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MIL-T-45011A(MU)
31 Mvav 1968
SUPERSEDING
M1L-7-45011(0rd)
25 November 1957

MYILITARY SPECITICATION
TELESCOPL ELBOw M17C

1 SCOPE

1.1 This specification covers one (ipe of & power prismatic elbow
telescope wvhich has a b degree field of view, color selection filters,
and a special patterned reticle. (See ¢ 1)

z APPLICABLE DOCUMENTS

21 Tne following documents ¢! tn¢ 1ssue in c¢ffect or date of

rnvitatior for bides or reguest {0y pronocel form ¢ part of this specifi-
catior to the evtenl specified herein

SPECIFICATIONS
Military

MIL-0-13830 Npt1ical Components ror Fire Control
Instruments., General Specification
{overning tnc Jvanufacture. Assembly
ane Inspeciion of

MIL-F-1392¢ Fire Con.rol “areriel (eneral
Speci1!{ catior Governing tne Manu-
factvrce and l!nspection of

MIL-P-14232 Perts tquipment anc Toels for Arm:
latcriel, Facwaging and Packing of
IL-1~456007 Inspecricon Lauipmert  Sunply and

rfain.enance of

STANDARDS

Military

MIL-STD-105 Samnling Procedures and Tables for
Inspection by Attraibutes
MIL-STD~10¢ Qualit ssurance Terms anc Definitions

TSC 6650
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MIL-T-45011A(MU)
DRAWINGS
U.S. Army, Frankford Arsenal
F8636070 Telescope, Elbov, M17C
PACKAGING DATA SHEET
8636070 Packaging of Telescope, Llbow ML7C
3. REQUIREMENTS

3.1 Fabrication. - The telescope shall be manufactured 1in accordance
with Drawing F8636070 and all drawings pertaining thereto.

3.2 General specification, The contractor shall be responsible for
compliance with the following recuirements of MIL-F-13926

a. Order of precedence

b. Dimensions and teclerances

c. Inorganic protective surface finishes
d. Part identification and marking

e. Workmanship

3.3 Environmental.

3.3.1 Extreme storage temperature. - The telescope shall show no
evidence of physical failure at the standard ambient temperature of 60°
to 90° Fahrenheit (T) sfter having been exposed asnd thermallv stabilized
at -80° and +160°F, The telescope shall subeecuentl. meet all applicable
requirements of this specification at the c<tancard ambient temperature,

3.3.2 Extreme operating temperatures.- The telescope shall meet the
applicable requirements of 3,7 wnile exposed andé thermally stabilized at
-40° and + 150°F.

3.4 Vibrgtion.- The telescope shall meet amplicable requirements 3,5
to 3.7.2 inclusive of this specification after havirg been vibrated at 30
cycles per second at an amplitude of 0.06 inch (0,12 total excursion) for
a period of 5 minutes plus or minus 15 seconds.

3.5 Cleanliness, - The telescope shall meet tne cleanliness require-
ments of MIL-0-13830, There shall be nc more than C particles of dirt vis-
1ible when viewed tnrough the evepiece. The arez of eact particle shall
not be 1in excese of tne area equivslent tc z size 5 «ig, Tnis requirement
shall be met in gll filter positions.

3,6 Accuracy.

3.6.1 Orientation. The telescope, positioned with the mounting surface
in a vertical plane and the keyway centerline vertical, shall meet the
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requirements of 3,6.,2 to 3.6.7 inclusive, Tilter wheel shall be 1n clear
position.

3.6.2 Collimation.- Optical line of sight shall be pezrallel to the
mounting surface and be perpendicular to tne %eywav centerline within 0.5
mil.

3.6.3 Image ti1lt. - Image of 2 vertical tavrget line shall be vertical
within one degree of arc.

3,6,4 Parallelism of reticle and 1image.- Verticel center line of the
reticle pattern shall be parallel to the i1mage of a verticle target line
within 30 minutes of arc.

