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MIL- I-17244E(SHIPS)
20 April 1971
SUPERSEDING
MIL~I-17244D(SHIPS)
7 November 1969

(See 6.9)

INUDICATORE, TEMPLRATURE, DIRCCT~READING,
BIMETALLIC, (3 AND 5 INCH DIAL)

1. SCOPE

1.1 Scope. This specification covers bimetallic, shock-resistant, direct-reading
temperature indicators of the 3 and 5 inch dial sizes.

1.2 Classification. Temperature indicators shall be of a design having the following
variables (see 6.J):
ITD 3 18 n 2
i |
Design Range case form Sterm length
(see 1.2.1) (see 1.2.3) (see 1.2.4) {see 1.2.3])
1.2.1 Desian. Indicator design shall be one of the following:
symbol Instrument desian
haryel Indicator, temperature, direct reading
I™ indicator, temperature, max-and-min

1.2.2 Dial size. Indicator dial size shall be one of the following:

Symbol Dial diameter (inches)
3 3 inches
S S inches

1.2.3 Ranae. lndicator temperaturc ranges shall be one of the following:

Szggol Ranges °*F.
18 -40 to 180
24 20 to 240
55 50 to 550
75 50 to 750
12 200 to 1200

1.2.4 Ccase form. Ilndicator case form shall be one of the following:

€4 1
Symbol Forms (sce £iaurc i)
A pack connected
o] Dottom connected

1.2.5 Stem lenath. Stem lengths shall be as follows:

Symbol Stem lenath (see fiaure 2)
2 2z inches
4 4 inchesg
6 ¢ wnches
FSC 6685

AP A o &
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2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effec’ on date of invitation for bids or
raguest for proposal, form a part of the specification t¢ the extant specifisd herein.
SPECIFICATIONS
FEDERAL
L-P-516 - Plastic Sheet and Plastic Rod, Thermosetting, Cast.
L~T-80 - Tape, Pressure-Sensitive Adhesive (Aluminum-Backed).
MILITARY
MIL-S-901 - Shock Tests, H.I. (High-Impact): Shipboard Machinery, Equipment
ané Systems, Requirements for.
MIL~D-1000 - Drawings, Cngineering and Associated Lists.
MIL-D-1000/2 - Drawings, Lngineering and Associated Lists.
MIL-P~5516 - Packing, Preformed, Petroleum Hydraulic Fluid Resistant, 160°F,
MIL-0-9858 - Quality Program Requirements.
MIL-P-15137 - Provisioning Technical Documentation for Repair Parts for
Electrical and Mechanical Equipment (Naval Shipboard Use).
MIL-G-23652 - Gasket and Packing Material Petroleum and Phosphate Ester Fluid
Resistant.
IL-W-24270 - Wells for Indicators or Thermal Elements, General Specification.
STANDARDS
MILITARY
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-130 - Identification Marking of U.S, Military Property.
MIL-STD-735 - Test Methods and Test Equipment for Thermometers Used in
Machinery and Piping Systems.
MIL=STD-758 ~ Packaging Procedures for Submarine Repair Parts Utilizing
Transparent, Flexible, Heat Sealable Film.
HANDBOOK
MILITARY
H-l - Cross-Index of Chemical Equivalen

t Specification and ldentification
Code (Ferrous and Nonferrous Alloys)

y
(Copies of specifications, standards, drawings and publications required by suppliers
in connection with specific procuremant functions should be obtained from the procuring
activity or as directed by the contracting officer.)
2.2 Other publications. The following documents form a part of thi
the extent specifiea nerein. Unless otherwise indicated, the issue i
invitation for bids or request for proposal shall apply.

cation to

2]
[

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
A-27€ - Hot Rolled, Cold Finish Stainless anc Heat Resisting Steel Bars.
£-209 - Aluminum-Alloy Sheet ancd Plate.

BV m skl ms Bas momine abareld Mo 22 Aol La AL Rl ame Qe oo Aar a

(Application for copies should be addressed tc the American Society for Téstinq and
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

AMERICAN NATIONAL STARDARDS INSTITUTE (ANSI)
Bl8.6.3-62 - Slotted and Recessed Head Machine Screws and Machine Screw Nuts.

(Applicatior for copies should be addressed tc the Ame*xcan National Standards
Institute, 1430 Broadway, New York, New York 10018.)

NATIONAN BURLDAU OF STANDARDS

HANDBOOK
B-2f - Screw Thread Standards for Federa

(Application for copies should be addressed to the Superintendent of Documents, Govern-
ment Printing Office, wWashington, D.C. 20402.)
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UNIFORM CLASSIFICATIOWN COMMITTEE
Uniform Freight Classification Rules.

cation for copies should be addressed to the Uniform Classification Committee,
b 1 avrd
tatic levar

- S1£ west Jackeson BRou icaan Illinois 60606 )

W, 2av #EST <LaCASOn u

(Technical society and technical assocliation specifications and standards are generally
available for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

3. REQUIREMENTS

3.1 oQualification. Indicators furnished under this specification shall be products
which are gual.ified for listing on the applicable qualified products 1list at the time set
for openinc of bids (see 4.2 and 6.5).

