the specified accuracy. For ranges 0/60 lb/in®? and below,
the friction error shall not exceed 1 minor graduation.

3.4.1.3 Reference measurement. The accuracy of the pressure gauge shall b
within plus or minus the applicable percent of span specified in 3.4.1.1.1 throu Ag.
3.4.1.1.7. The friction error requirement of 3.4.1.2 shall also apply.

3.4.2 Repeatability. The repeatability of the pressure gauge shall be
within plus or minus 1/2 the specified accuracy.

20
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3.4.3 Inclination. Maxisum deviation of the Pressiurs gauge {indication
resulting from inclination shall be within plus or minus 1/2 of the specified
accuracy (see 3.4.1) except for ranges /100 1lbyin® and be lov vhich shall be

within twice the specified accuracy (see 3.4.1). : ‘ ‘

3.4.4 Pressure integrity. The pressure gauge pressure element assembly
shall show no evidence of leakage and there shall be no downscale shift in the

pn(nf.v noefrian (--- 4L A &\ A downerala shifr indicatas 2 Yooe o0f nreagsurs vhan

....... rY~=~w-ats - a2 SV S seer e e Alaa v SIlwsa e v re

the pressure gauge is pressurized first to the maximun scale reading, then to the
othar prasssureg specified (see 4.4.4). The pressure gauge shall be exposed to the
prezsure conditions without damage or a changc in uccurncy exceeding that
specified in 3.4.1.3 (see 4.4.4),

—aas N

3.4, Tamnarstrure: Tanne

3.4.5.1 RBigh temperature. Pressure gauges shall be exposed continuocusly to

a 145°F ambient temperature without damage. Accuracy of the pr-ssure gauge
indication, found froa the reference measurements Caken during the test specified
in 4.4.5.1, shall be within plus or minus twice the spacified accurscy, Accuracy
of the pressure gauge indication, £ from a reference measurement taken after
the high temperature test, shall be &s specified in 3.4.1.3

3.4.5.2 low erature. The pressure gauge shall be exposed continuously
to a 40°F ambient temperature without uaaage AcCCuracy of the pressure gauge

indication, found from the reference measurements taken during the test specified
in 4.4.5.2, shall be within plus or minus twice the specified accuracy. Accuracy
of the pressure gauge indication, found from a reference measurement taken after
the low temperature test, shall be as specified in 3.4.1.3.

3.4.5.3 Seal integrity. The pressure gauge shall be exposed cyclically to a
varying ambient temperature without damage or leakage of fil1 fluid. Accuracy of

the pressure gauge indication shall be as specified in 3.4.1.3 (see 4:4.5.3).

.4.5.4 Storage and tempergture. The pressure gauge shall be exposed
cyclically to a varying ambient temperature without damage. Accuracy of the
ressure g

a 4nd{hnf4nn chall ha oe nnna(fieﬂ i 3 A.l.3 (ses h‘é (.L>

MmACSE AU Sii@mil UE &6 Spoca oAl i

3.4.5.5 Seal stability. The pressure gauge shall be exposed continuously to
& 145°F ambient temperature without damage, without signs of visible chemical

attack on the matertals, without visgible discoloration in the fil1l fluid and
without dsterioration of the pressure gauge seals. Accuracy of the pressure gauge
indication shall be ac specified in 3 é.l 3 (2ee 4.4 5 5),

3.4.6 Enclosure. The pressure gauge shall show no evidence of water leakage
into the case between the dial and window. A reference measurement shall meet the
accuracy requirements of 3.4.1.3 (see 4.4.6).

N
([l
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3.4, 7 'ﬂ‘““' ’| fg‘r glex —-g‘m“"lig‘g‘ - RISEBULS E8SUEGES - The Ul.un mounted pPrassure
gauge shall show no evidence of improper operation, distortion of the case, damage
or failure {(see-4.4.,7).- A,reference mmasurement shali exhibit no change in .the
accuracy and shall meet the requirenents of 31.4.1.3 (see &4.4.7) .. T .

3.4.8 Salk GPraY. The pressure gauge shall show no evidence of visible
corrosion or other damage, or exhibit improper operation. The reference measure-

ment gshall mest the accuracw reaguiramanta of 31 4.1 .3 (sma 4 4 R)

—_——ac— [ bt} 8 SUS=ST=TNSTS S S."v 2=

3.4.9 Xibration. The pressure gauge shall shov pe pvidence of improper
operation, failure, or damaga (sse Jo 4.9). - Totak pointar: ascillation shail not
exceed plus or minus 5 percunt of span (plus or mimus. 10 percant aof :span ifor
ranges U/ /100 1'5/“1ﬁz and below), pcax <o peu, al anoy test fféqucucy Center of

?n‘nr-r ocacillarion shall ramain within n.'ln. oy minua 1 miner g..dnnf(nn af the

- Fea et

reading obtained under static conditions The red index (see 6.7) shall nat shift
during the vibration test. A reference measurement shall meet the accuracy
requiremants of 3.4.1.3 (see 4.4.8). Thsre shall be pno significant wear on any
vital part. ngnxticant vear ;s defined as wear which causes dimensional changes

3 & to ths F& vhich causes inarsassd gearing backlash.
acts pregsure gauge n-rfnrlmncn

tel

c
prossure gauge bahavior not covered herein which could be a serious vibration
performance defect shall be cause for failure.

.10 3Shock. Shock requirements shall be as specified in 3.4.10.1 through

.4.10.1 Ranges 0/60 lb/in® and above. The pressure gauges shall show no
evidence of improper operation, failure, or damage (see 4.4.10). A shift in
pointer indication shall not exceed plus or minus twice the specified accuracy
{see 3.4.1) for any single blow or a total shift of plus or minus three times the
specified accuracy after each set of nine blows. The red index (see 6.7) shall
not shift during the shock test. A reference measurement performed after the
conclusion of each set of nine blows, but before a2 zerc adjustment is made, sheall
not exceed plus or minus three times the specified accuracy. A second reference
measurement performed after each set of nine blows shall meet the accuracy
requiremants of 3.4.1.3 after a zerc acdjustment is mada.

3.4.10.2 R4nggﬂ_Q[QQ_lh[in__gng_hglg_ The pressure gauge shall show no
evidence of improper operation, failure, or damage (see 4.4.10). A shift in the

pointer indication shall not exceed plus or minus 10 percent of span for any
sin;h blow or & total shift of 25 pax'con: of span after each set of nine blows.

W

The ted index (sae & 7) shall not ashift ﬂ\i.iﬁg the shock test. A Tefsrencs
meagurement performed after the conclusion of each of the nine blowx, but bafore a
zero adjuscnent is made, shall not exceed plus or minus 25 percent of span. A

second reference measurement performed after & zearo adjustment shall meet the
accuracy requirements of 3.4.1.3.
2L 011 Prammiswra mwsnldow~ Th o mecasmiews wmessea ok o
J.W.aa ALSNBRWNMAS Yichdii] - AT PLOBBDULS RGURS Sua
improper operation, failure or damage (see 4 4 11). A

£ su
be within plus or minus three times the specified accuracy l) but not
i

more than 6 percent of span. The pressure gauge shall meet the requ rements of
3.4.4,
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3.4.12 Case pressure relief. The pressure relief device (pressure relief
plug. blowout dise, or pressure relief back) shall be blown from the case

r-S @i —-TTOoRL 2% LCGSSBULE

(pressure relief nlng or blowout disc), successfully open (pressure relief back),
or relieve pressure from the case without causing a failure in either the case or

the window (see 4.4.12).

| o WA -

[ e__ £ 1
.5 prawings. See ©.5.

w

3.6 Instruction sheets. Unless othsrwise specified (ses 6.2), an 8-1/2 by
1l-inch installation instruction sheet shall be provided for each pressure gauge.

A = <= s JRP . - _ . N — A e JE Vg
3.1 Identificstion of product. Pressurs gauges and parcts #h&ll be mirked
for idemtification in accerdamcs with MIL-STD-130.

sions, design, colors, accuracy, markings, and matsrials spetified herein.
Pressure gauges shall withstand the tests specified herein without pernanent

deformation or malfunction, and shall be clean and free of cracks and burrs.

3.8.1 Qlg‘ning_;nd_gﬁxf;gg_fini;hgg. Surfaces of castings, forgings, molded
parts, stampings, machined, and welded parts shall be clean 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. Extetrial siirfaces shall be smooth and edges shall be either rounded or
beveled. There shall be no burn through. There shall be no warpage or dimen-
sional change due to heat from welding operations. There shall also be no danmage

3.8.2 Assembled pressure gauge interchangesbility. Dimensions; mounting;
pressure connection type, length and location; scale numerals and graduatioms; and
other interchangeability requirements shall be verified during the inspection
process.

4 QUALITY ASSURANCE PROVISIONS

4.1 Responsibilicy for inspectiomn. Unless otherwise spscified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests) 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 inspoction
requirements spocifiod h.rein, uniess disapproved by the Govermment. The

PR P any of the inspections sat forth in the
ad AR

UﬁVBIHﬂBnL Tresarves L_lle LL&IIL to PBLLULII ally vl the AlLIBPELLAIVIID OV 4V Ve &
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 prod;cégig; supplies
submitted to the Government for acceptance comply with all requirements of the

contract. Sampling inspection, as a part of manufacturing operations, is an

23
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acceptable pracitice to ascertain conformance to requ1renents, however, this does
not authorize submission of known defective material, either indicated or actual,
nor does it commit the Govermment to accept defective mararisl .