3.6.5 Parallax.- Parallax at the center of the field shall not exceed
0.1 mx1 when viewing a target at 1200 * 100 meters,

3.6.6 Resclution. - Resclution of the opticzl a.is shell pe si» seconds
of the arc or less., Resolution consists { uetecrable line structure and
prooer line count ir all four merid.ans, nCus varlablon between anyv twoe
mer:idiance shall not exceed 0,25 dionter at the oveplcce.
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Filters, - Collimation anc pars = ~ecuoremente shall be met
hl
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filters positione. ar the ortical .. hi.
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3.6.8 Evepiece focus, - Fveniecc focus shall be acjustatle over the
range of plus £ dioprere te minus & diopters as read on the evepilece scale.
The ~erc diopter setting of tne reticle shall indicate cere within * 0,25

d:opter zs read on & dioptometer,

3,7 Operabilitn,

2 7.1 Diopter agjastment, - Torque recu.rec Lo 10late the diopter
ustment shall not exceed € inch-pouncde .her tne telescopc 1< thermallv
1l:zed at standarc ambient temperature (ol te G FY and shall not e>-

&

-

1nch-pounds wher -hermally starilized st the temperatures of 3,3.C.

3,7.2 Tilter selecter aciustment, - The fZilter selector knob shall pe
mechanically operable for positioning each fi1lter in the optical path when
the telescope 1s thermallv stabilized at the standard ambient temperature
and the temperatures of 2.3,2., The detent shall latch with and hold the
filter holder rigidiv 1r positior wner eacr filter i1s positionea in the
optical path. Torque required to release the filter from latchea position
snall not exceed 3 inch-pounde.

- OUALITY ASSURAMCE PROVISIONS

4.1 Responsibilitv for inspection.- Unless otherwise specified in the
contract or pwr hase order, the supplier is responsible for the performance
of all 1 pection requirements as specified herein., Except as otherwise
spec:fie’, the sc->lie may utilize his own facilities or any other facilities

suirt:ble “or tne =vrf -ance of the inspecticen requirements specified herein,
unless *o7rov. wy he Government, The Gcvernment reserves the right to
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perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.

4 1 1 General provisions.- The component and subassembly i1nspection
requirements of MIL-T-1392v form a part of the cuality assurance provisions
of this specification. Defiritione of irspection terms snall be as listed
in MIL-STD-109.

&.2 First article (in.ti.al proguctions approva. - The requirements
{or first article approval ana the responsibility (Government or contractor)
for first article testing shall be as specified 1n the contract The sample
for first article approval tests shall consist of three ¢3) relescopes
manufacturec 1n thne same manner usirg the same materiale eguipment, processes,
and procedures as used 1in regular production All parts and materials,
including packaging and packirg shal. be obtained from the same source of
supply as used 1in reguvlar productior

4 2.1 Government testing - Y“her the forernmen' 1s responsible for
e P
conducting first article approvel tects the contracter prior o submitting

the sample to the Govermmrent shell i1nspect the samnle to insure that 1t
conforms te all tne reauirements of tne contrac. and surmic a reco~” of
this 1inspection witn the sawple, 1nclucin: cercificates of conformance
for materials

4 2.2 Contracter testint - Wnen the contractor 1= responsible for
conducting first article approval tests, tne sample shall oe inspected by
the contractor for all the requirements of the contract The sample and
a record of thie inspectior :ncliucing certificates of conformance for
materials. shall be suomittec Lc che Goverpment fo. approva. The Govern-
ment reserves the right Lo wilness ThHe CORTrac.or's 1nspection

4.2 Irspectior proyisions

& 3 1 Submissior of produact - Ualess othervisce snec.fied by the
contracting officer 1inspect:ion ict sice 1o0¢ forma 10r andg presentation
of lots shall pe 1ir accordance witlb "Suom.ssicen of Proaect ' pro.isions of
MIL-STD-105

4.3,2 Examination and tests.

L 2.2 1 Components and subassemblies - All components and subassemblies
shall be inspected 1n accordance with the 1nspectilon provisions contained
1n Supplementarv Qualify Assurance Provisions ‘S0AP) listec in the technical
data pachkage (TDP) in the absence ol SQaP's the aonlicabie Quality
Assurance Provisions of MIL-F-139%¢ snall appl: Csamination, and tests
related to Section 3 herein shall be performed on a single defect (1individual
characteristic) basis in accordance with MIL-STD-105 and the sampling plans
specified in Tables I, II and III herein. Examination and tests for
packaging, packing, and marking shall be 1n accordance with MIL-P-14232
and Section 5 herein. The tabulated classification of defects in Tables I,
IT and III shall constitute the minimum inspection to be performed by the
supplier after first article approval and prior to Government acceptance
or rejection by i1tem or lot.
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TABLE T - CLASSIFICATION OF DEFECTS

