General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



NASA CR-

2L 732
(RASA-CR~1“7394) THE 3-AXIS DYNAMIC MOTION N76-15179
SIMULATOR (DMS) SYSTEMN Final Report
(Contraves Goerz COIp., Pittsburgh, Pa.)
175 p HC $6.75 CSCL 14B Unclas
G3/09 07472
1/‘
P
S
3 c oz-:
- 3:: > -
P 25F.5 z
el
- . Sg82-a

301 Alpha Drive. Pittsburgh. Pa.15238

The American Subsidiary of Contraves AG.,
Oeriikon-Buhrie Holdi



FINAL REPORT
FOR THE
3-AXIS DYNAMIC MOTION SIMULATOR (DMS)
SYSTEM

R-3599

The information contained hetelis is being teds avallable‘as the proparty q'. and for the purposes of, CONTRAVES-GOERZ CORPORATION, Suhsidiary of CONTRAVES AG, OERLIKON-BUHRLE HOLDING. 1t eannot by
Iawlully teproduced in any torm nar divulged to any third Party, nor ustd far oy purpose ather thon that Jor which it iss bean made availabie to you, without the spscific written consent of CONTRAVES-GOERZ CORPOAATION,

The American Subsidiary of Contraves AG, Oerlikon-Buhile Holding



ETIN POy mu;\v‘

FINAL REPORT
FOR THE
3-AXIS DYNAMIC MOTION SIMULATOR (DMS)
SYSTEM ‘

(Customer Order No. NAS9-14185)

R-3599

K-00997

November 22, 1975

Prepared for-

~NASA LBJ Space Center
Houston, Texas

and for the purpuses of, CONTRAVES-GOERZ CORPORAYION, Subsidiaty of CONTRAVES AG, OFNLIM‘IN LBUHALE HOLUING; It tannot be

The Tnformation confained harala It heing mads availsble sy the propeity of,
than that for which it las been made available to you, without the spulllc wnlun consent of CONTRAVES- GDEIIZ COAPDRATION,

iawfully teproduced in any form ndt divatged 10 sny third Party, nor used for sny pmunn other

The American Subsicliary of Contraves AG, Oerlikon—Buhrle Holding



TABLE OF CONTENTS

PAGE
__________________________________________ 1-1
2.0 STGN1FICANT CONCTRACTUAL EVENTS ==m====mme—m—memsm==mes 21
2.1 . DETAILED EVENTS mmmmmm—mmmmmme—sm s oo o= 2-1
3.0 ACCOMPLISHED SCHEDULE —-mrm==ms====mmmm===ssm=wemoo===os 3-1
3.1 = SCHEDULE REQUIREMENTS -==mm==m===========—==== 3-1
3.2 BARCHART OF ACCOMPLISHED SCHEDULE ============ 3-2
3.3 COMMENTS CONCERNING ACCOMPLISHED SCHEDULE ---= 3-5
4.0 LIST OF DOCUMENTATION PROVIDED UNDER THIS CONTRACT =--- 4-1
4.1  MONTHLY TECHNICAL PROGRESS REPORTS -=-===--==- 4-1
4,2 PHASE/MILESTONE CHART ——=-===—==——==o======oos 4-1
4.3 ACCEPTANCE TEST PLAN —mmmmmm=mm—mm e mm e 4-1
4.4 DESIGN ANALYSIS REPORT m=mm=mm==mmmmm oo e 4-1
4.5 MANUALS == = m e o e e = 4-1
4.5.1 MATNTENANCE AND OPERATION MANUALS ~-- 4-1
4.5.2  VENDOR MANUALS e e e e i 4-2
4.6 DESTGN DOCUMENTATION —-mmmmm=mmm e mm s e 4-2
4.6.1 DESIGN DOCUMENTATION, PRELIMINARY --- 4-2
4.6.2  DESIGN DOCUMENTATION, FINAL ======== 4-2
5.0 TEST RESULTS —mmmmm s mmmm o e ot 5-1
5.1 PRELIMINARY TEST RESULTS ——==-=- RS 5-1
5.2  FINAL TEST RESULTS =—=mm==-=m==s=====—=m—=—o—-  5-1
6.0 RECOMMENDATIONS —===~ ———————————— ————— —————————— 6-1
“6.1 SLIP RINGS ON OUTER AXIS —m=m==mmmm—=m========= 6-1
6.2 COMPUTER INTERFACE EQUIPMENT R T
o 6.2.1 GENERAL ~mmmmmemmmmmmmmmmm m oo = Co6-1
6.2.2 ADD DEDICATED HP2100 TO PRESENT
| © SYSTEM USING CIE =-=m===-===wm====== 6-2
6.2.3  MODIFY PRESENT EQUIPMENT TO i . '
 ELIMINATE CIE —mm=-====—=====s=—==-=  6-6
6.3  ADDITION OF A POSITION INDEX MODE =--mmm==m=== 6=13

Tha information containgd harsio is haing made kyaitahle ot the pragerty of, and tar the purposes of, CONTH AVES-GOERZ CORPORATION, Subsitiaty of CONTRAVES AG, DERLIKON-BUHRLE HCLDING. It eannot be
\awlully ceprpduced in sy form nor divilgedd to any Wi Party, tor used forany putpose uthac than trat for whnel it has been inade avidable th you, withbut the speeifie written cunsent of CONTHAVES-GOERZ CORPURATION,

~ The American Subsidiary of Contraves AG, Ocrlikon-Blhrie Holding i



hidaaia oo

TABLE OI' CONTENTS

PAGE
6.3.1 GENERAL === o i o o i 6-13

6.3.2 ADDITION TO PRESENT SYSTEM =—-==--== 6=17

6.4 COMPUTER ACCESS TO SYSTEM TEST FUNCTION -===-- 6-18
6.4.1 GENERAL ~—=-—- e e e 6-18

6.4.2 MODIFY PRESENT EQUIPMENT =——=—w- ————— 6~18

APPENDIX A TEST PLAN FOR A THREE-AXIS DYNAMIC
MOTION SIMULATOR MODEL 267-0050

" The mfc;nna\i;in tontainad ftorent is bumg made availabila ss the property of, and for the purposes of, CANTRAVES-GOERZ CORPORAYION, Subsidiacy of CONTAAVES AG, OEHLIKON-BUHALE ROLUING. It canriot be
7 fawtulty teproduced in any fuem nur dwutgad to oy third Party, nor vsed farany purposo other than that tar whicli it has bidn mude aesrfable to you, without tlia siocilic written consent of CONTRAVES-GOLRZ CORPO nf\TlQN.

The American Subsidiary of Conlraves AG, OQerlikon-Blihrle Holding

ii



R-3599

1.0 INTRODUCTION This document is the final report
o covering NASA Contract No. NAS 9-14185,
issued by NASA LBJ Space Center in
Houston, Texas.

The scope of the contract was to
design, construct, deliver, in-
stall, and test one (1) three-axis
dynamic motion simulator (DMS),
consisting of one (1) three-degree
of freedom test table, one (1)
control electronics system, and
documentation, as required in the
data requirements list (DRL),
which is a part of the NASA

. specification. ,

The DMS system was designed, built,
assembled, and tested by the
Contraves-Goerz Corporation located
in Pittsburgh, Pennsylvania. '

The in!onh:ﬁdn contairied herain is being made available as thié progenty of, and for the putposes of, CONTRAVES-GOERZ GORPORAY (ON, Subsidisry of CONTRAVES AG, OERLIKON BUHALE HOLNING. 11 tannot be
tawdully teproduced in sy form nor divulged to any thitd Party, not osed for kay purpiv athet than that for whisch it bis heeiy made avadable ta vou, withqut the spaciticwritlen consent of CONTRAVES-GOERZ COBRPORATION,

The American Subsidiary of Contraves AG, Oetlikon-Buhrle Holding 1-1
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2.0 SIGNIFICANT The contract NAS9-14185 was issued
CONCTRACTUAL EVENTS to the Fecker Systems Division of
Owens~-Illinois, Inc., Pittsburgh,
Pennsylvania by NASA LBJ Space
Center, Houston, Texas, on June
24, 1974. It then was executed
on July 1, 1974,

During the course of the contract,
(in November 1974) Fecker Systems
Division was acquired by Contraves-
Goerz Corporation, Pittsburgh,
Pennsylvania. Contraves-Goerz
Corporation continued the con-
tractual obligation and shipped,
installed, and performed the final
checkout at KASA JSC Houston, Texas.

2.1 DETAILED EVENTS Engineering and design efforts were
started immediately on receipt of
the contract, followed by fabri-
cation of the hardware.

Assembly and preliminary testing

were done in Pittsburgh, Pennsylvania.
Shipment of the complete system
occured on July 31, 1975.

.Installation at the site in Houston,
Texas was done in the week of

August 4, 1975, followed by elec-
trical systems.checkout and training
which was performed during the
two-week period from August 1l
through August 22, 1975.

Final acceptance testing at NASA
JSC, Houston, Texas, was performed
“during the period of September 29
through October 9, 1975. '

The Informiation contsinod herein is boing made avsilatile xs the peoperty of, ad Tor tha puravses of, CONTRAVES-GDERZ CORPORAY 10K, Subsidiary of CONTRAVES AG, OERLIKON-BUHALE HOLDING. It cannot be
Jawlully repraduced in sny fore hor divulgad to any third Party, nor used {ue any purposo othar than that for which it has hoen made availsble ta you, without the specilic writtan consent. of CONTRAVES-GOERZ CORPORATION

The American SL:bsidiary of Contraves AG, Oar!koh—BUhrle Holding -



3.0 ACCOMPLISHED SCHEDULE

R-3599

3.1 SCHEDULE REQUIREMENTS The contractual schedule requirements
' are listed below:

A,

Equipment

Contraves-Goerz shall deliver

the three axis DMS within
twelve (12) months after date
of receipt of a signed copy
of this contract.

Installation and Checkout

Contraves-Goerz shall supervise
the installation and checkout

of the three axis DMS immediately
upon delivery and complete the
installation and checkout

within fifteen (15) days after
Jelivery of the DMS,

Final Acceptance Tests

Final acceptance testing shall
be performed at JSC. They
shall be completed within a
continuous two-week period as

soon as possible, but no later

than 45 days after installation
and checkout. Contraves-Goerz
shall allow forty-five (45)
days from completion of in-
stallation for the Government
representative to make final
acceptance. '

Documentation

Contraves-Goerz shall deliver

‘all documentation, in accordance

with the Data Requirements List
(DRL), which is an attachment
to the Statement of Work.

The inforniation contained herein is being mads available zs the propesty of, and for the puiposes of, CONTRAVES-GOERZ CORPORATION, Subsidiaty of PLONTRAVES AG, OERLIKON-BUHRLE HOL DING. 1§ cannot bé
lawhilly roproduted inany form nor divulged 10 any thied Party, not usad for any puepose other than that for which ithas beeg ads availabite fo you, withot the wmﬁc wotten consent of CONTHAVES-GOFRZ CORPORATION

The American Subsidiar;y of Contraves AG, Qerlikon-Buhrle 1Holding 3~1
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.

3.2 BARCHART OF ' Figures 1 and 2 show the accomplished

‘ ACCOMPLISHED SCHEDULE schedules during the contract

period. They also show pertient
dates for various special events,
such as design reviews, critical
design reviews, etc.

The lniomnudﬁ contained hareln is bemng made availabte st the property of, and {6t the purpbies of, CONTRAVES-GOERZ CORPORATION, Subsidisty-of CONTRAVES AG, OERLIKON-BUNRLE HOLDING. fy cannot be

fawtally feproduted in any form nol drvulgod 10 any third Party, 1or used for any purpase other than thet forwhich it hos beaa made avilabla ta you, withoul the spacfic written cansent of CONTRAVES-GOERZ CORPOAATION:

The American Subsidiary of Contraves AG, Oerlikon-Buhrle Holding 3.3
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COMMENTS CONCERNING
ACCOMPLISHED SCHEDULE

R-3599

The contract required a delivery

of twelve (12) months for the
equipment. A total of thirteen

(13) months were required to design,
build, and checkout the equipment.

Major problems causing a delay in
delivery occured during the design
phase. Frequent computer break-
downs during the structural analysis
of the mechanical system caused

., some delay in releasing manufacturing

information. In addition, the
procurement of large cast structures
required longer lead-times than
normal, because of a work over-

load in the pattern-making industry.
Otherwise, most of the subcon-
tractor and vendor items were
received as scheduled in the PERT-
chart submitted during the pre-
contract phase,.

The information contained herein is heing made svailable s the propecty of, sud for the purposes of, CONTRAVES-COERZ CORPORAY |6‘N, Subsidiary of CONTRAVES AG, OERCIKON-BUHRLE HOLDING, It cannot be
lawdully seproduced inany toim nor divulgad fo sny third Parly, nor used for any purpose othor then thet for which it has hasn made svaitabile to yois, without the speaitic wiitten coment of CONTRAVES-GOERZ COAPORATION,

The American Subsidiary of Contraves AG, Ocrlikon-Buhrle Holding
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LIST OF DOCUMENTATION The documentation provided to
PROVIDED UNDER THIS NASA JSC, during and at the end
CONTRACT of the contract NAS9-14185 is

itemized below.

4.1 MONTHLY TECHNICAL 2 total of twelve (1l2) progress
PROGRESS REPORTS reports were submitted under this
contract. Progress report No., 1
was issued on August 12, 1975 and
progress report No. 12 on July 18,
1975, The reports are numbered
F(3)-997-023-022-2496~-1 through

-12.
4,2 PHASE /MILESTONE A phase/milestone chart in the form
' CHART of a PERT chart was prepared and

updated monthly and submitted as
part of the Technical Progress
Reports (refer to Section 4.1).

4.3 ACCEPTANCE TEST PLAN An acceptance test plan, document
number TP-3512, was submitted to
NASA JSC for review.

4.4 DESIGN AMALYSIS Two (2) design analysis reports
REPORT - {one mechanical and one electrical)
f ' were prepared and submitted at

the critical design review (CDR)
meetings, held at NASA JSC, Houston,
Texas. The file number for the
mechanical design report is
F(7)-997-023-022-2539, and for the
electrical design report is TR-3513,

4.5  MANUALS
4.5.1 MAINTENANCE AND A maintenance and operation manual

OPERATION MANUALS : was prepared by Contraves-Goerz
: - Corporation. The final issue is
“being submitted with this report.
The file number is IM-3557.

The information containgd herein is baing mids suailable as the property of, and far the pmvpnm of, CONTRAVES-GOERZ CORPORATION, Subsidiery of CONTAAVES AG, OFRLIKON.BUNALE HD LDING. W cannot be
Iawtully reproduced in any.form aor divulged to any third Party, nop used for sny purpose other than that for which it has tisen made availabis 1w you, without the specific written consantof CONYRAVES-GOEAZ CORPORATION

The American Subsidliary of Contraves AG, Oerlikon-Buhrle iHolding 4-1
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4,5.2 VENDOR MANUALS Vendor manuals for the following
equipment are provided under this
contract:

A) Rockland Synthesizer Model 5100
B) Exact Oscillator Model 605
C) Exact Oscillator Model 337

D) Compunetics CIE Electronics

Model 4490
4.6 DESIGN DOCUMENTATION
4,6.1 DESIGN DOCUMENTATION, Certain preliminary design docu-
PRELIMINARY mentation (drawings), was sub-

’ mitted at the mechanical and elec-
trical critical design review
meetings, held at NASA JSC in
Houston, Texas. '

4,6.2 DESIGN DOCUMENTATION, Tables la and lb list the final
FINAL - and updated drawings and parts

lists which are supplied under
this contract. Mechanical and
electrical drawings are listed
separately. :

sty af CONTRAVES AG, OERLIKON-3UNRLE HOLDING: 1t cannot be

H j dﬁ ol Ts being made avaitable as the property of, and for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subsid ) "
P i any frts ror tuled ' \ thiut the specific weittest cansent of co(_JTnAves.Gosnz CORPORATION.

tawtully reproduced inany torm nor divufged 1o any shird Party, nor used for any purpose other. than that far which jt has baen made avaitsble to you, wi

The American Subsidiary of Contraves AG, Oerlion-Buhrle Holding ~~ 4=2
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TABLE la

ITEMIZED DRAWING LIST

(MECHANICAL)
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ITEM

LEVEL

DWG.NO.

DASH NO.

"PITLE

PARTS LIST
SHEETS

SIZE

REV.,

SHEETS

ASSEMBLY

SIZE

SCH.
SHTS.

700-0075

267-0500

500,399
267-0508

212-0105

267-1337

l267-1338

267-0501

267-0502]

=

3-Axis Dyna-
mic Motion
Simulator .