4.2 Classification of inspections. The inspection requirements specified

herein are classified as follows:

{(2) First articls inspsction {(sss 4.2.1)
(b) Quality conformance inspaction (sea 4.2 .2)

4.2.1 First article inspection. First article inspection shall be performed

prior to production. First article inspection shall be performed on samples which
have been produced with equipment and procedures normally used in production.

—ba 2 & o _a_ P N PR

Firer articla "‘-p-"tivr‘. shall consist vf ths eramination and tests speciliied 1n
table XV. Specification conformance ﬁgyim (s=an appendix) must have NAUSEA

approval prior te first article Ln:pection.

TABLE XV. Examination and tests.

Test Filrst Quality Quality
Examination me thod article conformance| conformance
or test Requirement : inspection inspection sampling
o plan
General exami- 3.2, 3.3, 4.3 X X B
nation 3.6, 3.7
Accuracy 3.4.1 4.4.1 X X B
Repeatability 3.4.2 4.4.2 X X B
Inclination 3.4.3 4. 4.3 X -
Pressure 3.4.4 4.4 4 X X B
integrity 1/
High 3,4,5.1 $.4.5.1 X -
temperature 1/
Low tempera- 3.4.5.2 4.4.5.2 X ---
ture 1/
Seal 3.4.5.3 4.4 5.3 X --- ---
integricy 1/ |

See footnotes at end of table.
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TABLE XV. Examipation and tests - Continued.

Test First Quality Quality
Examination Requirement article conformance | conformance
or test method inspection inspection sampling
plan

Storags and 3.6.5.4 4.4.5.4 X --- ---
temperature

cycling 1/

Seal 3.4.5.5 4.4.5.8 X --- —.-
stability 1/ "
Enclosure 1/ 3.4.6 4.4.6 X ---

Load 1/ 3.4.7 4.4.7 X -.- -

Salt spray 1/ 3.4.8 4.4.8 X .-
Vibration 1/ 2/ 3.4.9 4.4.9 X ---

Shock 1/ 2/ 3.4.10 4.64.10 X --- [

\

Pressure 3.4.11 4.4.11 X -

ronldine 1/ 2/

\r]h‘&llb X/ &/

Case pressure 3.4.12 4.4.12 X ---

relief

Elastic element 3.3.7 4.4.13 X --- ---

or do0oinine

or joining

means failure

l/ A reference measurement (see 4.4.1.3) shall be performed just prior to and
after the conclusion of this test and the pressure gauge performance shall

meet the accuracy requirements specifiad in 3.4.1.3.

2/ A leakage test (see 4.4.4) shall be performed before the reference
measurement prior to this test and before the reference measurement after the
conclusion of this test. The pressure gauge performance shall meet the
requiremeants specified im 3.4.4,

4.2.1.1 Sample size. Two samples of each configuration shall be subjected
article inspection. Each configuration shall include, but may not be

4.2.1.2 OQrder of inspection. The sample pressure gauges shall be subjected

to the inspections specified in table XV in the order listed. Any deviation in
ths test order must first be approved by NAVSEA.

4.2.2 Quality conformance inspection. A quality conformance inspection
shall be performed by the contractor on each lot of gauges produced. Quality
conformance inspection shall consist of the examination and tests specified in

tablie XV (see 6.3).

N
wn
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4.2.2.1 Ipgpsction lot. For purposss of guality conformance inspectisn, a

lot shall consist of all pressure gauges of the same classification (see 1.2),
produced under the same conditions in the same facility from the same materials
and offered for delivery at one time.

4.2.2.2 Quali £ i i 1ing. As a minimum the contrac-
tor shall randomly select in accordance with tables XV, XVI, and XVII a sample
nuanr{rv form each lot of gauges and 1nnnn¢~r them in accordance with tabhla YV and
XVII Snmple size depends on the sanpling plan code letters specified in tables
XV and XVII. Minimur sample sizes for each lot size are specified in table XVI.
If one or more defects are found in eny sample, the entire lot shall be rejected.
The contractor has the option of scrncning 100 percenc of the lot for the

4 2L

I S ¢ P e I T YO a~-_2 4

g P, em A awandta - - smws ewvmomme - = amar Py o Wy P
dafsctive characteristics or provi ding a new lot which shall be inspected in
accordance with the gsampling plan provided hereiu;

4.2.2.3 QOxygen applications. Oxygen service gauges shall not be examined on
a sampling basis. One hundred percent (100%) of all oxygen service gauges shall

be examined for cleanliness, marking, and packaging.

4.3 General examination. Pressure gauges shall be examined to ascertain
that the material, finish, workmanship, construction, assembly, dimensions and
markings conform to the requirements of this specification. Dimensional verifica-
tion shall be performed in accordance with 4.3.1. Each gauge shall be examined
for all defects listed in table XVIiIi.

4.3.1 Examinatiops. Examinstions shall be limited to the examinations tha.
may be performed without disassembling the pressure gauge in such a manner that
its performance, durability, or appearance will be affected. Examination shall
also include a check of all adjustments, as applicable.

TABLE XVI. Sampling plans'/

Sample size

iot size Flan A Pl B Pian C
2 to 8 All All 2
9 to 15 All 8 3
16 to 25 All ] 3
26 to 50 32 8 S
51 to 90 32 8 6
91 o 150 32 12 7
151 to 280 32 19 10
281 to 500 48 21 11
501 to 1200 73 27 15
1201 to 3200 73 35 18
3201 to 10,000 86 38 22
10,001 to 35,000 108 48 29

l/ Sampling plan code letters specified in tables XV and
XVII.

26
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TABLE XVII. Classification of defects.

Categories Defects Requirements Sampling

Critical

1
-~ ar - . . ]

for oxygen applications are not 5.1.1.
cleaned, properly marked, or 5.1.1.
properly packaged.

~N
7 A
- ]
e
(2}
[V}
&
&
>

3 Safety features on the cass 3.2, table 1, 3.3.7,
inadequate; does not prevent 3.4.12

- 5
:
:

Evidence of unauthorized 3.2 and table I
material.

[
o
(]

102 Inspection system not provided, 3.3.7, 3.3.9, 4.1.1
dimensional tolerances not
maintained, mounting diwensions
not interchangeable, pressure
connection wrong design, or
dimensions arroneocus,

103 Pressure gauge does not meet 3.4.1
accuracy test (see 4.4.1).

Aad
1¢3

w
w
[l
(o]

o
&
Q

national stock number, and
so forth, not provided on dial.

w
IS
.

n

ressure gauge dGoes not meet the
tability test (sse 4.4.2).

'—J
[<]
w
By %)

w
~

201 Workmanship unsatisfactory.

W
W
&

209 Evidanca that
ava

LSVALTICES s P ssure ssuras

ressure gauges
for general applications are
not cleaned.

204 Packaging non- 5 4
conforming.

27
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4.3.2 Dimensional verification. Fressure gauge sampies selected in
accordance with 4.2.2.2 shall be subjected to dimensional verifications of the

pPressure cormmection threaded end to var{fv conformance to Drawing 803-1385850

(O -ring union comnection), or the agplic-ble document for the type threaded end or
comnection specified (see table IV). Dimensions, concentricities, and
perpendicularities affecting interchangeability of parts, sealing effectiveness,
and strength shall be measured to verify conformance to the applicable document.
\re cormection, samples of the

te this dimeaneional verification

ing union prs
o ba sub

o
d
"
)
(
:
x
]
B O
"
L*:

1

4.6 Test procedures. Unless otherwise specified herein, the tests shall
be conducted with the equipment and instrumentation operating under the following
conditions:

(a) Ambient tempesrature shall be 75 t+ 10°F

(b) Relative hunidity shall be 50 £ 10 porcont
(c) Supply voltage shall be 115 + 5 volts.

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

Nofinirdaneo far thasa ract nraraderacse ahall ha {in anmanrdanaca wi{ieslh ANCT RLN 1

ASC A ABRA - AL AN A Al P S0 . FL WA TG AL ©C T IR A A WO iRl G-V GallIvo W A il AN 4 AoV . 4 .
4.4.1 Accuracy. Accuracy shall be determined as specified in 4.4.1.1

through 4.4.1.3.
/. 1. 1 1 Thea - — e 12 [ o4 S PRSI I S ——— o — A —Lr _11 - —_ . _ 3 Lo -l
$.4.1.10 L[IOCYCLLLIE- iNne& precCyciing procedure snasi D€ periormed belrore tr

start of the accuracy test.

4.4.1.1.1 General procedure. To remove friction in the movement, the
pressure gauge shall be cycled over the entire span by slowly increasing then

decreasing the applied pressure three times.

I~

4.4.1.1.2 Cowmpound pressure gause procedure. To remove frictien in the
movement, a compound pressure gauge shalil first be cycled three times over the
vacuun portion of the span followed by the gauge being cycled three times over the
pressure portion of the span. Each cycle shall consist of slowly increasing then

decreasing the applied pressure over the entire span.

4.4.1.2 Accuracy procedure. Accuracy test procedure ghall be as specified
in 4.4.1.2.1 through 4.4.1.2.2.
4.64.1.2.1 Geperal procedure. The accuracy test shall consist of a set of
readings at five equally spaced points over the entire span for one cycie This
ruvrla ehall ranceiactr of roaadine o-h- €4 vwa -fn--'l'l snanad noinrse wvhila {incraaszines tha
-—-— D e b - LA A -~ - v“‘llb A A VS "_L LJ P-\'UU V\JLII\-- WilA AT E AP S X ] &llb Al
pressure throughout the span, then reading the same five esqually spaced points in

the reverse order while d.crcasing the pressure throughout the ;pan. These five
equally spaced points shall include the high and low limits of the span. For a
retarded pressure gauge, the five oqually spaced points shall include the

high and low limits of the expanded portion of the span. Readings shall be taken
hatrh hafara amd afrav +ha nrasnniiva caws a da 1iohhteTer tacmmand don ehn mmcmtmane & ol
PU il UEAWVAE QU GALLEL LUT PLUSSWULTY MAGURS 4B LigliLdy Lappeu il e Cencer Oi1 thie

N
©
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dial. The pressure gaugs imklications, after ta S
spaced points read while both increasing and decreasing the pressure, shall meet
the accuracy requirements specified in 3.4.1.

