Downloaded from http://www.everyspec.com

[ NCH POUND |
M L- T- 48558B( AR)
29 May 1990
SUPERSEDI NG
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9 March 1977

M LI TARY SPECI FI CATI ON
TELESCOPE, ELBOW  ML38

This specification is approved for use by the US. Arny
Armanent, Minitions and Chem cal Command, and is available for

use by all Departnents and Agencies of the Departnent of
Def ense.

1. SCOPE

1.1 Scope. This specification covers one type of elbow
tel escope which provides eight power magnification and an eight
degree field of view The telescope has a m| scale reticle for
setting elevation. The reticle pattern is radioactively
illumnated. (see 6.1)

2. APPL|I CABLE DOCUMENTS

2.1 Governnent docunents.

2.1.1 Specifications, standards and handbooks. The follow
i ng specificaitons, standards and handbooks form a part of this
specification to the extent specified herein. Unless otherw se
specified, the issues of these docunments shall be those listed in
the issue of the Departnment of Defense Index of Specifications and
Standards (DODISS) and suppl enent thereto, cited in the
solicitation. (See 6.2).

SPECI FI CATI ONS
M LI TARY

M L-O 13830 -Optical Conponents for Fire Control
Instrunments, GCeneral Specification

Coverning the Manufacture, Assenbly,
and inspection of.

Beneficial coments (recommendations, additions, deletions) and any pertinent data
which may be of use in inproving this docunent, should be addressed to: Commander
U S Arnmy AIDEC, ATTN. SMCAR-BAC-S, Picainny Arsenal, New Jersey 07806-5000

by using the self-addressed Standardization Docunment |nprovement Proposal

(DD Form 1426 appearing at the end of this docunent or by letter.

AVBC N A

. L . FSC 1240
DI STRIBUTI ON STATEMENT A, Approved for public release; distribution is unlimnted.
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M L- F- 13926 -Fire Control WMateriel, Manufacture and
I nspection, General Specification for

M L- P-14232 -Parts, Equi pnent and Tools for O dnance
Mat eri el , Packagi ng of

M L-1-45607 -l nspecti on Equi pment, Acquisition,
Mai nt enance and Disposition of

STANDARDS
M LI TARY
M L- STD- 109 -Quality Assurance Ternms and Definitions

(Unl ess otherw se indicated, copies of federal and mlitary
speci fications, standards and handbooks are available from
Mlitary Specifications and Standards, Bldg. 4D, 700 Robbins
Avenue, Phil adel phia, PA 19111-5094.)

2.1.2 Oher Governnent docunents, drawings and publications.
The followi ng other CGovernnent docunents, draw ngs and
publications form a part of this specification to the extent
specified herein. Unless otherwi se specified, the issue shall be
those in effect on date of the solicitation.

DRAW NGS

U S Arny Armanent Research, Devel opnent and Enfineering
Center (ARDEC)

5549108 Tel escope, Collimating

7680631 Di opt onet er

8565556 Pressure Tester

10549199 Adapter, Vibration and/or Shock
10558254 Test Fixture

11741626 Tel escope, El bow  ML38

11747956 Gage, Interchangeability, Maxinmum

PACKAG NG DATA SHEET

F11741626 Packagi ng of Tel escope, El bow ML38
(Copi es of drawi ngs and packagi ng data sheets required by
suppliers in connection with specific procurenment functions
shoul d be obtained from the procuring activity or as directed
by the contracting officer.)
DEPARTMVENT OF DEFENSE, DEFENSE SUPPLY AGENCY

DSAM 4145. 8 -Radi oactive compdities in the
Supply System
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(Applicaiton for copies of the DSAM should be addressed to
t he Superintendent of docunments, Governnent Printing Ofice,
Washi ngton, DC 20402.)

2.3 Oder of precedence. In the event of a conflict between
the text of this specification and the references cited herein
(except for associated detail specifications, specification sheets
or M5 standards) , the text of this specification shall take
precedence. Nothing in this specification, however, shall
supersede the applicable laws and regulations unless a specific
exenption has been obtai ned.

3. REQUI REMENTS

3.1 Hazardous nmaterial. This telescope contains tritium a
radi oactive material. A Nuclear Regulatory Conm ssion License is
required for the manufacture of this item and DSAM 4145.8 for
procurenent and possession of radioactive mterial.

3.2 First article. Wen specified, a sanple shall be
subjected to first article inspection (see 4.2 and 6.2).

3.3 Materials. Materials shall be in accordance wth
drawi ngs, material specifications, and general specifications
formng a part of this specification.