) N ~
Qe & uua&\du.

i
signs with Forms in accordance with figure l!. 1Indicators shall include a bimetal sensing
elemant, enclosed in a metal protective tube, connected to the pointer stem on one énd an:
the other end fixed in place inside the protective tube. The protective tube shall have a
permanent mark on the external surface at a distance as shown on figure 2 to designate
immersion depth for calibrating without the well. Chanages in temperature around the bi-

metal sensxna element shall cause a rctatxcn of the Lndlcacznq Do;nter. The protective

tube shali be welded to the case, which encloses the dial and the uxuicati.m DoOinter. A
transparent window shall be furnished to protect the dial and pointer. Means shall be
provided, external to the case, for adjusting the calibration at least five subdivisions.
The calibration device shall be slotted in accordance with ANSI BlE&.6.3 anc shall be identi-
fied on the case. A bezel shall be attached to the case to hold the window securely in

Bimetal pnmpe—gturn indicators shall be furniched in the ITD or ITM de-

placa, The entire enclosure shall be gas-tight.
3,2.1 Wells. Wells shall be in accordance with HIL-W-24270. Inserting the indicator

stem in the well and tightening the jam nut shall prevent locsening or swivelinc of the
indicator under all conditions of testing.

.2.2 Numberinc svstem. LCach manufacturer shall have a numbering system which
ies the following:

k|
<
4

satis
(a) ldentifics manufacturer anc model number.
(b} Furnishes a separate number for each variation in design.
3.3 Matorials. Indicator parts shall be in accordance with table I, Wells shall be
in accordance with 3.2.1. Chemically equzvalent metal materials in accordance with MIL-

HDBK-1 may be substituted for those specified herein as long as the physical andé chemical
characteristics are similar.

Table 1 - Materials.

T
indicator Htaterial ! Additional
pare Material specification E requirements
» Case Corrosion-resisting ANSTM=-h=276, 1 Casc shall have satin or
: steel 360 series ,  brushed finish.
Dial Corrosion-resisting| ASTM-A-ZI7€ . Dials shail have a wn:ite or |
! steel | silverec background with black;
| graduation ané markings.
‘1 Aluminum ASTM=-p-20%
windows for appli-
. cable ranges: !
i -40° to 1B0°F. riastic { L-P-516, G3 |
. 20° e 240°F. I Plastic i L-F-31€, G3J :
; 50° to 550°F, Piastlc i L-P-316, G3 i
50° to 7S0°F. . Surface compressec As anuroved

' {chemically)

—anm mhooms
Cia38 3Sn8Tis

by NAVSEC

200° to 1200°r. Surface compressec hs approved i )
1 (chemically) by NAVSEC |
! class sheets !
Gaskets Rubper HiL-G=a3bou Shapes as requirec. Gasxets
Buna N {for 180°F. MIL-pP-5516 shall be suitable for not

or below) less than 210°F. on ranges

above 240°T.
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Table 1 - Matcrials (Cont'd).
Indicator , Material Additional
part Material i specification requirements
1 -
Indicatling pointer ‘ As approved by meeeemce——— Pointer snall be nonretlective
! NAVSEC ! black and be of a plain and
] ; unembellished design.
index pcinters | As approved oYy ———s==--=m-- T {Maximum and minimum indicator
| NAVSEC ‘ only). .
‘ Pointers shall be painted red
! and shall be of a plain and
) unembellished design.
Reset Anoo i Corrosion-resist- ASTII~A-Z7¢6 {Maximum and Minimum iRAlcator |
ing steel or only}.
brass (nickel !
© plated)
! i Reset knob shall be accessible ;
i to the operator. -
 Protective Corrosion-resist- ASTH=A-276 ALl joints in the protective |
tube i ing stael tube shall be welded and !
' ) leak tight. |
“Jam nut . Corrosion-resist- NSTH=A=2 /b X
inc steecl 300 series |
3.4 Detailed design. Case forms, protective tube and stem dimensions and tolerances
shall be as specified on figures 1 and 2.

3.4,1 1ITM indicators, ITM indicators shall be id
that it ahalf—fncxuce 7 index pointers and a reset knob
designed so it actuates the index pointers to indicate
experienced by the sensinc element. The resct knob sha
pointers without damagc to the indicating pointer or me

maintain a gas-tight enclosure.

3.4.2 Dials. Indicotors shall be desianed to have either 3 inch or 5 inch dial sizes.

The 3 inch dla. size shall be uscd for all rangas up to
5 inch dial size shall be used for ranges 50° to 750°F,

3.4.2.1 Markings and graduations., The dial shall
cover not less than 300 degrces. The units (‘r.), mnanu

instrument number and Federal stock numbar (see 6.6}, s}

dial ranges and graduations shall be in accordancc with
as specified (see 6.3).

entical to the ITD design except

. The indicating pointer shall be
the maximum and minimum temperature
11l be designed to reset the index
chanism and shall be sealed to

and including 50° to 550°F, The
and 200°* to 1l2n0°F.

have a qraduated arc which sghall

have a2 graduated arc which sghall
fucturct's tradomark, manufacturer's
nall be indicated on the dial. The
table I and footnotes thercto,

Table IJ] - Scale graduations and accuracies.
i Range of scale Accuracyi/ Number of degroes Number of degrees ' 4aximumn
‘ °r., + °F, between graduations | between numbers ' dial indicator
t :
1 -40 to 180 2.2 2 . 20 | 160 !
{ 20 tc 240 2.2 2 i 20 ' 240
5¢ te 550 c.0 S 50 | 550

| 2 50 tc 750 7.0 10 10¢ ! 750 l

200 to 1200 10.0 10 ' 100 1200 !

2/ I'v indicators. Additional error of plus or minus

27 permitted when indcx pointers are in contact with
£’ Accuracy betweern 600° and 1100°F, shall be within p

! percent of the range span
the indicating pointec.
lus or minus 1 percent of full

scale. Remainder of the scale, accuracy shall be within plus or minus i1=1/2 percent.
3.4.2.1.1 Contract identification. A pressure sensitive label in accordance with
1-T-80 shall be permanentiy attachea to the outer surfacc of the case having contract

number and date calibrated.

L4.2.2 Metric units for cgraduation. When specified (see 6.3}, units of graduation
be metric URits designhatec ctherein. Temperature units shall be in degrees Celsius
- Aad
graae)

|y
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3.4.3 Case forms. Case forms shall be furnished in A and O forms,.