4.4.1.2.1.1 Friction error. The difference in each reading before and after
tapping is the friction error. The friction error shall not exceed the require-
ments specified in 3.4.1.2.

4.4.1.2.2 Compound pressure gauge procedure. The general procedure speci-
fied in 4.4.1.2.1 shall be used. The span of a compound pressure gsauge shall de
considered as the algebraic sum of ths vacuum and pressure scales, wvhen both are
expressed in the same umits. For example, the span of a 30-inch Hg vacuum

{approximately mimus 15 1b/in’ ) to 30 1b/in’ pressure scale is approximately 45
1}5/41-'3 1"-- Aeumrr el Arassirra --n--_nd\n11 maat tha ascuracw r-nn‘rmnr-
1b/imy cempound pressurs gauge ccuracy requirement
spcciflod in 3.4.1 and shall not exceed the friction error regquirements :Duciflod
in 3.4.1.2.

4.4.1.3 Reference measurempent. The accuracy test procedure, including the
L£anl o R — PR —— - -1 L2 _ 2 1 2z, . 1 ” S | ) NN PURY PN | — -~ = M L e
LiiCiLliun €11901, a5 3Specllriilied LIl 4.9.4.¢ 88ll pDE (elelicy LU a8db 4a LOLBLGLK-B
meagurement® when the test is conducted after thea conclusion of another test as

specified in table XV

4.4.2 Repeatability. The accuracy test, including the friction error, as
specified in 4.4.1.2 shall be performed two additional times. The difference
between -amy Utwo Luuix—lgi, after t&ﬁ?iﬁg, at the same pPreasurs, i?‘PIGiC’ﬁeu from the
same direction, taken during the accuracy and éduring the repeatability tests,
shall be referred to as the repeatability. The data taken during the accuracy and

repeatabllity tests shall meet the repeatability requirements specified in 3.4.2.

4.4.3 Inclination. FPressure gauges shall be pressurized so that the pointer
is in & vertical position. HEMPIs ehall be pressuriszsed to midspan. The sample
shall be positioned so that the dial faces the operator. The sample shall then be

inclined 60 degrees tc the right, left, front, and back. The sample shall remain
at sach of these inclined positions for et least 1 mirmte and shall meet €he
requirements specified in 3.4.3 at each of these inclined positions.

L L L Prasoura intacrirv Tha nrasawra sancae shall ha nrassurizead ¢o tha
..... . 208 PISSSRIC BRUGS =isaa FasssUl'lases T O

maximunr scale value for 5 minutes and a reference measurement shall then be per-

formed. If the pressure gauge meets the requirements specified in 3.4.4, the

pressure gauge shall then be subjected toc each of the applicable test conditioms

specified in table XVIII for 1 hour. A reference ncasuronont shall be performed

after each applicable test condition specifie II. The pressure gauge
4 4

narfarmanca -‘\-11 nnf rha =
bdd i
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ABRLE XVIII. Conditions for pressure integritv tegtine.

Range ‘ . Test condition
All ranges Under pressure to equivalent of 29
inches Hg vacuum.
Up to and including 0/1000 Overpressure to 50 percent of span
1b/in: above maximum scale value.

e

Above 0/1000 up to and including | Overpressurs to 15 percent of span
0/5000 1b/in: above maximum scale value for pressure

gauges and 50 percemt..of span above
lea valve for HEMPIs

Above 0/5000 1b/in: Overpressure to maximum scale value
for pressure gauges and 25 percent of
span above maximum scale value for

ITERITYY
Nnoriris.
4.4.5 TJemperature. Temperature shall be tested in accordance with 4.4.5.1
through 4.4.5.4.
4.4.5.1 High temperatiils. IThe pressure gauge shall be placed in a tempers
ture test chamber and pressurirzed teo midapan, The tempersture test chambhar shal,

™,

_—r
be brought to 145 + 5°F and allowed to stabilize. After the temperature test
chamber has stabilized at 145 % 5°F, the pressure gauge shall remain in the
temperature test chamber for at least 4 hours while pressurized at midspan. After
this minimum 4-hour period, & reference measurement shall be performed while the

pressurs gauge remains at 145 x 5°F inside the temperature test chamber. The
pressure gauge shall then be unpressurized and removed from the temperacure

chamber, and allowed to stabilize at the ambient conditions (see 4.4) for at least
4 hours. A second referemce measurement shall than be performed. The presssure
gauge performance shall meet the requirements specified in 3.4.5.1.

4.4.5.2 Jlow temperatiire. The pressure gauge shall be subjected to the same
test procedure as 4.4.5.1 except that the temperaturs chamber shall be set for a
temperature of 40 £ 5°F. The pressure gauge performance shall meet the require-

4.4.5.3 ﬁggl_in;ggxigx .The ooal integrity test ahall only be perfornad on
liquid filled pressure gauges. The pressure gauge shall be placed in a tempera-
ture test chamber and shall remsin unpressurized during the test. The pressure
gauge shall be subjected to 20 complete temperature cycles, each of which is 6

hours in duration. Each cycle shall consist of the pressure gauge being subjected
to the different temperature conditions specified in table XIX. After completion
of the twentieth temperature cycle, the pressure gauge shall be removed

from the temperature test chamber and allowed to stabilize at the ambient

w
o
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A reference measurement shall then be

performed, The pressure gauge shall meet the requirements specified in 3.4.5.3.
TABLE XIX. Seal integrity test cycle.
Step Teuperature condition Step duration
1 Increasging CQ!pQIQCu!Q 1/ from 0.75 hour maximsum
75 £ 5°F to 145 x 5°F
2 Constant temperature of 145 % 5°F 2 hours minimum
3 Dscreasing te=psraturs £ro 1.5 hours maximum
145 * 5°F to. 0 £ 5°F o
4 Constant temperature of 0 t .5°F 2 hours minimum
5 Increasing temperature from 0.75 bour maximua
0+ 5°F to 75 £ 5°F

1/ Anmbient temperature for the first cycl

4.4.5.4 ﬁ:.mud_cmmmmlins Tbe pressure gauge shall be

in a temperature test chamber and shall remain unprés:urxzen. ausing ta

This test shall subject the pressure gauge
each of which i{s 48 hours in duration. Ea
gauge being subjected to the temperature c
steps in each cycle shall be performed im

be plac
during this tast.

to five complete temperaturs cycles,
ch cycle shall consist of the pressure
onditions specified in table XX. The

the segquences spescified in table XX

After conpletion of the fifth temperature cycle, the pressure gauge shall be
removed from the temperature test chambser and allowsd to stabilizs at the ambient
conditions (see 4.4) for at least & hours. A reﬁe:ggcg masnsuremant shzll then be
performed. The pressure gauge shall meet the requirements specified in 3.4.5.4
TABLE XX. Storage and temperature cvcling test variables.
Step Temperature condition 2/ Step duration Step duration
cycle 1 cycles 2-5
1 Increasing temperature 1/ 3 bours maximux 1 hour maximum
from 75 % 5°F to 145 % 5°F
2 Constant temperature of 145 % 5°F | 18 hours minimun 22 hours minfmum
3 Decreasing temperature from 6 hours maximun 2 hours maximum
145 £ 5°F to TMIN
4 Constant temperature of TMIN 18 hours minimunm 22 hours minimum
5 Increasing temperature from 3 hours maximum 1 hour maximum
TMIN to 75 £ 5°F
1/ Ambient temperature for the first cycle
2/ Cycle 1: TMIN = minus 10 % 5°F, Cycles 2-5: TMIN = 40 £ 5°F
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4.4.5.5 Seal gtability. The seal stability test shall only be performed on
liguid filled pressure gauges. The pressure gauge shall be placed in a tempera-
ture test chamber and shall remain "npret-" ized ﬂ"'*ng this test. The temp -

temperature. After the teupcrature test chzmbor has stabilized at 145 t 5 F, the
pressure gauge shall remain in the temperature test chamber for at least 480
hours. After this minimum 4B0-hour period, the pressure gauge shall be removed

e temperature test chamber and allowed bilize at the ambient

¢ measurement shall then
rements qnprif(pd in

[¢ I o

"o € rha vyanm far ar
SnNi8 O Thé TOOm I0XY &at
orm -4

ed. The pressure

e
e
e
=
K

c
this test. The pressure gauge shall meet the roquironents specified in 3.

)
H
]
[ ]
]
;
(]

4.4.7 Jload. The load test shall only be performed on stem mounted

P —— Ten 1w 12 g |

gsuges 10Tr range 1oV 10/1n° &nd above. The prassure gauge sh
a plate and securely held in place. A constant load of 150 pounds shall be

applied to the pressure gauge case as shown on figure 3 for 5 minutes. A
reference measurement shall be performed after the conclusion of this test. The
pressure gauge shall meet the requirements specified in 3.4.7.

