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28 JULY 1952

MILITARY SPECIFICATION

THERMOMETER, SELF

\DICATING, BIMETALLIC

This specification has been approved by the Department of Defense and is man-
datory for use by the Departmente of the Army, the Navy and the Aw Fores.

v rerewnw.

1.1 This apecification covers design re-
quirements and all performance require-
ments for the procurement of one type of
aircraft bimetallic self indicating thermo-

meter.
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of invitation for bids form a part of this
specification:
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Molded., Sheet or
Strip.

MILITARY

MIL~-P-116

— Preservation, Meth-

ods of.

AVicomn 2amcema o~ Al..
Aluininuii auu nia-

minnm Allava
MINUWIN SaCYS.

MIL-S-7742 —Screw Threads,
Standard Aeronau-
tical.

MIL-P-7536 ~—~ Parts and Equipment,
Aeronautical Pren-
aration for De-
livery.

MI1-A-86256 — Anodic Coatings, for

Aiuminum and Aiu-

minum Alloys.

MI1.-D-70827 — Drawings, Engineer-
ing and Associated
Lists.

FED-STD No. 1— Standard for Lab-
oratory Atmos-
pheric Conditions
for Testing.

FED-STD No. 5956 — Colors.
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MILITARY

MIL~-STD-130 — Identification Mark-
ing of U.S. Military

Property.

MS28028 — Thermometer — Self
Indicating, Bime-
tallic.

MS388568 — Numerals and Let-
ters, Aircraft In-
strument Dial,
Form of.

MS383586 — Metals, Definition of
Dissimilar.
PUBLICATION

AIR FORCE-NAVY AERONAUTICAL
SPECIFICATION BULLETIN

No. 143 — Specifications and Stand-
ards, Use of.

(When requesting any of the applicable docu-
ments refer to both title and number. Copies of this
specification and applicable documents may be ob-
tained upon application to the Commanding Officer,
Naval Aviation Supply Depot, 6801 Tabor Avenue,
Philadelphia 20, Pennsylvania, Attention: Code
CDS.)

3. REQUIREMENTS

3.1 Preproduction. The thermometer fur-
nished under this specification shall be a
product which has been tested, and passed
the preproduction requirements specified
herein.

3.2 Selection of government documents.
Specifications and standards for necessary
commodities and services not specified here-
in shall be selected in accordance with ANA
Bulletin No. 143 except as provided in 3.2.1
and 3.2.2.

3.2.1 Commercial parts. Commercial parts
having suitable properties may be used
where, on the date of invitation for bids,
there are no suitable standard parts avail-
able. In any case, commercial utility parts,
such as screws, bolts, nuts, cotter pins, hav-

ing suitable properties, may be used pro-
vided:

(a) They can be replaced by the stand-
ard parts (MS or AN) without
alteration.

(b) The corresponding standard part
numbers are referenced in the
parts list and, if practicable, on
the contractor’'s drawings.

a 0 -
3.2.2 Standard parts. With the exception

of 8.2.1, MS and AN standard parts shall be
used where they suit the purpose. They shall
be identified on the drawings by their part
numbers.

8.3 Materials. Materials shall conform to
applicable specifications and shall be as
specified herein. Materials for which there

are no np'l'.‘ui\.ubl% smnﬁnn+|nn- or w‘nn‘& are

not specifically described herein, shall be of
the best quality, of the lightest practicable

weight, and suitable for the purpose intend-
ed.

3.3.1 Critical materials. Noncritical ma-
terials shall be used where practicable.
Where the use of a critical material is es-
sential to meet specification requirements,
the material used shall be the least critical
of those which are adequate for the purpose.

3.3.2 Metals. Metals shall be of the corro-
sion-resistant type, or shall be suitably pro-
tected as specified herein to resist corrosion
due to salt spray or atmospheric conditions
to which the instrument may be subject
when in storage or during normal service
life.