3.4 Fabrication. The telescope shall be manufactured in
accordance with Drawing F11741626.

3.5 CGeneral specifications. The contractor shall be
responsi ble for the conpliance with the requirenents of
specifications ML-0-13830 and M L-F-13926.

3.6 Orientation. Wenever specified herein, the conditions
listed bel ow shall apply:

a. The telescope shall be npbunted on an appropriate
fixture, which locates and holds in place the locating Pin
in a horizontal plane and positions the "V' Hol der Assenbly
10549272 .750 + 002" above and to the rear of the pin.

b. The "V' located on hol der assenbly 10549272, snail be
seated over a .812" - .0005" dianeter. The latch on the
hol der assenbly shall be locked to a .500 - .001" dianeter.

c. A horizontal line of sight shall be-provided which is
parallel in azimuth to the place defined by surfaces "X' and
"Y' on Drawing 11741626.
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3.7 Environnental.

3.7.1 Storage tenperature. The telescope shall show no
evi dence of physical failure when thermally stabilized at anbient
tenperatures of +160°F (+71°C) + 5°F (+3°C) and -50°F (-46°C) =
5°F (+3°C) for a period of 4 hours £ 15 mnutes at each
t enper at ur e.

3.7.2 perating tenperature. The telescope shall neet the
applicable requirements of 3.12 while exposed and thermally
stabilized 2 hours + 15 mnutes at anbient tenperatures of +150°F
(+65°) + 5°F (+3°C) and exposed and thermally stabilized for 4
hours + 75 mnutes at an anbient tenperature of -50°F (-46°C) =
5°F (+3°C). Upon return to standard anbient tenperature, +60°F to
+90°F (+16°C) to +32°C), from each operating tenperature, the
tel escope shall neet the requirenents of 3.7.6 through 3.13.1.

3.7.3 Shock. Wen required, the telescope shall
withstand a total of 18 shock inpulses, 3 in each direction of 3
mutual |y perpendi cul ar axes. Each shock inpulse shall be a half
sine wave with a tine duration of 6 + 1 mlliseconds. The peak
anplitude of each shock inpulse shall be 75g's. Subsequent to
shock, the telescope shall show no evidence of physical danmage and
shall nmeet the requirenents of 3.7.5 through 3.13.1.

3.7.4 Vibration.

3.7.4.1 Vibration "A'. Wen required the tel escope shall
withstand a total of 270 mnutes + 5 mnutes sweep-cycle
vibration. The vibration shall be applied for 90 mnutes = 2
m nutes along each of the three nutually perpendi cul ar nmajor axes.
A conmpl ete sweep-cycle shall consist of vibration from origin (5
hz at 1 inch double anmplitude) to md-point (59's + 0.5g's at 500
hz) to origin, and shall have a duration of 15 mnutes + 1 m nute.
Doubl e anplitude shall be constant at 1 inch between 5 hz and 10
hz, and varied with frequency to nmaintain a constant 5g°s * 0.5g s
accel eration between 10 hz and 500 hz. Upon conpletion of
vibration, the telescope shall exhibit no evidence of danage and
shall neet the requirenents of 3.7.5 through 3.13.1.

3.7.4.2 Vibration "B". The telescope shall be vibrated in a
vertical plane at a constant frequency of 30 + 5 cycles per second
with an anplitude of 1/16 inch (1/8 = 1/64 inch total excursion)
for a period of 5 mnutes + 15 seconds. Subsequent ot vibration,
there shall be no evidence of damage and the tel escope shall neet
the requirements of 3.7.5 through 3.13.1.

3.7.5 Post vibration and shock.

3.7.5.1 Collimation change. The line of sight established
by paragraph 3.6 prior to vibration shall not deviate nore than
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.25 ml in azimuth and elevation due to subjecting the telescope
to Vibration "A", Vibration "B', or Shock.

3.7.6 Radiological requirenent.

3.7.6.1 Radiol ogical contam nation. Any part of Tritium
shall not be present on the external surfaces of the Elbow
Tel escope in excess of 1000 dpnmf 100 sg. cm subsequent to exposure
of requirenments 3.7.1 through 3.7.4.2 as required by para 4.3.2
Final acceptance inspection provisions or para 4.4 Special
sanpling provisions, as applicable.

3.7.7 Reliabiltiy. The Tel escope shall be subjected to
reliability assurance tests as follows:

a. The Elbow Telescope shall neet the requirenments of
storage and operating tenperatures of paragraphs 3.7.1 and
3.7.2.

b. The telescope shall be shocked and conform to the

requi rements of paragraph 3.7.3.

c. The telescope shall wthstand the Vibration "A"
requirements as noted in paragraph 3.7.4.

