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MIL-G-2860E
30 Secember 1977
SUPEIi5ED1NG
MIL-G-0021360D (sH1PSI
4 December 1972
(See 6.4)

M2LITMY specification

GLASSES . SIGHT-PLOW. CLEAR. SOROS lLICATE

This specification is app-..ved for use by all Departments and
Agencies of the Department of Defense.

SCOPE

1.1 This specification covers themlly tempered borosilicate sight glasses for such
services as viewing the operation in w- >r evaporators and turbine oil sight-flow indicators
whore the temperatures do not exceed .:’29”Fahrenheit (F.) and 50 Funds Per SqU8x@ inch
(psi] pressure [see 6.21.

1.2 classification. Borosilicate sight glasses covered by this specificecion shall
be of the foilowing types and grades, as specified (see 6.1):

Type 1 - Flat
Type 11 - Cylindrical

2. APPLICABLE Lx2CUltENTS

2.1 lss”es of documents. The follcming documents , of the issue i“ effect 0“ date of
i“vitation~b”i_& or request for proposal, form a part of this specification to the extent
specified herein.

SPEC1F1CATIONS

FEDEsAL
PPP-B-566
PPP-S-576
PPP-B-585
PPP-B-591
PPP-E-601
PPP-S-636
PPP-T-60

- saxes,
- Ewes,
- !loxes, Wood, Wirebound.
- Doxes, Shippi”9 Fiberboard, Wood
- sc.xes, wood clea*.d-plwood.

Folding, Paperboard.
wood, cleated, veneer, Paper overlai~.

-cleated
----

- Boxes, Shipping, Fibertue.rd.
- Tape, Packaging, Wate S.-PrOOf.

I MILITARY
MIL-P-116 - Preservation-Packaging, Methods of.
M1L-L-10547 - Liners, Case and Sheet OverWrap; Water- VaFOrprcOf, or

waterproof, Flexible.

I STANDARDS

MILITARY
M1L-STD-105 - sampling Procedures and Tables for Inspection By Attributes.
M2L-STD-129 - Marking For Shipping And Storage.

(Copiee of specifications. standards, drawings and publications required by contractors
in connection with specific procurement fmctions should be obtained from the procuring
activity or as directed by the contracting officer. 1

2.2 Other “blications. The fallowing documents fam a part Of this Specification to
~ ..1.ss otherwise indicated, the issue in effect cm date ofthe extent~i led herein.

i“vita+an for bids or request for proposal shall apply.

Beneficial Cohnts [r.commendatio”e, additions, deletions) and my pertinent
data which may be of use i“ improvimg this document should be C&dressed to:
Comuander, NIIVal Ship Engineering Center, SEC 6124, Department of the NavY,
Washington, LX 20362 by using the self-addressed Stand.ardization Document

I
Improvement Prowmal (DD Form 1426) appearing .at the end of this doc~ent Or
by letter.
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UNIFOIL,lCLAS51F1CAT1C:i CO:Z;lT?EZ 9
Uniforr Frclqilt Classification R..tings, Rules, and Regulations.

(Application for c.apirs shoulc? b. .25 CCSSC6 to tl>cUni forr,classification Comnittce
A&=:; ,)Tari. f publication Officer, Room 1106, 222 South ;ivcrsitic Plaza, Chica90, Illinois

JJ4ER1CfdJS0(2lETY FOR TESTIXG MJD ).J.T.ERIALs(:JT:<)
C337-57 - t:etb.o~of Test for Avcrace Limsar Expansion of Glass.
F-218 - standard Method For A.alyzin,; stress 1“ Glass.

[Application for copies shcml~ !@ imldrcssed to the Jmcrican society for Testinq and
Materials, 1916 P-cI? Street, Philadelphia, Pa. 191!33.]

(Technical society and technical association specifications amJ standards are gmcrally
available for reference from libraries They are .31s0 Distributed arc”~ technical ?rouFJs
and using Federal Ac2encies.1

3. SIOU1 Rf34StlTS

3.1 Sample for first ~i_c~e. inspcctiop. Prior to beqi.ninn production , a sarcple
shall be tested as sp~ed in 4.2 (SC. 6.3)

a“d sb.all have keen thcrntiily ter,pc&<! to r,eet the

glasses shall km

Type II glasses

flat a“d shall be as shown on figure

shall be Cylim?rica] anti shall be ● 1

3.2 Mate,ial Glasses shall be made of a kcrosilicate tv.c clear .1. ss Co”taini”q at
least 12 percent boric oxide [L32031,

requirements of this specification.