3.3.2.1 Dissimilar metals. Unless suitably
protected against electrolytic corrosion, dis-
similar metals as defined in Standard MS-
38586 shall not be used in intimate contact
with each other.

ao0a0 AT. .
o.0.0 JYONAH gnetic materials,

netic materials shall be used for all parts of
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the instrument e cept where magnenc ma-

3.3.4 Fungus-proof materials. Materials
which are nutrients for fungi shall not be
used where it is practicable to avoid them.
Where used and not hermetically sealed,
they shall be treated with a fungicidal agent
acceptabie to the procuring activity. If used

2 s Lo 4t __10_ __1.2 An=a Lo 22X
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3.4 Design and construction. The thermo-
meter shall be designed for use on aircraft
to indicate the free air temperature and
shall conform to Standard MS28028. The
thermometer shaii be constructeu to wn:n-

a a ag ara ineridan
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shippiug, storage, installation and service.

3.4.1 Maintenance. The design shall be
such as to facilitate as much as possible dis-
assembiy, repair or over'naui service main-

itama Af mainta
AlCinS 01

3.4.2 Components, The thermometer shall
consist of two case washers, one dished
washer, one sunshield, and the thermometer
assembly.

343 Washers, Washers shall conform to
the dimensions shown on Standard MS.-
28028. The case and stem washers shall be
constructed from black molded gasket rub-
ber in accordance with Federal Specification
HH—G—166 type 1, grade A. The dished
vasher shall be fabricated of a suitabie

anandal
e Lnl.

g

3.4.4 Seal. The seal of the case and stem

of the thermometer shall be waterproof.

8.4.5 Stem. The stem and threaded boss of
the thermometer shall be constructed from
hard-drawn stainless steel.
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the req: ir-...e ts specified herein,

, t be used. The nomter shall
conform to Fxgure 1. The length of the
pointer shall be sufficient to provide 14 to %
overlap of the 2-degree graduations.
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Thé sc;le are
of the dial shall not be less than 810 degrees.

7 1 Dial markings. Dial markings shall
b'le and in accoraance with Figure 1.

shall be as shown in figure 1. The lusterless
white shall be Color 878756 of Standard
FED-STD-595. The lusterless biack shall be
Color 37038 of Standard FED-STD-535.

8
indic

ih.

.7.2 Numerals, Numerals shal
te 1dus

indi the gr I
plies. If p actu:able, each numeral shall be
placed so that the center of mass of the
numeral is on the radial line joining the ap-

propnate graduations and the center of the

e v A ___ Bt Wt 2 J.ald o b
dlal, Any coniusion resuiung in acuoi &8
wrrhinh owadnatinn + nimaral annlias ghall

1iCn graauation u era;: appiies shall

144 inch.
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38.4.9 Dial to cover glass distance, The dis-
tance between the dial and cover glass shall
be 0.126 +0.025 inch when measured at the
n N1E
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51 GAUMAVIVIIO Vil Wi \Miisie
84.10 Paraliaz. To avoid pa.rauu, me

‘ L‘mn



Downloaded from http://www.everyspec.com

MIL-T-6508B
ST
\,. -10 & 7/
220 0
L7 FREE AIR A
40 ¢ 2
£ o——— 3
\%-\30 -— 3’*"3"
yd n ~
X 60 o en ANY
e 750 MIN——| =563 MAXT
0063 |
.
-r—-—%"" | ~
188 =

POINTER DETAILS

HEIGHT WIDTH OF LINE
MARKINGS OR OR
* IENGTH INCH  CRADUATION INGH
- ;1/610 - Ol
.020
NOMERALS }/}32 0
CRADUATIONS AT 10-DEGREE 5/3
mvxs:ouis - N
POINTER (SHAIE 3 /32 ]
GREE GRADUATIONS -0
2 SYTERINGS NPREE ATROC® 3/32 015
BACKGROUND OF DIAL —_—
(MS PART ¥0.) — ——
Figure 1. Dial
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thermometer. In no case shall the distance
between the dial and pointer be more than
0.10 inch.

3.5 Finish. Protective coatings and finishes
which will crack, chip or scale during norm-
al service life or due to extremes of atmos-
pheric conditions shall not be used.