Three-Axis

Dynamic Mo-
tion Simula-
tor~General
Arrangement

Three-Axis
Motion

Simulator-
Middle Axis

Assembly

Three~-AXis
Dynamic. Mo-
tion Simula-
tor~Inner
Axis

'|Assembly

2-Passage
Rotary Joint

ICable Wrappe

Assembly
Lock Assembly

Package Mt'g.
Platform

Machining
Assy Platform

A

D

B

Sheets 1, 2

PL only

l'thru 7

1 thru 7

1 thru 8

1,2,3,4

1,2,3

1,2,3
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TABLE 1b
ITEMIZED DRAWING LIST
(ELECTRICAL)

3 o EIUWUS‘LIST gl ol AssEMpLY e |s|  sco.
2 DWG.NO. |2 TITLE SHEETS ol @ SHEETS SiMl surs,
] : w w '
] 181
2 {
P
Q E
0]/701053 B]ock Diagran None None E Block Dfagrml
700-007 | |Top Assembly | | : 1 ;
. - . |, . : .
267-0500 [Table Wiring - E| |5.6,7.8
21005-5143) 3{Rotor Amps 1y |
3] 3A8-A 1|Rotor Amp | C 6 C 1
P/C Board 1
1701018 Console Assy | [1,2,3,4,5 [ E| |1 El |2,3,4
see shts : : ;
2 to 6
700890 | |Extender (top| |1 N R |same
| edge {conn) ;
700067 | 2|60 Pin Extend |1 cl 11 :
RN er ‘ ke B . — i
155-0092| [Extender Card] |N/A el [n/a
S Assembly ot , _

4-4
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, TABLE 1lb (cont)
U ’ ITEMIZED DRAWING LIST
(ELECTRICAL)

. .

E'PARTS LIST 1 m| >| ASSEMBLY =1 sci.

W

:‘.‘ &—3 ! * m
ié 2 byG.NO. |2| TITLE k| SHEETS Bl Bl SHEETS Nl surs.
i,. M : . w )

) % HF

J al I
LT ~ |
1al2 700805 2| Ind. Fbk. 1 none B 1
g; { Cab1e “ : L
Tis]2 701029 Interconnect 1 none c 1
i; Cable 1

i6f2 [rot030 f | " 1 none cl |1
5!7 2 701037 . 1 none c 1
182 701032 | " 11 none cl |1
Mg 2 [701034 " 1 none Ef -1

0|2 1701036 Servo Error 1 none B 1

‘ Cables T B
12 701012 Logic & Dis-|| 1.2 1 el |2
play Supply |

2|2 [701013 bower Supply | f,2 1 El |2
I:lzs 2 {712-0007 |} finner Axis 1,2,3,4,5,6 1 E 2

Fi 1 Dual Power Am .

24|13 [007-0153 1 pC Preamp 1,2 o same
{}5 3{007-0154 {1 PC Preamp 1,2‘: 1 JERTTR | same
fi‘ : ‘ -
Wel2 [712-0007 |2 Middle & Outed [1,2,3,4,5,6 1 E| |2
B : 1 Axis Dual Pwr b o
i e o
“B7l3lo07-0155 {1 pc Preamp M2 h sane
i&B‘B 007-0156 {1 [DC Preamp 2 1T | |same
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L TABLE 1b (cont)
H ITEMIZED DRAWING LIST
i (ELECTRICAL)
1 . ' .
.\‘ﬁ 4 o =IPARTS LTsT || ml 2 AssEMBLY |lm|e|  sco.
BlE bwe.no. |2] TITLE Wl SHEETS SRl sHEETS 819l surs.
H | {I o g v
BRI i |
| 2
I A
‘.I; _ ; | "
4 292 [700198 6{ Display Panell | ' | D 1 none
, | ’ .
130{ 3 [3M7 8l 4 pigit Dis-| I c| h cl |5
ue | play Board .
1 o I '
; L31]2 700198 2} Display Panell fi DI I {none
132|3l3M7 | 2{ Display [ ¢c | | - cl |s
» Boarﬂ‘
1700198 | 5| Display Pane] i p | |1 | none
M7 - | 3 pisplay 1 c | I c| s
‘ Board
701017 Console Con-| [1,2,3 el I El |2
: trol Panel !
701070 | Torquer o el b | |same
| || Delay Card 2
701005 | | R/0 Ghassis || 1,2,3 El 1 El 2,3 |
700375 | | BCD R/0 Trayll [1,2 El El |2.3
| - | | |
x 700899 2| Zero'Crossing [I©.,3 cf |2 c| [4
IR L || Detector - : |
| 40131700899 |5] o " "o "5
éLf | - B . EE
Amlsi700036 [ols.6 mHz veo || f1,2,3,4,5.6 ficl |s cl |7
ez} 4 {700035 |2 lvco subassy [l h , 1,6 Biw]2
§§ 3] 700036 |8 1,2,3,4,5,6 cl |6 c 7
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TABLE 1b (cont)
ITEMIZED DRAWING LIST

(ELECTRICAL) £
(} . —; - ‘
\Jﬁ ] K >PARTS LIST l m| > ASSEMBLY - [l |5 SCH.
£i |l PWG.NO. |B| TITLE Wl SHEETS { Bl Bl SHEETS Sl surs.
i?ﬁ 4 i ' ¢ wl |
i 9 m
A
T | - ) - ‘ |
4333 701037 Timing Tray 1,2 I E 1 same
14!3 700034 | 1| Phase & Amp 1,2,3,4 el b cl| |2
{ Det., Card
45} 3 700032 1| Phase & Amp 1,2,3 cl | | C 2
1; | Control Card | | 1 :
{46 3700043 1{ Ind. Stator 1,2,3,4,5 ci 1,6,7,10 D 10
. : Amp , il |
i |
} .
Heger A
| | ” ‘
1713 (701006 Absolute . . 1 E} |1 same
ll Pulse Gen '
}fa 2 701009 Cmd Chassis 1,2, El |1 E 2
3 701010 Posn Cmd Tray |1,2 “lEl s ame
31700899 | 6| Dual zero 1,2,3 ¢l h cl |s
1 : Crossing Det ' -
31700075 | 6| coarse/Fine 1,2,3,4 ¢l I ¢c| |2,6 (usage
. Switch Card . ' . chart)
3 1701011 C/F Posn Outd [1,2 el b RERE
put Card - S B N
1:3|2 701014 | btation cont-{ |1,2,3 [ E| D el |2,3
T , rol Chassis , , , ,“\‘ o
£ 4131701035 Direct Rate 1,2 lEel D » | ! same
Ki'“" R/0 Tray , | ‘ % | B B R
ES 31701007 Interface to R ' Y E} P2 g 1 | same
I,\W | fIE o S (B
6]3 700256 |3 Manual Controll 1,2 fE} ] : el 2
3. Tray
10703 700079 Incr. Pulse 1,2 el i : sane
,1_,‘ ~ 1&Gen TR b . AR 4=7
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J (ELECTRICAL)

'ﬁ 3 al IPARTS LIST || | & ASSEMBLY e [i> - sco.
£ |5 PHG.NO. |32 TITLE r| SHEETS Sl Bl sHEETS SIEl surs.
A ' m v | @ |

[}
p I[
(&
59 2(701047 3 Axis Servo | [1,2,3 El I El 12,3,4,5
i ; Chassis ‘
] |
.59 31701016 NRate Trip Carf (1,2 C 1 same
60 " 2" C 1 .
1] Ell C 'l
31701044 1Zero Posn & 1 D R s ame
"IMode Sync Car
3701045 Posn Drift 1 D |
: Summation Car
3701088 |1 |Acceleration | [1,2,3 c| [
: - |Comparator ?
" 2 " IIV c 'I
n 3 L1} II C "l
f;7t3701038 Accel Storage| [1° D 1 same ' |
: : : |Buffer ' |
¥" | | :
§8 31701040 Pia Switch & 1,2 D 1 same
; Sample & Hold i !
[69] 3{701050 Mode Switchin}j |1 D{ |1 same
L | ‘ & Tach Bufferf : !
70} 3701039 Acceleration 1,2 D | N same
C Comparator | : I i
71},3]701057 Earth Rate ] D 1 ame -
o | Sign Switch - i .
I72] 31701042  |1lServo Summinaff |1,2,3 D 1 same
‘J : Amp Card |} o .
773 " 2 L ' Dt |2 same
4 " 3 " D 3 same
5;5 " 4 " D 4 samlfR
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)
B TABLE 1b (cont)
ITEMIZED DRAWING LIST
U (ELECTRICAL)
A . : B|PARTS LIST ml & ASSEMBLY |lg|=|  SCH.
1 bwe.no. |2 TITLE Bl SHEETS Nl Bl suEETS S| sues.
i A 1 | v @
\ [92]
| 2 M
(&)
{176/ 3 |701015 Acceleration]| |1 cl |  ame
‘ Limit Card
77| 3 [701043 Rate Osc. 1 D 1 5 ame
o Amp Card ? . §
\.78| 3 |701047 Coarse Drift|l |1,2 p | | same)
1 x Det. Card } ; |
o | | ?
L1793 (701079 Low Rate 1 D | |1 same
Clamp Enab]e‘ :
8q o{n/a Family Tree N/A N/A 1w/
|
|
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5.0 TEST RESULTS
5.1 PRELIMINARY TEST
RESULTS
5.2 FINAL TEST
RESULTS

R-3599

Preliminary results of tests performed
at the Contraves-Goerz plant in
Pittsburgh, Pennsylvania were
submitted previously (in September
1975) under document number TP-3512A.

Final results of the tests per-
formed at the installation site at
NASA JSC in Houston, Texas, are
submitted as a separate item per
the Data Requirement List (DRL)
and are included in this final
report as Appendix A,

“Yhe intormation contaisied havaln is being made available as.1he property of, and far the purposes of, CONTRAVES-GOERZ CORPORATION, Subsidiary of CONTRAVES AG, OERLIKON BUHRLE HOLQING. 14 canoot ba
Jawlully seproduced in any fornt nor divulyed 1o aty thicd Party, nof used for any purpage othet than thet o whict o has heen made avsrtatile to you, withou the specitic wristen consent of GONTRAVES-GOERZ COREORATION.
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6.0  RECOMMENDATIONS
6.1 SLIP RINGS ON
' OUTER AXIS
6.2 COMPUTER INTERFACE
EQUIPMENT

' 6.2.1 GENERAL

R-3599

The use of slip rings instead of
a cable wrapper on the outer axis
would improve the system with
regard to an unlimited rotation
angle in both the clockwise and
counter-clockwise directions.
However, the noise level and
cross talk problems may increase
somewhat.

In any new design of similar equip-
ment, a different approach to the
interface should be considered.

The suggested approach would be to

use a mini-computer to perform the
function of the CIE interface. 1In
this scheme the minicomputer woul .

be used to process all data which
would be used external to the system.
This means that all number conversions
would be accomplished via the mini-
computer. Other functions such as
precision acceleration to a rate and
precision rate to a position could be
handled by software. Also variable
position bias could be calculated by
the mini-computer to allow the user
access to adjust the zero of the
readout and command. ' Also, the rate
readout could be calculated by the
mini~-computer to determine the rate
by a 100-point best straight line fit

" to position giving better confidence

in the measured rate.

The inforiation contained ‘hmin it beiig made avsilable as the proparty of, and for the purposes o(; CONYRAVES-GOERZ CORPORAYION, Subsidiary of CONTRAVES AG, DERLIKON-BUHRLE HOLDING. Mteannvibe - =

lawfully repraduced in any form noy divulged to sny third Party, nor use

d for any purpose othar than that for which it has begn mado svailabla to you, without the specabic writen consant of CONTRAVES-GOERZ CORPORATION.

The American Subsidiary of Contraves AG, Oerlikon Blihrle Holding 6-1



R-3599

The I/O required for the SEL-86
and an HP2100 could be via I/0O
slots in the mini-computer or may
be by DMA access to the memory for
a faster data transfer rate. The
block diagram of the system would
be as shown bhelow.

SEL86 | "
MINI | +
COMPUTER F————#%  DMS
HP2100 [ ( r
Modification of the present hard-
ware is discussed in Section 6.2.2
and 6.2.3.
6.2.2 ADD DEDICATED HP2100 The addition of a dedicated HP2100
TO PRESENT SYSTEM ' to the system.would allow higher
USING CIE : order functions to be executed

using a HP2100 as the system con-
troller. One specific function
would be a profiled rate to a
position. This would be done by
using the HP2100 to change rates
on a time base interrupt and use
‘the axis position readout as a
;ﬁeedback element. In this manner,
controlled accelerations and decel-
erations could be accomplished with
the computer determining when to
begin deceleration so that the axis
will smoothly stop at the final
position. A simplified flow diagram

Yhe Information conilin;d hergin is being made available # e bwpmv of, and for the piupoiu of, LONTRAVES-GOERZ CORFORATION, Subiidiary ot CONTRAVES AG, OEﬁLlKBN-auNhLﬁ MOLDING. It conhal:-
Tawtulty reproduced in any forin nos divulged 10 any third Party, not usod 401 any purpose ather than thet for which.it has teen made available to you, without the spacilic wiitlen consent of CONTRAVES-GOERZ CO“POHA{!}QN
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is shown in Figure 1. This does
not show any sub-routine required
for converting the calculated posi-
tion to a number less than 360.0
degrees.

As another option, the HP2100

could be used to bias any command or
readout position to allow arbitrary
zero position of the axis. Another
possibility is to allow the HP2100

to do the special formatting required
‘and, thus, minimize the SEL pro-
gramming requirement.

6.2.2.2.1 IMPLEMENTATION To implement the dedicated HP2100,

DMS

——— CIE_ (. e - T

the following format could be used.

D ey

i SgTTETEI————— HP2100
i

A ey e

| U
for fast:

. SEL
‘ ; optional ‘
e data, B ——

L 20

return
to SEL.

The HP2100 is connected to the SEL
input because the HP2100 would be
commanding and reading data from
the CIE, The SEL connection to

the CIE could be used for fast
data reading only. Any commanding
would be done via the HP2100., The
SEL connection to the CIE could be
eliminated by receiving its data
from the HP2100. This would be
slower. To read data via the HP2100,
the SEL could interrupt the HP2100.

Tha information contained hersin is baing mada avaitable as the nmbmv of, snd for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subisidiaty o CONTRAVES AG, OERLIKON-BUNRLE HOLDING, Hi tannot be
Tewtully reproduced in dny form nor divulged to any third Party, nor used for any pusposs othes than that for which it has been made avaitable to you, without the specific written consent of CONTRAVES-GOEAZ CORPORATION,
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&

1RI=1RI=AT

Wiy e

ORIGINAL PAGE IS
OF POOR QUALITY

L ]

; POSN ML POSN MOLE
5 nr

33

3 PR LKD
] : ‘

Present Rate

| ahisi g
©
i
)

P = Present Position

= Position to Begin Deceleration

S
4
o
1]
Q

A = Acceleration
f : T = Interrupt Time
Pos
Rc = Commanded Rate N
P, = Commanded Final Position

TlME

Figure 1. Flow Diagram of
Controlled Rate and Acceleration to Pesition

Thi information contained harein Is baing made availableas the property of, and for the purposes af, CONTRAV ES-GOERZ CORPORAY 10N, Subsidiary of CONTRAVES AC, OERLIKON-BUHRLE HOEDING, Tt cannot be
lawlully reproduced in any form noe divulged to any third Patty, not used for any purpuse other than thet for which.it bas boon made available to you, without the specific wiitten consent of CONTRAVES-GOERZ CORPORATION:
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When the data had been read by
the HP2100 via the CIE, the SEL
could either wait for the HP2100
to I/0 the data, or a DMA channel
may be used. SEL data reading
via the HP2100 would reduce the
I/0 requirements of the SEL.