3.3 Shape .md dirne”sions.

3.3.1 ~a~.

3.3.1.1 T~~ - ~. Type I
1.

ihow3i:”ii:u:* = - CY’i”drica’”

3.3.2 Dimensions. The dime”aions (diar!etcr, thickness,
..

height, as applicable) and
tolerances shall be as specified (see G 1).

3.4 _ coefficient o~ expansion. The linear coefficient of exp.msion sh.all not

exceed 33.0 X 10-7 per degree centiqra6e (-C.) beth’ec” tcmperatwe ra”~e o~ 0- a“d 300-C.
(see 4.5.1).

3.5 T~ shock r.siatance. Glaasos Subjcctcd to the thermal hock test (eee 4.S.3)
shall not crack or~l

3.6 Chemical ~olubility. Extractable Na20 shall b. not more than O .013 percent by
might (se~.

3.7 Strain pattern. When viewed under polarized li~ht (see 4.5.2) , the glass shall
show either c~”ce”t~olored or black rings or , a .“i formly distributed colored or black
strain pattern characteristic of heat tempere< glass (see fi~urc 3)

break f”~pa%% %?’’”””
Glasses subjected to the ball drop test (see 4.5.41 shall not

3.9 W.arkmanshiE. Glasses shall b..rcasonakly free froc stria, bubbles, stones,
wrinkles or other defects that Would affect their visibility or impair their eerviceabili.ty.

4. OUALITY ASSUW4CE PROVISIONS

●D

4.1 Responsibilit~ for inspection. unless otherwise specified in the contract, the
contractor 1. respo”slble=r the per forma”cc of all inspection requircr-cr,ts as specified
herein. Except as otherwise specified in the Co”:ract, the contractor ray wc his cm.m or any
other facilities euitable for the pezforma”ce of the i“spcction rea. ircmects specified herein,
unless disapproved by the Government. The Govermnmt reserves the right to perform any Qf
the inspections set forth i“ the specification where n“ch inspections arc deemed necessary
to assure suppl ias and services conforjn to prescribed req.irm-cuts.
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4.2 FirBt article inspection. First article inspection shall consist of the ex@.mina-
tion and t=smd in 4.4 a“< 4.5.

4.3 Sampling. & ~uality con fonaa. ce inspection.

4.3.1 Lot. For purposes of aampli”y, a lot shall consist of all glasses of one typs
produced in = plant under essentially the same conditions and offered for delivery at one
time.

4.3.2 S@.mPlinq & visual and dimensional examination. A random sample of glasses
shall be selected from ea~ ~a~c=ith table 1 for fhe exami”atio. specified in
4.4.1. The acceptable quality level (approximately) equalS 2.5 Percent defective.

TAME I. Sampling for visual and dirnmsio”al examination.

Number of A;~P;ncc Rejection
Number of r ‘asses Imnr!her

glasses in lot in mnple [defective. ) (dcfectives)

15 and under 7 0 1

16 to 40 10 0 1

41 to 110 15 1. 2

111 to 300 25 1 2

301 to 500 35 2 3

501 to eoo 50 3 4

001 to 1300 75 4 5

1301 and over 110 6 7

● 4.3.3 sarwlin~ for tests. Three glasses shall be selected from each lot for the tests
specified in 4.4.2.

4.4 V- examination and tents.

4.4.1 Visual and dime”~ional exami”atio” Each of the sample glasses selected in
accordance w~3~sha11 be visually and dimensionally .xanined to verify compliance with
the requirement. of this specifice.tian. Any items in the sample containing one or more
vis”.al and ditnensioml defects shall not be offered for delivery, and if the number of
defective items in any sample exceeds the acceptance number for that sample, thic shall be
cause for rejection of the lot represented by the sample.

4.4.2 Tests. The glasses selected i“ accordance with 4.3.3 shall be subjected
separately t=h of the tests specified i“ 4 .5.2 through 4.5.4 except as othemise speci-
fied to determim that the samples cmform to the rc.quiremmts of this specification. If
EI”Yone of the samples tested is found to be not i“ co,nfonrance with the requirements of
this specification, this shall be Cawe for rejection of the lot represented by the sample.

4.5 ~< procedures.

4 .5.1 Linear coef fici=nt of e% ansion.
–+

The linear coefficient ‘of expansion of the
glass shall ~enniner? by ASTM pub12cat m c337-57 to verify conformance with 3.4.