3.8 Sealing and purging.

3.8.1 Sealing. The telescope shall show no evidence of
| eakage when subjected to an internal pressure of 5.0 + 0.1 pound
per square inch gage (psig) for a mninmm of one hour. The
diopter scale nust not be noved from its initial position during
this test.

3.8.2 Purging. The interior of the telescope shall be
purged with dry nitrogen supplied at a pressure of 6 + 1/4 psi
until the dew point of the energent gas is no higher than -25°F.
Purging apparatus shall be renobved when relief valve is reseated
and rmaintains pressure of 3 + 0.10 PSIG

3.9 Cleanliness.

3.9.1 The Telescope shall neet the cleanliness requirenent
of specification M L-0-13830.

3.9.2 Dirt. This requirenment shall be nmet wth the
observations for dirt and foreign particles (classed as dirt) nmnade
through the eye end of the telescope. The nmaximum size of any
particle appearing on the reticle surface shall not exceed the
width of the reticle line. There shall be no nore than three
particles within the central 50 ml dianeter field of view There
shall be no nore than three particles outside the central 50 ml

5
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dianeter field of view The angular separation between particles

shall be greater than 15 nmils Particles smaller than 1/4 reticle
line width shall be ignored regardless of distribution.
3.9.3 Optical conponents. The telescope shall show no

evidence of noisture, grease, fingerprints, condensates,
fractures, or adhesive separation of any glass conmponent.

3.10 Optical characteristics.

3.10.1 Parallax. Parallax at the center of the field shall
not exceed 0.25 ml when viewing targets between 125 neters and
infinity.

3.10.2 Reticle accuracy. The angular separation between the
O ml and 60 ml| graduations shall be 60 + 0.5 mls

3.10.3 Resolution. The resolution of the optical axis shall
be 5 seconds of arc or less when using an observation telescope of
at least 3 power and an entrance pupil of at least 0.4 inches.

Resol ution consists of detectable Iline structure and proper line
count in all four neridians. Total spread in focus shift between
neridians shall not exceed 1/2 diopter as nmeasured at the

eyepi ece.

3.10.4 Parallelism of reticle and image. This requirenent
shall be nmet wth the telescope oriented as specified in 3.6. The
Tel escope 20 ml horizontal line shall be parallel to the inage of
a target horizontal line and shall not exceed 30 mnutes of arc.

3.10.5 lmage tilt. This requirenent shall be net wth
orientation of 3.6 established. The image of a horizontal |Iine
shall be horizontal and shall not exceed one degree of arc.

3.11 Accuracy.

3.11.1 Collimation of reticle. The boresight graduation
cross shall coincide with a target 20 nils above the horizontal
(Para 3.6) within 1.0 ml. The azinmuth of the boresight cross
shall coincide with the plane defined by surfaces "X' and "Y' on
Drawi ng 11741626 wthin 1.0 ml.

3.12 Operability of noving Darts.

3.12.1 Torque. The running torque required to operate the

diopter adjustrment shall be within the values specified for
standard anbient tenperature of +60° to +90°F (+16° to +32°C), and
shall not exceed the values at the Operating Tenperatures

specified in 3.7.2.
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Contr ol At +60°F to +90°F At -50°F and +150°F
(+16° to +32°C (-46° and +66°C)

Di opter Adj ust ment 5 to 9 inch |bs 25 in. Ibs. max.

3.12.2 Attachment. 3.12.2 Attachnment. The elbow telescope locking mechanism
shall be operable when exposed to the requirements of 3.7.2. The The
tel escope shal | be retained in a nanner representative of its use representative of its wuse
on the Munt, Telescope ML72.

3.12. 2.1 Locating and |ocking nmechani sm 312.2.1 Locating and [ocking bechanism Vith the tel estape
oriented per 3.6, oriented per 3.6, the latch or cam lock shall not |oosen when the
tel escope’ is telescope is subjected to the requirements of Shock 3.7.3 or
3.7.4.1 or 3.7.4.2.

3.13 |lllum nation.
3.13.1 Reticle. The reticle markings shall be clearly
di sti ngui shable when observed in anbient |light conditions ranging

from dusk into darkness.

3.14 |Interchangeability. Tel escope interchangeability shall

be verified by the insertion, seating, and subsequent renoval of a
maxi rum fit gage.