3.4.3,1 Stem lengths. Stem lengths shall be furnished in 2, 4 and 6 inch lengths
(see table IIIY.

Table III - Stem lengths.

Stem lencth Jam nut threads ! Dial size P Ranaec
; (Incnes) i {inches) ' {Symbol)
) 2 3/4-28BUNS { 3 ! 18, 24
4 3/4-280N5 i 3 ! 18, 24, 55
: 6 i 3/4-28UNS i s | 75, 12

3.4.3.2 Bimetallic element. The bimetal elemen:t strip shall be fusion joined and its
edges smooth and true. Thc clement shall be welded in place.

3.4.3.3 Heat transfer medium. A hcat transfer medium may be used to surround the
bimetal element inside the protective tubc. The mediur shall not pclymerizc nor change its

state at temperatures S0°F., above or below the dial range. The medium shall have no adverse
effects on the metal parts to which it is exposed and means shall be orov1oeo to prevent

erieCts Oon Tae metas. parts whiclh 1S expesed anC meahs shald

leakage from the protective tube regardless of thc temperature level or orientat:ion.

3.4.4 Threads. Threads shall be in accordance with Handbook 1i-28. Taper pipe threads
shall not be used.

3.5 Performance requirements. Performance requirements shall be in accordance with

table IV.

Table IV - Performance requirements.

B Test Requirement ;Test paragraph
Accuracy See table Il q4.6.1
Accuracy repeat- Repeatabillty snall be within + 1/Z percent of

abilitv rangc _span T 4.6.1.2
lncliination + I/Z pcrecent ol the rangc span (RMaximum; 4.6.2 -
Thermal response | Not tc exceec 15 scconds lagq 4.6.3

(lag) : — :
Loac 150 pounds., o calibration shift permitted 5.€.4
Enclosure leakage | Snall show no signs of leakaaqe 6.6.5
Fog Shal. show no siqns of condensed moisture (fog; 4.6.0

inside enclosure

Vibracion hccuracy sha.i be within limits of table II pefore 4.6.7

and after the vibration test. Pointer oscillation
! shall not exceed 3 percent of the range sparn.

1

i Center of oscillation shall be within + 1 subdi-
vision of the reading obtained under static condi-

VisaOh the reading obtainec under statlc conhdl

tion., Indices of maximum and minimum incdicators
shall not shift during vibration test. A cali-
bration shift olacanc data outside thc date band
established by the repcatability test ({(4.7.1.2),
or significant wear on any vital part constitutes

faiiure., Failure also rcsults f£rom any instrument
behavior not covered ahove vhich could he a

ocenavier not covered aso whicnh coula

serious vibration performance defect. Siani-
ficant wear is defined as wear which causes di-
mensional changes to gear teeth visible to the
naked eve or which causes incrcased gearing
backlash, Wear to other vitai parts 1s siqni-
ficant 1f it affects indicator performance.

rinwe Catih ¥ PEd [
Li0OwWsS Calibraction Shift as a result of the shock test,

calibration adjustment shall bhring performance
withirn the requirements for accuracy anc re-

&
o
oy

peatapility specified in this table, shall not
exceel +I percent of rangc span.

1
See footnote at end of table.
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Table IV - Performance requirements (Cont'd),
. Test Requirement Test paré ,.dph
“Thermal 1/ Drift shall not exceed 1/4 percent of the range 4.6.9
stability~ span after 96 hours. However, if the drift is
greater than 1/4 percent but less than 1 percent
of the range span the test shall be extended an

then terminated. If the indicator shows a drift

i
[
l additional 288 hours to a total of 384 hours and
|
|

? of less than 1 percent of the range span it will
. be acceptable.

1/
2/ npplicable only to 50° to 750°F. and 200° to 1200°F.

3,6 Drawings.. Drawings shall be in accordance with category F, form 2 of MIL-D-1000
and type 1V of MiL-D-1000/2 and shall cover all designs (see 1.2.1) for which approval is
required. Drawings shall include the following information:

(a) Sectional views and details necessary to verify conformance to this
specification.

(b} Materials and details of parts

(e) Dinensions required to assure interchangeability.

() Operating data, ranges, scale markings and other data reguired for
proper selection.

(e) Location, size and fasteninc data for all connections.

(£) Test approval data, including approval letter, report numbers and dates,
as applicable,

{g) Complete weight.

(h) Special consideration which may affect service selection.

(1) Performance data.

3.6.1 Drawings shall be submitted to the Naval Ship Engineering Center (NAVSEC) for
approval, :

3.7 -Certification data sheets. Under cach contract, recardless of procuring activity,
certificatior, cata sheets snall bc furnished in accordance with MIL-D-1000/2, type III and

the following:

(a) General data:
[89) and aource of the eguipment.
(2) Con ract source and number
{3} Applicable ships.
(4) Specification number and date,
(5) Drawing numbar.
(6) Quantity of each variation.

(7) Quantity of repair parts (if applicable).

{b) Application data:
(L} HManuzacturer's instrument number.
(2) Federal stock number, CID or EIC number.
(3) sShip's instrument number.
- (d) Well design material, type of joint to mountings and scrvice,
(5) Temperature indicator design.
(6) Dial size.
- {7} Randge.
(8) Case form.
(9) Stem length.,
3.7.1 Copies of certification data sheects, Unless othcrwise specified (see €.3), a
copy of the certificatlion cata sheet ehall he furnished to the following:
{a} Technical Division, Shipe Parts Control Center, lechanicsburg,

Pennsylvania 170SS,
(b) NAVSEC, Center Building, Prince George's Center, Hyattsville, Maryland 20782,

3.7.2 Approval. Certificatiorn data sheets shall be approvec by the procurinc activity.

3.6 Repair parts. Repair parts (assemblec indicators) parts shall be furnished irn

accordance with MIL-P-15137 (see 6.3, 6.4 and 6.6).