The inlnvmnion-:onllinld herwin is being msde avaitsble os the property of, and for the purpoiss of, CONTRAVES-GOERZ CORPORAY ION, Subsidiary of CONTRAVES AG, OERLIKON-BUHRLE HOLDING. lteanngt be
tawtully reproduced in any toim nor divulged to any third Party, nos used for any purpose othes than that for which it hes bean made available to vou, without the spcilic written consens of CONTRAVES-GOERZ CORPORATION.
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MODIFY PRESENT EQUIPMENT
TO ELIMINATE CIE

GENERAL

* The American Subsidiary of Contraves AG, Oerlikon-Buhrie Holding ; 6-6

. in Section 7 of the instruction
manual, IM-3557. : S

and 'nvy the purpoies of, CONTRAVES-GOERZ CORPORATION, Subsidiary of CONTRAVES AG, 0£RLIKON~BUMRLE HOLDING. ttcannot be
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b

If it is desired to interface the
HP2100 computer directly to the
system without the use of the CIE
chassis, it may be done via the
standard bus matrix with the
exception of the - following L
functions. The rate data to the
Rockland synthesizers, the accelera-—
tion command, the acceleration ‘

Lo g o AR AR S e gn R e ieE

‘ feadout, the Earth rate correction,

the angular oscillation frequency,
and the status are not available .
to the bus. " What is available is SRR
the modes, position command, position

- readout, and rate readout (Section

6.2.3.3). Separate I/0 slots would be
required for all the functions in- ;
dicated by "-" in the bus address column.:

This is equivalent to three (3),
16-bit input channels and thirteen
(13), 16-bit output channels: in
addition to one input and two output
required for bus interface. A
standard HP2100 has 10 I/O slots so
an I/0 extender or special interface
logic would be required for bus
interface. A single ended computer
interface logic tray would be
required, This tray is made by
Contraves-Goerz and is de&cribed

The attached bus matrix block dia-
gram (Figure 2) shows how the system
would be interconnected if the bus
matrix were extended to cover the
other functions not now encoded.




bt aiint AR

R Smterraiegg A

T

A Y e R e T TR T T e

. Bus Matriz

Front Manual
Panelk Control address® Status
Decoder
P |_Adp out | SET . Gates
2100 vDaEa gut gomguter s Address* Rockland
‘Dé a_tn ogic . < Decoder > Ratc Gen
el “LInnex
2 Words Position ¢ ol X
1 Mode ; |Command S :
Wopdg ; Inner ; M ‘
. § o Address¥ Rockland
2 Words ! {Position & $ Decodex Rate Gen
1 Mode = |Command ‘ 1, — Middle
Word @ | Middle . : — -
S Address® Rockland
— Decoder Rate Gen
2 Words Position ‘ Outer
1 Mode Command By
Word Outer _[aadress* Exact
Decoder Synthesizer
Position | ) = and | for Angular,
2 Words Readout ] Buffer Oscillation
: Inner .
Address* Earth
. Decodexr Rate D/A
Position Inner
‘ 2 Words Readout
Middle Address* Earth
Decoder Rate D/A
_— Position < Middle
. 2 Words Readout b i :
Outer Address¥® Earth
: h Decoder Rate D/A
~ TRate outexr
2 Words Readout 4 - -
Inner tAddress™ Acceleration
Decodex D/A
Rato Address?* “Acceleration}
2 Words Readout |Pecoder A/D
Middle & ‘
T ~{Gataes
: Rate *New Reqd,
2 Words Readout ‘ :
BN Outex;

Figure 2. Bus Matrix Block Diagram

-The information containod hersin is being made availabie as the proparty of, and for the purposes o
Inw'qlly reproduced in any form.nos divutged to any third Party, nof used for any purpose othir thsn ¢
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1 Word

4 Viords
~Serial

4 Worxds
Serial

4 Woxds
Serial

1 Word

1 Woxrd
1 Woxrd
1 ylord

1 Word

1 wWord

: E NTRAVES AG, 0EALIKON:BUHRLE HOLDING. It cannot be
hat for which it has boan made availatite to you, without ‘the specilic written cunseis of CONTR

AVES-GOERZ CORPORATION.
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g Probably the best way to extend
i the bus would be to create ‘
another identical bus driven from
the standard bus matrix. This
would change all the functions
not available on the bus now from
position true logic to the ground . b
true logic required for the bus. :
Also, this tray could contain the
multiplexer functions and the
‘address decoding which would allow
the addition of a single chassis
containing the modification bus
extension logic. All existing
cables would then be plugged into
this chassis. Using this method,
the CIE electronics would be dis-
connected and a dedicated HP2100
would be used for the system. To
interface the SEL to the system, -
it would be connected via the HP2100
and optical isolators would have to
be made compatible to the HP2100-SEL
interface. With this scheme the
HP2100 would accomplish any formatting
changes such as data packing and
unpacking and binary to BCD, BCD to
binary conversions = The actual
data transfer to the SEL could occur
via an interrupt to an HP2100 I/O
slot or could be via a DMA channel
in the HP2100 with the HP2100 manipu-
~ lating the SEL data before it is used.
The use of a dedicated HP2100 allows
possible programmed functions to
the DMS such as positioning at a rate
and/or controlled acceleration via :
rate profile generation. In this :
scheme, the HP2100 would monitor the :
actual position and modify the
commanded position or rate as a . i
function of the actual position or !
time. B . o

““The information contained hérsin is baing made svallable ss the p:n}mtv of, and for the purposes of, cmen/{vss-cnsnz COHPORAYION, Subsidiary of CONTRAVES AG, uERLIKON-nUNpLE HOLDING, 1t cannotbe. T
tawfully reproduced in any torm nor divitged to any third Party, nor used far any purpose other then that to Which it has bren made available to you, without the specilis written consent of CONTAAVES-GOERZ CORPORATION,
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6.2.3.2 CHANGES REQUIRED _A) Data Changes
1) pata format would be BCD.

2) One 1l6-bit word per address ‘
transferred. ’

3) Two 1l6-bit I/O slots would be
required (one for address, one
for data in and out transfers).

B) Functional Changes

1) Only one remote local switch ¢
controls all axes. !

2) Rate generators (Rockland) would
have to be rewired to accept
multiple word input. '

3) Rate and acceleration thumbwheels
‘would have to be wired to be
entered on the bus in proper
format.

4) All address decoding would have ?
to . be generated.

~ 5) Bus requested data ready would
have to be made for the accelera-
tion readout.

6) All data to the non-bus compati-
ble functions would have to be
made ground true.

7) Interface tray for bus to com-
puter would have to be added
to prevent manual and remote
access at the same time.

8) Rate sign storage must be
1mplemented

9) Address must be assigned for
the undefined functions.

10)\Zero reference pulse would have
- to be changed to an 1nterrupt
~function.

The informstion contained hersin u balng made mllnblc as the propedty of, and tor the prposesof, CONTRAVES-GOERZ CORPORAYION, Subsldluv of CONTRAVES AG, OERLIKON-BUHALE MOLmNG it unnol be
tawtully reproduced in sy fori nor divulged 1o II\V third Pasty, nor used for any purpose other than that fur which it has been modc available 1o you, wuhoul the :pmh: writien conssnt of CONTRAVES-GOERZ CORPD ﬁATION
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PRESENT DATA FUNCTIONS

INCOMING DATA (FSDMS TO DMS I/0O TO CIE CONTROL)

CATEGORY

AXIS 1 (INNER)

-Position

Rate

Zero Reference

DATA RANGE

000.0000 to 359.9999

+180.000

AXIS 2 (OUTER) -

Position

Rate

Zero Reference

AXIS 3 (MIDDLE)

Position

Rate’

Zexro Reference

Acceleration

FSDMS STATUS

000.000 to 359.9999

+60.000

000.000 to 359.999

+120.000

+40.00 |

TYPE PARALLEL WIDTH (BITS)
Bus Adr. .

BCD  Integer 10 10

Fraction 16 11

BCD Integer 9 30

Sign 1 30

Fractiocn 12 31

1 *

BCD Integer 10 14

Fraction 16 15

BCD Integer 7 34

Sign , 1 34

Fraction 12 34

_ , X ,

BCD Integer 10 12

Fraction l6 13

BCD Integér<; 9 32

‘ Sign 1 32

Fraction 12 33

| 1 *

BCD ~Integer ,7 -

: Sign 1 -

Fraction - 8 -

BIN 16 -

#Available via interrupt with a modification to position readout tray.
' 6-10
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CATEGORY

AXIS 1 (INNER)

Position

Rate

Earth Rate
Correction

Acceleration

AXIS 2 (OUTER)

Position

Rate

Earth Rate
Correction

Acceleration

AXIS 3 (MIDDLE)

Position

"Rate

Barth Rate
Correction

‘Acceleration

" DATA RANGE

000.0000 to 359.9999

+180.0000

0000 to 9999

0000 to 9999

000.0000 to 359.9999

+60.000

0000 to 9999

000 to 9999

000.0000 to 359.9999

i120.000

g

0000 to 9999

+40.00

el F e T

R-3599

OUTGOING DATA (CIE CONTROL TO DMS I/0 TO FSDMS)

TYPE PARALLEL WIDTH (BITS)
Bus Adr.

BCD Integer 10 10
Fraction 16 11

BCD Integer 9 -
Sign 1 -
Fraction 12 -

BCD Integer 16 -
BCD Integer 16 -
BCD Integer 10 .14
Fraction 16 15

BCD Integer’ 7 -
Sign 1 -
Fraction 12 -

BCD Integer 16 -
BCD Integer 16 -
BCD Integer 10 12
Fraction 16 13

BCD Integer - 9 -
‘ Sign 1l -
Fraction 12 -

BCD  Integer 16 -
BCD  Integer 7 =
: - 8ign 8 -

Fraction -~ 8 = =

6-11
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[
CATEGORY - DATA RANGE TYPE PARALLEL WIDTH (BITS)
Bus Adr.

ANGULAR

Integer 000 to 999 ~ BCD Integer 12 -

Range ‘ 6 Ranges BIN Integer 4 -
CIE STATUS | o BIN 16 01,03,05%%:
(Modes) :

**Separatéd into three words on bus.
- Not connected to bus. o

The information contained herain is being made avaitable ss the praporty of, and for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subsidisry of CONTRAVES AG, OERLIKON-BUHRLE HOLDING. it cansot be
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6.3 ADDITION OF A
POSITION INDEX MODE ' o
6.3.1 GENERAL This is an option often used to

generate positioning at a rate.
This tray takes position increment
pulses from the rate generator and
accumulates them forming an accumu-
lated change in position. TIf an
index command of 45.0000 degrees is
commanded and index mode is selected,
the position increment pulses (from
< 3 " the rate generator with the frequency
of these pulses forming the rate) will
‘be gated through into the position
command tray until 450000 pulses have
been accumulated. At this time no
more pulses are allowed through.
This method of positioning forms
a rate step from 0 to the set rate
and ending of the interval. This
means only the rates which allow the
axis to stop within less than 0.5
degree p051t10n movements may be used
The actual maximum rate which the posi-
tion index will work is dependent on
- the acceleration capablllty of each
.- axis. Normally, this is around 15
degrees per second or less. Using
the equationg below.

Pl=%ut2 , 22 _ .2, R= at
a‘ N N
if B = 0.5 1=t
o
R = o = ,J’d—_:
—

So maximum rate for any axis equals

- R \va”Vaccelerationtlimit‘
‘ . . .

'I’hc information contained herein is being made availahle as the property of, snd for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subsidiary of CONTRAVES AG OEnLIKDN BUHRLE HOLDING. It cannnt be
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For low rates (multiple Earth rates)
this is a satisfactory method of
getting from one position to the
next at precision rates.

Two other functions are available
with the position index options; a
variable dwell time at position.
With this option, automated index
testing is available. The axis will
rate to the first position and dwell
at the position for a preset time
interval. When the time interval
has expired the axis will index (move
the preset position delta) and wait
again. A cycle complete counter is
available to halt the indexing after

a preset number of cycles are complete.

A flow diagram of the function is
presented in Figure 3 and the speci-
fications for the function are pre-
sented in Table 3.

The in(om;nﬁun contained harein is being made availsbieas the property of, and for the purposes of, CONTRAVES-GOERZ CORPORAY(ON, Subsidiary of CONTRAVES AG, OERLIKON-BUHRLE HOLDING. ttcannot be

tawtully reproduced in any form nor divulged to any third Party, nor used

for sy purpose oshar than that for which it his besn made available to you, without the specific written consent of CONYRAVES-GDERZ COAPORATION
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Figure 3. Position Index Flow Diagram
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TABLE 3
POSITION INDEX GENERATOR SPECIFE[CATIONS
Range ~—==—=—=——==moeooeos 000.0000 degree to 999.9999 degrees

Resolution ===———======—- 0.0001 degree

Maximum Index Frequency-- 1 MHz

Dwell Resolution * —=-—- 0.01 min.
Dwell Range?* ====———==== 00.00 to 99.99 degrees
Cycles Range” =—mmmmm—=m 00 to 99 degrees

Position Data Input =--~- BCD via the Standard Bus Matrix

Dwell and Cycles* ==—=—- Manual thumbwheel

*Optional functions not required.

1ed harein is being made availshle as the praperty of, and for the ntlrpo;as of, CONTRAVES-GOERZ CORPOARAY1ON, Subtidiary of {%NTRAVES AG, OERLIKON-BUNHRLE HOLDING, I cannot b
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6.3.2 ADDITION TO To add this option to the present :
PRESENT SYSTEM system would require the addition

of a chassis and modification to
the enter switches on the Station
Control chassis. Access to the
position index mode would be man-
ual only since no compatible data
slots are available through the
CIE interface. The position index
tray would be located between the
rate generator and the command
chassis rate input. An additional
mode buffer would be required to
store the position index mode.

The infarmation containad herein is baing made available's: the proparty of, and fot the purposes of, CONTRAVES-GOERZ CORPORATION, Subsidiaty of COATRAVES AG, DERLIKON-BUHRLE HOLDING, it eannot be
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V6.4 CCMPUTER ACCESS TO
} SYSTEM TEST FUNCTION

[ S——

6.4.1 GENERAL The system test is designed as a
manual check of the integrity of
i the command and readout logic.
i _ It is used simultaneously on all
three axes and simulates axis

; motion with the torquer off. It is
i not intended that switching between
e s normal and system test be accomrplished
. during the use of the DMS for axis
motion. Since the axis servo is
dependent on the data in the command
trays, any modification of this
i data will cause an axis motion unless
i the axis torquers are off. Keeping
the system test function at manual
: operation minimizes the possibility
i of the computer reading system test

: data instead of actual &xis position.
The procedure for adding computer
control of system test to the pre-
sent system is described in Section

i 6.4.2.

) .

Y '6.4.2  MODIFY PRESENT This is the suggested method for
2 EQUIPMENT = - adding computer control of the

system test mode. It uses the
acceleration axis 1 word from the
CIE chassis. This word was not
used in the original system. The
change requires the addition of
the circuitry shown on interface
tray to the CIE schematic (drawing
701007). This must be wire wrapped
3 - ‘in the tray which is in the Station
i : , Control chassis. I/O is done by

) 14-pin headers plugged in the tray.
The test switches in the readout ;
chassis require rewiring and adding

& ¥

e

e st

The information contalned hetein is being mads available.ac the praperty of, and for the putposes of, CONTR AVES-GQ[HZ CORPORAYION, Subsidisry of CONTRAVES AG, DERLIKON-BUHRLE HOLDING. :’l unnu’l\ MON
fawlully caproduced in any form nor divalged to any third Party, nor used for any purpose ather than that for which it bas bieen niads svailable 16 yous, withiout the specatic written conient of CONTRAV ES-GOERZ CORPORATI
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6.4.2.1

DATA FORMAT

R-3599

a connector to the rear of the
realout chassis (drawing 701005).
Also required are assembly of

two cables for bringing signals
from the CIE to the interface and

bringing the switches in the Readout

chassis to the Station Control
chassis.

Data for the remote test are sent
to address 34 octal which has been
defined as acceleration word for
Axis 1 in the CIE documents.

-

i

DATA
7971
okt FUNCTION
0w nnwy
H A 3J#A
0600 Normal Readout
0011 System Test
Q l1 01l Readout Test, 0
1001 Readout Test, 90

Other Bit arrangements are not
allowable.

Remote sgystem test is available
only when all axes remote/local
switches are in remote.

Thae information cantained heceln is being mads availablé ss-the property of, snd for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subsidisry of CONTRAVES AG, OEALIKON-BUHRLE HOLDING. it cannot be
lawtully caproduced insny form rior divelged o any third Party, nor used tof any purpose other then thet far which it has bean made svailabte to you, without the specific written consent of CONTRAVES-GDERZ CORPORATION
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R-3599
6.4.2.2 PARTS REQUIRED :
orYy NBR - ITEM ; MFG
1 SN 74158 Integrated Circuit ~TI or EQ
1 [M10S-LgN | | Connector J-23 Winchester
1. M10P~LSH19C Connector Bl-P23 Winchester

AR - 22 Avg Wire

:Connéé£or supplied
with system, Items Amphenol
84-86 on PL701018. '

2 1l4-pin headers simi-
lar to Augat 614-CGl.

Tha information contained herein is baing made svailable as the proparty of, and for the purposesof, CONTRAVES-GOERZ CORPORAT(ON, Subaidiry of CONTRAVES AG, OERLIKON-BUHALE HOLDING. 1t cannot be
tawtully reproduced in any torm nor divulged 10 any third Party, norused for any purpose ather then that for which it has baon made svmlable to you, without the gpecitic writien consent 6! CONTRAVES-GOERZ CORPORATION.
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6.4.2.3 CABLE BETWEEN READOUT CHASSIS AND STATION CONTROL

Bl1-P23 B2-1-6-46

A F22 {11

C 10

E 9 |

K f— 8

L 7
¢——2s required S /r

Winchester 1l4-pin

M1OP-LSH19C

R-3599

Test
System
Readout, 0
Readoﬁt, 90

GND

header

The information contained herain is being made availpble as the property of, snd for the purposts of, CONTRAVES-GOERZ CORPORAYION, Subsidisry of CONTRAVES AG, OERLIKON-BUHRLE HOLDING, It eannat be
trwlully reproduced in any form nor divulged to any thilrd Party, nor used for any purpose other than that for which it has bein mada available ta you, without the specific written consént of CONTRAVES-GOERZ CORPOAATION.
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R-3599

6.4.2.4 CABLE CIE TO STATION CONTROL

C3-P6 g . B2-1-6-56
, #22 —
B6 [ S 11| Test
A6 ‘ - . 4
BT fror b 10 System
AT e - ——
cC6r— 9 Readout, 0
D8 ~ L B
C5 =~ ’ Snds i 8 Readout, 90
D7 p-oeee 7
’T < As required —>
CIE Mating Connector ' l14-pin header

Amphenol, Items 84,
85, 86 on PL701018.