4 .5.2 Polariscopic exa.minatio”. A polariscope such as specified in ASTM publication
F-218 shall be used to examine the glasses qualitatively for the rings or strain patterns
specified in the ASTM Publication F-218.

4.5.3 Thermal shock Glasses shall be subjected to three successive temperature
cycles consimf=minute immersion in bailing water followed by immetiiate immersion
i“ cold water at a temperature of 32*F.

4.5.4 ~=.

4.5.4.1 T*l~. Each of the Type 1 glasses. in turn, shall be placed flat cm

o

a hardwood beard whick, has a cutout with a radius 1/0 inch less than the radiu5 of the
\glasB. A steel ball weighing 0.2 pcund shall lx dropped m that it hit, the ccntcz cf cr.e
glass, after having fallen 50 inches.

3
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4.5.4.2 = Z U~s=. Each of the T;,,e II .qI,sses, in turn, shall be placed on
flat hardwcd board so that the axis of the cylinder is horizontal and parallel to the
hardwood board.

e
A nceel ball, .ieiqhing 0.2 pound, shall be dropped so that it strikes the

top of the arc of the cylinder at about the mid-point of its axis, having fallen 50 inches.

4.5.5 chemical solubilitv tc6~. The glass shell be tested to determine that the ex-
tractable :Ia20 level =as specificc! in 3.6. ti%en requested, the manufacturer shall furnish
test data.

4.6 Examination of preparatirm ~ deliver~. Preservation, packaging, packing and
marking shall be exami=~ to as.sure compliance with sccti.a” 5 of this specification.

5. PREPAPATION FOR DELIVERY

{The preparaticm for delivery requirements specified herein apply’ only for direct
Government procuremmts. )

5.1 Packaqi”~. Packagiwg nhall be level A or C, as specified (see 6.11

5.1.1 _. Glasses shall bc cushioned and pac}:aqcd in accordance with method 121
of .XIL-P-116. One glass shall be packaged in a fQldln~ tax , set-up box or two-piece corru-
gated flute eide b-ax conforming to PPP-B-566 or PPP-B-63c.

5.1.2 Le”el ~. Glasses shall be packaged in a manner that will afford protection
against phys~damage d“ri”g shipment from S“PPIY SOUXCI? to the first receiving activity
for immediate or early usage.

5.2 P~. Packing shall be level A, B, or C, as specified (see 6.1) .

5.2.1 LevOl ~. Glasses packaged as specified in S.1.1 shall be packaged i“ overseas
shipping co”~rs conforming to PPP-B-576, PPP-B-505, PPP-B-591, PPP-B-601 or PPP-B-636.
Containers shall be of uniform shape and size, minimum cube and tare consistent with the
protecticm required and shall ccmtain identical qumtities Containers shall be provided
with a c.aseliner conforming to M1L-L-1O 547 and shall he scaled in accord e.ncewith the
appendix thereto. The caseliner will “ot be required for c.s”tai”er, PPP-21-636, class
weather resietant wh.m sealed at all joints a“d seams incluclinq rnmmfaeturers joints wit
tape conforming to PPP-T-60.

m
5.2.2 Level D. Glasses packaged as specified in 5,1.1 shall be packed i“ domestic

)

shipping co”~ri cmforming to PPP-B-576, PPP-B-585, PPP-B-591, PPP-B-601 c.. PPP-B-636.
Containers hall be of uniform shape and size, minimum cube and tare c.a”siste”t with the
protection required and shall contain identical quantities. Containers shall be closed and
strapped i“ accordance with the applicable container Specification or the appendix thereto.

5.2.3 -C. Glasses packayed as specified i“ 5.1.2 shall be packed in a manner to
insure acceptance 6y carrier for transportation at the lcn.u?stapplicable rate and safe
delivery to the first receivi”q activity. Shipping containers shall be in accordance with
Uniform Freight Classification R“les or with regulatio”a of other carriers applicable to
the mode of transpQrtatiOn.

5.3 M~. ln addition to any special mnrki”g required by the contract, interior I
and exterior containers shall be marked i“ .wcorda”ce with MIL-sTD-129

5.4 ~o~ polystyrene [loose-fill] material.