3.8.1 Tender load list. !lechanical instrument repair and calibration shops on tenders
and repair ships shall be z"rn‘.sh ad agsembled indicators as a back-up for replacing de-
fective indicators from the fleet (see 6.6.1).

6

Al

A

AR
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3.9 Identification of product. Lquipment assemblics ani parts shall be marked for
identification in accordance with MIL~STD-1130.

3.10 ;nstruc; Ons. AR 8 by 1l instruction sheet shall be furnished for each indicator
S

i
describing procedures for calibration adjustment and installation,

3.11 Workmanship. Contractor's production and inspection orocesses shall be estab-
lished so that the end results will produce a completed product in strict compliance with
this s i €1

4.1 Responsibility for inspection. Unless otherwise specificd ir the contract or
purchase order,. the suonlzgr Is responsible for the performance of all) inspection reguire-
ments as specified hereirn. Except as otherwise specified in the contract or arcer, the
supplier may use his own or any other facilities suitable for the performance of the in-

' spection requirements specified herein, unless disanproved by the Government. The Government

reserves the right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assurc supplies and services conform to orescribed

requirements.

4.1.1 Oua;xtx program. The sunplier shall provide and mainta:n & quality program
acceptable to tne Government for suppiics and services covered by tnis specification. The
quality program shall be in accordance with MIL-0-985% (see 6.3 and G.4).

The inspection reguirements snecified herein are

4.2 Classification
classified as lollows:

inspections

f

(a) Qualification inspection (see 4.3,
{b) Quality conformance inspection (see 4.4).
4.3 Qualification tests.*’ Quali
satisfactory to the Naval Ship Enainec

examination and tests of tabie VII.

4.3.1 samples for cualification tests. Sample indicators listed in table V, for wnich

qualification approval is dcsired, shall b¢ submitted for qualification testinc. Approval
of either symbol 18 or 24 remperature ranme will qualifyv bath ranses. Qualification
approval wxll be qranteu onx; for the indicators which nave been subnitted and which have

i = £ . - £ o

successfully passed the gualification tests of tabie VII

Table V - Samples for qualification tes:s

~ T
f . - {
Quanctity ‘ Design Dial size § Range ¢ Casc fornm } Sterm length ;
|
T . (Inches] I {symbol] (Incnest :
1 | ITD ; 3 ' 1F or 23 A 2 \
X | rme ? 3 18 or 24 c | : f
D! i IT0 3 1% or << . N i 4 ]
1 l ITD 3 18 or 24 S ' s |
RS iy 170 3 5 55 : 3 |
1 i ITb 3 5o 8] 4
DS . 11T < i 7z R € i
1 ' rITo < ! 75 ¢ £ !
ps i I'TU | > s A [4 .
3 * ) 12 - f
1 ITL 5 12 G ¢
1 IT:. 3 L o E)
4.4 Qualizy insnecciorn.
4.4.1 Lot For ourposes of inspcction, 2 lot shall consist of all indicators arouoec
according to desian (ITL or I offered for dclivery at onc tine,
& L2 Cammiirmm Eme o) s dar mme £omomen oo~ D o e o N o N - v 5
e 5.4 woanieant 10L Guazxitly CORTrornianct insnccCtion. S TANUON SAMNie O assceibie:ll
indicateors shiali De SELCCLCC IIOR €aCr 10T (SG€ 4.4... ir accordance with table VI for the
examinaction and tests of tabic VII. The accentabie quality level (ML) equals 1-1/2 per-

cent and provides for an average outaoina quality limit (AOOL) of 2 percent.

de in accordance w

Application for Qualification tests he m
).

sh H
Qoverning Qualification SD-6“ (sce 6 5 and

r—l')

a
.5.
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4.,4.2.1 Rejection., When one sample fails the inspection at other than the highest
sampling rate, sampling shall revert to the first line of table VI. However, when the
cumulative sample exceeds 35, one failure shall be allowed and when the cumulative sample
exceeds 65, two failures shall be allowed before reverting to the first line of table VI,
1f one sampie fails during sampling at the highest rate {1/4), this shall be cause for
rejection of the lot.

Table VI - Sampling for gquality conformance inspection.

Numper of assembled Number of assembled Sample cumulative
[ indicators (total) | indicators {increments) |Sampling rate (see 4.4.2.1)
| Up to 7 7 1/4 Vi
i 17 10 1/5 4
| 35 18 1/6 7
5€ 21 1/7 10
106 50 1/10 15
181 | 75 /15 20
| 356 e 175 1725 27
| 756 i 400 1/50 3s
) 1,556 : 800 1/8¢ 4S
! 3,556 . 2000 1/100 65
; 7,156 ' 3600 17120 95
{ 14,656 ' 7500 1/150 145
]
Table VII - Tests.
{ j Test schecule
fQualification Quality conformance | Requirement Test
Tests | tests inspection paragraph paragraph
{ Examination F 3 X -—— .
I"Necuracy T X X 3.5 §.6.1
hccuracy T
© _remsatability X X 3.5 4.6.1,2
'""Inclination M X [~ mmo—=ee i 3.5 $.6.2
._Thermai response ! b I eeeweee 3.c §.6.3
" Loac T X ] mesme—w .5 45.6.4
i Enclosure leakage ! X N 3.9 4.6.5
| Fog T N N 5.9 4.6.,6
\ Vibration X I eee-ea- H 3.9 4.6.7
| _Shock X | m—w—e- - P 3.5 4.0.8
Thermal 1/ T T
' stability= X ; ———eoe ! 3.5 4.6.9
&/ Applicable only to 50° to 750°r. and 200° to 1200°F, range.
NOTC: Accuracy verification in accordance with 4.6.1.1 shall be performed after
load, vibration, shock and stability tests to determine effects of the tests.
] 4.5 Lxamination. The indicators shall be examined to determine conformance to the

requirements of this specification, the drawings, and classification of defects in table
VIII.