3.15 Workmanship. The workmanship of ML-0O 13830 and
M L-F-13926 shall apply.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unl ess ot herw se
specified in the contract or purchase order, the supplier is
responsible for the performance of all inspection requirenents as

specified herein. Except as otherwise specified, the supplier my
utilize his own facilities or any other facilities suitable for
the performance of the inspection requirenents specified herein,

unl ess disapproved by the Bovernnent The Governnent reserves the
right to perform any of the inspection set forth in the
specification where such inspections are deemed necessary to

assure supplies and services conform to prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itenms nust neet
all requirenents of sections 3 and 5. The inspection set forth in
this specifications shall becone a part of the contractor’s
overall inspection system or quality program The absence of any
inspection requirenents in the specification shall not relieve the
contractor of the responsibility of assuring that all products or

supplies submitted to the GCGovernment for acceptance conply wth
all requirenents of the <contract. Sanpling in quality conformance
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does not authorize subm ssion of known defective nmaterial, either
indicated or actual, nor does it commt the Governnent to
acceptance of defective material.

4.1.2 GCeneral provi sions. The conmponent and subassenbly
i nspection requirenents of ML-F-13926 form a part of the quality
assurance provisions of this specification. Definitions of
inspection terns shall be as listed in ML-STD 109.

4.2 First article (initial production) approval. The
requirenent for first article approval and the responsibility
(Governnment or contractor) for first article testing shall be
specified in the contract. The sanple for first article approval
tests shall consist of three (3) telescopes, plus three (3) each
of all itens covered by Quality Assurance Provisions (QAPS). The
sanple shall be manufactured in the sane nanner, using the sane
materials, equipnent, processes, and procedutes as used in regular
production. Al parts and materials, including packaging and
packing, shall be obtained from the sanme source of supply as used
in regular production. The 3 quadrants shall be tested in

accordance with, and neet the requirenents of Tables | and Il and
paragraph 4.7.2.

4.2.1 Governnent testing. Wwen the Governnent is
responsible for conducting first article approval tests, the
contractor, prior to subnitting the sanple to the Governnent,

shall inspect the sanmple to insure that it confornms to al
requirenments of the contract and submt a record of this
inspection, including certificates of confornance for naterials.

4.2.2 Contractor testing. Wen the contractor is
responsible for conducting first article approval tests, the

sanple shall be inspected-by the contractor for all the
requirenents of the contract. The sanple and a record of this

i nspection, including certificates of conformance for materials,
shall be subnmitted to the Governnment for approval. The Governnent

reserves the right to wtness the contractor’'s inspection.

4.3 Examination and tests.

4.3.1 Conponents and subassenblies. Al conmponents and
subassenblies shall be Inspected In accordance with the inspection
provisions contained in the QAPs listed in the Technical Data

Package (TDP). In the absence of QAPs, the applicable Quality
Assurance Provisions of ML-0-13830 and MVL-F-13926 shall apply.

4.3.2 Final acceptance inspection. Subsequent to first
article approval, examnation and tests related to Section 3
herein shall be perforned. The tabulated <classification of
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defects in Tables | and Il shall <constitute the mninmm inspection
to be perforned by the supplier after first article approval and
prior to governnent acceptance or rejection by item or |lot.

4.3.3 Classification of characteristics. Quality
conformance exam nations and tests are specified in the followng
Classification of Characteristics paragraphs. The contractor's
quality program or detailed inspection system shall provide
assurance of conpliance of all characteristics with the applicable
drawing and specification requirenents utilizing as a mininmm the
conformance criteria specified herein.

4.3.4 Alternative inspection provisions. Al eternative
i nspection procedures, nmethods, or equipnment, such as statisticval
process control, tool <control, other types of sanpling procedures,
etc., may be used by the contractor when they provide, as a

mninmum the level of quality assurance required by the provisions
specified herein. prior to applying such alternative procedures,
net hods, or equipnent, the contractor shall describe them in a
witten proposal submitted to the procuring contracting officer

for evaluation and approval by the Governnent. Wen required, the
contractor shall denonstrate that the effectiveness of the

proposed alternative(s) is equal to or better than the specified
guality assurance provisions herein. 1In cases of dispute as to
whether the contractor’'s proposed alternative(s) provide equal
assurance, the provision of this specification shall apply. A
approved alternative inspection provisions shall be specifically
incorporated into the contractor’s quality program or detailed

i nspection system as applicable.