5.4.1 ~ dmnestic shipma”t a“d early eq”inment installation ~ level C
a“d ~ --unless otherwise approved by the procuring .activlty (see ~ we o
~yatyre”e [lrnse-fill) material for domestic shipment and early equipment installation
and level C packaging and pe.cki”q applications such as C“shioni”g, filler and dunnage is
prohibited. {the” approved, unit packages and containers (i”teri.ar and exterior] shall be
marked and Mbell. d as follows:

“CAUTION

Contents cushioned etc. with ~lystyrene [loose-fill) material.
Not to be take” aboard ship.
Remove emd di~card loose-fill material before shipkoard storage .
If required, recushion with cell”losic material Lmund fiber,
fiberboard or transparent flexible cellular m.?.terial. “

4 ●-J

1

Downloaded from http://www.everyspec.com



6.1 Orderinq dat~.

6.2.1 Frocurcment re.auirements. Procurement docunmts should specify the fc,llowi.g:

(a) Title, number, a“d date of tnis specification.
(b) Tjr>r:required (see 1.2) .
[~] :imensions and tolerances required (see 3.3) .

!.evc,lof preparation for delivery (see 5 1 and 5 .2) .
(0) Usc of w.lystyrene material (see 5.4)

6.2 The temperature a“d pressur. criteria for tic glasses as spccificcl in 1.1 is
dcpcndcnt w,,,. the type of rnountinC a.%scmbly and the hardness of the v.sl:et used.

6.3 ,First article inspection.

6 .3,1 I“vit.atior,s fc.z bids =houl~ provitie that the Government I-esc!rv<.sthe :i?ht to
waive tk.e require n~.nt for .amplcs for first article i“spcction as tc those Siddcrs offering
a ?zoduct which h= been Previously procured or tested by the Government. and tb..::.bidder.
cf fcri”g such prad.uc:s, who wish to rely 0“ Such production or test, must furnish evidence
with the bid that pric: Government approval is presently appropriate for t!m pend:o~
procwemc”t.

6.4 ~ from previous i.iwe. The symbol ‘-1,,is not “Secl in thic rovisio> t.
identify changes w~zcspcct to~previous issw , due to the extensiveness of t!.echanges.

Cwtodians :

a

:{0”.
Review activity:

DIJ - GS
Ueer activity:

Prcparinq activiky:
Ilavy - S1!
(Prolect 663c-cL40)

5

-—. ___ ,.

Downloaded from http://www.everyspec.com



MIL-G-286GE

SH1OS23 I

T = ThickneBs , inch.

D = Diameter, inch.

H - Height, inch.

6

FIGL!P.!22. Shape of t~e 11 qlas8es.
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FIGURE 3. S train Pattern.

Downloaded from http://www.everyspec.com



,0

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL I OMB APPrOV.1
No. 22.R25s

INSTRUCTIONS: ‘1%. p.rwse .1 0!!9 fom is to solicit beneficial comments which will help .Chle.e Pr..ur.-
me. t .( i.i!ablc products at r.. smoblc ..s1 a.d minimum dcl.y, m wilf other-is. c.h..ce ..e of the d.cume,
().D contract or.. e,... mrntnt .ctivn:l ... or m..uf. cturcrs{v.nd.rs who arc Pro.p.ctiv. ..m!iers of III. prod. c
.,. ,nvi!. d t. submit comrnc.,, t. t,ne w.vemmc. t. Fold . . lines on reverse side, stapl. in comer, .nd . ..d ct
pTep.rinR .ct>vify. Comment. S.bnitt=d .> this tom do not consrit. t. m inwly ..thor, z.tio. 1. w.ive my
portion of LIIC refere.ccd do..:- .K.j ., !. .m.nd .onlr. ct..l requir.mcnts. Att.ch .w’ perii.mt d.t. which
may bc al .s, i. inwroving this document. If there H= addit ion.! papers, .tt.ch to form md p].. = klh i. . .
m.eiope .ddrcsscd !. Brw.,,. c .Ctivity,

!oC”” EMT ,DENTIF!ER AN. TITLE

. . . 0, O, GA N, ZAT, O” . ..7 AD D.ESS CONT R.CT .“.9.,

CO””ENTS ON . . . 00 CUL!ENT REOUIREMENT CONSIDERED TOO RIGIO

IS ,“, LID C”M, NTRESTRICTIVE!

n “~~ O NO (I, -Y..-. ,. .+., . . ...)

“.M, TTE D B“ (P,,.,.. ., . . . . . “m. -d .oltr... 0,,,...,) ,ELEP”. NE NO.

D*, E

s,. ,, .,-,,,.,,,,
.,., ..,, .0,,,0. 0. ! .!.. m .“!.. M.” BE “SEC.

1.
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