- LSB = test
LSB+1 = system test
LSB+2. .. = . readout test, 0
LSB+3 = readout test, 90

To activate test set Bit 1 and only 1 of Bits 2, 3, or 4.
For Axis 1 acceleration adr = 11100 = 343.

The informistion contained hetein is balng made evailable as the propmty of, and for tha purposes of, CONTHAVES-GOERZ CORPORATION, Subsidiary of CONTRAVES AG, OERLIKON-BUHALE NOLDING. it canniot be
lawtully reproduced in sny Jorm nor divulged to-any thitd aity, not used for 3y purpase other than that for which it ias been made.available to you, without the specitic written consent of CONTRAVES-GOERZ CORPORATION.
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APPENDIX A
TEST PLAN FOR A THREE-AXIS
DYNAMIC MOTION SIMULATOR

MODEL 267-0050

» " NOT P, |

OLDING. it cannot ‘bo ‘

made available as the propeity of, and for the purposes of, CONTRAVES-GOERZ CORPORATION, Subisidiary of CONTRAVES I\G,. DERLIKOM-8UHRLE H
GOERZ CORFORATION.

The information contained herein is being
nor used fof Eny purpose othes than thet far which it has hiesi mada svaitabls to-you, withaut the specitic written consent of CONTRAVES-

lawtully reproduced in any form hor divtilged to any third Party,
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R T L

TEST PLAN FOR A THREE AXIS
DYNAMIC MOTION SIMULATOR

TP-3512B
‘ NOTE
’ This plan contains FINAL Acceptance

Test Data taken at the NASA J3C
Installation site in Houston, Texas.

pursioses of, CONTRAVES-GOERZ CORPORAT (ON, Subsidiary of CONTBAVES AG, OER{IXON-BUHRLE HOLDING, It connot b

iho infotmation contained berain Js being made avaiiable as:tha propatty of, and for the
hout the spacitic written consent of CONTRAVES-GDERZ CORPORATION,

Jawlully reproduced in.any form nar dwutged 10 any-third Party, nor used for any purpase nther than that tor which it lias boen made available toyou, wit

The Ametican Subsidiéry of. Contraves AG, Qerlikor-Bihrle Holding
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M i Ly #

R

TEST PLAN FOR A THREE AXIS
DYNAMIC MOTION SIMULATOR

MODEL 267-0500

FINAL ACCEPTANCE TEST DATA

TP-3512B

December 1, 1975

Prepared for: ,
NASA/LYNDON B, JOHNSON SPACE CENTER

and for the purposes of, CONTRAVES-GOERZ CORPORATION, Subsidisey o CONTRAVES AG, OEALIKON-BUHRLE HOLDING, it cannotbe

he !omﬁ(ion contained hereln is tising made avaltabls as the proparty of, ’ »
i other thish that for which It hay been made avaiteble to you, without the specific written consent of CONTRAVES-GDERZ CORPORATION.

Javlully reproduced in any form nor divulged 1o dny third Party, nor used for sny purpose

The American Subsidiary of Contraves AG, Oerlikon-Buhrie Holding
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1.0 . INTRODUCTION This acceptance test plan is
divided into two sections,
Mechanical Tests and Electrical
Tests., Most mechanical tests
were performed during assembly
and the electrical tests after
assembly. ‘

|

Several manufacturing processes
and tolerances have been specified
for the production of the hardware. .
These manufacturing tolerances and
processes are indicated on the
manufacturing drawings and reguired
in-process quality control checks

- and reports. These checks are not
included in this test procedure.

Also, installation information for
the Dynamic Motion Simulator (DMS)
such as leveling and azimuth (north)
alignment of the outer axis and
axis alignment are not contained in
this test plan. These tasks appear
in the "Installation" section of
the maintenance and operation
manual for the DMS System.

All electrical tests were repeated
-at the NASA JSC installation site.
At the discretion.of the NASA JSC
technical monitor no mechanical
tests were :epeated except for
axis wobble (Item 3.3.1l). Data-
sheets and procedures for the
tests not completed are included
without any data. The data from
the in-plant acceptance test have
“been delivered to the technical
~monitor. : IR

Data from the clamp orientation
sensitivity portion of the test
~ (item 3.8b) are not included.
This test was rewritten with
agreement from the technical
monitor and the data were to be
taken by JSC personnel.

and fat the purposes of, CONTRAVES-GOERZ CORPORATION, Subsidisry of CONTRAVES AG, OEALIKON-BUHRLE HOLDING. )t cannot be

i ! ‘ﬁid herain is bein snde availsble as thaproperty of, f
The information contal v hat for which it hay baery made suailable to you, Without the specificwritten conent of CONTNAVES-GOERZ CUORPORATION

lawtully teproduced in any totm riot divulged tc any third Party, nor used for any purpise othe? than ¢
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The outer axis position mode did-

' , not meet the rate sensitivity test
at NASA JSC. Since this test was
passed when performed at the
Contraves-Goerz facility, the
problem appears to be an un-
balance of the inner and middle
gimbals. Per our telecon agreement,
NASA will fine balance the system
and rerun the orientation sensi-
tivity tests in accordance with

“Paragraph 3.8b. The data may then
be recorded by NASA.

’

The ioformation contained harein iy being mads availabie as the proparty of, and for the purposes of, CONTRAVES-GOERZ CORPORAYION, Subsidiary of CONTRAVES AG, OERLIKON-BUHRLE HOLOING. It cannot b
fawlully reproduced in-any form nor divuiged 1o any third Party, rior sed for any purpose other than that Tar which it has heen made available to you, without. the spacific writtan consent of CONTRAVES-GOERZ CORPORATION,
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2,0 . FOUNDATION AND
ENVIRONMENTAL
CONDITIONS

The information contained herain is bsing made avaitable s th
fawhully reproduced in dny focin nor divulged to any third Party,

.

The test table was mounted on a
seismic block for all of the test
procedures contained herein, All
theodolites, autocollimators, and
mirrors were mounted on the same
seismic block.

The DMS (table and control system)
was tested and operated within

the specified tolerances and
accuracies when exposed to a
laboratory environment of 72 degrees
F +5 degrees F and at a relative
humidity of up to 50 percent.

e property of, and.for the purposes of, cIONYﬂAVES-GOEﬂZ CORFORATION, Subsidisry of CONTRAVES AG, OERLIKON-BUMALE HOLDING. #t cannot ke
nof used for any purposa other than that fos whic: it has bagi made availabla to you, Wwithout the specitic written content of

{ CONTRAVES-GOERZ CORPORATION.
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3.0 . MECHANICAL TESTS

3.1 SCHEDULING OrF TESTS

3.2 IN-PROCESS TESTS

All the tests were scheduled and
performed at the discretion of
the mechanical assembly
department,

.The following tests are In-Process

Tests, i.e., they were performed
during the mechanical assembly of
the Dynamic Motion Simulator (DMS).
In-Process Tests are advised where
testing becomes much more difficult
after the incorporation of all the
components and wiring is completed,
or where the outcome of the final
testing must be predictable.

These testa were performed under
supervision of a government inspector.
Two (2) tests~~the intersection of
the three axes and the non-ortho-
gonality of consecutive axes tests--
were performed during mechanical
assembly. The axes wobble tests

were performed as In-Process and

were repeated as "Final Tests"

- after complete assembly of the

DMS. The "brake stiffness" tests
were repeated but these tests
appear under Section 4.0 Electrical
Test Plan using the electronic
controls for the tests.

The Information c;muimd fievaln Is being made svaitable as th paperty of, and for the pugroses of, CONTRAVES-GOERZ CORPORATION, Subsidiary of CONTRAVES AG, OERLIKON-RUHHLEROLUING. ftcannot be
Tawfully teproduced in aniy form nar dwuiged to any thitd Party, nat used fue any putposw other than tha for which it has been made available to you, without the speciiic written consent of CONTRAVES-GOFRZ CORTORATION.
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| d g CQNTRAVK. AG, CERLIKON-BUHR c IN—PROCESS gﬁggg{}ggﬁ?g. 7
TEST PLAN
SPEC METHOD OF
PARAGRAPH ITEM . SPECIFICATION VERIFICATION |- -TEST PARAMETER RESULTS
Intersec- | All 3 axes must Install a -
! tion of all intersect within crosshair
: ' three (3) a sphere of 0.020 reticle to k
5 axes. inch radius (=0.040 the inner :
i inch diameter). axis plat- ;
| form at the. é
: intersection P
of the three i ;
(3) axes. . ;
- . Perform test :
per i
. STP-M-2267 -
DATE " TESTED BY WITNESSED BY WITNESSED BY PACE
(CUSTOMER) CF

{GOERZ)
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' suUBSIDIARY : ‘ CUSTOMER: NASA/Bouston __
CONTRAVES AG, OERLIKON-BUKRLE HOLDING SALES ORDER: 667

IN-PROCESS INSTRUMENT:
TEST PLAN

. SPEC » - METHOD OF - - e —
 PARAGRAPH ITEM SPECIFICATION |VERIFICATION| - TEST PARAMETER = RESULTS

Lo 3.3.1 Non-ortho-| The nonorthogonality Load inner Inner axis to -
: (Table I)| gonality |of two consecutive axis plat- Middle axis

- | of conse- |axes must not ex- ‘| form with ' '
| cutive ceed *2.0 arc sec- dummy pack- . = i
axes. onds. ages having : :
a total wt. Middle axis to
of 250 1lbs. Outer axis -
Using the a
optical cube| . ’ = i
at the axes '
intersection ]
perform : a -
tests per '
STP-M-213

DATE . |  TESTED BY . WITNESSED BY .. | . WILNESSED BY PAGE -
‘ (GOERZ) : (CUSTOMER) OF
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%f——:;j CONTRAVES - GOERZ, CORP.

CONTRAVEKS AG, OERLIKON-BUHRLE HOLDING

IN~PROCESS

TEST PLAN

[

Py

CUSTOMER: NASA/Houston

SALES ORDER: K00997

INSTRUMENT:

| spEC
 PARAGRAPH

ITEM |

SPECIFICATION

METHOD OF
VERIFICATION

. TEST PARAMETER

RESULTS

' 3.3.1
~ (Table I)

(Middle

AY1S)

Avxis Wobble
(Inner Axis

nxis) {(Outer

Axis Wobble must
hnot exceed +2.0 arc
seconds

Load Inner
Axis Platfornm
with dummy
packages
having a to-
tal weight of
250 lbs.

cube at axes
intersection,
check wobble
pexr STP-M-
201A. Inner

& Middle Axes
Check wobble
with axis
horizontal
and at 45
degree atti-
tudes; also
Inner axis in
a vertical
position, and
middle gimbal
orthogonal to
outer gimbal.

Using opticall .

See data plots
attached.
Highest wobble
reading

p—— e

= . arc .

TESTED BY

(GOERZ)

WITNESSED  BY

T WITNESSED BY
(CUSTOMER)

_ PAGE

OF




" CONTRAVES - GOERZ, CORP.

Fo R 55 . suBsIDIARY : . - CUSTOMER:__. NASA/Houston
;: P e (" CONTRAVES AG, OZRLIKON-BUMALZ HMOLDIMG IN-PROCESS SALES ORDER: 997
- —— T INSTRUMENT:
TEST PLAN
‘ SPEC METHOD OF .
' PARAGRAPH ITEM SPECIFICATION |VERIFICATION TEST PARAMETER RESULTS

3.8b

Brakes (in-
process
test of
stiffness
t0o meet
rate and
accelera~-
tion sensi-
tivity)

Stiffness require- &easure the
Ments (calculated)

Inner Axis

22.6 ftlbs/ded

Middle Axis

28 ftlbs/Set

Quter Axis

> 8 ftlbs/dec

angular rota-
cion with the
optical cube
at the axes
intersection”
hnd an auto-
collimator
inder the
Ffollowing tor-
ques on the
bxes:

Inner Axis
13 ft-l1bs
1iddle Axis
10 ft-1bs.

Outer Axis
40 ft-lbs

Calculate
rotational
stiffness.

Measured Stiff-
ness:

I.2a. £t

M.A,

O.A.

Hh
ot
[}

DATE

TESTED BY

(GOERZ)

WITNESSED BY

W1TNESSED BY
(CUSTOMER)

—PARCE
OF

o~ e




3.3 FINAL TESTS ‘mhe following section contains
: the final tests, i.e., they were
performed after complete assembly
and wiring of the DMS. '

These tests can be repeated as

often as required without any
disassembly of the DMS.

The intarmation cantained harein is being mada available ss the property of, and for the purposes of, CONTRAVES-GOERZ conruhm |ON, Subsidiary of CONTRAVES AG, OERLIKON-BUHRLE HOLDING, 1t cannotbe
yawfully reproduced inany tosm nor divaiged to ang sued Party, nor ised for any purposr other than that fo which it has been mada aveiteble to yau, without the specific writien consent of CONTRAVES-GOERZ CO RPORATION,
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TE BUBEIDIARY 1 | CUSTOMER: _ NASA/llouston e
‘4 CONTRAYKS AG, OLALIKON-BUHRLE HOLDING , SALES ORDER: %00997 . -
’ . INSTRUMENT :
TEST PLAN
i -
N o  METHOD OF . | T
ITEM | SPECIFICATION VERIFICATION TEST PARBMETER ..} ___RESULTS
Axis Wobble| Axis Wobble must Load Inner A+t final acceptance testing use See data plots ’
(Inner Axis)not exceed #2.0 arc|axis Platforn position loop to statically hold attached. ——
(xiiddle’ seconds with dummy gimbal, and use rate loop to e o
lazis) (Outer o packages drive gimbal under test. Rate ;lcﬁ}?ét wcbble
iaxis) , | having a to- | shall be 1 deg/sec for one (1) Feading:
- ' razl weight off test each axis and 10 deg/sec L ip s
250 1lbs. for remaining tests. ¥ L O-o0 8rc Sg
Using opticall - I
cube at axes (—1""731‘ Axis / 7
. intersection, |
’ check wobble ' r
pex STP-M- _ :t 0:323) 9*;"[(3:
201A. Inner vy A
& Middle Axesy ) : : //'7’5’{7//8 fgﬂff?j
Check wobble- ' i
with axis ,
horizontal ' ‘ u
and at %45 Lz 0-90 ST
degree atti- o, VR I
tudes; also : ; /ﬂt//:’/’ /:)X/.f/' ;
inner axis in o
a vertical ;
position and N )
middle gimball A Soe Hhree (3)—
orthogonal to '
outer gimbal. : . Da/a P/O 71.5'
Sitected, —
DATE 1 - TESTED BY _ T WITNESSED BY T W]iTNESSED‘?T N ,2%(53
S o = i ? - GOER2Z CUSTOMER, Cr s
2/8/7¢ Soudor ITles ( ) . * ‘
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| CONTRAVES - GOERZ, CORP.

CUSTOMER: NASA/Houston

SALES ORDER: 997

INSTRUMENT:
“TEST PLAN .
EC AN o METHOD OF
GRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER i RESULTS
Frictional |The frictional tor-| Completely |Measure friction torques in a I.A. ft-1]
Torgues gue of each axis assemble horizontal and vertical attitude —
3 - was determined and | each axis. |of the Inner and Middle gimbals.
! specified in the . {M.A. £t=-1
design analysis Measure
report and shall be | friction .
verified by testing. torques per’ O.A. B A=
No tolerance is spe- STP-M-2268 T
cified, but it is - . '
- desired that the :
‘ measured values do 2
not exceed 130% of {
) the calculated -
values.
Calculated Friction
Torgue: '
Inner Axis: 3.4 ft- -
- 1bs
i Middle Axis: 7.8 ft
ft-1bs
Outer Axis: 13.2 3
‘ ft-1lbs
DATE . TESTED BY WITNESSED BY WITNESSED BY PAGE A
(CUSTOMER) CF ~

(GOERZ)




) :ﬂﬁ'«uﬂ; sm Q,W ‘”f‘ L

” # 3 it By LA L ""’“‘y,' "’*M f‘w““"; o  —— R e
CONlRAVES”“GOERZ”'*CORP‘""""“"i ' o
5 SUBSIDIARY CUSTOMER:--NASA/Houston
TH CONTRAYES AG, OERLIKON- -sUHRLE HOLD!NG . SALES ORDER: 997
INSTRUMENT:
TEST PLAN
S ‘.. - ..} METHOD OF : R
ITEM , SPECIFICATION |VERIFICATION - TEST PARAMETER RESULTS
E 3.3. Rotationall Inner and Middle ' Mount dummy loads (IMUS) to Rotation angle -
(Table I) -+ Freedom - | axis: infinite, CW Visual Inner axis loadplate (refer to (revolutions):
‘ & CCW. para. 3.4.1l.c.2, Exhibit B of
L : - NASA Spec.). Rotaue Inner and
Outer Axis: #5400 W : Middle axis through #2 revolu— Inner Axis:
minimum. = ' 11 tions. - . i
. o BRI . = % rev
zero (0) p031tlon 1 Visual )
is vertical middle | | with
axis with the read-{ { position E ~IMiddle Axisso
out components at readout of : . , :
the bottom. ] ‘outer axis. = 1 : re-
Record actual
angle at - .
each end-stop o ‘ -
and calculatsg g
total angulan
travel. ’
;
DATE - ) . TESTED BY ' 1. WITNESSED BY WITNESSED B¥ ' ‘ PAGE i
L ! [ (GOERZ) ' (CUSTOMER) 5 OF )
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TEST PLAN

CUSTOMER: NASA/Houston

SALES ORDER:_ 997

INSTRUMENT:

‘PARAGPRAPH

SPEC

ITEM

SPECIFICATION

"METHOD OF
VERIFICATION

TEST PARAMETER |

'RESULTS

3.6.1

Azimuth
Range

+1 degree

Check length
of the six’

in base -
(arranged at
a 58.75"
radius).
Length must
be 3 3/4"-
minimum.