-3

4.4.8 Salt spray. The pressure gauge shall be subjected to a salt spray
st in accordance with ASTM B 117, The tast shall be conducted for a duration of

-
hours. The salt solution shall consist of a 5 + 1 percent concentration (five
parts by weight of salt in 95 parts by weight of water). The -pressure gauge
pressure connaction shall be sealed by any suitable means that does not prevent
future use of the pressure connection. The sealed pressure connection shall not

permit salt spray penetration into the interior of the pressure element assembly.
A reference measursment shall be performed after. tha conclusion of this test. The
pressure gauge shall meet the requirements specified in 3.4.8.

4.4.9 Vibration. The vibration test shall consist of the exploratory test,
the variable frequency test, the endurance test and, when applicable the.

2 24 o=

component wear test. Three categories (see 4.4.5.1) are defined for different
pressure gauge configurations or applications

4.4.9.1 Test categories. Each pressure gauge shall be tested under the
conditions designated for its category. The three categories are:

a) Category A:

~

1/surface mounted pressure gauges wi h

those pressure gauges contained in cate

(N n

(b) Category B:

(1) Flush/surface mounted pressure gauges that contain electrica.
contacts or other electrical devices
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(c) Category C:

(2) ‘Flush/surfncc nount.d prensure 5.ugos that are liquid filled
ror mounted directly to machinery without rexilient mounts.
(3) All liquid filled pressure gauges.

4.4.9.2 Test classification. Vibration testing shall consist of a series of
tests wvhiech identify resonant frequencies and those frequencies which cause wear.
These tests shall alsoc determine if the equipnent will wi h:tand tbe inposcd

vibtatory conditions. -

P o t

.1 EKRIQ:IS!I!_S&!!Q The pressure gnngo‘shnli be subjected to an
éxploratory test ©o identify and quantify resonant babavier 1ikely te occur Guring
subsequent portions of the vibration test. Cover plates, and so forth, shall be
removed during this test so that the pressure galuge interior components can be
observed. A determination shall be made during this test as to the locations
where additional vibration measurements or observations shall be taken and what
instrumentation is required to conduct these measurements. This instrumentation

shall then be used during the variable frequency test.

4.64.9.2.2 VYarisble frequency test. During the variable frequency test, all

of the pressure gauge componants ghall be observed to identify, locate, and
quantify specific resonancee that occur on any component at any test frequency.
Enough time shall be spent at each test frequency to thoroughly 1nspect the

pressura gauge. The more complex the pressure gauge, the more time that may be
required. The time '‘duration’'at. ead freguency is given as a guideline only and

may be exceaded when ;ec;a;ary Wigh the folloving exceptions, the cover plates,
shall not be removed during this test. As a resonance that was found during the
exploratory test is approached, the cover plates, shall be removed. After the

1
resonance has been passed, the cover plates, shall be reinstalled. If a resonance
is suspected that was not cobserved during the exploratory test, the cover plates,
shall be removed. The cover plates, shall be reinstalled after the test engineer

is satisfied that there is no resonanee or after the resonance has passed.
Operational tests or other functional checks shall be performed to ensure proper
pressure gauge opsration. At each test frequency at vhich aaonance ix found,

A e R 3

the endurance test.

4.4.9.2.3 Enggzgngg_sggg. The endurance test shall be performed to deter-
mine the effect of continual wvibratien at all resonant frequencies. A 2-hour
endurance run shall be parfor-ad‘at each resonance that was found during either
the exploratory test ot during the variable frequency test. Cover plates shall
not be removed during this test. Operational tests or other functional checks
shall be performed to ensure proper pressure gauge operation.

4.4.9.2.4 Compponent wear test. The component wear test shall be performed
to determine if the pressure gauge will exhidit significant wear or damage when
subjected to the resonant frequency that was observed to produce the most wear or
damace notantial during tb

ge potential during loratory, variable frequency, or endurance tests.

e ax ry, variable frequency,

A1
-7
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For mechanical test instruments, this is generally the resonant frequency that
produces the greatest pointer oscillation or the most severe motion of the linkage
or movement. When no resonance has been obsarved, this test shall be performed at
a specified frequency. Normally, a frequenoy is selected that would either cause
the most visible wear for the duration of the test or one that would simulate the
conditions to be found in actual service. Operational tests or other functional
checks shall be performed to ensure proper pressure gauge operation.

4.4.9. 3 Mounting considerstionzx. The pressure gauge under test shall be
secured to the vibration table in the same manner that it will be secured in
service. In the case of flush/surface mounting, the panel shall be sufficiently
rigid to ensure that its motions will be essentially the same as the motion of the

ey

platform of the vibration machine. Vibration machine xnpu (d'cpxaccnent) shall
” - . ; B

4.4.9.4 Qngi;;ign;l_ggngidg;gginn. The preasure gauge shall be pressurized

to midspan during the vibration test.

0
un
E

s
4.4,

(a) Category A and B tests. Category A and B tests shall consist of

the exploratory test, the variable frequency test, and the
endurance test, conducted in the sequence listed. Each of these
three tests shall be conducted in each of the three nutuaily per-
pendicular axes. All three tests shall be completed in one axis
before performing the tests in another axis. For each clas- )
sification of pressure gauge samples submitted (see 4.2.1.1), one
pressure gauge sample shall be secured to the fixture (pansel) in a
flush mounted configuration and the other pressure gauge sample in
a surface mounted configuration.

(b) Categexry C tegts. Catagory C taests shall consist of the explora-

tory test, the variable frequency test, the endurance test and the
component wear test, conducted in the sequence listed. Each of
the four category C tests shall be condlucted along ons axis only
uging the mounting fixture configuration and vibration direction
shown on figure 4. The exploratory test, variable frequency test,

Toweerd v

arnd anduvrensea rastr ahall ha sanduusarad ivn rhia ardayr rwiaa
ANt SHOUIANTS vOev Sihmaea ©F CONGURILEl AT UNAs CIGET Wals. AL A TR

the first set of tests., the pressure gauge shall be oriented as
shown on figure 4. During the second set of tests, the pressure
gauge shall be oriented in a direction pcrpandiculcr to that shown
on fignra 4 so that the pregsure gaugs dial would bse seen on the

ompoOnSnt wear test shall llow the second set of
l b= or P-tinn -hd ar P)g=

h
-
g

LB

4.4.9.5.1 Exploratory test. The pressure gauge shall be subjected to an
exploratory test. The frequencies and locations where resonance occur during
this test ahall be noted. This test shall also be performed as specified in
4.4,9.2.1, Pressure gauge performance shall meet the requirements of 3.4.9 and

testing shall be terminated if the pressure gauge exceeds the performance limits.
The test criteria for the different category pressure gauges shall be as follows:
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(1) Each discrete frequency from 5 to 60 Hz at 1-Hz intervals
shall be maintained for a minimum of 15 seconds, or a sweep
rate that shall not exceed 4 Hz per minute.

{(2) Displacements shall be as specified in table XXI.

(b) Categorv B:

(1) Each discrete frequency from 5 to 100 Hz at 1-Hz intervals
shall be maintained for a minimum of 15 seconds, or a sweep
rate that shall not exceed 4 Hz per minute.

2\ T\(n'\1 anmmarntes Ar arnralareariane chall ha ne enarcrifiand in tahla

\&) ASPLAGCCMEIILS Vi GLLSAPi®mLiViie ®Siitas Ve we SpTrasaiie 4l wemwaw

XXII.
(¢) Category C:

(1) Each discrete frequency from 5 to 200 Hz at 1-Hz imtervals
zhsgll be maintained for a minimum of 15 s2econds, or a sweep
rate that shall not exceed 4 Hz per minute.

(2) Displacement or accelerations shall be as specified in table

XXIII.
TA_BLE '(HVI YL LY __ . X Y Pape | ;e.-l_ - - e B o o — A'

Table displacement (inches, peak to peak)

Frequency range (Hz) Variable frequency
(1nclusive) Exploratory test test
5 to 15 0.020 £ 0.004 0.060 * 0.012
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

TABLE XXII. Vibratory displacement criteria - category B.

Table displacement (inches, peak to peak)
Freguency range (Hz) Varishle fregquency
(inclusive) Exploratory test test
5 to 20 0.020 £ 0.004 0.060 £ 0.012
21 to 50 .010 = .002 .040 £ .008
51 to 100 .605 + .001 .020 004
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TABLR XXTII. Vibratorv displacement criteria - categorv C.
saco v 4 o) Teable- u.nlmt:' {1inchaa’; puk to peak)
Frequancy range (Hx) ‘ - =
(inclusive) Explorltory test Variable frequency test
5 to 20 0.0200 + 0.0040 © 0.060 % 0.012
2l te .50 0100 + - .0020 ] ‘ .040 + .008
. 51 to.d00 - . b . m *o0n. .MIOJ vorage o le o0 020 2 . 004
101 to 200 .0010 £ 0002 004 t .001

4.4.8.5.2 VYarieble freguency tegt. The pressure gauge shall be subjected

to a variable freguency test. The frequencies and locatioms where resonance
occurs during this test abalii bé noted. This test shall aiso be performed in
b

amnmnanvrdancas swieh L4 4L O ” Proacseaisra eastioe mavfarmeamne ahel]l mootr the ramrd romamts
WiV ) Am R WhEAMEL "W, YT &, o 4 4L GEFEWUL T wb- yusAuLm‘ SAASA LA MMTE L il quu.;. AT LIVD
specified in 3.4.9 and testing shall be terminated if the pressure gauge exceeds

the performance limits. The test criteria for the different category pressure
gauges shall be as follows: '

(a) Category A:

(1) Discrete frguuancv interval of 1 H=z.

(2) Frequency range fro- 5 to 60 Hz.

(3) Bach discrete frequency shall be maintained for a minimum of 5
minutes.

