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u. S. ARMY
SPECI FI CATI ONS No. 51-78-93

30 DECEMBER 1947

FI LTERS, RAY, GLASS, FI NI SHED, AND BLANKS
AND PLATES

A.  APPLI CATI ON SPECI FI CATI ONS

A-1. The follow ng specifications, of the issue in effect
of invitation for bhids, form a part of this specification
U S. Arny Specifications:

No. 51-7. Instrunents, Fire Control: Gerneral Specification
Cf%overni ng the Manufacture and |nspeciton
of.

No. 51-70-2. Optical Components for Fire Control hstru-
mcnts; General Specification Governing the
Manuf acture, Assenbly and Inspecion of.

A-2 Applicable draw ngs furnished by the contracting officer in
connection with the cpntract, forma part of this specification.

B. Types

B-1 This specification cowers finished ray filters and the adored
glass blanks and plates therefor.

B-1a. Col ored gl ass. - Fi ni shed ray filters blanks and plates
shal | be made of colored glass of opfical quality of the following
types, as specified in | the contract and/or drawings.

Type |, Anber.
Type |1, Blue
Type 111, Red
Type 1V, Neutral.

B-2 The glass shall be furnished as finished ray filtersor un-
finished ray filters in the formof flat plates or formedblanks, as
specified by the contract and/or drawi ngs.

C. Material AND WORKMANSHI P

C 1. Material and workmanship shall be in accordance with the
drawi ngs, and applicable specifications.

D. Gerneral Requirenents

D-I. Unless otherwise specified herein all applicable require-
ments and associated teats as specified in U S Arny Specification
No. 51-70-2, Optical Conponents for Fire Cotrol |nstruments;
General Specification Governing the Manufacture Assenbly and
I nspection of, shall apply.

D-2 Plates

D-2a. Dinensions.- Unless otherw se specified, plates shall be
square O rectangular, with sides not less than 2 inches long. In
rectangul ar plates the length of the low side shall not be greater
than three times the length of the short side

D-2b. Limting sizes of defects.- The total projected area of all
bubbl es and seed on a polished surface, when examned visually
shal | not exceed O 1 percent of the surface per 10 centinmeters,(3.94
inches) of light path and the total number of bubbles and seeds
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shal | not exceed 1 per cubic centimeter (0.061 cubic inch). In no
case shall the nean dianeter of any individual bubble exceed 0.021
inch. (0.58 nmillineter).

D-2c. Striac shall be light and scattered when viewed in the
direction of maximumvisibility. The striac shall be just above the
limt of visibility..

D-2d. Color characteristics of a specinen or specimens within a
thickness range of 1.5 to 3.0nm representative of a lot of plates
shall conformto the requirements of section E

D-3. Formed bl anks.

D-3a. Dinensions - Thickness shall be as specified in the con-
tract with in the followng tolerances:

Di oneter of blank Tol erance O thickness

Pl us M nus
10 mMmm to 40 mm 3 mm 0O mMm
41 mMmmto 75 mm 4 mm 0O mMm

Unl ess otherwi se specified, blanks shall be circular. Diameters
shall be as specified in the contract within a tolerance of plus 2 mm
mnius 0.

D-3b. Liniting sizes of defects.

D-3b(1). Formed bl anks intended for use as a finished filter

which lies internally in an optical system shall not contain nore
than one bubble, seed, stone or inclusion visible to the wunaided eye.

No defect shall larger than 0.008 inch (0.23 mllinmeter) in nmean
diameter, tanks othemwise specified on the drawing to neets better

D-3b(2) Forned blanks intended for use as a finished filter
which lie between eyelens and the exit pupil of an optical sys-
tem not contain bubbles larger than 0.008 inch (0.20 mlli-
meter) in dianeter and in other formed bl anks the bubbl es
shall not be larger than 0.020 inch (0.50 mllineter) in nmean diam

ster. The total ;t))roj ected area of the bubbles visible to the un
added eye shall be not nore than 0.025 percent of the projected

area of the blank except that then may be at |east one bubble per
blank but never nore than eight. Al bubbles shall be scattered.

D-3c Color characteristics of a specinen,or specimens within a
thickness range of 13 to 3.0 nm representative of a lot of formed
bl anks shall conformto the requirenments of section E

D-3d Striac-Shall be light and scattered when viewed in the
directtion of maximumvisibility. The striae shall be just above the
limt of visibility

D-4 Finished ray filters.

D-4a Dirmensions shall be as specified on the draw ng.

D-4b. Limting sizes of defects shall be as specified on the draw
ing or as specified in U S Arny Specification No. 51-70-2.

D-4c. Color characteristics of a finished ray filter within a thick-
ness range of 1.5 to 3.0 nmshall conformto the requirenents of
section E

D-4d Strias. - The finished ny filter shall contain no visible
stri ae.