Table VIII - Classification of deferts,

Category i Defects
Critical 1 None
Major: ‘
J 101 ! Dimensions of stem or protective tube nonconforming.
i 102 ! Falls the load test,
103 ! Jar nut dimensions and threads nonconforming.
104 } Materials nonconforming.
105 ; Indicators do not meet the fog or enclosurc lecakage test. i
10¢€ ! Joints in stem or protective tucte not welded.
dinor: L ;
: 201 Calibratzion adjustment not furnished or not identifiec.
‘ 202 Scale arc is not 300 degrees. ;
203 Range not a standard range. !
204 Instruction shect not furnished. '
205 | Preparation for delivery, packing, packaging and marking

of containers nonconforming.
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4.6 Test procedures. Tests shall be conducted in accordance with the requirements

of this specification, MIL STD-735, where applicable, and without the well, except where
specified., At no time during or as a result of testing shall the following occus:

(a) Indicating or index pointer contact the window or dial.
(b) Pointer stem rub against the dial or window.
(c) Calibration adjustment ‘malfunction.

4.6.1 Accuracy test. Accuracy test shall be conducted as specifiec in MIL-STD-735
and shall incluge the fo Ilowing (except for range 200° to 1200°F. in which case accuracy
test to 1100°F. only): :

(a) Maximum dial indicator shall conform to table II.
(b} Immersion depth shall conform to figure 2.

{c) Accuracy shall conform to table IV,
The maximum bulb temperature during the test shall not exceed the highest temperature in
the range.

a as the

¢ i1n an upscale or

nge span, oOne at
except for the

m

m

"

4.6.1.,1 Accuracy verification. Accuracy verification shall be the
calibration test, except that only three points on the dial need be chec

e

ke

ME marmamt ~AF tho ea
ia

ed,

3 - e To B - A1 oy B e} YAawa -
downscale direction, One point shall in the lower 25 percent of the

T
40 to 60 percent anc one in the upper 25 percent. This test shall be us
initial calibration test.

4.6.1.2 Accuracy repeatability. The indicators shall be testec for initial accuracy
three times. The spread of the data at any point in the test range shall not exceed the

requirements of table IV. All data shall meet the accuracy requlrements of table IV,

4.6.2 Inclination test. With the indicator held so as to face the dial and with the
pointer in a vertica.i positlon, the instrument shall be rotated to place the pointer 60
degrees to the left and then 60 degrees tc the right or vertical. The indicator shall be
within the accuracy specified in table IV in both positions. The indicator shall be at
ambient conditior dnrlnc the test.

4.6.3 Thermal response ({lac) test. Thermal response shall pe determined irn accordance
with MIL-STD-735. Test cemperature and bath medium shall be in accordance with table IX,
The response time shal. be in accordance with table IV, The indicators shall be storecd
upright with the stems vertical for one-half hour before the response test.

Table IX - Test temperatures and bath mediums.
; Range ’ Bath medium |‘lnitial cemperature; T, start { T. stop Bath temperature
1/ I ' b -
| | ! °re : timing, °F. | Laming, °F. °F.
i (Sympol] | ] ; I
i 18 ! Water { 50 | 80 ' 143 18¢
! 24 : Water 50 3 80 1 143 180
i 55 ) Water [ 50 | 80 143 180
! 75 ! Salt : 400 : 500 €2€ . 70¢
|12 salt b 400 ' 500 ; €2€ ' 706
/ -

1’ HMaximum value,

4.6.4 Load test. The indicator, while mountec intc its well shall withstané the load
requirements of tavie IV applied to the case in accordance with figure 3, w:ithout perma-

nently distortinc the alignment of the case with the bulb and wel! such that operation is
affected. Therce shall be no leakage or damage tc anv part of the indicator anc the indica-
tor shall be within the accuracy requirements of tabic IV subsequen:t tc the loac tes:.

4.6.5 Enclosure leakage test. The entire indicator, not mounted ir a well, shall be
submerged in a water bath at room temperature for a period of 3f minutes. Tnen, tne
indicator shali be immersed ir a fresh water bath between 150° anc 160°F. for 1% minutes,
foliowed by immersior in a cold bath between 40°¢ ancd 50°T. for 1% minutes. This procedure
shall be repeatec for a total of twc complete cycles. The transfer from one batn tc another
shall be accomplishec as rapidly as practicabie. The requiremenzs of tablie IV shall be met

This test shall be performed before and after the load test of 4,6.4,
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4.6.6 test. After completion o; the final cycle of the test specified in 4.,6.5,
the lnuxéaﬁﬁf snali be immediately placed in a cooling cabinet held at a temperature
between 35° and 40°F., After 1 hour the indicator shall be visually examined to determine

conformance to table 1V.

4.6.7 Vibration test. The vibration test shall consist of two parts; an exploratory
test (sec 4.%.7.1), and an cndurance test (see 4.6,7.2). Indicator stem temperature during
all tests shall be 70° to B85°F, Mounting fixture and orientation for indicator vibration
tests shall be as shown on figure 4.

4.6.7.1 Exploratory vibration test. The indicator shall be subjected to a rapid
exploratory test trom hertz (ilz) to 500 lz in 1 lz increments, each frequaency to be
maintained for a minimum of 5 seconds. Displacement or vibratory amplitudes shall be as
gpecificd in table X. .