(6) slots fox
holddown boldis

WITNESSED BY

TESTED BY - ——— -

(GOER2Z)

(CUSTOMER)

WiTNESSED .BY .

PAGE
OF

R ey
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CUSTOMER 2

NASA/Hounston

SALES ORDER: 997

INSTRUMENT:

|

ITEM

'SPECIFICATION

METHOD OF
VERIFICATION

TEST PARAMETER

Countexr-
balance

The table shall
contain provisions
| for a simple means
to offset a minimum
‘of 10 f£t-1b$ unbal-
ance caused by mis-
centering of the
test article.

| within the

All 3 axes
establish un-
balance of
10 .ft-1bs.
Try to bal-
ance each:
axis with
the counter
weights fur-|.
nished with-
the DMS. :
Balancing
must be
achieved

friction tor-
que of each
axis.

Record  the
rate after
balancing
for each axisg
Rate must be
zero (0) if -
balancing is
perfect.

I

RESULTS

Measuréd Rate _

after balancin

Inner Axis:

deg/:

R

Middle Axis:

RM?

deg/!

Outer Axis:

deg/

P

Ro

- TESTED BY

WITNESSED BY
(GOERZ)

WITNESSED BY
(CUSTOMER)

PAGL
OF




. . T R i i i AENC R SO :
= CONTRAVES - GOERZ, CORP. E , ‘
~a BUBSIDIARY CUSTOMER: NASA
CONTRAVES AG, OERLIKON-BUHRLE HOLD_ING SALES ORDER: 997
‘ INSTRUMENT: ] -
TEST PLAN - i —
. METHOD OF
ARAGRAPH ITEM ; SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
Fluidic a) Pressure line, STP-M-2269 - i Leak test with
Lines & return line and ‘ . T T air:
Swivel 3 swivel joints: f
Joints Check for leaks I.A. {(V;
at 60 PSIG oper=- B ]
ting pressure M.A. (Vi
with air and )
‘water at the O.A. (v
following rates: d
- I.A. Rate: 180 Leak test with
deg/sec. M.A. , water: —_
Rate: 120 deg/sec ,
O.A. Oscillate atf - I.A. : (v,
15 Hz at peak ;
amplitude. Per- M.A. 3 (v
“form static test S
‘at 150 PSIG for. 0.A. (VT
1 hour. 5 S
; Pressure drop a
b) Measure pressure given rates
drop between .inle measured:
port and outlet e
port when oper- I.A. PS:
ated with water
at a maximum flow| M.A. PS
rate of 2 GPM. o
Pressure drop 0.A. PS__
must not exceed
10 PSI. (Inlet &
outlet line 5 PSI
- each.) -
DATE - ~“~ TESTED BY ~ “WITNESSED BY | —~ WITNESSED BY — PAGE
o . (GOERZ) (CUSTOMER) Oor




P
S

(GOERZ)

(CUSTOMER)

é, - :;" SUBSIDIARY CUSTOMER: - NASA _
2~“\3] i' 'CONTRAVES AG. osnLlKON-BﬁHaLE HOLDING SALES ORDER: 997
: - INSTRUMENT:
TEST PLAN ‘ !
g ‘ o CoTTTT T
s2zC P . R R XMETHOD oF
2EREPAPH ITEM- SPECIFICATION. . |VERIFICATION TEST PARAMETER RESULTS
¢ Rates to be the . 5—
“|gatme as under (a); | — _ - e 3
also measure at
zero (0) rate.
: DATE - TESTED BY WITNESSED BY ~ WITNESSED BY PAGE

T e i 0

S v e, Hmatin et S



B R Rmed e T Lk B i Y T [ e meen pesee e
—~===] CONTRAVES - GOERZ, CORP, ,
é\ STA ;. SumSsIDIARY CUSTOMER: NASA/Houston
*»::-E:;/_/M CONTRAVZS AG, OZRLIKON-BUHMRLE HOLDING SALES ORDER: VAR
~ | INSTRUMENT:
TEST PLAN-——
: — {
SPEC - | METHOD OF . ; B
,RLGRAPH ITEMW SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
3.2 ~ ITable (DMS)| The height of the |Position the
{Height table (DMS) as middle axis
! installed in its vertical with
maximum height the readout
‘configuration shalllside up.
not exceed 10.5 ft
(=126 inches). With a tape
Height includes the|measure checkj .
mounting base and |the.height .
leveling wedges. from the floog
: to the end of
the slipring
assembly.
- OATE . . TESTED BY | WITNESSED BY WITNESSED BY PAGL
) : (GOERZ) {(CUSTOMER) OF
i o T L DI R




=<3 CONTRAVES-GOERZ, CORP.| | ;
& ., CUBSIDIARY ‘, CUSTOMER: NASA/Houston
b CON?RTAV‘S AG, OERLIKON-BUHARLE HOLDING ' SALES ORDER: 997

v INSTRUMENT :
TEST PLAN .
T | werHop o 3 . ~
GRAPH - ITEM SPECIFICATION |VERIFICATION © TEST PARAMETER -—- RESULT:
Net weight | The weight of the |{Check the wt. o
of Simula- | table (DMS), ex- |with one or e
tor Assemblli’ cluding the controiltwo forklifts
electronics, shall|which are -
not exceed 15,000 |equipped with
1bs. load gauges.
ATE _ TESTED BY WITNESSED BY | WITNESSED BY PAGE .
. {GOERZ) ‘ (CUSTOMER) _CF
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FIGURE 1

1. Make test setup as shown in Figure 1.
2. FEstahlish autocollimation through 360 degreces of shaft rotat icT
3. On the graph from the X-Y D]OLLCI, draw the smallest erclﬁ
1nscribina the wobble gravh. Draw the largest cnrclc possibic
circunscribing the wobble graph.
. . The radial difference is the totul range of the randon wohbhlo.
T T TR T TR PRESSEDIT \x»'!'n“vswx;,u, Y |
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o INCORPORATED T T Tegmpimlot
e ORTHOGORALITY TEST B L :
Instrument: ’ AR ( :
Unit: : Shep OUrder: ' I ' :
Customer: OUTER  AXIS 5
v ! §

ININGR  AxS

Specification Regquirements . y
) . - Q. S
- —= == TR L
—1 C?t-«- 1 4 *7..25
A CRTHOGONALITY
GINAD pACE B AUTOCOLLIHATOR CRROR &

Task : )
Determine the perpendicularity error bstween two intersecting gimbal axes.

Test Setun ‘
Sei up an autocollimator or theodolite with an autocellimating eyepleces wi

ith =
resolution of 0.2 arc secends mninimum, such that sutocollimstion can be establiss.
ed with the mirror placed on the center of the inner.axis. Mount an adjustedbls
double surface mirror on-the inner axis and align it perpendicular to the exis
of rotstion. Two tooling mirrors are to be used if the shaft dces rnotl have s
central perforaticn. " EE
Test Procedure / ) )
Fsinbiish autocollimetion and measure and recoTd the shaft direction in the cc-
crdinate parallel to the outer axis. Rotate the inner axis =bcut itself 180°,
Messure and record the shaft direction. Rotate the inner axis sbout the guter
‘axis 180° and measure &nd record thz shaft direction as above. Rotate thes innaT
axis sbhout itself 180° and measure the shaft direction. Repeat each measursment
3 times. - : e
‘Dats Reduction ! -
Average the readings of the first two sets of measurements. Average the rseag.rz
of the sscond two sets of measurements. The eangular differance batwesn thz tuo
averages equals 2 times the orthogonality errcrée.

ANGULAR POSITION DF THE INNER AXIS ANGULAR POSITICH OF THE IRKER AKIz
Duter Axis at 0° Duter Axis at 180° Duter Axis at 0° | Outer Axis ot 1EC
- } ~ : :
Inner Axis:- __{Inner Axis;._ Inner Axls‘w“_v Inner Axis | R

Rt At - At ‘ | - At ;
Start Pos. | Start Pos. !t . - |Start Pos. |7 7T |Start Pos. T
Inner Axis|___ ___jInner Axis | JInner Axis e _|Inner Axisi_ ...
180° From 180° From 180° From ‘ 180° From :
Start Pos.|— " |Start Pos. 1| | |Start Posc 7777 Start Pes. |7 T
Avg 1. Set| {Avg 2. Sct Avg l. Setj avg 2. Set
Diff. Betwcen Averages = 28 = ' | Diff. Betwoen Averages = 28 =

Average Orthogonality Error & = Arc Sec ?
I Teated By [Witnessed (Goerz) Witnessed (Customer) PAGE




S AR P ] N | ] .
CONTRAVLES ~GOYIRZ PEST SPECIFICATION
CORPORATION ITHTERSECTTION OF AXIS STP~M~2267

/mddlu Arle M.4,)

/ Outar Ginrdat

INSTRUMENT @

SHOP ORDLR: R Inner Axte
» - / Allgumane
CUS‘I‘OI’lEI{: * L. g J;:;lfkcqr.
' : / . /777,\/'7"
SPECIFICATION: outae |
[{{ . ] \Xnnu Axis {1.A.)
TASK : S TTTTTTT T 7

To determine the sphere of intersection deviation of the axes.

TEST SETUP

Position gimbals and axes as shown above. Mount reticle on inner
gimbal. Set up alignment scope to view reticle through outer axis.
Rotate inner axis and allgn retlcle to the inner axis.

TEST PROCEDURE

1)  Rotate middle axis 180 degrees and record azimuth displacement
(=2A) of reticle. Rotate middle axis back to original position.

2) PRotate outer axis 180 degrees and record displacement in azimuth
and elevation (=2 Ay and 2e2) of the reticle. Rotate azimuth
axis back to original position.  NOTE: Observe DOSllee or

‘negative (+ or —) movenants fOL azimuth readings.

3) Cdlculate maximum 1nteroectlon deviation D as indicated helow.

AXIS DISPLACEMENT (Inch) ACTUAL AXIS SEPARATION (Inch)
(ALIGNMENT SCOPE READINGS) . - (1/2 ALIGNMENT SCOPE READING)
I.A. = M.A., 2A] = _ | ' | A, =

fI.Ao - O.Ac' 2A2 = ; A2 = .

M.A. - O.A., 2A = 2A;-2A = R A=Ay - Ay =

Calculate the maximum intersection D (diameter of sphere) as follows:

on ifenient < /O EC PC ¥ oo ||

(D must be < 0.040 inch)

INTE TRSTED BY "WITHESSDD ny WITNEGSED DY " RAGE
(GOLRYZ) (CUGTOMER) L of

A WA



ROTATING AXIS
- . STRUCTURE 14
IMSTRUMENRT e vemee  emee e e et e oo
UnN1T S NN -
S.O0/SERIES NO, , . . ~
CUSTOMER
REQUIPEMENTS .l v o L
—r Fﬁn-DISTANCE g
" TASK , : :

" 7o determine the amount of friction in the axis assembly includinri
bearings, electrical sliprings, fludlc rotary jOlnts, tachometer, £ $
Inductosyn, etc. P

SET-UP_AND PROCEDURE | | S .
Attach a sprlﬁd'qcale to a covenient location of the rotating amiqg
structure. Pull on spring scale and record force applied to scale:

: at break away D01nt Repeat for 4 Clockwise and 4 Counterrloc”XWC' }
measureﬂentq. : P

FORCE x DISTANCE = = ' ft-1bs
DATE TESTED bY WITNESSED BY: WITNESSED BY : pAGL
GO R CUSTOMER , 1 oor2
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e . | 1
AXIS FRICTION | ST1-M-2268

I DATA

REDUCTION

L ——

1)

2)

e

Find the arithmetic mean of the torgues:

The torgue values should be within 1.3 times the mean valué;

Inner Axis:
Middle Axis:

4Ou£ér Axis:

The measured mean torgue values
unitsg ' ‘

Inner AxXis:
T
Middle Axis:

Quter Axis:

1.3 x 3.4
1.3 x 7.8

1.3 x 13.2

Mean
Mean

Mean

= 4.4

i

10.
17.

Value = : ft-1bs
Value = ___ ft-1bs
Value = - ft-1bs

shonld be within the following

ft-1bs

2 ft-1bs

2 ft-1bs

TESTED BY

WI”NIKCFD BY

GOL RZ P?' //

e
, _(’/( ("ﬂ' f

WITNESSED BY
(/7CU“T61LR




PROCEDURE ROTARY JOIRT ISTP"H‘2269

TRGY

INSTRU! u-n\;”I‘

.
. AN —— ¢ V- bt e et b

GHIT
$.0./SERIES NO. gﬁi

CUSTOMER 0012 QPAG@ N
REQUIFREZMENTS
- TAS¥:

Check rotary joints for leaks.

SET-UP PROCEDURE :

'J01dt assembled to table

1. Pressurize ports with specified pressures. With outlets plugoed
rotate table at 3 radians per second and check for leaks at time
interval noted. »

i

FESULTS :

TEST 1 PORT "A"' PORT "RB"

: o . : o ' L :

Air - Initial at 5 min; at 10 min Initial | at 5 min: at 10 =i

_ Pressure 60_PSIG_ ] ‘ | 60_PSIG . SR
| | |

,?EST‘z' PORT "A" PORT "E"

, : Bodchin gt
Water Initial | at 5 min [ at 10 min | Initial [at 5 mlnj at 10
Pregsuxe _ -_“n6QmP<IG . 60._RSIG..|
TEST 3  State_Pressure Test

~Ports A &'B proof test at 150 PSIG (No rotation).

WITNERSED DY
GORRZA

PATI

'1‘] SPED BY WITHIOSEED BY ;

COGTOMER "

PAGE
- OF




l g
“"’"“"“'“‘”‘Ml*"‘""”‘I‘"‘F;?’}"l’ TP RO U KT ‘1'1‘u“1.1\1'\1 cuwidiv | "L VEZ209 ,
TEST 4 Check pressurc drop betwcen inlet and outlet port
PRESSURE GAUGE
60 PSI '
INLET SWIVEL JOINTS
WATER | | | /
2G6pPH ; g — « CONNECT ENDS AT
| < : J \ d TLBLE OF INNER
T OUTLET ™ "‘i‘" l i AXIS
| 7
PRESSURE GAUGE
IEASSURE OUTLET e
PRESSURE N AT
Pressure drop: ' ' T psig-
< . S
—- v , , (=10 psig)
,
i |
! i
o
5 % -
. . B . : . : !
SRR . ORIGINAL PAGE 1§
[~ , OF POOR QUALITY
: :!.
0
{ ;
i
| |
t‘ !
i B
! i
DATI . TRSTED BY: WITNRBSSES BY: WITNE&SHD BY: PAGL
GOLRZ CUsSToOMER of
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TEST SPECIFICATION
INTLRGECTION OF AXIS

CON''RAVES~COERZ
CORPORMI'LON

SUIP-M=2267

] : fddla Axie (H.A,)
TS TRUMBLIT : , L piame e i

Outer Girfiad

Middle -
Ginba)

SHOP ORDER:

Inner Axte r

\ / Atignmant
CUS 'I‘OD’IE ‘R H \ ] —g ;‘:;l,ncop.
) / s
SPECIFICATION: \ outa
i (0A.) ™ Inner Axts (I,A.) :
1 i
i -
TASK g _ ;' %,1 777 7 77777777
To determine the sphere of intersection deviation of the axes. \.,

TEST SETUP

Dooltlon gimbals and ares as shown above. !Mount reticle on inner

glmbal Set up alignment scope to view reticle through outer axis.
Rotate inner axis and align reticle to the inner axis.

TEST PROCEDURE

1) | Rotate middle axis 180 degrees and record azimuth dlsnlacement
(=2a) of reticle. Rotate middle axis back to original position.