(4) Displacements shall be as specified in table XXI.

(b) Caregorvy R:

(1) Discrete fr;qucncy interval of 1 He.
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(2) PFrequency range from 5 to 100 Hz.

(3) Each discrete frequency shall be maintained for a minimum of 5
imutes.

(4) Displacements -shall be as specified in table XXII.

(c) Gategory C:

(1) Discrete frequency interval of 1 Hz.

(2) Fregquency range from 5 to 200 Hr.

(3) Displacemsmts or accelsrations 'shall be as specificd in table
XXIII.

(4) For every observed resonance a dncniled search shall be
sonducted within the S5-lisz tnturvnl to ddhornine thc ro-onant

freqnuncy

4.4.9.5.3 Epdu;.ngl_gglg. The pressure gauge shall be subjected to a 2-
hour endurancs run at each resonance. 'This tast shall dlso Be perfotmed in’
accordance with 4.4.9.2.3;, Pressure gaugs performance shall ‘weet the requirements
specified in 3.4.9 and testing shall be terminated if the pressure gauge exceeds
the performance limits. The test criteris for the diffcrent category pressure
geuges shall be as follows:

(a) Category A:

(1) Displacements or asccelerations shall be as specified for the
- -variable frequency test specified in table XXI.
(2) A reference measurement shall be performed after the
conclusion of the endurance test.
(3) If no resonance is found, a Z2-hour endurance run shall be
performed at 50 Hz. ' '

(b) Category B:

(1) Displacements or accelerations shall be as specified for the
variahle fregquency test speciflied in table EKXII.

(2) A referance measurement shall be performed after the
conclusion of the endurance test.

(3) If no resonance is found, a 2-hour endurance run shall be
performed at 100 Hz.

(c) Gategory C:

(1) Displacements or accelerations shall be as specified for the
veriable frequency test specified in table XXIII.

(2) A reference mesasurement shall be performed after the
conclusion of the endurance test.

(3) If no resonance is found, the endurance test shall not be
‘pexformed and the vibration test shall continue with the
componant wear test after a reference measurement is
performed.
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on category C pressure gauges only. The pressure gauge shall be vibrated for at

least 20 hours at the resonant frequency that was observed to produce the most
wear or damage potential. If no resonance is found, the component wear test shall
be performed at 200 Hz. The table vibration displacement for the frequency in
which the pressure gauge is vibrated shall be in accordance with the variable
frequency test displacements in table XXI1I. This test shall also be performed in
accordance with 4.4.9.2.4. A reference measuressnt shall be performed after the
conclusion of this test. Pressure gauge performance shall meet the requirements
specified in 3.4.9 and testing shall be terminated if the pressure gauge exceeds
the performance limits. ‘

4.4.10 Sheck. Pressure gauges shall be subjoétod to a shock test in
accordance with MIL-S-901, grade A, class I, except for duplex pressure gauges

=2 2nd ohove g o
wvhich shall be grade B. Pressure gauge ranges 0/60 1lb/in® and above shall bs

subjected to two sets of nine blows, Pressure gauge ranges 0/30 1b/in? and below
shall be subjected to one set of nine blows. Flush and surface mounted pressure

gauges shall be mounted on a 6D-1 adapter plate. §tem mounted pressure gauges

shall be mounted on a 4C-2 adapter place. The pressure gauges shall be mobunted no
less than 3 inches from the sides or rear of the adapter plate. For each
classification of flush or surface mounted pressure gauge samples submitted (see
4.2.1.1), one pressure gauge sample shall be secured to the adapter plate in a
flush mounted configuration and the other pressure gauge sample in a surface
mounted configuration. Throughout this test, the pressure gauge shall be
pressurized to midspan. A reference measurement shall be performed just prior t
the first set of blows. A reading shall be taken after each blow. A reference -
measurement shall then be conducted after each set of nine blows without any
adjustments performed. Pressure gauge performance and shift in pointer indication
shall meet the requirements specified in 3.4.10. If the pressure gauge meertc the
requirements in 3.4.10 but is not within the accuracy requirements specified in
3.4.1.3, a zero adjustment shall be made and another reference measurement shall
be performed. Pressure gauge performance, after the zero adjustment is made,
shall meet the requirements specified in 3.4.10.

4.4.11 Pressure cvcling. The pressure cycling test shall be performed using
a pressure cycler that shall subject the pressure gauge to the following

criteria:

(a) A cycle from 20 t 4 to 80 x 4 percent of span for pressure ranges

0/3000 1b/in? and below. A cycle from 40 + 4 to 60 + 4 percent of
: span for pressure ranges 0/5000 lb/in? and abovae.

(b} Unless otherwise specified, within a frequency of 0.5 through 1.5
Hz when cycling only gauge pressure (no vacuur portionm).

(e) A total of 260,000 cycles for preasure ranges 0/3000 1b/in® and
below. A total of 50,000 cycles for pressure ranges 0/5000 1lb/in?
and above.

(d) The application and release of pressure shall be as smooth as
practicable, 3¢ as not to subject the pressure gauge pressure
element assembly and movement to excessive upscale or downscale
accelerations or high amplitude impulse (pressure spikes).
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(e) Suitable fluid shall be used to cycle pressure gauges with r#nges
greater than 0/200 1b/in?.

ter
iy . =
&

A reference measurement shall be performed aft
quirements

Pressure gauge performance shall meet the re

4

4.4.11,1 Y¥Vacuum gauses. The procsﬁro ;iugc-lhnll cycled by pulling =
vacuum between 20 & 4 to 80 %+ 4 percent of the span. :

For . co-pound pressurs gauges in which tbhe range of the

I(n’ nYy laaas tha pressure and vacuim nportione ahall ha
or is8s, e pressurs ant vascocuum peoriiones Sl

otal of 130,000 cycles shall be performed between 20 t 4 to

D-‘VO

4.64.11.3 xg;gxﬂgﬂ_g‘n;g‘ Th- pr.sturn gauga shall be cyclod from 20 £ 4 to

ON L L o e e = £ ot R . Iy = = = ==
ouv I &4 percent OrI tn xXpandaea pOt ion of the span.

4.4.12 Case pressure relief., The pressure gauge shall be subjected to the
tests specified in 4.4.12.1 and 4.4.12.2 using a pressure gauge from which the
elastic element has been removed. Tha pressure gauge performance during both of
these tests shall mset the requirements speciftied in 3.4.12.

4.4.12.1 Runture The pregsure sance zhall be connectaed to a Pressure

....... - ARSI - 2T paSes S T —s=aa = WS

receiver having at least 10 times the volume of the pressure gauge case. Connec-
tion shall be made using & short length of pipe or tubing of suitable wall
thickness to withstand the required pressure. The pipe or tubing betwean the
gauge and receiver shall include & union fitted with a frangible biowout disc.
CrsAdmes wvoem & A tha sV aaeda oY b, e cerzers mema el ha el arad
oullen Luyuu- OLf Lheée si.astac EsrmBEntT Lu Lue PI-U-WB Cape »liall Ve -L..-\IL-LUU U]

gradually raising the pressure in the receiver with nitrogen or air until the
frangible disc ruptures. A quick opening valve may be substituted for the
frangible blowout disc if the walve can be fully opened from the closed position
in less than 25 milliseconds. Pressure in the receiver shall be monitered by
another pressure gauge or pressure transducer. Gauges shall be tested to the
pressures specified in table XXIV,

TABLE XXIV. Rupture test pressure limics.

Maximum gauge range Pressure limit
Up to and including 1000 1b/in’ 50 percent of span above maximum

scale valus,

Above 1000 1b/in* up to and 15 percent of span above maximue
including 5000 ib/in’ scale value.
Above 5000 1b/in’ Maximum scale valus.
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4.4.12.2 Slow leak. The pressure relief device s
in the pressure gauge case. The pressures gauge shall be COnnccted to the receiver
wvithout a frangible disc in between. A slow leak in the elastic eslement shall be
simulated by gradually raising the: recsiver pressure to 50 1bfFin® ;

4.4.13 Elastic element or jeoining means failure. Nonsolid front gauges

with ranges 0/60 lh/in and above shall: be subjected to the internal explosion

test as specified in UL 404 for each unique case design. The nonsolid front
gauges shall meet the requirements of 3.3.7 when subjected to this test.

1 .
m almaal. el o iiea e & Al o oo o _ P, VP ] N
L0 ChneCk une ccuracy oi whe pressuire ESuges. ine lccurlcy oL tnhe Tesl 8.“80
shall be within plus or minus 1/4 pmrcent of span or batter. . The test gsuge shall

be maintained in accordance with MIL-STD-45662. : : to

4.5.2 Qther standards. Upom receiwving prior. approvel frem NAVSEA, another
type of pressure standard may bs used. The RAVSEA-approved prcssure standard

shall be at least four times more accurate than the pressure gauge being tested or
shall provide results in local environment within one-fourth tolerance specified
for the pressure gauge being tested. The NAVSEA-approved pressure standard shall
be maintained in accordsnce with MIL~STD-45662. ' - ' :

4.6 Cpaes seal materisl acceptance procefiure. Selected gaskets and D-rings
{seé 3.2.3) shall be fully immersed in individual beakers containing a liquid filil
case fluid as specified io 3.3.8. The beakers shall be placed in a temperature

-

test chamber. The temperature test chamber shall be brought to 145 % 5

allowed to stabilize at this temperature. After the temperature test chanber has

stabilired at 145 % 5°F, the beaker shall remain in the température test chamber

for at lesst 120 hours. After this minimam 120-hour period, the fill fluid in the
. X

-4

beaksr ahall be .ebserved,. Any visible discoloration of this fill fluid is
sufficient cause for rejection of the entire lot of gaskets and O-rings

4.7 Inpspection of packaging. Sample packages and packs, and the inspection

of the preservation, packing and marking for shipwent and storage shall be in
accordance with the requirements of section 5 and the documents specified therein.
5. PACKACING
(The packaging requirements specified herein apply only for direct Government
acquisition. For the extent of applicability of the packaging requirements of
referenced documents listed in section 2, see 6.6.)

s 1 Dot oo sern &3 Ave P

J.4 FIeseXvVation.
8sp cified (zee 6.2)

------ =22 R4/ .