....... TN - wnla

4.6.7.1.1 Subsoquent to the rapid exploratory scan, the indicator shall be subjected
to a detailed resonance search from 500 Hz to 5 Hz in 5 Hz increments., Cach $ llz incre-

mental frequency shall be maintained for a minimum of two minutes. Additionally, any fre-
quency where resonance of any part of the indicator was detected during the initial rapid
exploratory test shall be subjected to the two ninute detail reosonance search. Displace-
ments shall be as specified in table X.

4.6.7.1.2 During the exploratory vibration tests the indicator shall perform within
the limits of table IV. Testing will be terminated when and if the indicator excoeds the
performance limits of table 1IV.

Table X - Displacement criteria.

Freguency range (liz) | Uisplacement (inches, peak to peak)
5 to 20 . T 0.300 1 5
21 to 500 ! 22.67 (l'req.) =°'7

A

- -

4.6.7.2 Vibration endurance test. The vilration endurancc test shall include tests
designed tc evaLuate the v.brationa. cffects on the binetallic alement (sec 4.6.7.2.1),
and the effects of vibration on component wcar (see 4.6.7.2.2).

4.6.7.2.1 Vibration endurance test of Linmetallic glement. The endurancc test of
bimetallic element shall b run at thc resc:ant frequcncy nroogucing the most damage
potential during the exploratory test. Gencrally, this is the resonant frequency pro-,
ducing the greatest pointer oscillation. Displacement shall be in accordance with table X,
The test shall be run for onc hour or until the indicator fails to meet the performance
requirements of table IV, wnichever occurs -first. I1f perfarmance requlirements3 are mat
during the test, an accuracy verification must be performed.

(a1
fog
i®

4.€.7.2.2 Vibration component wear test. The vibration compenent vear test shall be
run at the frequency causing thc worst excitacion of the indicator casc as notad during the
exploratory test. Test duration shall be 100 hours or until siqnificant wear or damage
is produced, whichever occurs £irst. Displacements shall be in accordance with table X.
Accuracy verification nust pe nerformed supsequant to thas test. In the event that the case
does not exhibit a resonant frequency anywhere irn the test frequency rande, the wear test
shall be rur at 400 B:. If sianificant wear occurs irn lests than 100 hours ar pointer be-
havior does not meet performance requirements during the wear test, the samnle fails and
testing shall be terminated. Performance requirements arc specified in table IV.

4.6,8 Shock test. Shock test shall be conducted as specified in '{IL-STD-725 and shall
include the following:

(a!} Indicator shall bc mounted in accordance with fixture 4C, nmountina nlatform
No. 2 of {{IL-5-9C1. The indicator shall be mounted not nearer than 3
inches from the side and rear of the platform,

(b} Mo electrical-load conditions.,

t¢) lndicator shall undergo calibration cnecii after shock test.

(d) Calibration shift shail be within the requircments of tablc IV.

4.6.9 Thermal stability test (50° te 750°T. and 200° to 1260°F. range only). Thermal

stability test shall be conducted on rangc 50° to 750°F., up to J50°F, and 200° to 1200°F.
up to 1100°F, as specified in MIL-STD-735 and shall incude the followina:

(a) Urift - The indicator shall be tested for drift in accordance with MIL-STD-
735 and shall neet the requirements of table IV of this specification,

10
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4.7 1Inspection of preparation for delivery. c
shall be inspected for compliancc with section 5 of thi

S. TION FOR DELIVLRY

{The preparation for delivery requirements soec herein apply only for direct
Government procurements. For the extent of applicab of the preparation for delivery
requirements of referenced documents listed in secti sec 6.8.)

€.l Domestic shipment and early equipment installat:on and for storage of onboard
repair parts (see 5.3.1 anc &§.3)%

€ 1 1 TrnAl ~natnve

@ s d s i AllUiLALUVL S

5.1.1.1 Preservation and packaqinc. Preservation and packaqging which mavy be the sup-

plier's commercial practice, T shall be sufficient to afford adeguate protection against
corrosxcn, deterioration and physical damage during shipment from the supclv source to the
ng activity and until early installation.

¢ activily anhd untild carly

5.1.1.¢ ackina. Packing shall be accomplished in & manner which will insure accept-
ance by common carrier at the lowest ratc and will afford protection against ohysical or
for

mechanical damage during direct shipment from thc supnly scurce tc the using activity
early installation. ‘he shipping containers or method of packinc shall conforr to the
Uniform Freight Classification Rules or other carr:ier requlations, as applicable to the

mode of transpeortation and nmay conform to the sunplier's commerci practice.

||»
[
[

5.1.1.3 fiarking. Shipment narking information shall be orovid
and exterior shippinc containers in accordance with the contractor's commerc
The information shall include nomcnclature, Federai stock number or manufact

number, contract or order number, contractor's nawc anl destination.

5.1.1.4 Onboard repair parts {(assembled indicators). Repailr parts for onhboard stowage
and future use shall hbe npackaqgeda level ~, oacrked level C and marked levels A and C rcspac-
tively in accordance with the appxx.anxc requirenents of this soecification. For submarines,
packaginc methods shall be mod:fied in accordance with 1IL-STD-75C

$.2 Domestic shipment and sterage or oversecas shipment. The requirements and levels
of preservation, packaging, packinc anc mariiing for shipment shall be specifiec by the pre-
curinc activity {see 5.2.2 and 6.1},

(5.2.1 the following provides various levels of protection during domestic shipment
ané storage or overseas shipment, which may be require: when procurement 1s madc.

nd packaging. Preservation and opackaging shall be level A or

o

tion

W

C, as specified

rva
0.

i
3
5.2.1.1.1 Level A.