MIL-T-45011A(MU)

CLASS CHARACTERISTIC REQUIRCMENT TEST PROCEDURE
MAJOR AQL 0,65 Defective

101. Vibration 3.4 5.6.3
10z, Cleanliness 3.3 4.6.4
103. Resolution 3.6.6 4.6,.5
104, Collimation 3,6.2 L,6.6.1
105, Parallax 3.€,5 4£,6.6,2
106, Filters 3.6,7 4,5.6.,3
107. Image tilt 3.6.3 4,6,6.4
108. Parallelism of reticle and image 3.6.L 4,6.6.5
109. Eyepiece focus 3.6.8 4,6.6.6
110. Diopter adjustment. torque 3.7.1 L,6.7,1
111, Filter selecteor adjustment torgue 3.7.2 4.6.7.2
MINCK None definec

NOTE+ The teste of Table T shall pe concuctec at a temperature betweern

60° and 90°F,

- Rejected lote< snall be screened
for all defective characteristics. Removel or correction of defeccive
units anc resubmittance of rejectec lots shall be i1n accordance with
"Acceptance and Rejection' as specified in MIL-STD-105.

4.5.5 Acceptance and rejection,

4.4 Special sampling.,

- One telescope shall be selected at ranaom as a
The sample shall meet the re~

4.4,1 General,
speciral sampling from each 100 produced,
quirements and tests in Table II.

TABLE 11
Ho. CHARACTERISTIC REQUIREMENT TEST PROCEDURES
301. Fabraication 3.1 Applicable
Draving-Visual
302, General specification 3.2 MIL-F-13926 -
Visual

4,4,2 Envaronmental. - Three celescopes shall be selected at random as
samrles fror eaen 50 produced, or from each montns production whichever
occurs first, Each sample shall meet the requirements and tests in Table
I1I,and shall then meet the requirements and tests 1in Table I.

TABLE ITI

NO.  CHARACTERISTIC REQUIREMENT TEST PROCEDURES

303. Storage temperatures (-80° and +160°F) 3.3.1 4.6.1
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304, Diopter adjustment, torque 3.3.2. 3.7.1 4 6.2, 4 6,7.1

305. Filter selector adjustment, torque 3.3.2, 3.7.2 46.2, 4.6.7.2

4,4,3 Failure of sample.- Should anv one 1ter of z special sampling
fail to meet the specified test requirements, acceptance cf the represented
inspection lot shagll be saspended by the Government until necessary correc-
tions have been made by the contractor and the resubritted i1tems have been
approved (see 4,.3.3).

L.,5 Inspection eaquipment., - Except as otherwise provided for by the
contract, the contractor shall supplv and maintain inspectilon equipment 1n
accordance with the applicable requirements of MIL-I-¢5607.

4,5.1 Government furnished inspection equipment. - Where the contract
provides for Govermment furnished test equioment sunplv and maintenance
of test equirment shall be 1rm accordance ‘1th arnlicatle reanirements
specified 1n MIL-I-45607.

4L,5.2 Contractor fvrnisghec i1nspection equipment

4,5.2.1 Government desicrn. - Ulrlece ornervise specified in the con-
tract. all inspection equ:mment spec.fied by drawzng number ir specifica-
tions or SCGAP forming z rart of the contract snall pe supnliec by the con-
tractor in accordance with techn.cal uata listec ir the technical cata
package {(TDP).