(No. 51-73-92)



E. DETAIL REQUI REMENTS

E-1. Color charactcristics.—Wth reflection |osses include the
trilinear coordinate values (dom nant wave |ength, excitation pur
ity and transmssion) for Standard Illumnant C of a filter within
a thickness range of 1.5 to 3.0 nmshall be within the maxi num
and mninum tol erances specified for that particular type.) (see
paragraph H1 for preferred limts for each type.)

F. Methods O | NSPECTI ON AND TESTS

F-1. Unless otherw se specified, 100 percent inspection shall be
made of plates, fornmed blanks, and finished ray filters for conform
ity with this specification.

F-2. Approval of design. - At the start of a given contract the
contractor shall submt a groun and polished filter representative
of the filter color characteristics to the contracting officer for ap-
proval . Upon approval the contracting officer will furnish to
contractor maxi mum and mninum standard filters for conparison
as a guide in mass production inspection. These standards shall be
returned as soon as the constractor can duplicate two sets. One set
will be set aside for the contractor’s standard and the other
shall be furnished to the O dnance inspector for inspection
standar ds.

F-3. Each plate, blank, or finished filter shall be inspected
through the flats for striae in accordance with Method 1, U S
Army Specification No. 51-70-3 G ass, Optical.

G PACKING AND MARKI NG

G 1. Packing and marking shall be in accordance with U S
A Arny Specification No. 51-7.

H. NOTES
H 1. Color characteristic limts.- For infomative purposes, at
tached figures, Types I, Il, Ill, and IV, indicate the special trans-

m ssion curves corresponding closely to the maxi numand ni nimum
limts O the trilincar coordinate value, for each type of filter.

H 2. This specification replaces Frankford Arsenal Tentative
Specification FXS-269, Rev. 4.

H 3. The use of this specification whenever applicable is manda-
tory on all procuring agencies of the Army.

Notice - This specification, together with specifications and draw
ings pertaining to it and bearing a “Notice” of simlar restrictions,
i s intended for use only in connection with procurement by the
United States CGovernment "and shall not be reproduced either wholl

or in part; except when authorized in connection with Governmen
procurement nor be used for _any other purpose except when
specifically authorized by the Gef of Odnance. _

Note - Copies of this specification may be obtained fromthe Ofice
chief of Odance, Departnent, of thée Army, Washington 25, D.C

[No. 51-79-931



IPERCENT)

REFLECTANCE
TRANSMITTANCE

0{;" A B A SR R SRt N LA A FIRTLss: ofe R G R IR
400 20 40 60 B0 500 20 40 60 80 600 20 40 60 C©O 700
WAVELENGTH iN MILLIMICRONS

[No. 51-75-93]



IYTITTTEY

XGPTAT I PORLEY

(PERCENT}

RLFLECTANCE.
TRANSMITTANCE

T8 e proas

I3
s f s bt

I8

sk
N3

0o
400

[ No.

20 40 60

51- 78- 93]

oS00 20 40 60 80 600 20 40 60 80 700
WAVELENGTH IN MILLIMICRONS



{PERCENT}

REFLLESANCE
TRANSMITTANCE,

- RSN il l ra_d ': ¥ < T e—sht ’:‘ :"
400 20 40 60 80 500 20 40 60 80 600 20 40 60 .80 700
WAVELENGTH IN MILLIMICRONS

[No. 51-75-93]



(PERCENT!

REFLECTANCE
TRANSMITTANCE

>
Q

n
(o]

merafome e
<o as! d

o ;
400 20 4

ooy oIS t | R B TR ok vy it e erge e

: 3
06000002040608060020406080700
WAVELENGTH IN MILLIMICRONS

[No. 51-75-93]



FOLD

DEPARTMENT OF THE NAVY

POSTAGE AND PFEES PAID
DEFPARTMENY OF THE NAVY
00D . 3168

Commanding Officer
Frankford Arsenal
ATTN: SMUFA-N1100
Phila., Pa.-19137

(=
» 4

€9

FOLD
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) This sheet is to be fill
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taining information om the use o!f du specification which will insore that suitsble prodrcu can be p ro::ud nthj
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lines on reverse side, steple in corwer, to preperiag aCtivily (as indicated on reverse hereof).
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$
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HAS ANY PART OF THE SPECIFICAYION CREATED PROBLEMS OR REQUIRED INTERPRETATION (N PROCUREMENT USE?
A. GIVE PARMORAPH RYNBIR AND WORPING.
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3, IS THE SPECIFICATION RESTRICTIVE?
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4. REMARKS (Attach eny pertinent dllliﬁ ch may be of use in.improviag this specificetion. Jf there are addi-
tional papers, attach to fora and place both in an envelope addressed to preparingectivity)
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