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0- SCOPE 

This procedure establishes the asSernbly/alignment secuence - and details the .  

adjusttrient accuracies for the interchangeable high power and low poWer lower: 

rbomboid arms 141475 And 141444. 

2,0 DESCRIPTION 

The two lower rhomboid arms are used interchangeably on the A SVS, in order to 

vary it 	field coverage. Each zirrn contains two photographit: lenses 	two 

element; field lens and two :1st surface Mirrors The arm units are tObealigne0 

as modules so that they are fully interchangeable (opticallyandniechanicallYY 

between any of the rhomboid scanners which constitute the prograna. It should e: 

noted that interchanging arms will upset the final systems error calibration so.t:laa 

the arms are not truly interchangeable, 

SUMMAPy: 

.Alignrnent Procedure: 

3. 1 	'Conce.pt  

Standard optical tooling is combined with special fixtairing. o provide bOth.t: 

Alignment recjuired by the overall. error budget detailed: in memo 344 68,c..1.6 

the critical opticn.1 centering required to provide the specified image quAllt 

In order to provide a.C.cess.to  the lens. Adjustments the lens fixture, Will: 

support the lens Sc) that it swings in a ,vertical'.rather tllanthe ori'zc ii:  

tal.pla,ne of the SVS. An ;tdjOstable Steidy .rest 	 to•set the aL'm  

horitoritaland parallel tolbebaSe surface plate. .Theariti:will - be set 

referencing from the keyway using a• dial indicator. 

The mirrors are assembled and their alignment to. each -others And to the 

lens .axis is confirmed, The assenablecl lens mounts (withoutnses) a le .  

test fitted and the flange reference Surfaces checked'fer squareness' to the 

optic axis. The rear (farther frorn the film) photographic lens is installed:;.._ 

and adjusted using a collimator. The front lens is installed and both :the 
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,entering , and the fOcus are adjusted to a special target representing:the 

input. ModUle magnification is verified with.. a stage miarOxrxeter ., The /fittse: 

are fine-adjusted to obtain the best possible image from.a pinhole The 

optical performance is verified by substituting 	resolution target: The field' 

lens elements are installed and their focal shift and image centering !try:  

checked. 'Elie lower .arm is then installed to the upper arm ,1413.,0 .4P 	4`• 

adjustments are made to the zoom collimator and the X-Y drive coutilingip 

Rhomboid Alignment Procedures :344-68-167. 

.2 .Firfal Assembly Tolerances  

The optical macs into and.out of each armbe parallel:.W41*in' : 	• 	,, 	• 
10 arc minutes 	the mirrors miist be parallel withinfive arc 

minutes) .. 

1.2.2 The optical axis, as:defined by the coupling fiXture shall be ±10 E arC:.. 

minutes and coincide with the nominal height *, 003 	e the optic: 

must be parallel to the lens mount: reference surfaCe .and. keyway) 

. 2,. 3 'The.,reitir letiS shall be, Optically Centeredite: the referepOe ,reti.cle! 

3 2 4 The tront lens shall be centered so: that Center..,center dittltanee .o 

rhomboid is Maintained k.(120., 

4-5 All of the lower rhomboid arMs high a' rid lowpowe,:r1:: 01Eak.11a*e:0e 

mon focus within a range of:,.0(f3't 

3 2.6 The high: powe r niiIiitilershall have a triagnifiCatiOn', 	 4 
of 2.0/X ±2%. The low powermagnific.-atiort shall be . 5'xkAz. tt..7 • 

4.0 EQUIPMENT REQUIRED 

	

4,1 	Lower rhomboid arm alignment fixture 1403750,1,- 

4.2 Alignment telescope., Taylor-Hobson 112/636/638 

	

4.,3 	Bore'fixture, ,Taylor-IlobSon 112/646 

4.4 Filar microscope Gaertner M115A 

4:5 Starrett level 199 

• 4.6 Starrett inside micrometer 12413 

?.; 
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4.7 Sta.rrettheight gage number 254 

4. 8 	Starrett dial test indicator -,niimber. 711,. or equivalent, 

4 9 Collimator, Taylor -Hobson 112/782, on:floor stand 

• .5... 	DETAILED ALIGNMENT PROC.EPTJ..i.2E: 

5: II' Set  up the alignment fixture .(140375G1 Yon any .solid..sniface:and..leir01...th 

base pl4e: of the .10cttire.. Use .Starrett 

5. y . Mount the lower arm Owits . mating'.Support.ilange..and,:.adjti:st`t. e"jaclezrig;̀ serb  
s.

to  Si.ippOrt the:free end of the. 	The,..jacking.Screw:Shd:414!-Iae.adj4..Ste 

until the rkeyway on the 	is ..pax.allel.:•tOi.  

(Starrett number 254) and 'a:Alai:test: indicator :(tarrett's.nufriber..7144 to 

adj.iist the arm key-w.ay.until.  it .1s.-parallel to the .:t.).A.se.-plate'sWitlii.k.:,..0005:Itte,,  -•-• 
5.3 Install an alignment telescOPe inthe.bore fixture .(Ta.ylo,r.:.Hob:son 

and mount the bore fixture in:the biireprovided behind the reticle,. 