5.1.1 Level A. Level A preservation shall be as specified in 5.1.1.1
through 5.1.1.3,
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5.1.1.1 Cleaning and drying. Cleaning and drying shall be as follows:

1.1.1.1 Geperal applicastions. Unless otherwise specified (see 6.2),
ng and drying of pressure gasuges shall be in accordance with MIL-STD-1622.

1

5.1. 1 2 Qxxggn_‘ggligggigng Pressure gauges shall be cleaned and dried
cor

5.
cleani

L ' z»wh 1220
.I. QL LIV

g?
,‘.L

5.1.1.1.3 gBubstitution of cleaning agents. Any cleaning agent used shall
not be detrimental to the parts or materials. Written approval shall bes obtained
from NAVSEA to use other than the specifiod cleaning agent. A letter shall bs
written to RAVSEA requesting this approvnx This letter shall contain” justifica-
eDCy I's

0
m ot
o I

-]
" g
4
112|

5.1.1.2 Unit protection. Preservatives shall not be used.

€ 1 1 9 1 Beoodeme  Naza-o 1 an
J.l.i..2 RARELDE. Ganeral uyyliuutiﬁﬁ» PT

individually placed in a bag conforming to MIL-B-117, type I, class B, style 2
having a minimum thickness of 0.004 inch. Oxygen application pressure gauges
shall be findividually placed in a bag conforming to MIL-B-117, type I, class E,
style 2 having a minimum thickness of 0.006 inch. Pressure gauges threads shall
be protected by a plastic cap to prevent puncture of the plastic bag. Any sharp
edges and protrusions ef the pressure gauges shall bs cushioned before placing in
the plastic bag.

5.1.1.2.2 Boxing. Each bagged pressure gauge shall be individually unitc
packed in a box conforming to PPP-B-566, variecy 2, process I1, PPP-B-636 class

<=d =z

weather-resistant, PPP-B-665 class 2 or PPP-B-676 with box selection and style
the contracter'’s option 5cx closure and sealing shall conform to the regquire-
ments for water-proo ﬁigg or veather-resistant as snecified in the applicable box

5.1.1.2.2.1 . en applicable
(see 3.3.7.1), the flush mounting ring and associated hardware shall be placed in
either a cleth bag having a dravw string or a ple;:&e "zip-loc™ bag The bag shall
be placed in the same box as the pressure gauge

5.1.1.3 Intermediste packing. Pressure gauges, ‘unic packed as specified in

.1.1.2:1, shall be-incermediate paoh.d in okose-fitting fiberboard boxes
6ﬁf6fﬁiﬁg to PPP-B-636, type CF, class weathar-resistant, .L]L' G?Ciﬁﬂil

ntermediate packs shall contain uniform quantities. Boxes shall be closed method
in accordance with the appendix to the box specification.

5.1.2 Llavel €. 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 nonwater-proof

domestic class or variety.

5.1.3 Commercial. Pressure gauges shall be cleaned, dried and bagged as
specified for level A (see 5.1.1) with boxing in accordance with ASTM D 3951.
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5.2 Packing. Packing shall be level B, C, or commercial, as specified
6.2

4

. 5,2.1 lavel B, Pressure gauges n:ggg:v.d as -nggiti, -4n 5.1 shall be -
packed in fiberboard containers conforning to PPP-B-636, class wveather-
resistant or PPP-B-640, class 2 with container selection at the option of the
contractor. Containers shall be closed, sealed and reinforced, with reinforcement

utilizing normetallic banding or pressure sensitive reinforced tape. Box closure

FresssiCSa02.

- et ol e o o ——a _-— = PO - A
for PPP-B-636 contalpsrs shall conform to method V of the appendix to the box
specification Intermediate containers conforming te 5.1.1.3 herein reguirs =no

fuzthct overpacking. : . : ‘ i

i

i ,5 2.2 L‘nngL_g Pressure gauges pt.l‘tVUd as -pocttiod 1n 5 1 ‘shall be

packed as specified for level B (see ' 5.2.1) excopt 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 Caommercial. Pressure gauges prcservod .as specified in 5.1 shall be
packed in accordance with ASTM D 31951

5.3 Cushionine fF{illaer dunnasa and wvrappnine mataerisl, Cush..c..“.g,

dunnage and wrapping shall be as follows (see 6.2).
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aper)
ill materials for aplecacxons such as cushioning, £

: 1 an
ibiCed Cusbiouinx and wrapping -atcrials selected shall have properties an

UU-P-268 - Paper, kraft wrapping, type II, grade C or D
PPP-C-850 - Polystyrene, expanded, grade SE, cypc I or II only
PPP-C-1120 - Bound fiber, uncompressed, type III or IV, class A
MIL-K-6130 - Cellular rubber, grade A

MIL-R-20092 - Cellular rubber, class 5
MIL-P-26514 - Polyurethane foam (rigid or flexible)

5.3.2 Commercial preservation and packing. When loose fill type materials
are used for pressrvation amd packing applications such as cushioning, filler, and
dunnage, -all eentainers.{unit, -intermediate. - and shipeing) shall be marked or
labelled with the following information:

*CAUTION
Contsnts cushioned with loosa-fill material shall not be taken on board
ship. Remove and discard loose-fill material. If required, recushion
ith cellulosic material, bound fiber, fiberboard, or transparent

w
flexible cellular naterial.'

éslstaﬁée to fire.

Cushioning, fiiior, dunnage, and wrapping materials selected, shall exhibit
impi’ﬁ‘v‘éu per formance for r
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5.4 Marking. In addition to any special marking required (see 6.2),
interior unit packs and exterior shipping containers for levels A, B, and C shall
be marked in accordance with MIL-STD-129 including the bar-code markings specified

therein. Oxygen applications unit packs (see 5.1.1.2.1) shall be mar rksd with s
warning label as specified in MIL-STD-1330 inserting "oxygen" and so forth, as
applicable for the system use. The labels shall be green paper and shall match

FED-STD-595, color nmo. 14187. Lettering shall be black. Packaging and packing
shall also be marked as follows:

=GO

TAINS FRAGILE INSTRUMENT HARDLE WITH CARE
*SHIPPING AND STORAGE TEMPERATURE LIMITS: -10 TO 150°F".
6. NOTES

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

6.1 Intended use. Pressure gauges specified herein are intended for the
following applications.

6.1.1 Installation. Pressure gauges furnished under this specification are
intended to be installed and connected te piping in accordance with Drawing
803-1385850.

6.1.1.1 Pressure connection. The type of pressure connections shall be

selected in accordance with the intended use column of table IV.

preferred configuration. The 5 o'clock connection is intended for installations
where space limitations restrict the use of the back or bottom comnected configu-
rations.

£§.1.1.2 Prassure connection location. Back and bottom connections are the

£.1.2 Stem mounted case deslgn. Pressure gauges with 2- and 2-1/2 inch dial
gizec are intended for direct mounting to machinery.

6.1.3 Caisson gauge. Caisson gauges are intended for use in submarine
escape trunks and decompression chambers.

r< 1 'a Nommudormer oomesowm
0.1.4 RECECIVEL ESUER.

transmitters.

6.1.5 Cruising rapge gauge. The cruising range pressure gauge contains a
specially marked scale that is intended to indicate safe operating steam pressure

or vacuum pressure limicts on the main engine.

6.1.6 Dial sizes. Dial sizes should conform to the mounting configuration

u d size es ase des]
2, 2-172 Stem mounted
3-1/72, 4-1/2, 8-1/2 Flush/surface mounted
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€.1.7 Liguid fill. Ligquiad filled pressure gauges are intended for the stem
mounted configuration with a C-type bourdon tube. Liquid filled pressure gauges

are also intended for flush and surface mounted configurations with C-type bourdon
tubes that are direocly nounc:d vo -nchtntry vichouc resillcmt mouncs .

)

6.2 Aggu;gl;;gn_;ggglrg.gn;g Acquisition documents wust spocify the

following:
(a) Title, number, and date of this specification.
(b) Type of pressure gauge required (see 1.2).
(c) VWhen special dial color is required (see 1.2.5 and 3.3.10.1.2).
(d) 'Issus of DODISS to be 'cited in the solicltation, amd if required,
ths SPULLLLL issue of individual documents referenced \aoe Z2.1. 1,
2. 9 and nn‘n.ndir\ .

............

(e) Uhen first article is required (see 3.1)

(f) When filush mounting ring is not to be provided with surface/flush
mounted pressure gauge configuration (see 3.3.7.1.1).

(g) Pressure connection type, if other than the type specified in

Drawing 803-1385850 (sss 3.3.9.1).

(h) Ranges and minor graduations specified (sea
&) When a red index is required (see 3.3.12).
(}) When instruction sheets are not required (see 3.6).

(k) Level of preservation, and packing required (see 5. l and 5.2).

(1) Cleaning and drying procedures required (see 5.1.1.1.1).
{m) Special marking reguired {see 5.4).

(n) Vhen special wrapping is specified (see 5.3).