3.5.1 Aluminum alloy parts. Where prac-
ticable, aluminum alloy parts shall be cover-
ed with an anodic film conforming to Speci-
fication MIL-A-8625 except that the dial,
if of aluminum alloy, small holes, and case
inserts need not be anodized. Aluminum al-
loys which do not anodize satisfactorily shall

be coated with chemical film in accordance
writh Qnanificatinn MTL_;P_RRA‘

VY AULE WIPCURIIERLAULL Avaa

3.5.2 The front of the thermometer case
shall be finished in lusterless black paint
conforming to Color 37088 of Standard
FED-STD-595.

3.5.3 The thermometer stem shall be a
bright natural metal finish.

3.5.4 The outer surface of the sun shield
shall be a highly polished metal finish,

3.6 Weight. The weight of the complete
instrument shall not exceed 0.18 pound.

3.7 Performance The indicator shall per-
form satisfactorily when subjected to the
tests specified in Section 4.

3.8 Workmanship. The thermometer in-
cluding all parts, and accessories, shall be

nnatwintnd and finichad +a nwadnen an in.
CONSLruCied and iunnisaea o proGucde an in-

strument free from all defects which would
affect proper functioning in service. Particu-
lar attention shall be given to freedom from
blemishes, defects, burrs and sharp edges,
accuracy of dimensions, and marking of
parts and assemblies.

3.9 Identification of produet. A nameplate
shall be securely attached to the exterior of

MIL-T-6508B

the case and shall be legibly and durably
marked in accordance with Standard MIL-
STD-180.

3.9.1 Manufacturer's part number. The
manufacturer’s part number marked in the
space provided on the nameplate shall be

identical with the manufacturer's engineer-
ing production drawing number, including

FeViamvvias Reaas asssaisartoa aaaieianaa,

apphcable dash numbers if the drawmg is
tabulated and covers more than one part.

3.9.2 Interchangeability. All parts having
the same manufacturer’s part number shall
be directly and completely interchangeable
with each other with respect to installation
and performance. Changes in manufac-
turer’s part number shall be governed by the

drawing number requirements of Specifica-
tion MIL~D-70327.

3.10 Installation instructions. The contrac-
tor shaii furnish with each thermometer one
copy of the installation instructions with il-
lustrations and diagrams. Prior to printing,
two copies shall be furnished to the procur-
ing activity for approval. The instructions
shall be printed on 814 by 11 or 11 by 17
inch paper.

3.10.1 Envelope. An envelope furnished by

e PPN W P g [N | P S ey
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structions shall be packaged with each ther-
mometer and shall be marked with the fol-
lowing information:

IMPORTANT

THIS ENVELOPE CONTAINS
INSTALLATION INSTRUCTIONS

4. QUALITY ASSURANCE PROVISIONS

4.1 Classification of tests. The inspection
and testing of the thermometer shall be
ciassified as Toliows:

(a) Preproduction tests are those tests
accomplished on samples which
are representative of the produc-
tion of the item afier the award
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of contract, to determine that the
production item meets the re-

(b) Acceptance tests are those tests
performed on thermometers
manufactured and submitted for
acceptance under contract

test shall consist of all the tests of this speci-
fication as listed under Test Methods. The
tests may be performed in any sequence ex-
cept that tests considered to be destructive

2]

Preproduction test ples shall consist of

part number which have not been previously
tested, and upon which preproduction test-
ing is requested. The samples shall be for-
warded to the testing laboratory designated
by the procuring activity. The manufacturer
shall submit certified test results showing

B
conformance with all the requirements of
this specification. The test samples shall be
plainly identified by securely attached dura-
ble tags marked with the following informas-
tion:
Samples for Preproduction Tests.
Submitted by (name, date) for prepro-
duction testing
in accordance with contract (contract
number) MIL-T-
THERMOMETER, SELF INDICAT-
ING, BIMETALLIC
Manufacturer’s Part Number
4.2.2 Rejection and retest of preproduc-
tion samples. Thermometers failing to meet
the requirements of the preproduction tests
shall be rejected and returned at the con-
tractor’s expense. Thermometers which have
been rejected may be replaced or repaired

to correct the defects and resubmitted for
all specified tests. A report, certified by the
Government Inspector and the unit(s) shall
be submitted to the testing activity. The re-