S. 4 Align the telescope with the oPtical axis as established by thersemirefleati 

reticle. Autoeollirnate from the .semi-r6flecting surface 
, 

adjustments to position the telescope perpendicular to this surface 

lateral adjustment built into the system to translate the boie fitture.Ant.l. 

the telescope line of sight c:',Oincides with the reticle center. 

5.5 Mount a mirrored target (R&E 7.16250) in the target stand asterrit4 (140347 

and align the target (and the target stand .aSSerribly) With. the -optic .l aXt-s 

establiShed in 4. Lateral:adjustmentS a thetarget May 

the target with a small; 	 djUstMentS of angle ,OUvi respect tef,a 

"vertical pla.nerthrough.the optical axis may.....be ,•made by.'adjO.Stment-oP,t.  
. 	. 	- 

guide bar whiCh consists of ̀ .a.  piece of ground...flat.St4C15. Tt Will' be neO*k:i.:1?4,r 

to maintain the target, at a fiXed distance from the 'flartge.of'the reicleIricY4F1 

while it ;s. being.adjuited.- This maybe..acc.Ornpliihed 	obts.koin anArIS 

micrometer fStarrett number:-14410; Use the nebe,ssary...:exterision airs 

set i,t to 10.043 inches. Use t 	inStritrierit .With: thiS settitig,as 	:$3tes ,t 

maintain the. proper distance between the face of the flange adjaCent. to„the 

.semi-refleeting reticle and the Pad above the reticle. ap'ertur 6/1 	ta. r.  
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stand assembly., - Should it be nec ess:ary'to tilt the target •stand assembl 

ter acComplish autocollirnation from the. target., tilting .Screwe are builtli4o 

the base. When the target and the guide 'bar have:been properly Oigned', 

clamp the guide bar in position. 

5,6 5et the inside micrometer to 10,974 inches ,and while maintainingthis:settin 

use it as a gage to adjust the set screw which servei as a stop:forAhe-tkr 
. 	. 

stand asSembly. The target•On the .aSsembly Must remain a.ligne w;:th t 

telescope during this adjustment. 

7 Install the elbow mirror and.initall the optical axis target assernblylp4 $7:4'  

on the:lens pad. Align the elhOW .mirror by aittOcollirnatiorx. frorn'thelo' g.e. 

axis target.. •Tolerance for this alignment is ±1 arc minute-. 

5.8-  Remove the optical axis target, Slide the - target stand asseMbly on-the la se 

plate to make, contact with the •Set sere* r(1,j1.i.ited in 'step, 5;6 

5.9 Install the wrist mirror on the, rhomboid arm. Align-this mirror by atir01 

collimation from the target on the target stand assembly to 42- arc roknuteS 

5.10 If the high power arm is being aligned, remove it at this point and' inStia 

the compensator assemblY (140393G1). Replace the arm and check tl e 

target alignment. 

5.11 	Remove the target stand assembly, Mount a col.liMator•on.the flogrIstan 

and align-it with the telescope line of sight. 

5 12 	.Remove. the telescope andthabore fiture as a tartit:and...4asta.11,the:,:rAlstr 

(Gaertner`114115A 	Focus the mir coscope upOn• the 0 t4,cal..,:axie 

5.13 	Install the lens Closest t6:1, e. e'lbo'w •rni.r.r6r. A 	 t 	IS 	is 0 

image at infinity upon. the plane'of.the-optiCal 	 Center t 

to make the image center -Coincide with the reticle cente r,..,:::
. ;  

5 1 I Low-powerarm 	Move -the 	 "6;6 	n011 tdvv* 

elbOW:mir r. 

'5:::1.4', Install the second lens. Re.install.:the target::sts, icl ae:Serhli 	ust 

to focus the target imageuPon the.reticle:plalie 
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5 15 At this point magnification and resolUtion.may 	checked br.stibst;ituti'bi; .0 

the proper target on the. target:stand assembly, The point Seurce .; 

Must be 6ca.rriined,,and:tbe cenfe..ripg:of both lenses correetediliy.qil.a we 

defihod, symmetric airy diSk is observed. 

5.16. Remove the rhombOid arm and install the:field lerises, 

5 17 , IlemoVe the MiCrOs0ope and:iriotajl the tefest: op0"00 :§oro::fi*tt.tte: 

the alignment of the telescOpeWith the optliCalai.is„:irette'le, 

K&E mirrored target inthetargetitand.aS,Setlibly.,:.4r1 rearigh:s.iiit. lateral 

It. will be. necessary -to ruSe the, 	microMeter Set to IQ..., 97/4.:.:.;inche.S;:a. 

gage as in..step 5.6 to complete thit srealigrirrie,ht. 

5. 1 8 Remove: the•reticletarget, rn.$t.411.. the rhomboid: arm:. 

5.19 'Chec k the .centering of the stage target iMagewith the t..eleSCOPe, The Of*.  „ 	.  

t,r,go.f.'ShoUld be moved to contact its:.  stop ftir'thiS•checic, :.  

5. ZO If the.:fecus of the a.rm has been 	r:bed by the installation of the.  field,';lens 

it may be adjusted alter the lower arm. has been joined to the upper  -arm 

Observing the image rc istration with .t he. reticle, above 	shoulder • 
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