2) Rotate outer axis 180 degrees and record displacement in azimuth
‘and elevation (=2 Aj and 2e,) of the reticle. Rotate azimuth
axis back to original position. NOTE: Observe positive oxr
negative (+ or -) movements for azimuth readings.

3) Calculate maximum intersection deviation D as indicated helow.

AXIS DISPLACEMENT (Inch)

ACTUAL AXIS SEPARATION (Inch)
(ALIGNMENT SCOPE READINGS)

(1L/2 ALIGNMENT SCOPE READING)

I.A. - M.A., 2A] = L A, =

1
I.A. = O.A., 2A3 = T Ay =
2ep = . ' eg =

2A1“2A = A =kA1 “vAp =

M.A. - 0.A., 2A

sphere) as follows:

S ) -

Calculate the maximum intersection D (diameter of

D = m/gz + Alz + e,

(D must be < 0.040 inch)

R EaG P DT

G R

TATE TRSTED BY

WITNESSLD BY
(GOTIRY)

WITNESSED BY

(CUSTOMER)

PAGL




AXIS FRLCTION | 67p-M=2268

INSTRUMENT
UNIT
S.0/SERIES NO.
CUSTéMER '

REQUIPEMENTS

* TASK!

ROTATING AXIS
STRUCTURE

o o < condoamrt 4y S R - ot B A mamoa A sy

—> l‘&‘— DISTANCE

To determine the amount of friction in the axis assembly including
bearings, electrical sliprings, fludic rotary joints, tachometer,
~ Inductosyn, etc. S ’

SET-UP_AND PROCEDURE

Attach a spring scale to a covenient location of the rotating axis
structure. Pull on spring scale and record force applied to scale

at break away point. Repeat for 4 Clockwise and 4 Counterclockwise’

measurements.

FORCE

x DISTANCE - ’ : = ft-1bs

DATS

TEHESTID BY WITNESSED BY: WITNESSED BY: PAGL

GOBRZ CUSTOMIIR L or 2




ek B R A B I

|

t

AXIS FRICTION STP-M-2268
DATA REDUCTION
1) Find the arithmeﬁic mean of the torques: é
2) The torque values should be within 1.3 times the mean value, i1
Inner Axis: Mean Value = ft-1bs
Middle Axis: o Mean Value = ft-1bs
Outer Axis: Mean Value = '_ ft-1lbs
13)” Ehe measured mean torqué values should be within the following
. units: - : : .
Inner Axis: 1.3 x 3.4 = 4,4 ft-1bs
Middle Axis: 1.3 x 7.8 = 10.2 ft-lbs
. Outer Axis: 1.3 x 13.2 = 17.2 ft-1lbs
| i
TESTED BY WITNLSSED BY WITNESSED BY PAGE
GOLRZ CUSTOMER 5 OF |
‘.; — - " . v,,.,‘,. o - - &kgj'ﬁé 4___‘_’_.':\ G j




TEST PROCEDURE ROTARY JOINT

R

!

STP-M-2269

INSTRUMENT

UNIT

S.0./SERIES. NO.

CUSTOMER

REQUIREMENTS

- TASK s

Check rotary joints for leaks.

* SET-UP PROCEDURE :

~Joint assembled to table.

GOL ]\

1. ' Pressurize ports with specified pressures. With outlets plugged
rotate table at 3 radlans per second and check for leaks at time
1nterval noted,

" RESULTS :

TEST 1 PORT "A" PORT "B"

Air Initial at 5 min| at 10 min Initi:t | at 5 min at 10 mir

Pressure 60 PSIG 60 _PSIG

TEST‘Z PORT “A" PORT "B"

l g
Water Initial at 5 min | at 10 min | Initial [at 5 min| at 10 mj
L Pressure 60 _PSIG 60 PSIG '

TEST 3 State Pressure Test

Ports A & B proof test at 150 PSIG (No lotatlon)

DATE TESTED BY: WITNESSED BY: WITNESSED BY: PAGE

CUSTOMER

o)
-

s T

c&»@{cw FHEV L

b S L AT i b SRR ERN S oasodniiin e—




|

TEST PROCEDURE ROTARY JOTRT

!
H

A

SIP=M- 9009

=3
U -

17}

=

Check pressure drop betwecen inlet and outlet port

PRESSURE GAUGE

SWIV!}EL JOINTS

v CONNECT ENDS AT
¢ TABLE OF INNER

‘ 60 PSI
INLET
WATER | | |i/
26PM }
OUTLET™® i 1 i it

PRESSURE GAUGE
MEASSURE OUTLET
PRESSURE

Pressure drop: "

(210 psig)

psig

RUTTREAR

DATE

()
IpR 1

TRSTED BY : WITNISOL
GOERY

WITNIRSSED DY :
CUSTOMER

A 5 8




4.0 ELECTRICAL TEST PLAN This section of the Acceptance Test :
Plan includes the electrical tests. §

Yhe information rontarmad herein il‘blmo made vailedie os the property M. wnd ot the purposes of, CONTRAVES-GOERZ CORPORATION, Subisidisty of CONTRAVES AG, QERLIKDN BUHRLE HOLDING. &t cannot be ;
Jawtully teproduced in any totm not diutged fo any third Party, iids used for aty putpase ushias than thet-tar which st has bean mads svaitable fo you, without the specific wolten coment of CONTHAVES: GOERZ CORPURATION:

The Amcrican Subsicliary of Contraves AG, Ocrlikon-Bihrie Holding




e o T e T — . -
iy Tl Eormone W B R Wesrmepiarainy *,mm, m:, ‘E?BM"', ':‘";“:: ::‘“f:’ it mf;a . B
1 COMTRAVES-GOERZ, CCRP. .
P S ' . SUBBIDIARY CUSTOMER: NASA/Houston
L.._____.f.__.,._... ;ON?RA'I*;S AC, OTALIKON-DUHRLE HOLDING SALES ORDER: FODRRENI
: +INSTRUMENT ¢
TEST PLAN— - | T
SPEC o | | METHOD OF
S REGCRAPH ITEM SPECIF;CATION IVERIFICATION TEST PARAMETER RESULTS
4.3.3 Sliprings ‘ T
4.3.3.1 TééﬁiArtié 18 conductors, 5 1By design . Pins A=F of 7114 to J104, 16 A
cle Power |amp twisted shield- cond. at 10 amp, 240 V, 2 cond
ed with each shield} - at 5 amo, 150 V. .
carried through , —_—
.£.3.3.2 |Signal to L
f Inner Gim~
hal |
a 48 cond.@ 2 amp By design bins A-c of J110 +o J100 )
with shield common Pins A-c of J111 to J101
carried through e
b 48 cond.@ 2 amp By design bins A-s of J112 to J102 {70
1 pair per shield Pins A-s of J113 to J103
.A4.3.3.3 Sicnal to |8 cond.@ 2 amp Bv design 1-8 shield on 9 to TB5 from J110 = f
Middle - : J—n : , TN
Gimbal
4.3.4 kSignal to |8 cond.@ 2 amp By design 1-8 shield 9 to TB6 from J11ll d-n R
Outer - “ N\
Gimbal
PATE l TESTED BY —} " WITNESSED BY .. _ | . WITNESSED BY 1 PAGE
, , ; (GOERZ) .. "~ ' (CUSTOMER) OF
RS L T S




— CONTRAVES-GOERZ, CORP.| = =« .
= _ guBSIDIARY CUSTOMERS -
i l' CONTRAYED AO, OERLIXON-EUHRLE HOLDING : SALES ORDER: e
‘ INSTRUMENT: '
TEST PLAN ‘
q ITEM SPECIFICATION VERIFICATION - TEST PARAMETER ) RESULTS T
‘ . S /Y.S /.r'i:
Use strip chart recorder. : l// ~
. / N If . _':,.
3.4.3.3.4 Slipring Signal circuits STP~E-212 Check 2 rings in sexvice using Aprle o 252 00 Le
Noise 30,100 miliohms per . ) 1 amp DC. Rate both axes at maxi-|-2 7 g
circuit. M/,/zﬁ A5  jmum rate CW and at 6 deg/sec CCW. Sl Lo
i l/,/,,»/ N2 Neise should be less than 60 mv e SO
el ,ler 200 mv depending on ring sel- | /A, o o
W/ G = ection. Ten rings will be checked __ - N
LM at acceptance. Data will be availt -/ -,y /™7 -
S5 &€ able on all rings. Demonstrate no|#+ 5 ., o —
. Jira s=h ¢ |noise pickup with an axis oscillaging. ¢
. G ~/v] 725
Slipring }1in. of 6 power . By design 8 pairs J114 A-C to J104 .
Voltage s1iprings with 210 10 amp at 240 VAC ; £
Ratings - VAC rating. Others : Demonstrate 210 VAC, 5 amp for (7
pt 150 VAC.. - |10 minutes on each pair.
<
% £
= L
5
&2 14
=
‘t G s
A
o
Eg &
DATE ~ TESTED BY WITNESSED BY WITRESSED BY / 3 pggﬁ
1 " (GOER2) 7 (CUSTOMERY—1,, o |
7 ' - ( T £ $ 7245""/
§ p_—veg .




LERCT B * B omani
£ ox R ¢ R

o e

E(CUSTOMER)

S

i EAN L = i

g g g e feemd Gl feed St Bt g ¥ M . -
e 5 3CONTRAVES GOERZ, CORP. T
3L / BUBSIDIARY - ‘CUSTOMER:
E \;‘J«ﬁ CONTRAVES AG, CERLIKON- BUHRLE HOLDING SALES 'ORDER:
INSTRUMENT:
TEST PTAN
§  spec | | METHOD OF
;fPARAGRAPH , ITEM SPECIFICATION VERIFICATION | TEST PARAMETER RESULTS
I . ) P ' ' : ; - . . ’, e ;_’9'.“"’ ::7‘;;, L
qlectrical 3 phase, 4 wire, By design 3 phase, 4 wire, 120/208, 60 Hz 2 e T
Power 1120/208, 60 Hz less less than 10 amp per phase. Yoo/ 55“'f Lo
h than 40 amps . . W T L 2
e ‘IMeasure Rate oscillate all axes in phase
peak 1 Hz peak acceleration.
Monitor phase current.
2.2 . {Monitor Red j
a. Digitél, To cumputer f
OQutput ' ‘
b.|Display Position Rate By design 1 dlsplay“for each function and N
i - {Acceleration jaxis.
~ c.{Analog Proportional to RateBy design |Buffered tach, buffered Inducto-
Vvoltages e ) ‘ syn position, and position error, S
Take 20 points equally spaced '
over the range of each output.
Use rate mode for tach output
data. Use position mode for posi-
tion calibration. Lock brake and ——
index manually using the readout
display as the reference
FUNCTION RANGE :
Analog Posn. +0.5 deg j
. jPosn Error - 0.5 deg - —
Buffered tach . . +200 9/sec
Take position outputs at 32.75
-33.75 and 250.75 to 251.75 deg.-
DATE : T TESTED BY WITNESSED BY , WITNESSED BY ngg e
P e B ©




A 1o . i {. b
. . TABLE III
S: "(/ m.:.r . ' ) )
: & B/ ANALOG SCALE FACTORS
:; T c-.-wud
} :
) POSITION INDUCTOSYN
§ ‘ ) ERROR POSITION RATE AYIS
: CONNECTOR HI D , ' A A
Lo A9-J7 E A9~J7 B B3-J7 B
‘ INNER
) e . ’ & Déﬁ/ ) '
SCALE /3.4 mv/arc sec )3,/ mv/arc sec | v/zad/sec
FACTOR L « e
i ; /
' CONNECTOR HI : D ' A E
- LO A9-J8 E A9-J8 B B3-=J7 F ‘
\ MIDDLE
f OFTE
} SCALE T } |
FACTOR /3,0 mv/arc sec /3 zmv/arc sec | v/f/aﬂ/sec g
i ST i . . e/cz, +
CONNECTOR HI D . A J
L0 . A9-J9 E A9-J9 B B3-J7 K
OUTER
LOS0
t  SCALE . A ‘
FACTOR /2: 8 mv/arc sec /2. Omv/arc sec v/oz—azel/sec

C/e}

Sl ning <ol T PRI R

!ho inforaration contained herein is fieng made avaitable e Nm moumv of, and for the purnises ol CONTRAVES-GOER? ronrom\rmn Subuidiary of CONYMVC# AG, ornumn RUHALE HOLDING I eanviot be
Im!ullv reprandiscod rvany form iine dintgad tosuy thitd: Paity, worusvid-lot aiiy puipisse-uther han that for whichit bas heen made availahite to you, without the apecihic watten cunsent oL CONTRAVES GUERZ CONPOAATION, -

The American Subsidiary of Contraves AG, Oatlikon-BUhre Holding
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7753 CONTRAV

ES - GOERZ CORP.

SUBSIDIARY
CONTRAVES AG, OERLIKON- .BUHRLE HOLDING

TEST PLAN

CUSTOMER:

SALESORDER:

. INSTRUMENT :

SPEC
L RACGRAPH

ITEM

‘SPECIFICATION

‘METHOD OF
VERIFICATION

TEST PARAMETER

RESULTS

.8 Db

'Clamps

Accuracy

ODrientation
Sensitivity

: Ropeatabll-

Range 0 to 360 dog
+l 0 arc sec0nd
5.0 arc sec (WRT
pre—appllcatlon of

brakes)

1l arc sec

’ \
; i
nd
g 4

{};g ‘fﬂf¥§‘

DI <
7\¢ r0~pﬂ

——

PR

By design

Vs

A\

N ] f/’ )
RN NARORS
- g !

ot .

[re=

VKKUK i

i

br?

W

_Drlentatlon.

Servo the axis in position mode
for each orientation shown in
Tab. 1. Monitor fine position
SYYor on. strlp chart. Apply braks
and note axis muvement per fine

brror scale.factor. Repeat 4 times|

e et

4 ——— .—-.qm--,v‘._‘,‘_‘

/\'”\.%r‘ﬁ&“’}
. .—\'V =

iy s e

pccuracy is.the peak movement
from servo to brake on final
bosition.

Repeatability is the largest peak
o peak final position in any
(Peak to peak over
5 positions.) '

In orientations 1 and 2, table
1C with monitored axis clamped,
rotate outer axis through 360

' degrees in 45-degree steps.-

[UOPRIUR SR

1

Record the position of the
axis being monitored. _The
‘orientation sen51t1v1ty is
the peak to peak measured
‘position over the full ro-
.tation of the outer axis.

._...—.-.3...“.;

W22 - S‘o F_. |

e

TESTED BY |

T WITNESSED ..
(GOERZ) .. '

T WITNESSED BY
" (CUSTOMER)




K Struu AR e SRS Shcm S ot SR B SRR i Mk FUEAp R TS @ e S S-St T s it I
i g et : To8 EATE i R : E ‘TABL‘E, I Bt # Forios i sore “ros - s i R %w
STATIC CLAMP TEST o
. AXIS POSITION |} MONITOR A B o "D E 4
I M 0 * S o S . c | s | ¢ | s c s c ,
= b : ¢ -t .y o - P . - e.'? l";":
i—1 .0 0 0.4 Inner. o |l2n © /74 AR VR e fro B N,
2—41 10 0 90 i Inner o ;57[ o /—Z/é ﬂ}, 7875 % LIS il o e of;’"h"_,Z’/
'3 225 0 0 { Innex 2 /.14 . 104 L o5t Ly © |,zzl © |y Sz i
s 0 0 07} Middle | o 1% o 132 | o {nz2| o |nzz| o |- $3z 15
5« 0 0 90.f| Middle | o .45 o o B=S st I I - .- o 4o
6 1> I 0 : 225 s, O Mlddle R 0 ’ -:!7 o 332 . foP) :73 - ./,,:: - -’ ..; - ,6‘?‘_________
7oL 9 2 01 Quter | o Ao @ =09 O As.79 | o |z o |3.95 |67 4/
g e g 0 a0 8111}83: ° Z.21 <@ 2. 74 QD vy | © .00 © Al .52 2.3
’ 8k 90 20 uter p o v © KA C Nor | @ e @ |oFT jios 27F
< S canN 3 —_—
A e c=nNBS § o
— #}j“b
Yy
APPLY BRAKES WHILE OTHER AXIS IS IN MOTION - §§g
i~ 0 - | 0 | Inner | «7¢ /:3%/ 60 deg/sec -Axis In Mot:.on b'{:: 1
21T o 90 - Tnner /2 30 deg/sec R S ‘
37 = 0 0 Middle /8 60 deg/sec D
4.4 0. 0 - | Middle 234 30 deg/sec N &
501 - - 0 | outer 4 3= 60 deg/sec S
& - - 0 Outer — 120 deg/sec _
It{NER HI J7-D Lo J7-8 SF = mv/arc_sec L
‘MIDDLE HI J8-D Lo J8-E SF = nmv/arc sec S = Servoed
OUT‘BR HI J9-‘D LO J9-E OSF = mv/arc sec. C = Clamp On ;
oo Y v : ‘ ¥ - et
R i i [
Accuracy = largest peak dlfference (s - C) o»" Col A-~E. o i ;
: Ropaa 2bility = largest peakidifference of (M:.n C to Max C) Col: A-z:.. Ty d -
! ; . ‘ :
| TABLE 1é L g
; . Orientation Sensitivity e i! ' N
— 1 o Outer Axis . {
1;‘" M | Monitored Axis| 0 " | 45 90 135 180 225 | 270 315 | 360 | p-p
1 0. 0 Inner P }-. !
2 0 0 Middle g ' | T
. el e * £ - 3, b i
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| ”"~7T-4CONTRAVES GOERZ, CORP.

u/'
i | CONTRAYES AG, OERLIKON- .oUMRLE HOLDING
bt

TUBSIDIARY

CUSTOMER:

SALES ORDER:

(GOERZ)

—————————

INSTRUMENT:
TEST PLAN
EC METHOD OF
RAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
\\
8 b Clamp 5 arc sec/rad/sec STP-E-2260 1. Use dual channel strip chart.
Rate for rates on other Monitor test axis position
Sensitivity|axis. error and moving axis buffered
tach.
2. On all axis in rate mode:
180 deg/sec = Inner
SO 120 deg/sec = Middle
"’g. 60 deg/sec = Outer
b i §E 3. 57 deg/séc2 = Inner
wg 34 deg/sec,; = Middle
@"U 14 deg/sec” = Outer
g:g; 4. Full load balanced.
EE . For axis orientations refer to
0 Table II chart attached.
hcceleratiod 5 arc sec/rad/sec’ iDL in g R Sl ) BB i
Sensitivity| for acceleration on swgeT s
other axis (axes). { \ e e
7e (4 ~—j i . ! .
17 2 . P #d !\—' . : J Vel I B S i
: ! ‘ é - i ;
o N |72 7| ) W e
.:' \ :
{ \ | g :
Lf;”'/"‘./” | ! ez ) / 12 F
| z fis * { I
\ i { ! ; |
\ : ( r z ,
| .\1 ‘ ! \ i
DATE TESTED BY WITNESSED BY WITNESSED BY PAGL
(CUSTOMER) OF




CONTRAVES GOERZ, CORP.