6

port- shall give full particulars concerning
previous rejections and the action taken to
correct all defects. Units rejected after this

specification. The contractor 5&..&11 furnish
all samples and shall be responsible a

complishing the required tests. When inspec-
tion and testing are conducted at the con-
tractor’s plant, all inspection and testing
shall be under the supervision of the Gov-
ernment Inspector. Contractors not having

laboratory facilities satisfactory to the In-
spector shall engage the services of a com-
mercial testing laboratory acceptable to the
procuring activity. The contractor shall
furnish test reports, in duplicate, showing

quantitative results for all tests required
by this specification, and signed by an au-
thorized representative of the contractor or
laboratory as applicable. Acceptance or ap-
proval of material during the course of
manufacture shall in no case be construed
as a guarantee of the acceptance of the fin-
ished product.
4.3.1 Individual

TEeF A & W

¢ I
. .
shall consist of the following test conducted

Scale Error
Position Error
4.3.2 Sampling teste. The sampling tests

shall consist of the following tests conducted
on each sampling test sample:

) pYF IR

LILLLL

Durability

Response Time (Lag)

Sesline

Sealing

Vibration

4.3.2.1 Sampling test instructions, Sam-
ples.shall consist of three thermometers se-
lected at random by the inspector from a lot
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of 100 or less, which have passed the in-
dividua) tests. A lot shall consist of identical
thermometers with the same manufacturer’s
part number, manufactured under substan-
tially the same conditions and submitted at
substantially the same time. Thermometers
which have been subjected to the sampling
tests shall not be delivered on contract until
they have been rebuilt and submitted to all
individual tests.

4.4 Rejection and retest of acceptance
items. When any thermometers fail to meet
the requirements of the sampling tests, the
lot represented shall be rejected and return-
ed at the contractor’s expense. Any ther-
mometer failing to meet the requirements
of the individual tests shall be rejected and
returned at the contractor’s expense. Ther-
mometers which have been rejected may be
replaced or repaired to correct the defects
and resubmitted for all specified tests. Be-
fore resubmissions, full particulars concern-
ing previous rejection and the action taken
to correct the original defects shall be furn-
ished the Inspector. Units rejected after re-
test shall not be resubmitted without speci-
fic approval of the procuring activity.

4.5 Test conditions.

4.5.1 Atmospheric conditions. Unless
otherwise specified, all tests required by
this specification shall be made in accord-
ance with the requirements of Standard
FED-STD-1.

MIL-T-6508B

4.5.2 Vibration stand. Whenever & vibra-
tion stand is specified, it shall be a device
which will vibrate at any desired frequency
between b and 50 cycles per second and shall
subject the thermometer to such vibration
that a point on the vibration stand shall de-
scribe, in a plane inclined 45 degrees to the
horizontal plane, a circle of the diameter
specified herein.

4.6 Test methods.

4.6.1 Inspection. Each thermometer shall
be examined externally to determine con-
formance with the applicable drawings and
with all the requirements of this specifica-
tion not covered by tests.

4.6.2 Scale error. The thermometer shall
be tested for scale errors at the points of
the scale indicated in Table I starting at the
lowest temperature. Tests shall be accom-
plished by placing the thermometer dial in a
horizontal position and immersing the ther-
mometer stem to the attaching thread in a
temperature controlled bath. The thermome-
ter stem ghall be gradually subjected to the
lowest temperature in order that the bi-
metal will not be subject to unnecessarily
gevere conditions. No readings shall be taken
until the thermometer has been immersed
in the bath at a temperature of —70°C for
15 minutes. The errors at the test points
shall not exceed the tolerances specified in
Table I. When desired by the Inspector, the
thermometer shall be tested for scale er-
rors at any additional points on the scale.