TABLE |. Requirenments and test procedures.
No. Characteristic Requi r enent Test pr ocedure
Critical: None
Maj or : 100% | nspection
101. Seal i ng 3.8.1 4.8.13.1
102. Pur gi ng 3.8.2 4.8.13.2
| 03. | nt erchangeability 3.14 4.9
104. Orientation 3.0 4. 8.1 & 4.8.2
105. Vibration B 3.7.4.2 4.7.4
106. Post vibration - 3.7.5 4.8.3

Col l'imati on  Change

107. Cl eanl i ness 3.9 4.8.4
108. Par al | ax 3.10.1 4.8.5
109. Reticle Accuracy 3.10.2 4.8.6
110. Resol uti on 3.10.3 4.8.7
111. Parallelism of Reticle and 3.10.4 4.8.8

| mge
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TABLE |. Requirenents and test Procedures. (cont.)
No. Characteristic Requi r ement Test procedure
112. Il mage tilt 3.10.5 4.8.9
113. Collimtions - Reticle 3.11.1 4.8.2
114. Qperability - Torque 3.12.1 4.8.10
115. At t achment 3.12.2 4.8.10
116. Locating & Locking Mechanism 3.12.2.1 4.8.10
117. Reticle Illum nation 3.13.1 4.8.11
118. Radi ol ogi cal Contam nation 3.6.6 4.8.12
1109. Fabrication 3.4 11741626
120. Wor kmanshi p 3.15 ML-0O 13830 &
M L-F-13926
121. Packagi ng 5.1 4.10
M nor : None
4.4 Speci al sanpl i ng.
4.4.1 General. Subsequent to neeting the requirements of
Table |, three telescopes shall be selected at random by a

Governnent representative as a special sanple from each 50
produced or from each nonth’'s production, whichever occurs first.

The sanples shall neet the requirenents and tests in Table |
after being subjected to Table Il testing.
TABLE 11

NO. CHARACTERI STI C REQUI REMENT TEST PROCEDURE
301. Storage tenperature 3.7.1 4.7.1
302. Operating tenperature 3.7.2 4.7.1
303. Operability 3.12 4.8.10

4.4.2 Failure of sanple. Should any one item of a special
sanpling fail to neet the specified test requirenents, acceptance
of the represented inspection lot wll be suspended by the
Governnment until necessary corrections have been nade by the

contractor and the resubnitted sanples have been approved.

4.5 Test equi pment .

4.5.1 lnspection equipnment. Except as otherw se provided
for by the contract, the contractor shall supply and nmintain
i nspection equiprment in accordance with the applicable
requi renments  of M L-1-45607.

10
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4.5.3 Contractor furnished inspection equipnment.

4.5.3.1 Government design. Unless otherwise specified in

the contract, all inspection equipnent specified by drawi ng nunber
in specifications or QAPs forming a part of the contract shall be
supplied by the contractor in accordance with technical data
listed in the list of Inspection Docunents when provided with the
TDP .

4.5.3.2 Contractor design. The contractor shall design and

supply inspection equiprment conpatible with the requirenments of

M L-F-13926. Since the tolerance of test equipnment is normally
considered to be within 10% of the product tolerance for which it
is intended, this inherent error in the test equipnment design nust

be considered as part of the prescribed product tolerance limt.
Thus, concept, constructi on, materials di nensions, and tol erance
used in the design of test equipnent shall be so selected and
controlled as to insure that the test equipnment wll reliably
indicate acceptability of a product which does not exceed 90% of
the prescribed tolerance linmt, and pernit positive rejection when
non-contornmng. Construction shall be such as to facilitate

routine calibration of test equipnent.

4.5.3.3 Test equi pment . In conjunction with 4.5.3.2, the
following standard test equipnent shall be utilized in the
perfornmance of the applicable test as specified in 4.7.

NOMENCI ATURE DESCRI PTI1 ON

1. Hot and cold chanber Standard type conforming to the
accuracy outlined in test facilities
specified under test facilities of

M L-F-13926.
2. Light source standard
3. Torque wench Standard shop type accurate to 10%
of product tolerance.
4.6 Reliability assurance sanple. Unl ess ot herwi se
specified in the contract, the Governnent shall be responsible for
reliability assurance testing. The reiiability assurance test
sanple shall consist of one telescope selected at random by the

Bovernnetn from any accepted, regular, production lot prior to
delivery of the first 25% of the basic contract quantity. Al
tel escopes previously selected for First Article Test or

Special Sanpling shall be excluded from the lot for purposes of
selecting the reliability assurance test sanple.