4,5.2,2 Contractor design. - The contractor shall aesign and supply
inspectior equipment compatible with the "Tcst Methode and Procedures'
specified in 4,6 of thie specification and «:xth the component inspection
procedurecs specified 1n '"“raringtior’ anc cet Tacilizies' requirements
of MIL-F-13626. Since tolerance of test ecuipment 1< normallv considered
te be vitnin 10 of the proouct tolerance for wpicr it .e 1intendec this
inherent error 1n tne tCst €qL.pment des.t” mast ne considcred as cart of
the rrescribed procuct tclerance limit Thus concoept  construction
materiels dimensions anc tclerances usec in Cne desicn 0! test eoulpment
shall be so seiected and con:trellec as teo insurc that the test equipment
w1ll reliapls 1indicate accentabilit: ¢l a picouct which goes not exceed
90% of the prescriped tolerance limit, and permit vosil:ve rejection when
non-conforming. Construction shall be such as to fac:litate routine
calibration of test ecuipment

v
AR L]
4

4 5 2.3 Inspection e€gu.pment desiyn requlrements

;

4 2 3 1 Orientation of telescope (mounting: - The inspcction of the
telescope for the accuract reguirements v.l o0 accomp'’ishec by means of
special testing equipment as depicted herein

wy

a. Leveling of the special testing equipment - The qualified
surface of the testing equipment utilized for securing a target projector
collimator, an adjustable holding device and a viewing collimator shall be
crossleveled within 10 seconds
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b. Holding device.- The device shall be capable of securing
and positioning the telescope with 1ts mountiiz svilace 1n a vertical
plane and the locating keyway centerline vertical on leveled surface of
the test ecuipment within 10 seconds,

¢. Target collimator - .\ tarzet projecterl culaamator having
a clear aperture of at least 1-3/4 1nches shall be a part or the test equip-
nent The target projector collimator shal have ar ap-renriate calibrated
target reticle patterr for measuriag the o, tical and mechanical accuracies
ol tne telescope. The vert.cal ret.ucle line . ltarget test ret.ocle pattern

¢
sha:l be adjusted rlump. The optica’ a 1¢ ¢ tne target nrolector collima-

tor shall be alined coincident to the geomcetiic a '~ of the telescope under

test Unlecss cotherwisc specifiea, the tarzet nrojector colliimator snall be

acjusted for 1nfinity focus. The _erc Tinc o” <sy2ht nf the target preojector
collimator shall be set 1tn the line o: ~._nt 1n the same horizontal level

plane (as the nominal line of sight of the t.lescope? 1thin 5 seconds.

-.5 2.2.2 Torgue reaousrements - Nt ovo rono' oty he tester w.th a

—inirur range frcT 2erc ¢ ter 1nch “ueaor Lo accurac o1 h.oeh shall pe
nlug 01 mlnus One-quarter inch pound throauioet the ent.ve sone of escur-
cr10r, snall pe utilized. Tne tesc 1. cour we sha DL LGLioneC wilth
sultaple acanters to acconmodate tectin . the Jdionter aeruvetrnent and the
f:lter selector kneoh

4.0 Test metnhods wnCc TYocedures

5.0 1 L[ treme storausc tenpciature.-  The oostinae cculoment utilized
1in this test shall pe i1n accerdance it the Test Fecilities” requirements
of "IL-F-13926 and the cond.tivis of . Iie Lelescone shall be exposed
tCc each temperature e treme spccified 1t . . .01 =2 mintmue o f 5 hours.,
ALter each temperature e7o0Sure fhe Letoe=. ¢ ~lLel' Do ot@bl:izeq L1n an
amrient temberature petween ol anc YUY F ooand e gected tToEne risuel.,
tactiie and audiple e aninar.on ! ~.u The felereops shesl then be
subjectea TS the tests 1a -.L - throali - - _ " aclasive Lo determine cons-
rorrance tce 2.2.1. Tne temperature shas v . onap o @t g rall Not esceec-

nz 1& ¥ per minute

-.... L treme COnerating temperatu . - TInhs tastin_ e€galorent utilizec
irotnis test shall pe 1n accoraance 1ttt Lie " Test Faclaiiles’ requirements
ol MIL-T-13926 and the conditions of 3.2.2. Tnc tclescone shall be exposed
to cacr temperature extrene specilfied in 5.3.2 for & period of 5 hours. At
tne ¢nc of each 3 hour period, and while still at tho t-mperaturce exireme,

tnc tclescone shall be subjected to the apcticdele test 0 .6 7.1 through

-.t 7 2 1nclusive. The telescone shall corrorr to tne recuirenente cf 3.3.2.
The temnerature shall ve changed at a rate rot ¢ ceeding 18 T ver minute

-.t.. Vibratior. - Standarc viprating cauipment canable o1 providing
the amplitude and {requency specified in 3.4 shall be utilized for the
vibhration test. Unless othervise specified the test euuipment shall be 1n
conformance ' 1th the "Test Tacilities" re_uirements of MIL-F-13926. The
telescope shall be mounted on the vibrating tahle b wmeans of an adapter,

Th s adanter shall position the telescope with 1ts mounting surface and
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keyway 1n a vertical plane. The telescope shall be vibrated in a vertical
plane for a period of 5 minutes + 15 seconds Upon completion of the
vibration cycle the telescope shall be subjected to the tests specified

in 4.6.3.1.