6.3 Consideration of data requirements. The following data requirements

should be considered when this spncification is applied on a ocontract. The
applicable Data Item Descriptions (DID’s) should be reviewed in conjunction witch
the specific acquisition to ensure that only essential data are requested/provided
and that the DID's are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements,
a Contract Data Requirements List (DD Form 1423) must be prepared to obtain the
data, except where DoD FAR Supplement 27.475-1 exempts the requirement for & DD

Form 1423,

Reference Paragraph DID Number = DID Title = =  Suggested Tafloring
3.5 and appendix DI-DRPR-80651 Engineering drawings Level 3
4.2.2 DI-T-2072 Reports, test ---

AT

The above DID's were those cleared as of the date of this specification. The
current issue of DoD 5010.12-L, Acquizition Management Systems and Data Require-
ments Control List (AMSDL), must be researched to ensure that only current,

X )

cleared DID’s are cited on the DD Form 142Z3.
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6.4 Ei;g;_g;;iglg When first article inspection is required, the contract-
ing officer should provide specific guidance to offerors whether the item(s)

should be a preproduction sanple. a first article sample, a first production itenm,
a sample selected from the first production items, a standard production item from
the contractor’s current inventory (see 3.1), and the number of items to be tested
as specified in 4.2.1. The contracting officer should also include specific

nstructions in acquisition documents regarding arrangements for examinationms,

[
pproval of first article test results, and disposition of first articles.

Invitations for bids should provide that the Government reserves the right to
waive the requirement for samples for first article inspcccion to those bidders

-~ e s dn Eecemncad

C83C, WiBC AUulni h 6 W
presently appropriate for the

gr
A
;E
L]
N
Q¢

6.5 Provisioning. Provisioning Technical Documentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract.

z € 1 When
©.J.1 whien i.""

[
this specification, e contract should state that such spare parts and repai
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.

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

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

6.7 Definitions. Terminology in this specification is consistent with
ANCT RLD 1
£MNT A L dnd g -

(a) Five o'clock position. The position of the pressure connection
which is established after rotating 30 degrees counterclockwise,
in the plane parallel to the dial, from the bottom connected
position. This position is determined while facing the front of
the pressure gauge (the -iél)z=

(b) Pounds per sguare inch = 1b/in® = psi = psig.

(¢) Red index. An adjustable marker (painted red) which is hand set at
a significant system pressure value, usually the maximum expected

operating pressure.
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Cihlant tarm o wnrd) lietine

(el
]

Cnis.dn gauge '
Cruising range gauge

6.9 Wmm. Marginal notations are noc ma <'1n' this

revision te idcutify changes with respect to the previous issue due to the
extensiveness of the cnanges .

Preparing activity:
Navy - SH
(Project 6685-N839)
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20 10 0 100 20

H.P. TURBINE COMB.

RAANCTE - MAMAED PANME LI
(S - WML LJise 1, F,

SLOW DOWN TO 200 R.P. M. SHUT CROSSOVER VALVE

NOTES:

r

Dial shall contain a black background with white
graduacions

"Safe range cruising combination" shall contain
a black background with whi t.:e letters.
"Safe range H.P. Turbine Comb." shall contain

a green background with white letters.
"Danger Zone H P Turbine Combination. Slow down
ut crossover valve” shall contain

I
«
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BACK CONNECTED CONFIGURATION
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FIGURE 3. Load test.
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APPENDIX

ENGINEERING DRAWINGS TECHNICAL CONTENT REQUIREMENTS

10. SCOPE

10.1 Scope. Thie appendix containe the format and content preparation

instructions for the development of and revision to a conformance verification
drawing. It is not intended that each requirement comtained herein should be
applied to every type of instrumentation. Portions of this appendix are subject
to deletion tailoring depandins upon the material, construction, and principle of

operating requirements that are specified in the individual instrumentation
snasification or ascuisition documeant “This appendix is mandatory ggl_y when data

- C e d dh AV WAWVE e A A WA WA WA AP ERRe s B BRa W - -
&9 PPe

QLR 18
item description DI-DRPR-80651 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS

20.1 Govermment documents.

20.1.1 sSpecificarions. standards. and handbooks. The following specifi-
cations, 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 (DPODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY
MIL-1-45208 - Inspection System Requirements.

MILITARY
MIL-STD-17-1 - Mechanical Symbols (Other Than Aeronautical,
Aerospacecraft and Spacecraft Use) Part-1.
(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

L Yo N ) WY A e LV el [ o PO Sg I QY PR P yeiyas € mert ~Af
LU . L pon-woverunent PUDILCRLIPIS - ine 10110Wing uoc.uuzut.\a ; form & part o1x
this document to the extent specified herein. Unless otherwise specified, the

issues of the documants 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).

AMERI

4
2z

CAN NATIONAI, STANDARDS INSTITUTE (ANST)
200 - Standard Reference Designations for Electrical and
Electronics Parts and Equipment. (DoD adopted)

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

51
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(Application for copies should be addressed to the American National
ds 1 i 30 BRr dwravw Naw Varl NV 10018 )

[ o] —An ~ o av
vVauway , IVTw AULAR, Vi AVVAVU.y

Stanaaras

(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 serwvices.)

CcATY
ION DRAUTNG . FOR INSTRUMENTATION

30.1 Purpose. The canformance verification drawing contains the information
necessary to verify that the instrumentation weets the requirementa specified in
the applicable. instruncutation apcciftanttom and .cqnluition 'documerTt., - .o o

Fomcetomente mumcd & orenats e €F o v e waprd Fhdanatrdan draveina n‘--’ 1 i -

JU l. pVLCATICL-TL"NE 1f' PR Y. 1 UTi® CONAOTIBaEncs vVeTiziidation Giawilig SumLs S
developed for each specific type of instrusentation. It shall include all ranges,
sizes, connections and other variations. The conformance verification drawing
shall include the following minimum information (except as specified in 10.1) and
shall be developed to the following format:

30.3 Descriptive data.

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

(b) Instrumentation identification number systel for replaceable parts

() Size operarine data rances scale markines £ and other dats for

\~ valt, Tpoliaciil & T==, BS=,
proper selection.
(d) Test approval data, presenting the following information in tabular

form.

1 Cna ip,n -
(4) opée ica
e ¢ nat

ln [¢]
-

W Hh

~ =4
instrumen
(2) Test report number and date
(3) Facility where test was conducted.
(%) Authorized Govermment activity (NAVSEA) approval letter and
date.

o

A statepent 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:

~
»
(o

(1) Authorized Govermment activity (NAVSEA) acceptance letter and
.. date.
(2) Revision number.

2, - 2 z - a2

(a) 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.

Fil
~)
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Identification 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.

(¢) Details such as entrance provisions, gaskets, fastening techniques,
welding symbols, mounting requirements, and other details as
applicable.

(d) Modunla enclogure reocuiremants for 3gtrxnr!t;g’lv

\=y PINSBAA LS AL Ve sa SN s LTSS == - ==

(a) Dimensions reguired to ensurs interchangeabilirty.

(£) Schematic of indicating systea.

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

(h) Halding procedures vith acceptance data, includin; acceptance

unted modules.

letter, report numbers, and dates.
A v snacial fantritrase

Complete waight.

(k) Location, size, and type of conn.ctions
(1) 1Identification of quality control documents which show conformance
with MIL-1-45208 or the qualicy control specification that is

121 — o e mom a -

) Any special features,
)

ﬂpPLlCKD.L. Ll“ \—S.w.ellb‘&--l-

r a1 _ -~
in Lnhe o>
cument | Tha accentanca lattar shal

3
Q
do

30.5 Parts list. The following infornacién shall be presented in tabular

form:

(a) Item number (corresponding to flag numbsr identif
the conformance verificstion drawing).

(b) Quantity of each part required per assembly.

(c) Name of part with sufficient information te 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 commercial specifica-
tion number or Government activity (NAVSEA) drawing number).

NOTE: When substitution of a material specification is

made, it is the responsibilicy of the contractor to
wrovida writtran documantation to subhstantiste that the

PV vawys Wiivevil Wewrmmviiwmeaw Lol RS e e

substituted material is equivalent to the specified
material.

(£) Type, class, grade, size, military signazion or other clas-

PR

sification of any referenced specif

(5) Part mumhser or identificarion Ang(_gp___ by

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

(1) Part number or identification assigned by part supplier (when
applicable).

(j) Onboard repair parts. Parts that are appropri
suppiied as, onboard repair paris shail be in

in \»h‘” no\”._'\‘

(k) Remarks column. Finishes, platings, or coatings along with the
applicable specification or other requirements should be specified
in this column.

b »

assembl Y 5gppl {ier.
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30.6 Table for special tools. Special tools required for the instrumenta-

tion shall be presented in the following tabular form:

a) Ytem mmber (corresponding to flag number identifying the tool on
the conformance verification draving)

(b) Quantity of each tool required per instrument.

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

{(d) Tool apecification (military, federal, or commercial specification
numbey or Govermment -Cti‘v‘it}' {RAVS‘:’A) dra"'xus Tiumber) .

(e) Tool number or identification assigned by assembly supplier.

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

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

(h) Description of tool‘s application.

(1) Remarks columm. Special techniques or other usage requirements

should be explained 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 svstems Then nnnFn-c{nn over its ‘F|'nﬁ?~{nn could result g edmnl1ifiad
ei1eCirilal systiems. waén uit, &8 Simpaiiied

schematic containing only the major components shall also be provided. This
simplified schematic may be presented in block diagram format.