4.6.1 Reliability assurance testing. After random selection
of the sanple, the contractor shall provide to the Governnment the

11
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sanple. The contractor shall provide to the Governnment the

i nspection records, including certificates of conformance, for the
sanple. The contractor shall also provide a list of all changes,
devi ations, and waivers under the contract. The sanple shall be
tested for reliability as represented by the requirenments of 3.7.1
through 3.7.4. Testing shall be perforned in accordance with the

procedures specified in 4.7.1 through 4.7.3.

4.6.2 Defects. Defects resulting from reliability assurance
testing my be assessed as sufficient evidence that the
contractor’s production processes or quality <control procedures
do not provide adequate assurance against product reliability
degration. Upon identification by the Governnent to the
contractor, of the specific quality defect(s) found, the
contractor shall determine and apply effective and inmediate
corrective action to inprove his production processes or quality
control procedures, as necessary to elimnate the defect(s) from
tel escopes not yet delivered under the contract.

4.6.3 Retest. Whenever reliability assurance test results
require corrective action by the contractor, a retest sanple shal
be selected in accordance with 4.6 except that the sanple shall be
selected from the first 10 telescopes produced subsequent to
i mpl erentation of the corrective action. The retest sanple shal

be subjected only to the reliability test(s) which revealed the
defect(s).

4.6.3.1 lnspeciton after retest. Inspection of the sanple
after retest shall be conducted by the Government and shall be in
accordance wth 4.3.2.2. Final acceptance inspection, except
characteristics 301 and 302 of Table |l. Reappearance of the

previous defect(s), 4.6.2, may be cause for the Government to
prescribe nandatory process corrective action by the contractor at
no additional cost to the Governnent.

4.7 Environmental.

4.7.1 Storage and operating tenperatures. The telescope

shall be subjected to one cycle of tenperature variations in
accordance with Table 11l1. Upon conpletion of Sequence 1 and 4
soak periods (Storage), the telescope shall be visually and

tactually examined to insure conformance wth requirenments of
3.7.1. Upon conpletion of Sequence 2 and 4 soak periods
(Operating), the telescope shall be visually and tactually
exam ned to assure confornmance with the requirenents of 3.12.
Foll owing conpletion of Sequence 3 and 5 soak periods (Room

tenperature), the telescope shall neet all the requirenments of
3.7.6 through 3.13.1.

12
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TABLE 111
STORAGE OPERATI NG ROOM
SEQ TEMP SOAK TEMP SOAK TEMP SOAK
1 +160°F(71°C) 4 hrs.
2 +150°F(65°C) 2 hrs.
3 +60°F to 90°F 3 hrs.
(+16°C to +32°C
4 -50°F(-46°C) 4 hrs. -50°F(-46°C) 4 hrs.*
5 +60°F to 90°F 3 hrs.

(+16°C to +32°CQ)
* Same 4 hrs as Storage Soak

4.7.2 Shock. This test is applicable to the First Article
sanples and the reliability assurance sanple only. The telescope The telescope
shall be positioned on Adapter 10549199 and secured to the shock
tester. The telescope shall then be subjected to a shock test in
accordance with 3.6.3 Upon conpletion of the shock test, the

tel escope shall be subjected to a visual and tactile examnation
and shall neet the requirenents of 3.7.3.

4.7.3 Vibration “A". 4.7.3 Vibration "A". This test is applicable to the First
Article sanples and the reliability assurance sanple only. The The
tel escope shall be positioned on Adapter 10549199 and secured to
the vibration test in accordance with 3.7.4 of this specification.
Upon conpletion of the vibration test, the telescope shall be
subjected to a visual and tactile exanm nation and shall neet the
requi rements of 3.7.4.

4.7.4 Vibration "B". The frequency and duration shall be as
outlined in 3.7.4.2. At the conclusion of the test, the telescope

shall be subjected to a visual and tactile examination and shall
neet the requirenents of 3.7.4.2.

4.8 Methods of i nspecti on.

4.8.1 Orientation. Test Fixture F10558254 shall be wused for
the inspection of El bow Telescope ML38. Position the test fixture
on a vibration free surface in accordance with the setup
instructions outlined on drawing F10558254. Fol l ow the
calibration and setup instructions prior to positioning telescope

to the fixture. Subsequent to conpletion of all setup
instructions, the telescope shall be orientated as specified in
paragraph 3.6 of this specification.

4.8.2 Collimation. The telescope shall be positioned as
specified in paragraph 3.6. The intersecting point of the
boresight cross of the telescope reticle shall be wthin the
tolerance block of the target reticle. The intersecting point
must be within the linmt specified for the collimtion of reticle,
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paragraph 3.11.1. Observe and record the telescope reticle
orientation to the target prior to vibration testing.