4.6.3.1 Examination.- Subsequent to vipration the telescope shall
be thoroughly examined for physical aefects to aeterminc conformance with
3.4, prior to being subjected to tne remaining tests specified hereain.
A visual examination shall be made for missing or damaged parts, A
tactile examination shall alsc be conducted tc determine looseness or
improper functioning of moving parts sucr as diopter adjustment, {ilter
selector knob, etc. An audible examination shall be made of the telescope
pv shaking 1t and listening for loose intermal parts or broken optical
components, such as lenses, prism, retic:ie, etc. Any one of the possible
defects defined above shall be cause to consider a telescope defective.
Telescopes which have passed the above examinations shall be subjected

to the tests specifiec in &« ¢ ¢« tnrough « €.7.2 1nclusive.

4.6 4 C(Cleanliness.- The optical surfaces of the telescope shall be
inspected for cleanliness 1in accordance w.tt MIL-0-13830 The telescope
shall conform to the cleaniiness recuirements of 3 3

L 6.5 Resolution - Poscitior tne relescope on & hoicing aevice capable
of accepting the locating suriace cof the telescope assembly With the
f1lter of the telescope 1n clear pocitior perform this test utilizing an
observation telescope with & magniiicatior of ar least 5 power (3X) and
& resolving power chart on a wall target The test methoas anc procedures
shall be in compliance witr the ''Resolurion Test" specified in MIL-0-13830
and the resolving power chart shall contain four line sets as shown in
Figure 1 therein The observation telescope shall be positioned at the
eveviece assemblv cf the telesc.ope Tne focus of the oopservation tele-
scope and evepiece shall be estaclishe. at one best tocus setting for
viewing of the detectable line structure and prover line count of tne
resolution target. Resclutior of tne telescope opiical svstem snall meet
the requirements specified in 2 6 ¢

4,c.6 Orientation - Perform the 1cliovine tests w,.tr the telescope
assemplv positionec om specia. testing equipment conformirg tco 4.5.2 L.1.
Tne filter wneel shall be in clear position., The clear “1lter shall be 1in
the field of wview of the tele cope with no overlap of acgiacent filters

L.6.€6.1 Cellimation.- Ooserve througn the evepiece of the telescope.
The line of signt througr the geometric axis of the telescope reticle
pattern shall meet the requirements specifiec 1n 3.6 2

4.6.6.2 Parallax - Perform this test with tne dienter knobt scale of
the telescope set for best focus of the telescope reticle., Parallax
requirements shall be met when the target image 1s adjusted as specified
in 3.6.5. Parallax will be recognized by displacement of the telescope
center lines with respect to the center target image lines when the
observer's head 1s moved side to side or up and down. Displacement between
the telescope reticle and target image shall not exceed the tolerance
specified 1n 3.6.5.
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4.6.6.3 Filters.- Perform this test 1n sequence with the tests in
5.6.6.1 and 4.6.6.2, Position the filter selecter knob adjustment to each
filter detent position as specified in 3.6.7 w1th respect to the telescope
assernbly filter positions. TIntroductior of each filter i1nto the ontical
path of the telescope snall meet the requirements specified ir 3.6.2 and
3.6 3> with no overlap c{ adjacent filtars

«.0.€ & Image tilt.- Perforn thie test «1th the 2:1d of ar observa-
tion telescope containing e vertical and nor zontal reticle line. The
vertica. '"'0" reticle line shall be couinpcd .ith tolerance marks 1ncorporated
on beth sides of the "0" vertical reticle line to determine i1mage tilt
accuracy. Plumb the vertical line cf{ the observation telescope and position
the telescope on the qualified levelcd surfacc of thc test equipment at
the telescope eyepiece assembly. While vie. ing through the telescope
obtain ccincidence of one extremity of the telescope's "O" vertical reticle
line -"ith respect tc the vertical target .nage  ne The 1magse of tne
vertica. target image 11ne <nall be para’lcl to the oolesciope vertical
reticie line withip tne tolerancc specif.ca 1r . » o ac measured op the
ceservation telescope reticle.