/ BUBSIDIANY " CUSTOMER:
"'/" 4 CONTRAVES AG, OKRLIKON- .sUHRLE HOLDING SALES ORDER: - Mg
: INSTRUMENT:
- TEST PLAN '
SPEC S , o METHOD OF - ‘ o ; —
\GRAPH ITEM ,3 SPECIFICATICN VERIFICATION - TEST PARAMETER RESULTS
- ; L ' B ) N o - . » . e
.8 Db Clamp | 5 arc sec/rad/sec STP-E-2260 1.. Use dual channel strip chart.
Rate -  |for rates on othex ‘Monitor test axis pos:.tlon
! Sensitivity axis. . error and moving axis buffered —
tach. .
2. On all axis in rate mode: i
: 180 deg/sec = Inner .
Y= 120 deg/sec = Middle
:g 60 deg/sec = Outer s
AR e 3. 57 deg/séc> = Inner
wg : 34 deg/secs = Middle
'gw 14 deg/sec” = Outer
| E“:g; 4. Full load balanced. -
. EE 5. For axis orientations refer to
= X Table II chart attached. A
Acc«alarat:.o.rg 5 arc sec/rad/sec2 _‘p’o" : _/:‘“ - S RSN R o
. Bensitivity| for acceleration on Se R 3 e et I
7| other axis (axes). . ) EL et
~ ; B R TRSTTTA f ey AR e o "
| I ! "ﬂ"';’fé.?;i" ' <" 2 A cres Ao g /Z, < .7z .72 23._—/:;1
DS O lz;z 7 o SV Y N T
e 9y 2“/1 TS BV : -
{ . {- Vo R RS- iy A T T b
i
g % ! ‘ BRI \
n DATE T “TESTED BY ~ WITNESSED BY - ‘WLTNESSED BY < T PAGE
: T \ e e - {GOERZ) ;+r - (CUSTOMER) OF



!
; U
! TABLE II
i 11
{ DYNAMIC CLAMP TEST
: B Apply brakes before axis is moving.
“I" AXTS ORIENTATION
3 POSN * RATE *
B INNER MIDDLE | OUTER MONITOR MONITOR BRAKES
| st 0.0 - 0.0 OUTER MIDDLE INNER & OUTER
2'«: o 0.0 0.0 OUTER INNER MIDDLE & OUTER
| o 90.0 0.0 OUTER INNER MIDDLE & OUTER
| a4 0.0 0.0 - MIDDLE OUTER INNER & MIDDLE
' 54 - 0.0 0.0 MIDDLE INNER OUTER & MIDDLE
: 6‘)’ e 0.0 90.0 MIDDLE INNER OUTER & MIDDLE
| 74 0.0 - 0.0 INNER MIDDLE INNER & OUTER
[ 8~ 45.0 - 90.0 INNER MIDDLE INNER & OUTER
5L 8.0 90.0 - INNER OUTER INNER & MIDDLE
"_ 10” 45.0 = b OUTER MIDDLE  INNER & OUTER
HI « - 2 =
5 * Inner J7-D J7-E e ., s
; £ A . 3 A >
[ Middle J8-D  J8-E F it 200% o
Outer J9-D  J9-E £ Eee w0 2007 7, O
B | £35S t ?
L] % Inner J7-A J7-B. : = A = ; .
P : { P * ;—,! i
= Middle J7-E J7-F % - ,
8 Outer J7-J 37-K £ s e ok e =
; Yy el : /,;- & o - o/ .
. 'C‘. ?
§ ;f ';" ’«/ : J"‘ ’ ’.;‘“ 1“ 2 ! —
s Z < = e? A, 5 (":\w 2 : 2 oy
;ﬂ S 0N /‘L_ 6 L : 1 :)
| L e ’- : |
: - - i ’ s i ¥
E / = :
| 0 ‘a Zeciiec|dp
1 U i :
ORIGINAL, PAGE 15 1 x
OF POOR QUALITY, -

The wlormetion contaned heren s being made svaitable oy the property of, and for the purposes of, CONTRAVES-GOENZ CORPORATION, Subsidiary of CONTRAVES AG, OERLIKON RUNRLE HOLDING. It cannot be
Towlulty taproduced 10 any form nor diuiged to any third Party, not used tur any putpose other than that for which it hag been made available 16 you, without the specihic written conent of CONTRAVES-GOTRZ CORPORATION
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T 1 CONTRAVES - GOERZ, CCRP.

CUSTOMER:

DATE

T R N

‘ TESTED BY

(GOERZ) . (CUSTOMER)

}; ‘/5 . SUDSIDIARY
|5 ,/ i CONTRAVES AG, OZRLIKON-BUMALE HOLDING SALES ORDER:
© INSTRUMENT:
TEST PLAN ,
4 SPEC METHOD OF
QPARAGRAPH ITEM SPECIFICATION |VERIFICATION o TEST PARAMETER RESULTS
vl Mode Ppsition, rate By design Position Mode, Rate Mcde, Rate
Control Angular Accelera- ' Oscillation Mode and Angular
tion, Angular Oscil Acceleration (middle axis only)
lation and Remote: under manual control. All of th2
- above under Remote Control. Each
‘lis on a per axis basis.
WITNESSED BY WITNESSED BY PAGE
A F
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CONTRAVES - GOERZ, CORP.

SUBSIDIARY
CONTRAVES AG, OERLIKON-3UHRLE HOLDING

CUSTOMER:

SALES ORDER:

- INSTRUMENT :

(GOERZ) .~ .

.+ * (CUSTOMER)

g, |
SPEC METHOD OF
PARACRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
//"‘
ABLE II Position Range and Resolution B§ design Command 0.0001 degree change watch ﬁil_XCD
Command i readout change. i
M ey
iy Transducer %0.5 arc|By Vendor Datpa Inner 0.6 y.5 arc
Accuracy *1 arc Se¢ | STP-E-2254 Accuracy Middle [\-31l.7 are
Outer |2 are
Record readout and position ;

5 command at each position. Do fine g
accuracy at 47 degrees and 292 !
degrees. Also record the analog

o position output ard the incre-
mental readout during this test
STP-E-2237A |Coarse Accuracy. Do only 45
degree stops.
DATE TESTED BY WITNESSED BY WITNESSED BY ngE i
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i~ CONTRAVES - GOERZ, CORP.
LA A—————y 1 CUSTOMER:

‘:f:_‘; CONTRAVES AG, OZALIKON-DUMRLE HOLDING SALES ORDER:

INSTRUMENT :
TEST PLAN
=C METHOD OF ;
RAPH ITEM SPECIFICATION VERIFICATION i TEST PARAMETER RESULTS
Pable II Repeatability Use strip chart monitoring analog
f (cont.) ‘| {1 arc second position output on each axis.

Command axis at

analog voltage. Command axis off
.1 deg and $90.0 deg and return
to zero. Record analog voltage

' after axis has settled. Convert
e _ using scale factors.

Repeat the test 5 times at angles
of 0.0000 degree and 135.2738
degrees.

A
\ 3
.

\ \

DATE TESTED BY WITNESSED BY WITNESSED BY PAGL
(GOERZ). - - (CUSTOMER) OF




' CONTRAVES - GOERZ, CORP.

%

SUSSIDIARY CUSTOMER:
I CONTRAVES AQG, OIRL!KON-IUNRLI HMOLDING SALES ORDER:
INSTRUMENT :
TEST PLAN
METHOD OF i
\PH ITEM SPECIFICATION VERIFICATION g TEST PARAMETER RESULTS
II |Position Rate Sensitivity STP-~-E-2260 1) Use dual channel strip chart
) Command : monitor test axis position
error and moving axis buffered
tach. (Table IV) SL &
; V7 ® 9" f
Acceleration 2) Rate 180- deg/sec, Inner s
Sensitivity 2 ~2s 120 deg/sec, Middle S hite
3 arc sec/rad/sec 30 deg/sec, Outer

on all axes in rate mode.

A 3) Acceleration Limits
,f:o/ﬁﬁzc 57 deg/sec, Inner
iy o - 34 deg/sec, Middle

iy 14 deg/sec, Outer
3 Sl 4) Full Load

5) Orientation per attached chart.

| |

"
O M
&

g G

TESTED BY | WITNESSED BY WITNESSED BY '
(GOERZ) CUSTOMER)

b i e b L S s i
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POSITION COMMAND,

TABLE IV
RATE AND ACCELERATION SENSIVITY

Position axis then set others in motion.

AXIS POSITION RATE
POSITION MODE MONITOR MONITOR
Inner Middle Outer I M 0
1X 0.0 s 0.0 P P 0 M
2 =-- 0.0 0.0 R P P 0 I
I ves 90.0 0.0 R P p 0 I
4{ 0.0 0.0 -0 P P R M 0
B vew 0.0 0.0 R P P M I
6 g === 0.0 90.0 R P p M I
74 o0.0 —— 0.0 P R P 1 M
r18-] 45.0 - 90.0 P R P I M
U'geX 0.0 90.0 . p P R I 0
0 45.0 - 90.0 P R p 0 M
i Position axis when others in motion.
- POSITIONS
n T M 0 MONITOR RATE $%
4 13 90~0 —— 0 Inner 60
n2qd 270-0 - 0 Inner 60
U $ir 90-0 90 - Inner 30
=it e 90 - Inner 30
i bon 90-0 0 Middle 60
6 e 270-0 0 Middle 60
| 9+ 0 90-0 - Middle 30
8| 0 270-0 - Middle 30
9L —— - 90-0 Outer 60
10 | - —— 270~0 Outer 60
nl e — 90-0 Outer 120
* 12@/' —— R 270~0 Outer 120
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= CONTRAVES.GOERZ CORP.

i
*

: ol SUSBIDIARY ‘ : 'CUSTOMER :'
“___:_/_/-J CONTRAVIS AG, OERLIXON-DUHRLX HOLDING SALES ORDER:
INSTRUMENT:
TEST PLAN
1
SPEC METHOD OF
PARAGPRAPH e b SPECIFICATION VERIFICATION b TEST PARAMETER RESULTS
,/
TABLE II|RATE MODE | ¥esolution By design D.001 deg/sec
CONT : Range . By design D-199 deg/sec inner and middle
Duter 0-79 deg/sec
Instability 20.1% -Use Direct Readout Display. Take
over 1 sec B readings as ir attached Rate i
r Chart
Accuracy .l% or : rake each akis independently with
.001°/sec whichever Lhe two axzes not being tested in
is greater. bosition mode.
Repeatability .01°/sec Accuracy is neak deviation from g

command value. Instability is
deviation from the average rate.

Repeatability is the average rate
Hifference from set to set.

TESTED BY WITNESSED BY WITNESSED BY PAGE

(GOERZ) . ° ; .~{CUSTOMER) " or




[ SRS

p’---mo-o-—»q

\
| ﬁ( :))\7‘ RATE MODE
J S
Initial Position I M 0
SET I 0.0 0.0 0.0
gatj Inner Middle Outer Spec deg/sec
eg/sec : 9
+000.100 | #0022 jp00| + /9% |7 ({f;":’
+000.100 |#poo 100t |4, 007 7Y .100 40,001
+000,100 p~>" /000 + .100]
+000.100 |[|r~ o077 + 07779
sBpIRR P + + /000 :
+001.000 |+ (7?7 aanw | v 1 o802 | 1,000 +0.001
+001.000 |+ /225 e e
Sk em
3 & e o >
i .00 '
+010.000 [t 22 [|#(o.000 | O Gt 10.000 0.01
+010.000 b .- .- : & 5
: Sbin e B P UL BT
§ $010.000 [+/022> /-
’ Maximum  |#/8% %7 $00% 60.000 +0.06
= - 07-.7 z ¢ ° s .
] i PR U t.000B] (0¥ 120.0  $0.12
3 Beximulm  y/ L s 180.0  +0.18
Maximum TR
Maximum 180,000
- Initial Position I M o
i Set 2 0.0 0.0 0.0
-000.100 3 s s -
«000.100 -~} it-203 f_ ) x oo ¥} 1T 0000 .100 +,0.001
lf ~000.100 = e
= ~000,100 40003
i - e | .
{1 o B 2001000 lot2003 | L X000 |4 50 | 1.000 20,001
XGNALYAMXY‘L -001.000
QY;‘ 500k QU - «001.000
P =8%%:880
S 4 s - J
{ «010.000
- ~010.000
Maximum
:. Maximum /:C)\){,O.b\’// 1907 L0010 (LO T.00b
L) Maximum - :
Maximum S
) Maximum G0 et ;
H ¥he information contained harein it bemg made avsilable a1 the property of, and for the purposes of, CONTRAVES-GOLRZ CORFGAATON, Subsidiary of CONTRAVES AG, OERLIKON BUNALE HOLDING It cannat be
J Tawlully teprnduced in any foim 0ot dwuiged 1o any third Party, nor uted 101 any purposs other than that for which it hay been made availrble 10 you, without the sprcrhic watten consent of CONTRAVES-GOLRZ CORPORATION, -
The American Subsidiary of Contraves AG, Oerlikon-Buhrle Holding

N —




Initial Position

Set 3

Rate
deg/sec
+000.,100
+000.100
+000,.100
+000,100

+000.100
+001.000
+001.000

+001.000

- 4001.000

1695:000
+010.000
+010.000
+010.000
+010.000
Maximum
Maximum
Maximum
Maximum
Maximum

Initial Position

Set 4

The information contained herain i being made avail
tawlully repraduced in sny form nor divalged 1o 80y hir

-000.100
~000.100

~000,100
-000.100

-000.100
-001.000
~001.000

~001,000
~-001.000

~001.000
-010.000

-010.000
~010.000
-010.000

Maximum

. Maximum

Maximum
Maximum
Maximum

able 8 (e property of,

0.0

Innexr

0.0

RATE MODE

Middle

0.0

Outer

0.0

and lor the putposes of, CONTRAVES-GOERZ CORPORATION, Subndiary of

d Party, not used for any purpose other than that tor which it hag heen made avedable 10 you, without !

o]
0.0
Spec Deg/sec
.100 +0,001
1.000 +0,001
10.000 +0.01

(0]

0.0
.00 +0.001
1.000 +0,001
10.000 +0.01

CONYRAVES AG, DERLIKON RUNAL £ HOLDING. 1t canmot be

he specitic wiitten consent of CONTRAVLS GOTRZ CORPORATION.

The American Subsidiary of Contraves AG, Ocrlikon-Buhrie Holding
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Initial Position

Set 5

Rate
deg/sec
+000.100
+000.210
+000.100
+000,.100

+000.100 —
+001.000
+001.000

+001.000
+001.000
_$901L%%o
+8}g}ooé

+010.000
+010.000

RATE MODE

90.