TABLE 1
True Indieation Toleranse True Indication Tolarance
h(¢] +°C *0C +°C
-—T70 1.6 0 0.5
—80 1.0 <10 0.6
—50 1.0 +-20 0.6
—40 0.6 -+80 0.6
—30 05 +40 0.5
—20 0.5 +60 1.0

4.6.3 Position error. The thermometer
shall be held in the level position and & read-
ing taken. It shall then (in level position) be

tapped and a reading taken. The instrument
shall then be held in the following positions:
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(a) Rotated from level position through
45 degrees to the rear (dial tilt-
ed 45 degrees backward from
vertical position).

(b) Rotated from level position through
45 degrees to the front (dial
tilted 456 degrees forward from
vertical position).

(c) Rotated from level position through
45 degrees to the right (dial ver-
tical).

(d) Rotated from level position through
45 degrees to the left (dial ver-
tical).

(e) Rotated from level position through
180 degrees (dial vertical).

The maximum deviation of the five latter
readings from the original reading shall not
exceed 200 feet.

4.6.4 Drift. The thermometer shall be sub-
jected to a temperature of +70°C for a
period of one hour, after which the stem of
the thermometer shall be immersed in a
temperature controiled bath at +20°C and
the scale error observed. There shall be no
change in the scale error over that obtain-
ed in the scale error tests as a result of this
test. In addition, no failures of any kind

shall occur.

4.6.5 Durability. The stem of the ther-
mometer shall be alternately immersed in a
bath containing liquid at +40° ==2°C and
a bath containing liquid at —40° £2°C one
hundred times, after which the scale error
test shall be repeated. The change in indi-
cation at the conclusion of the test shall not
be increased over indications obtained as a
result of the scale error test specified in the
individual tests, by more than 0.5°C.

4.6.6 Response time (lag). The stem of the
thermometer shall be quenched from a bath
at +40°C to an agitated liquid bath at
—40°C. The time required for the indicated
temperature to fall from +40° to —30°C

8

shall not exceed 14 seconds. The test shall
be accomplished by immersing the ther-
mometer stem to the attaching thread in a
temperature controlled bath.

4.6.7 Sealing. The thermometer shall be
immersed to a depth of 2 feet in water at
room temperature for a period of 2 hours,
after which it shall be removed, dried, and
inspected for moisture leakage. Any ap-
pearance of moisture on the dial or inner
surface of the cover glass shall be cause for
rejection.

4.6.8 Vibration. The thermometer reading
shall be obtained at any temperature speci-
fied in Table 1. The thermometer shall then
be mounted on a suitably designed vibration
stand and subjected to vibration for a 2-hour
period.

4.6.8.1 The vibration shall be such that a
point on the thermometer case will descrjbe,
in a plane inclined 45 degrees to the hori-
zontal plane, a circle of not less than 0.018
nor more than 0.020 inch in diameter. The
vibration frequency shall be varied from

DUU VO -3 UUU cpm ang DacK eac nour 01 Lne
test.

4.6.8.2 While the thermometer is being
vibrated, the pointer shall not oscillate over
an indicated range greater than 1°C at any
frequency.

4.6.8.83 Following the 2-hour vibration

narind tha tharmaomotor roodine shall ha
MClivu, vaic< Vil AAAViiiv VLA - V““‘“‘ DAACRAL L4

obtained from the same temperature as at
the beginning of the test. The change in
reading obtained from the test conducted
before and the test after vibration shall not
exceed 0.5°C. No damage shall result from
this test.

4.6.9 Altitude. The thermometer shall be

pwceu ul an uu.uuue uuuuuer uuu UIH pres-
sure reduced to simulate an altitude con-
dition of 50,000 feet (3.486 inches Hg ab-
solute pressure) and a temperature —65°
+2°C. Before the chamber is evacuated, it
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curacy shall occur as a result of the reduc-
tion in pressure, nor shall there by any dam-
age to the thermometer. After completion
of the altitude test, the sealing test specified
herein shall be repeated. There shall be no

AAIJ_AA oo AL 3.

moisture leakage evident on the dial or in-

mamn atwfann af dha wraee onlo o
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4.6.10 Thermal conductivity, The indica-
tor head of the thermometer shall be sub-
jected to agitated air at a temperature of
+70°C The thermometer stem sha.ll then be

ture of 0°C. There shall be no change in in-
dication over the tole@-.ce specified in

4.6.11 Vibration endurance. The vibration
test shall be repeated, except that the vi-

shall be 30 h"urs After com-

Thendtsa Sman o

pbration tim
nletion
Pl of 80 hours

ror test shall be reDeated The scale errors
at the conclusion of the vibration endurance
test shall not exceed the tolerance specified
in Table I by more than 0.5°C.

he scale er-
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full compli
physncal dlmenswns, dlal compostlon, mark-
ings, and similar detail requirements.