5.2.,1.1.1.1 <Cleanina. 1Indicators shall be cleanecd i1n accordance with process C-1,
of MIL-P-1l1l€.

Indicators shall bc dried in accordance with one or more of the

i, T MY E
LN JlAL=r=LliG.

§.2.1,1.1.3 Unit packaaginc. Indicators shall be packaged method II1, {iIL-F-11€ as
follows: Each indicator shall pe wrapped in "IL-C-8101i3, typec II, cushionine material 172

inch thick and inserted into a close fitting PPP-B-636 box fiberboard typoe CI or type ST,

shall be in accoruance with

11
ia
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5.2.1.2.1 Level A. Indicators patkaged as described in 5.2.1.1 shall be packed in a
box fiberboard PPP~B-636, type CF overscas class or type SF overseas class. The container
shall be closed and strapped in accordance with appendix of the applicable container
specification. )

5,2.1.2.2 Level C. Indicators packaged as specified in 5.2.1.1 ghall be packed in a
manner to insure Carrier acceptance and safe delivery at destination. Containers shall be
in accordance with Uniform Freight Classification Rules or other carriers applicable to the
mede of transportation.

5,2.1.3 nRepair parts (submarine, onboard and stock). Level A preservation and
packing methods shail be modified in accordance W}th MIL-STD-758.)

5.3 Use of polystyrene (loose~fill) material.

5.3.1 For domestic shipment and early equipment installation and level C packaging
and packing. Unless otherwiss approved by the procuring activity (see §.371, use of poly-
styrene cose-fill) material for domestic shipment and ecarly equipment installation and

level C packaging and packing applications such as cushioning, filler and dunnage is pro-
hibited. When approved, unit packages and containers (interior and exterior) shall be
marked and labelled as follows:

“CAUTION

Ccontents cushioned with polystyrene (loose-fill) material.

Not to be taken aboard ship.

Remove and discard loose-fill material beforec shipboard storage.

If required, recushion with cellulosic material bound £fiber,
fiberboard or transparent flaxible cellular material.”

5.3.2 For level A packaging and lcvel A and B nacking, Use of polystyrene (loose-£fill)
material is prohibited for lovel A packaging ana leével A and B packinag applications such as
cushicning, filler and dunnage,

5.4 Marking. 1n addition to any special marking required by the contract or order,

unit packages, intermediate packages and shipping containers shall be marked 1in accordance
with the requirements of MIL-STD-129.

6.1 Small cuantity availability. This specification is desiqgned primarily for use
on large production contracts. Usercs requiring small quantities may find it advantageous
to obtain indicators through the Navy Supply System contingent upon the following:

{a) ITD indicators {(sec 6.7) satisfy the apolication.
(b) The user has a Navy contract for which the indicators are intended.
(c) Lead time of at least 3 months prior to required delivery.

The prospective user should consult his local DCAS tor further guidance in processing DD
Form 1148 (copies available from local DCAS office).

5.2 1Intern.dec use. ‘The indicators specified herein are intendec for applications in
accorcance with Drawing 810-1385917.

6.2.1 ITHM design to be furnished with 3 inch dial size, back angle form 2 inch
insertion length, =40° to 130°F. and 20° to 240°F. ranges.

6.2.2 Six inch sterm lenatnh. lndicators are intended for usc on 5C° te 750°T. range,
and 200° to YZ200%F., S-inch dia: size, 4-inch insertion length with 2-inch extension neck
well,

6.3 Ozrgerinc gata. Procurement documents should specify thc followina:

fa} Title, number and date of this specification.

(b; Design, diai size, case form, stem iength ancd ranac (see 1.2). -
{c) Dial ranges and graduations (see 3.4.2.1 and 3.4.2.2).

(d) Copies of drawings {see 3.6.1l).

{e) Copies of certification data sheets (see 3.7.1).

12
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(£) Quality assurance provisions (sce 4.1.1).
{g) Level of packaging and packina required (sce 5.1 and 5.2).
(h) When polystyrene "loose-fill“ material is approved (sce 5.3.1).

6.4 Management control system documents. ‘fhe following management control system
documents Should be included on DD Form 1660:

(a) MIL-P-15137 (see 3.8).
(b} MIL-Q-9858 {see 4.1.1).

6.5 With respect to products requiring qualification, awards wilil be made only fer
products which are at the time set for opening of bids, qualified for incilusion in appli-
cable Qualified Products List QPL 17244 whether or not such products have actually beer so
listed by that date. The attention of the suppliers is called tc this requirement, and
manufacturers are urged to arrangc to have the products that they prooose to of fer tec the

Federal Government tested for gqualification in order that thev mav be cligible to be awarded

contracts or orders for the products covered by this specificaticon. The activity rosponsxblc

for the Qualified Products List is thc !aval Ship Engineering Center, Prince George's

Center, Center building, llvattsville, .aL,Lanﬂ 20782, and information pertaining to qualifi-
cation of products may be obtainec from thnat activity. Aoplication for fualification tests

shall be made in accordance with "Provisions Governing Qualification SD-6" (sce G.5.1).

6.5.1 Copies of "Provisions Governinm Nualification SD-f" may be obtained upon apoli-

cation to Commanding Qfficer, llaval Publications and Forms Centecr, 5301 Tabor Avenue,
Philadelphia, Pennsylvania 19120.

6.6 Repair parts determination. Four nercent or minimunm reolacement unit (HRU) of each

stock number installed shall bc furnished.

6.6.1 Tcnder load list dctermination. Four nercent of the pmopulation installed on the

service ships should be fGrnishe« 1n the mechanical instrument si:op on tenders and revair
ships, as a rotational supply systewr for replacing dufective units.