4.8.3 Post vibration and shock. Reassenble the telescope to
the test fixture and repeat the test procedure outlined in 4.8.2
The unit under test shall not deviate from the previously recorded
settings for those requirenments outlined in 3.6 and 3.7.5.1.

4.8.4 Cleanliness. The unit under test shall be subjected
to the test procedures outlined in ML-0O 13830 for confornmance to
the requirements outlined in 3.9.1, 3.9.2, and 3.9.3.

4.8.5 Parallax. This test shall be perforned with the
tel escope positioned as outlined in the collimation procedure.
Set the collimator projector to 125 neters. The 20 m|l| reticle
graduation setting of the telescope will establish the geonetric
axis. (Cbserve any apparent novenent between the intersecting
point of the telescope’s boresight cross and the tol erance bl ock
of the target reticle’ s horizontal and vertical lines. Any
apparent novenent between these two points when the inspector’s
head is noved up and down or from side to side is considered
paral | ax. The ampunt of parallax shall not exceed the limts

specified in 3.10.1.1 Repeat the above test at the infinity
setting.

4.8.6 Reticle accuracy. Test shall be perforned with the
tel escope positioned as outlined in 4.8.2. The tel escope should
be unlocked in the adapter and the zero range graduation of the
reticle placed in coincidence with the corresponding line of the
target reticle. To obtain coincidence, shim the unit in the
fixture. Wen coincidence has been established, observe that the
60 m!| reticle line is within the limt lines of the target
reticle to assure conpliance with 3.10. 2.

4.8.7 Resolution. To perform this test, a wall target
containing the appropriate resolution test patter shall be
enpl oyed. Construction of the resolution target and the nethod of
i nspection shall be as outlined in ML-0O 13830. The telescope
must resolve the test pattern within the Iimts outlined in
3.10.3. During this test, the telescope may be support in a “V
bl ock. The use of packing or shins nmay be used to position the
tel escope. Wien meking this test. use a dioptoneter having a
m ni mum of 3 power.

4.8.8 Parallelism of inmage and reticle. with the tel escope
and fixture positioned as outlined in 4.8.2, sight through the

tel escope and observe that the 20 m | horizontal line is in
coincidence with the horizontal target reticle line at the short
vetical line. Parallelism of the telescopes 20 ml horizontal

line shall not exceed the 30 mnute nmark on the target reticle as
per 3.10.4. This test can be perforned with 4.8.6

14
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4.8.9 lmage tilt. Test my be performed with the telescope
positioned as outlined in 4.8.2. The test is perforned by
sighting through a pre-plunbed auxiliary telescope 5549108 and

observe parallelism between the center horizontal reticle line of
the target reticle and the horizontal reticle line of the
auxiliary telescope. Both horizontal I|ines nust be parallel and
shall not exceed the linmts of the angular lines of the target

reticle to assure conpliance wth 3.10.5.

4.8.10 Operability. The operability and torque of the
tel escope's diopter adjustnent, | at ch, att achnent, and rel ease
torque shall be tested by use of a torque wench and appropriate
adapters at the tenperatures specified for conpliance wth 3.12.1,
3.12.2, 3.12.3, and 3.12.2.1.

4.8.11 |llum nation. The reticle illumnation test shall be
perforned under simulated conditions specified in 3.13.1. Place Pl ace
the instrunent in a dark room having a controlled I|ight source.

The observer and instrunment nust be dark adapted. Prior to
performing the test, place a white, matted surface approximtely 2
feet from the telescope window. Perform the test by observing
reticle pattern and determne that this pattern is <clearly
discernible by nmeans of the self-illumnating source in the dark
room Gadually raise the level of illumnation to where the
pattern becomes indiscernible. Place a fixed stop having an
aperture of one-half inch over the objective w ndow and observe
that the reticle pattern is again clearly discernible by neans of
the self-illumnating source. Raise the anbient |[|evel of
illumMnation to 10 foot candle, renpbve the fixed stop and observe
the reticle pattern.

4.8.12 Radi ol ogi cal contam nati on. Contani nation test shall
be perforned by wping the telescope with filter paper noistened
in distilled water. The w ping shall be perfornmed wth nobderate
fomrger pressure. The danp filter paper shall be placed in a

container with the proper portion of scintillation liquid. The The
scintillating system used to neasure contam nation nust be
calibrated. The read out shall be wthin 10% of the known

standard value when counted to a total of 2000 disintegrations.