~.7 €.5 Parallcl.em «f reticle and 1ma.. - Feriorr this test wnile
ooserying through tne evepiece or the elbo  tcl <cone 1t the unalded
eve. (Ope evwiremity of the teiescope vert.cal ~eti1c € ¢ ne sha’' be

ceinclaent to a verticel Larect 1mage o« T clricse ‘une snall be
paraclel tc the target 1maze .1ne vithin the ©¢lerdnce specificd 1n 3.6.4,
as measured at the other estremit. cof the vertiie' rvetocie line vath
respect to the target image.

s.c.6,t Evericce focus - A citlbrdtud uic tonelor titn a magnification
¢l at leas:t > power (3} small pe util_zco ror measurire the accuracy of
the zerc dionter setting of tne rcticie Set the ci1op.ometer objective
scale to zerc ang 4gjiust tne 10pLtdncler « o 1o ¢ L' GLost .ocus 0f the
cicrtometer reticle. Set the diopter vnok of the telescone even.ece
assemtl - te indicate cero gionter, Posiit ~- tne taostomcter at the evepiece
oI ine telescope. Opserve through the dioptoretor, obtain best focus cof

the LC1escopr reticle ©V auvjustment <L Lhe welescupe e enece d.ooter

Nlele Tne reticle shall be i1n best [ocus . 1ithin Lbe tclerance specified

in 5 6.8, as measured on the diopter hnot scale of the telescope Evepiece
focus shall be adjustable through the rangce specified 1r 3 6.8 irom the
estatlished best focus of the telescope rcticle ac measured on the diopter
net scele of the telescone.

~ ©.7 Operability.- The tests in 4.6.7 1 anc 4.u 7 2 shall pe per-
10TYTeC _t.ollzlng stancard measuring eguilonent svec.flec ir -.5.2.5.2.

4.6.7.1 Dicoter adrustment.- With the adapter aifixed to the diopter
adjustrent, the 1i1opter adjustment shall be rotated through the range
srecified in 3.7 1. The running toraue shall not ewxceed the values
specifier .a 3,7.1 at tY - _emperatures indicated.
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4,6.7.2 Filter selector aciustment - The f:ller selector knob shali
be mechanically operable for positioning each filter as specified i 3.7 2
at the temperatures 1ndicated The rurning torque reauvlred to reiease
the fi1lter {rom latched positior shal  net ¢ cced tne tolerance snecified

in 3.7.2.
5. PREPARATION FOR DELIVERY

5 1 Packaging pachking and mariang.- Packaging, paciing and marhking
shall be i1n accordance with Packaging Data Sneet 6636070, The level of
protection shall be as specified 1n the procurement document.

6.7 Intendec use.- F[lbov Telescere M17C e rrimarils 1ntendec for
AN'CMD- 4 v ga'sgy andg orient the clectrical

i

use as & comnonent of Ra.ir Set ¢
ca. ri1ac ot saght on a f..ed target

anis of the antenne v.th the oot
Rawin Set AN/GMD-1A. component of o« rd insonde svelem usec te gatner and
interrret metecrolcrical spteliipence s oo Loaes s o table ground-oased

radgic cirection f:nder that 130t~ « DILLoOP-DO'ne raliCelnae Srarsmitter.

6.2 Oraering aeta - Pro t ducvron - =aould spectfy the
following: N

n
c

1
[
I

Title number and date o« 7 b~ < coaficaetion
Selection o appiicatlc v cis 1 miescrvarion  onackaging
and pacning reauived (sce S 1o

T om
s

e

Custodian Frevd>™ing acoivis o

Armv - MU Ay o= L

10 ~
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INSTRUCTIONS  This sheet as to be filled out by personnel either Govurnment or contractor involved an the
use of the specifivatiaon in pracurement of products for ultiTate use by the Department of Defense  This shect
1€ provided lor abtamang information on the use of thas speaification which will insure that suitable products
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