”~~

(a) Complete fluid system schematic. A single schematic shall present

ClearLy Lne OPCIBLIOH ano IUJ]CClOﬂS Ol Eﬂe LLUI.O Sysiem Vltﬂll’l Cﬂt.

instrumentation This schematic shall contain =11 parts finclud-

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

71N A sicp L &L o ATlane maalhoamats-d s oo vmvafaraman S smemam shmced om e b

\ } n P LA..lcu, CciCal SelicmEacaic &Lkl p&ﬁ&ckcllb “O VvlLIc 2ULEOUW L lb e
physical placement or parcts

(2) A thin, broken line shall be used to represent the boundaries

of each subassembly.
Arrows adjacent to the parts shall indicate direction of flow.
(4) Each part shall be identified by the schematic part designa-
tion. The numbers shall be assigned in a logical sequence

observing flow paths through the system.

(5) All inlet and ouclet ports shall be identified.
(6) The methods of attaclment for each part shall be designated by
an appropriate label or symbol.
(7) The symbol used to designate & part shall be in accordance
W1

wid ek MY! _CTN. 11=1 ey moven Yl Aa -
WAL, AMAMTIAVT AY Py WAREIAL ﬂPFLL\p-U - .
(8) A brief description of the fluid system operation shall be

provided.
(9) Maximum operating pressure of the system and maximum pressure

drop through the system (when operating at maximum pressure)

shall be specified.

10N Tahla fFAar mracsovira ratrfine and ~rannesatinmn A€ F1:..8 A3 cwotom

\4Vy AGULT LVL piToouiw Luu;ua GLIU LVIMITLLLIUVLI UL Liudu -]abcm
parts. Supplementary information on parts found in the flui?
(piping) system schematic shall be contained in tabular form.
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N o Alesmaes 2hall Anctadc sha b =4~ =
Onic Coiumnl Staii COnTain tas sihaematic

P J.
each fluid system part, for example, valve V-1 and other
similar designations. The other columns shall contain the

following informatiom:

awe A ~w
QLA W W 2 - VA

Item mumber.

Description,

Type (gize)},

Pressure ratings (including operating, proof, and burst).

Method of attachment, including, brazing or welding
procedure bonding agent, and seal.

f. End connections, fittingn, and adapters.

- ) - P I QU G T RSy g P e T 1 P ‘_.I__ memal b mera o omcawea
. X R8118L Vaive L.LLII&' \.l.n(.;uu. CracxKy 11y U Soee PLBBIULB}.

PO CTeE

Complete electrical ly-t.;ioch-atic. A single.-chenatic shall
represent clearly -the operation and the fumnction of the electrical
circuitry within the instrumentation. The schematic shall contain

11 parts (including components, connectors, and alarms) which
mak® Up Cheée slecirical systsm The following fsatures shall be
inco rpoze;ad into the ggh__aeie:

(1) In preparation of che“schcnltic, emphasis shall be placed on
simplicity and ease of understanding of circuit operation.
Physical placement of co-poncntl and connecting wiring may be
J.suun.cd in the interest of b.unpj..xg.;.\_] and clarity of this
diagram.

(2) 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.

(3) Bach 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 ANSI/IEEE
200) and & number assigned consecutively. The numbers shall

be assigned in a logical sequence of clectrical current or
gsional flow throush thse ciresuit,

Tapitmae AaaVE wilaVHEL WY vaswwmas

(4) In addition to ths rcfer-nce dssigna:ion, parts not conforming
to a military specification (see 30.7(b)(30)]}, shall have the
following information noted adjacent to the part. Where
numerical values are given, a code shall be noted to desig-

o -
naie L[le ml.LLS usea.

a. Reszistors - Rezistance. power rating, and tolerances. If
variabla, an arrow to indicate clockwise rotation of the
control shaft.

b. Capacitors - Capacitance, voltage rating and tolerance.

€. Reactors - Inductance and voltags rating.

d. Sam{ -conductors - type numbhar (JRDDC number ig nd_._(ln_‘et ).
e. Integrated circuitn - Operational symbol diagram of input-

output relationship, terminal numbering corresponding to
a representative schematic and type number.

55
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(5) Supply voltages, phases, and frequencies and transformer
. terminal voltage shlll bo indicJCed and labeled as to
purpose. .

(6) Table for troublesboottng of eleccridal system. The content
table shall include each test point, as identified on the
electrical system schematic, with voltage, waveform or other
electrical parameter that should be measured at each test
point :

BOSWMMHM

(a) Porfot-unee dac-.
(1) Accuracy (in percent of span).
- (2) Shock and vibration classification.
(3) Degree of water tightness of the enclesure.
(4) EKlectromagnetic interfarence and pulse susceptibility.

(b) Dimensional ocutline of the instrumentation showing overall and
principle dimensions in sufficient detail to establish space
requirements in all directions necessary for installation,
servicing, exclusive of space required for operator observation of
the indication.

(c) Special consideratioms vhich mey affect selection or installation.

(1) Ambient temperature range.

(2) Calibration points and adjustments.

(3) Orientation.

(4) Location of 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 operat-
ing range of the system.

(7) .application for each typs comnection.

(8) Cleaning procedure or reference to the cleaning procedure
used.

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

'30.9 Prawing formst:

(a) Unless otherwise approved by the authorized Government activity, a
maximum of three sheets shall be allotted for single functioned
system instrumsntation and a maxiwmun 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
bimetallic element. A multiple functioned system is one that
contains two or more single functioned systems.

(b) Each shall be zoned.
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(c)

(d)

(e)

A title block shall be included on each drawing sheet an
include the fol i o :

(1)
N=/

(2)
(3)

L)
=7

(5
(6)
(7

7o\

N N

o
Q
4

~ o~
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Titln drawing gugber -and tcvilion 1ott¢t. - Each sheet shall

contain the same title, drawing number and revision letter.

a. Title - The title shall consist of the name by which the
imtrxmntacicn is imown.
b. Drawing mmber - Ths drawing mumber shall consist of

alphanumaric charaetears which may'be separated by dashes

-apiimiiiem e e A smelateel =.

or slashes. The total number of characters in the
drawing number (including dashes anmd/or slashes) shall
not exceed 15. Blank spnces are not permitted within the

draving number. -
c. Revision letter - Ths revisiosn 1ébu-f shsll denots
latsst approved wersion of the draving. The revisgion
lettar of conformance varification dtawing. 1 not be
changed until all the changes under thst revizion have
been accepted in writing by the authorized Government
activity (NAVSEA). No changes made to the conformance
verification drawing shall be considered a revision umtil
after the initial version of the conformance verification
drawing has been accepted in writing by the authorized
Govcrnnent activity. After initial submittal of the
conformance verification drawing, no changes shall be

mada during the initial drawing review process unless the
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i
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3
ot
o
o

Sheet of .
Tolerance on dimensions for fractions decimals and an

® G
o

Conmercial and Government Entity (CAGE) code for manufacturer.

Scale.
Raference drawings.

Revision block. The revision block shall be included on each sheet
of the conformance verification drawing and shall contain the
following information in tabular form:

711
\+)

\N=7

accordance with ANSI

______ | 4

Acceptance letter serial number and originator identification.
Acceptance date.

format not specified herein shall be in
Yis.1.

Sheet size and
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(f) Classification designations No Government security classification
designation such as confidential or secret shall appear on the
conformance verification drawing unless a particular classifica-

tion 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
requirements specified in 20. through 40.1. -

50. INSTBUCTIONS

50.1 Acquisition document instructions. Ths acquisition document should

contain provisions that address submission, review, extension, disapproval

g 1 ~ el —_— e e

default, accsptancs, and waiver of conformance verification uxawxngs 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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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INCTRHCTIONS
UYRTN R ITYW TSR

-
.

The preparing activity must compiete biocks 1, 2, 3, and 8. in block 1, both the documant number and revision
letter shouid be given.

The submitter of this form must compiete biocks 4,5,8, and 7.

The preparing activity must provide a reply within 30 days from receipt of the form. |

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

w

ot mm ol thha colenonsad dasecomamtlo) 2o 0o asmacnd sortrartial sar isarmante
WaIVe -l" PR UMNRT VT U TETETETRLEU UULUNTTETIL D] UV W& amenG COMUTSTRUS TEYSITT S ITE? LS.
IE:CH ”ENE“Y ""ﬁﬁiﬁ‘- 1. DOCUMENT NUMBER 2. DOCUMENT DATE (TTAMMOO)
' “ L % wrre ”~ T ORI LYY FANMNY -y 3 TN
- QAT LL=L—1OYYF/LE(ONH) 1YYl NOVC@BT 18

GAUGE, PRESSURE, DIAL INDICATING
S RATUREI OF CHANGE (OWnely paregraph mumber snd inChide proposed rewrite, N pomsibie. ATtech extre sheets & needed.)

5. REASON FOR RECOMMENDATION

. TELEPHONE (Inchude Ares Codv)

8 VTechnical Point of Contact (TOPC): {1) Commercial 2) ALUTOVON
Mr. Donald Strawser (SEA 56Z44) TPOC: 703-602-6064 8-332-6064
Mssmn“ﬂ) ¥ YOU DO NOT RECEIVE A REPLY WATHIN 43 DAYS, CONTACT:

Defense Quality and Standardizstion Offica

Commander. Nava

1 Cana Quatamn MNeacemard
EESSSLiuTLA)y) Svavad Jea JysLTuup Lvuunuaiu 'n , || ’m 'l"l M. VA zm, "“
Department of the Navy (SEA 55z32) 3203 Les .'.';-.....sf... o) reeiamal aa 2228
> ’ Telephone (703) 758-2340 AUTOVON sfe3-2538V
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