5. PREPARATION FOR DELIVER

o

5.1 Packaging.

5.1.1 Level A. The thermometer shall be
packaged in accordance with Specification
MIL-P-7936. The method of preservation
shall be in accordance with Specification
MIL~P-116, Method IId, omitting preserva-
tion compound/using metal reusabie con-

dolemame foaa 00O\

WRILCIS (B8t V.e).

required,
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5.2 Packing.

5.2.1 Levels A and B. The thermometer
shall be packed in accordance with Specmu-

tion MIL-P-7936. The level or ieveis re-
rerlennd 2lall ha ca ananifad i tha inwlbadinn
qul A3ICU ALl LWAT MIVIMRVAVAL

5.2.2 Level C. The thermometer shall be
packed to insure that the shipment arrives
in a satisfactory condition at destination.
The shipment shall conform to the appiiw

- V. Sy

ble carriers’ ruies and reguxamons in effect

4w ahirenand
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53 Marking. The interior and exterior con-
tainers shall be marked as specified in Speci-
fication MII~-P-7986.

5.3.1 Precautionary marking. The follow-

ng precaunonary marxmg shall appear on

two opposite sides of each interior package

LWu e
and shipping container whenever practieable
n

depending on the size of the carton:

FRAGILE
DELICATE INSTRUMENTS
HANDLE WITH CARE

8. NOTES

6.1 Intended use. The thermometer covered
by this specification is intended for use in
almanadfs ¢a InAinatas tha fena air fammaratinira
GliICIallL LW I1IUILALT LT 1iT0 Qll Wililpwiavuir w

6.2 Ordering data. Requisitions, contracts

and orders should state the quantity and
MS part number of the thermometer and the
levels of packaging (see 5.1) and packing
(see 5.2) to be furnished.

6.3 Provisions for prepm&nction tests.
Manufacture of any further tnermommr

- Al o eeed? i lan amcmbecnd 2hall e ccccmae
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nounced satisfactory by the proeuring ac.
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tivity. When a contractor is in continuous
production of these thermometers from con-
tract to contract, submission of further pre-
production samples on the subsequent con-
tracts may be waived at the discretion of
the procuring activity. Approvai of prepro-

duction samples or the waiving of prepro-
Hoo boota doas not nrescluda the men‘nirn_

d'siCouu w8 GOS8 414

ments of acceptance testing. It shsll be un-
derstood that the product supplied under
contract or order shall be identical to the
corresponding preproduction sample in de-
sign, construction, quality, material, work-
manship, and method of manufacture. De-
viation from the standards of the preproduc-

Hsn nnmh‘A ghall ha made nnlv hv the pro-

curing ggﬁv;t.y, Evidence of "unauthorized
change shall constitute cause for rejection.

Notice. When Government drawings, lpec!ﬂelﬁ_onl
or other data are used for any purpose other than

in connection with a defnitely related Government

procurement operation, the United States Govern-
mant thereby incurs no mpomibnhty nor any obli-

gation whatsoever; and the fact that the Govern-
wmeat may hava !eh-v.\n&aul furnished or in any
way supplied the said drawings, specifications, or
other data is not to be regarded by implication or
otherwise as in any manner iicensing the nolder or
any other nermon or corporation; or conveying any
rights or permission to manufacture, use, or sell
any patented invention that may in any way be

oV A% A% . _4A

TOIALed wWerew.

Custodians:
Army-—-TC
Navy—Wep
Air Force—MAAMA
Pn;.ﬂn- A'ﬂ"h'
Air Foreo—lliddletown Air Materiel Area