The actual test for determning contamination is perforned by
placing the container into the scintillation system The neasured
contam nation shall be wthin the limts specified in 3.7.6.

4,8.13 Sealing and purginag.

4.8.13.1 Sealing. The assenbled elbow telescope shall be
capable of wthstanding an internal pressure of 5 + 0.10 psig for

a period of 1 hour with no evidence of |leakage. Prior to the
start of the test, secure the poppet valve in a closed position.
Then pressurize the telescope with dry nitrogen as specifies in
paragraph 3.8.1. Accuracy of the test equipnment wused for this
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test shall be equal to or exceed the accuracies depicted on
Pressure Test Drawing F8565556.

4,.8.13.12 Purging. Connect the test equipment to the purging
valve of the telescope. Adjust the dry nitrogen pressure to the
pressure specified in 3.8.2. The pressure is to remain constant
(6.0 = 1/4 psi) until the dew point of the enmergent gas is no
hi gher than -25°F. Disconnect the purging apparatus when the
relief valve has reseated to mmintain an internal pressure of 3 %
0.10 psig.

4.9 |Interchangeability. FEach telescope shall be inspected
for maximum fit condition wusing interchangeability gage 11747956,
and nmeet the requirenents of 3.4. Any telescope shich wll not

enter and properly seat on the nounting surfaces of the gage shal
be rejected.

4.10 Packaging inspection. The preservation, packing and
marking shall be inspected to verify confornmance to the
requi rements of 5. 1.

5. PACKAG NG

5.1 Packaging, packing. and marking. Packaging, packing,
and marking shall be in accordance with ML-P-14232 and Packagi ng

Data sheet 11741626. The level of protection shall be as
specified in procurenent docunent.

6. NOTES

(This section contains information of a general or
expl anatory nature that may be helpful, but is not manditory.)

6.1 Intended use. The Telescope El bow ML38, when nounted on
Tel escope Munt and Quadrant ML72, is primarily intended to Iay
the M98 Howitzer in azinmuth and elevation for direct fire.

6.2 Acquisition requirenents. Procurenent data should
specify the follow ng

a. Title, nunber and date of this specification.

b. Selection of an applicable level of preservation,
packagi ng, and packing.

C. Applicable packaging data sheet nunber (See 5.1).
d. Applicable stock nunber.

e. Provisions for First Article Testing.
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f. Reliability Assurance Sanple.
g. Contract data requirenents for submission of inspection
equi pnent designs conformng to Data Item Description DI-R1714.
(See 6.3.1.)

h. Prospective bidders should be nmade aware that a Nuclear
Regul atory License is required for the manufacture of this item

6.3 lnspection equipnent desi gn.

6.3.1 Subnission of designs for approval. Cont ract or
designs for final acceptance inspection shall be approved by the
Governnment prior to fabrication or procuring the equipnent. The
contractor is referred to ML-HDBK-204 for guidance. Subm ssion
of design concept on inspection equipnment is pernissible for
tentative approval. The conpletion date for design review wll be
based on the data of the final submission of designs and the
required delivery schedule as stipulated in the contract. Subnit
designs as required to: Commnder U 'S. Arny Arnmanent Research,
Devel opnent and Engineering Center, ATTN. AMSMC-QAF-1 (D),

Picatinny Arsenal, NJ 07806-5000. This address wll be specified
on the Contract Data Requirements List DD Form 1423 in the
contract. Unl ess otherwi se specified, data item D -R1714 wll
apply. Wen the contractor submits inspection equipnent designs
to the Governnent for approval, he shall give the follow ng

information in his letter of transmttal:
a. The contract nunber.
b. The contract item (name, nodel nunber, etc.).

c. The designs renmmining to be submtted and the expected
date of subnmittal.

6.4 Drawi ngs. Drawings listed in Section 2 of this
specification under the heading US Arny Armanent, Research
Devel opnmrent and Engineering Center (ARDEC) mmy also include
drawi ngs prepared by, and identified as Edgewood Arsenal,
Frankford Arsenal, Rock Island Arsenal, or Picatinny Arsenal
drawi ngs. Technical data originally prepared by these activities
is now under the cognizance of ARDEC

6.5 Subject term (key word) listing.

Fire control
El bow tel escope
Radi ol um nous
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6.6 Changes from previous issue. Asterisks are not wused in
this revision to identify changes with respect to the previous
issue due to the extensiveness of the changes.

Cust odi an: Preparing Activity:
Army- AR Army- AR

(Project No. 1240-A954)
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