6.7 Stock numbcrs. The list of stock numbers shown in table N1 covering stock design

of bimetallic indicators is furnished for i1dentification purposes and may bc used by liaval

supply and fleet activities for identifying the recguirec cauipnent or by contractors or sub-

contractors for aval. shins and nachanery, as anplicable.

Tahble XI - davy stock list.

Teripecrature indicator descrxnt;on synbols

i
] Dial I Casc [ Sten 77 Jan nut : i'c.leral stock
| Design size ! Range | form ! lenatn L threasts i nunbers
f ‘ | ! ;
‘ ITD 3 { 1% 0 l 2 { a74-2auns } 1i66.95-732-5230 [
| ! | t
‘ I 3 P24 o f 2 f 3/4-28UU¢ § [
. i
i ITD 3 | 1s Ao 2 | dsé-zsuns 1M6695-782-5244 !
! | { H
: b o] 3 Y A { 2 | 3/4-28uis 1KR685-732-5249 |
+ | ; V { E
— J% - — }
| i ! ! ! | , !
! ITD 3 ‘ 18 o 4 Po3/g-200u8 116675-7€2-5232 !
i ! 5 |
} ITH 3 l 24 oo 4 {3/4-28Ul8 1i16635-732-5234 !
. i } |
: : } ,
‘ e 3 RE : PO B s/s-2zune L6625-752-5271 |
‘ o, 3 AT P S yra-2gunn LI6RA5-T82-5230 }
_ ; , — - ;
ITD 3 . { o ! E 3/4-230n5 IH6E55-966~6102
i . i {
ITD 3 -1 ; EO 4 3/4-29018 : 1HG6R35-841~1430 !
. " {
17D 5 3 ; 0 4 3/4-28un¢ ‘ 1166R5-522-8862 |
1
ITL 5 s A 1 3/4=28UN5 LI6675-522-8857 i
13
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Table XI - Navy stock list (Cont'd)

Temperature indicator description symbols !

- Dial R Case Stem Jam nut ' Federal stock
Design gize Range form length threads numbers

ITD 5 75 0 6 3/4-28UNS

1T 5 75 A 6 3/4-28UNS

ITD 5 12 (o] 6 3/4-280N

ITD 5 12 A [ 3/4-23UNS

ITH 3 24 A Z 3/4-28UNs ‘lH6685-404-3715

IT™ 3 18 A ] 2 3/4-23UNS

: )

Well extensiorn (seg figure 5) : NSIL/

1/ . : R -

N8I - No stock number assigned.

6.8 Sub-contracted material and parts. The prenaration for delivery requirements of
referenced docuUments L1isted in section 2 do not apply when material and parts are procurcd
by the supplier for incorporation into the equipment and lose their separate identity when

the eguipment is shipped.

6.9 CHANGES TROM PRLCVIOUS ISSUL. THI OUrSIDL MARGINS OF THIS DOCUMUNT HIAVEC BIEU
MARKED "#" TO INDICATE WILRE CHAIIGLS (DELLTIONS, ADDITIONS, ETC.) FROM THL PRCVIOUS ISSUE
HAVE BCEN MADC. THIS HAS BEIN DONHL AS A CONVENILNCE OHLY AND THE GOVIRIMENT ASSUMES NO -
LIABILITY WHATSOEVER FOR ANY INACCURACICS I THLSE NOTATIONG. BIDDDRS AlD CONTRACTORS ARL
CAUTIONED TO CVALUATL THEL RUEQUIRENMIINTS OF THIS DOCUNMNNT BASLD Ol THE ENTIRC CONTENT AS
WRIT'CEN IRRESPECTIVI OF THL MARGINAL NQUATIONS AMD RCLATIONSHIP TG THE LAST PREVIOUS 1SSUR,

Preparing activity:
Navy - Sl
(Project 6685-1379)

14
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n —SEE DETALL A-A

JAM NUT i .

%— pd ol I
3/4-28UNS-20 S X 9 s T
—_— [4V]
=1 % 3
62/ MAX. = ] 3
o IRV
MARKED [ ] I I T
FOR_IMMERSION . W lw
DEPTH (SEE 3.2) T S| #l2
| 2 oo
B~ I - =
S L
L -
At (&) (ln
377 Max__| N i &
STIMINTTT L i
| S Y Y Y
DIMENSION TABLE
(INCHES)
[ A | E.J—:i/"a?l'C': i/32
2 | 3132 | of eumame
4 |5-1/32 2
| 8 7-1/32 3
\/‘
ACROSS FLATS
p—7/8" 1/a" MIN,
T [ A
SHEPTEA 3/4-2BUNS-24 r“‘* : ' £ 28 /32"
W' h—'.'_f_' 9/16° MAX . :
el o] ‘
b 710 -
DETAIL A-A

Figure 2 - Protective tube and stem dimensions.
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Figure 3 - Load test.
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——FULL THD

l
\ S
? SN Mel— 3/4"- 28UNS-28
| S R :
:—IE ) § ‘ ANE ALY
.+‘.. T , < I —— L Lo N,
J
| ||| .3s7TMAX.
| : - 379 MIN,
N 1,00 MIN,
5" nEE
s I A ]
=t { [}4———3/4"-28UNS-2A
-9 T |
v+ 4
X | 4

| 621
) *MAX! -
SH 99060
Figure 5 - Well extension (2 inch)

for bimetallic
temperature indicators.
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, wa
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement wiil be mailed to you within 30 days to iet you know that your comments were received and are being

.a .
consigereq.

Aven mav nnt uead to rannect enonies of documents nnr to reauest waivers daviatinna nr clarificatinn of
N orm may not be usel o request coples ol Socumentis, nor 1o request waiver:, dewviations or clarilicalion of

urrent contracts. Comments submitted on this form do not constitute or imply authorization

W

(Fold aiong this line)

(Fold aclong this line)
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