Inner

+.11, 0702

.02, é 006

0

Middle

+./2.0003

)01 ,00049

Outer
+./1,0003

P/'(/'),:.J ' Oo O/

/—-

+/a07 0007

+10-:0008

+ T
/0-0000

90.0
Spec

.100
1.000

10.000

+010,000

Maximum
Maximum
Maximum
Maximum
Maximum

/821,000 5

1‘/20.’.",&0/7

Initial Position

Set 6

=000.100
-000.100
-000,100
-000.100
-000.100

I
90.0

-0,/20003

20003

tjol.005

M
90.0

—0’/_:' law g

90.0
.100

‘881700

=001,.000
-001.000
-001.000

2003888 -

-010.000
-010.000
-010.000
~010.000

L /02,0005

4,0%,0003

-0, 6006

-
/0T, 0005

~/OL. 8007

~/0L . 000 &

1.000

10.000

Maximum
Maximum
Maximum
Max imum
Maszimum

- /807, 0007

-1207.0006

-boX .00

100.000

The American Subsidiary of Contraves AG, Ocrlikon-Blihrle Holding

deg/sec

+.001

+,001

i.ol

+001

+,001

$.01

The information contaned herein is being made available ot the proparty of, and for the purposes of CONYRAVES-GOERZ CORPORATION, Subtidiary of CONTRAVES AG, DERLIKON RUNRLE HOLDING M cannot be
lewlully repraduced in any fotm not divulged 10 any third Party, nor used for say purpose other than thet Tor which 1t hay been made svardable 10 you, without the specitic whitten consent of CONTRAVIS-GOLRZ CORPORATION

Pa——



Initial Position I
0.0 0.0 0.0

Set 7

Rate Inner Middle Outer Spec deg/sec
deg/sec

Maximum
= Maximum
Maximum
Maximum
Maximum

RAVES AC, OFRLIKON FUMRLE HDLDING 1t cannot be

poses of, CONTRAVES-GOERZ CORPORATION, Subsdiary of CONY
fig westten consent of CONTRAVES GOERZ CORPORATION

The itormation contaned herein s being made avarlable sy the property of, and for the pur
¢ than that for which it hay beea made evadable 10 you, without the spece

tawtully teproduced w eny foim nor diutged to eny third Party, nor used for any purpose othe,

The Amarican Stb:‘.idi;\ry of Contraves AG, Oerlikon-Buhrie Holding




] CONTRAVES - GOERZ, CORP.

SUBSIDIARY
CONTRAVES AG, OERL!KON-BUHRLE HOLDING

CUSTOMER:

SALES ORDER:

INSTRUMENT:

TEST PLAN

METHOD OF

H ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
I |Angular Resolution By design .01 deg/sec?
Acceleratiqn °~ Range By design .01-39.99 deg/sec? ~
Mode : Demonstrate range and resolution
(11icdle by readout.
Axis)
Accuracy ISTP-E-2256 Do STP with I = 0.0 and O = 0.0
+.,01 = .57 deg/secA Middle initial position at 0. ,
: Repeat test at +15 deg/sec2 only ! v}y
Repeatability - for the following: : 0., 7 ol 0L
+.005 = .29 deg/sed l. Inner = 0, Outer = 90 7~ o i i B
2. Outer oscillating at 1 Hz. - B
3. Inner oscilating at [[4: gt I L
Instability 4, Outer = 0, Inner rating at I -
+.005 rad/sec = +180 deg/sec. :
.29 deg/sec?2 2
At + 15 deg/sec”, Outer = 0, o
Inner = 0, monitor acceleration :
error. Check with scale factor
for instability.
]
ATE TESTED BY WITNESSED BY WITNESSED BY PAGE
: (GOERZ) . (CUSTOMER) 7 _OF




] CONTRAVES - GOERZ, CORP.

SUBSIDIARY

RiL CUSTOMER:
IL*-S/—‘-J CONTRAVES AG, OERLIKON-BUHRLE HOLDING SALES ORDER:
INSTRUMENT:
TEST PLAN
SPEC METHOD OF
PARAGPRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
TASLE II |Accelera- |Resolution .05 rad/ | By design 1 deg/sec?
(Cont.) tion Limit |sec? = 2,9 deg/sec?
Range By design
I 0-%1 rad/sec? 0-62 deg/sec? i
M 0-%*6 rad/sec? 0-39 deg/sec? _ !
0 0-%,25 rad/sec? 0-19 deg/sec? i —
go Repeatability STP-E~-2257 |Do STP, 2 times and record
5 .05 rad/sec? the difference as repeatability.
‘ §§ WL s 4 °/sec
\ wg i M ®/sec
£ : . &
8 cg ‘BC\ L')_;'\'(' &y C 1IN (‘, 0 /sec
X & Acceleration Mode On, Middle i
& Axis set. Acceleration limit at L
30 deg/sec2. Record acceleration| JSoe
readout. Set acceleration limit U
at 29 deg/sec2, Record acceler- — 1K A’
ation rate. Difference between
the two is resolution. |, i
. fie SeMiay gieie g
. ’_’\ ) o Z" ) el FAT
; 7 SR i e s
DATE TESTED BY WITNESSED BY WITNESSED BY PAGL -

(GOERZ)

(CUSTOMER)

-
-
8 -
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Wil CONTRAVES - GOERZ, CORP.] :
e g | SUBBIDIARY CUSTOMER:
1,,‘,,.__.,.._.;._43 CONTRAVES AG, OERLI’(ON-S’JHRLK HOLDING SALES CRDER:
INSTRUMENT:
TEST PLAN
SPEC METHOD OF !
PARAGPAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER ! RESULTS
|
TABLE IX Angular Range Exact 605 1800 times the frequency of |
(Cont.) Rate i . oscillation for slav ad mode. |
Oscillatioh: 'OO§ £ Tans Bpecs Command
M .005 to 40 Hz i : i
z Axis Oscillation
0 .005 to 15 Hz 0SC Minimum Maximum
3 digit resolution i e it e
range
~ 100-9929K 55.5 Hz 555 Hz
bl 10-99.9K 5.55 Pz 55.5
F O 1-9.99 K .55 Hz 5.55
§gﬁ -1-.999K .055 55
& [ 10-99 Hz .0N055 .055
S i j i .
a Accuracy +1%2 of setting $1 digit over abovs
& 1% of setting ranges.
E’ +LSB of range above
10.0 mHzZ Ise Hf clock gated by reference
$2% of setting putput of each axis. Record period
in seconds, per Table V. Do
+L.SB of range i & 1 how i
relow 9.99 mHz second se our later.
Stability <.5 Hz " .2% for 24 Hrs. or .l1lf Hz at 75 HZ
// I
iy
DATE TESTED BY WITNESSED BY WITNESSED BY PAGE

(GOERZ)

(CUSTOMER

-
-




TABLE V

OSCILLATION SOURCE ACCURACY

REFERENCE OSCILLATION SPEC ' INNER MIDDLE . OUTER
FREQUENCY FREQUENCY PERIOD SEC 1st 2nd 1st 2nd lst | 2nd
135 KHz 75 0.0133 £.000013
45 KHz 25 0.04 +.00004
4.5 KHz 2.5 . 0.4 +.0004
- 450 Hz 0.25 4.0 +.004
45 Hz 0.025 [40.0 +.04

CO U_ovoD \07 (e w(’lfk/,( o
Con pliasec
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Ve ] CONTRAVES - GOERZ, CORP.

CUSTOMER

;’ . SUBSIDIARY
i - CONTRAYES AG, OlRLlKON-BUHILt HOLDING SALES ORDER:
INSTRUMENT:
TEST PLAN
METHOD OF
RAGPAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
Angular Phase Adjustment Exact 337
Rate i
s aiia :
i gzﬁtiiiéém‘ Resolution (il deg t.2 deg
Accuracy tl deg t.2 deg
Demonstrate | Oscillate inner axis and middle
axis around 0.0. Position commang.
Oscillate at 10 Hz. Monitor zero
reference pulses for middle and
inner axis on oscilloscope.
Determine that the time relation-
ship changes for phase shifts
of 45 degrees and 90 degrees to
a resolution of 1 degree.
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Frequency +3db 0 to 75 Hz STP-E~272 Plot amplitude and phase.
Response +3db 0 to 409Hz For method Position 0, 0, 0, O, 0, 90.
+3db 0 to 15 Hz only. Other axis in position mode.
‘ Test axis in rate oscillation
mode.
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CONTRAVES GOERZ CO

. SUBSIDIARY CUSTOMER:

L : //3 CONTRAVES AQ, OZRLIKON-BUMARLE HOLDING SALES ORDER:
INSTRUMENT :
TEST PLAN
SPEC METHOD OF .
PAPAGRAPH ITEM SPECIFICATION VERIFICATION P TEST PARAMETER e RESULTS
? TABLE II Angular Null point drift Oscillate each axis separately at g
. (Cont.) Oscillation | £.5 arc sec , 15 Hz with a rate amplitude of i
| Continued | per min. j .20/sec for 1 hour. Begin with ]
| amplitude at zero and record :
1 : position readout angle. Increase !
| amplitude to .29/sec and let R
y oscillate for 1 hour. Decrease i
| the amplitude to zero and record :
i position readout angle. |
The difference bhetween initial i
and final should he <3 arc sec i
or .0009 degree.
Re?ord PI - Pf I S S
e
2 P M i -
I * T ! i
. :—,( > - ,,’:'/ o » ”
M . Lo
D 0 »
D BY PAGE ;_
ATE TESTED BY WITNESSED BY WITNESSE
i (GOERZ) (CUSTOMER) 11 OF
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7 ] CONTRAVES - GOERZ, CORP. :
é ) . SUESIDIARY CUSTOMER:
{ :’ 24 CONTRAYES AG, OERLIKON-BUHRLE HOLDING SALES ORDER:
¥ INSTRUMENT :
TEST PLAN
SPEC METHOD OF
PARAGRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
TABLE 1I Rate Perturbation Connect buffered tach output to
Cont.) through zero rate strip charts. Rate oscillate
at .Nl1 Hz and .l deg/sec rate
amplitude. Determine perturba-
I .15 deg/sec tion from straight line. Use
M .12 deg/sec tach scale factor to convert
0 . 085 deg/sec the perturbation to deg/sec. I
i M
Also monitor analog position
output during this tast. O
/ 4
{ 4 “ dip o
]\ il ok W >
Lcar :
%
At !.l NG '
| AOO7 A
W/
P gl
.~2&1 i
DATE TESTED BY WITNESSED BY WITNESSED BY PAGE
(GOERZ) (CUSTOMER) 12  OF

6 s b A e A i A A A AR 0 5 5073 M b o b 1 50 i
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F 7 CONTRAVES - GOERZ, CORP

s e s

SUBSIDIARY .CUSTOMER- it
“ % CONTRAVES AG, OCRLIKON-BUHRLE HOLDING SALES ORDER:
INSTRUMENT :
TEST PLAN
e — |
[ srec METHOD OF e
PAFPAGRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
TABLE II |[Single I = .9 arc sec at (See test
Amplitude 75 Hz. parameter e
at Bandwidth Sk 1.9 arc sec at
40 Hz.
O = 5.8 arc sec at a) Use analog position outputs.
el b) Rate oscillate each axis at P
the bandwidth and increase the
input rate amplitude until thg = o
required peak amplitude is < 3
achieved. This amplitude is =
found using spec amplitude ang o -
the SF from Table III. Record il
this amplitude. '
’ i
VI mnv VI_ |
VA L ; —
e \IO : ]
¢) Increase input setting until [V,
output appears to saturate. v
Record this amplitude. M
Vi
0
% |
L
i DATE TESTED BY WITNESSED BY 7 WITNESSED BY FAGL %
(GOILRZ) (CUS FOMER) 33 ‘OF .
i i
2 § 3 3
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74 CONTRAVES - GOERZ, CORP.

SUBSIDIARY CUSTCMER: f R
CONTRAVES AG, OCRLIKON-BUHRLE HOLDING | ' SALES ORD—i:
INSTRUMENT : i
TEST PLAN
SPEC METHOD OF . :
PARAGRAPH ITEM SPECIFICATION VERIFICATION il TEST PARAMETER RESULTS

TABLE II Rcceleration} I = 1 rad/se 4 = STP-C~-2257 Use buffered tach output i
(Cont.) Capability 57.3 deg/sec : Fully loaded.

2 Inner = 0, Middle = 0, Outer = 0-
M= .6 rad/sec =
34.4.- deg/sec

0= _25 rad/gec2 = > e
14,3 deg/sec Max acceleration. deg/sec AI
Do STP with acceleration limits AM ‘
set at maxirwum. {
Determine acceleration for each AO ‘
axis

~~ \\ s ~ i
/ 7 [6 ¢ i
; /‘// Vag) . 0 L __
./’
/i O B A 4 pasie 8 E
DATE TESTED BY WITNESSID BY WITNIESSED BY PAGL

(GOERZ) -7 (CUSTOMER) U e
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secC

Accuracy .001 deg/

Calculated in
design report

i

{ (- = sussioiARY ' CUSTOMER:
E'\‘\-W-/,//il CONTRAVES AG, OERL/KON-BUMRLE MOLDING SALES ORDER:
INSTRUMENT :
TEST PLAN :
L |
SPEC \ METHOD OF !
PARACGRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
TABLE III Position Resolution .0001 By design
%eadout
Accuracy *l arc sec [STP-E-2254 See position command test. Data
TR-3011 was taken with position command
test.
Rate Resolution .001 deg/By design .0001 deg/sec
Readout sec !

.001 deg/sec

In system test rate mode, oscil-
late other axis and determine the
effect on the rate readout.

DATE

Range 0-180.000 deg/ By design |[0-199.9999 deg/sec
sec
TESTED BY WITNESSED BY WITNESSED BY

(GOERZ) - (CUSTOMER)
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L ‘CONTRAVES GOERZ, CORP . : |
I ; : r‘-A SUBSIDIARY CUSTOMER: . o
N ' CONTRAVES AG, OERLIKON- .pUHRLE HOLDING SALES ORDER:
INSTRUMENT :
TEST PLAN
| RS
£ METHOD OF
:RAPH ITEM SPECIFICATION VERIFICATION : TEST PARAMETER RESULTS
11T |Acceleration Resolution ' 2 By design 4-digit DA converter
Readout - 0.1 deg/sec e
Accuracy : i
. 0.1 deg/sec?| Calculated Demonstrate 0.1 deg/sec step 1in
from vendor in system test mode.
certificatiqn , L.
Analog Rate
Output -
' } See Analog Scale factors determined
earlier. (Table III)
Analog
Position i
i o
Outputs
4.3.2 Mode Response to mode By design / b
Change change €2 msec

DATE TESTED BY WITNESSED BY WITNESSED BY G
(GOERZ) i (CUSTOMER) L A g
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74 CONTRAVES
il SUBSIDIARY
CONTRAVES AG, OERLIXON-BUHRLE MOLDING

-GOERZ, CORP.

TEST PLAN ,
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SALES ORDER:

INSTRUMENT:

ITEM

SPECIFICATION

METHOD OF
VERIFICATION

TEST PARAMETER

Servo Loop

Gain margin 12 ab
Phase margin
45 degrees

Rate .0SC Mode

Harmonic Distortion
<5% third Harmonic

Posn Rate, and

Acceleration Mode

STP-E-2251

STP-E-272

STP-E-272

Plot closed loop response On a
Nichol's chart to obtain gain and
bhase margin. See frequency
response in rate oscillation mode.
hr max rates middle and inner
hxis with outer oscillating at

15 Hz max rate.

ion source (S) and of buffered
L ach feedback (F) while oscillating
bt 5 Hz and .2°/sec Amplitude.
ook at residual on scope and estif
hate the third harmonic content (E

E(F=-S) third harmonic distortio:
Do frequency response with OFF

MODE (Zero Rate)and plot the data

and phase margin.

Do frequency response in Acceler-
ation mode on middle axis. Set
acceleration command to zero.

Oscillate inner at a frequency
above the outer axis oscillation
bandwidth. Outer axis maintains
position as observed on analog
position output within acceler-
ation to rate sonsitivity spec.

o

Measure distortion of rate oscillaft

oY

(=4

on a Nichols chart to obtain gain|

TESTED BY

WITNESSID BY
(GOERZ)
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¥ i 3//—@ SUDSIDIARY CUSTOMER:
:L, ot esasseet I CONTRAVES AG, OCRLIXKON-BUHRLE HOLDING S;\""“"‘ CRDER:
INSTRUMENT:
TEST PLAN
SPEC METHOD OF
PARAGRAPH ITEM SPECIFICATION VERIFICATION - TEST PARAMETER RESULTS
4.2.4 Servo Loop |Acgeleration will bg Connect strip chart to the accel-
(Cont.) within 5% of commang erometer output. Enter 20 deg/sed
value within 50 msed - command. Select acceleration modq.
(Middle only) Record time when the acceleration
: is within 5% of the final value. Rann i
4.2.4 PP3 Max Rate Switching Command max rate + switch to max
Test rate - on each axis. (Watch outer
axis.)
3.2.4% Null Point [Adjustment Control By design By design null point drift is an
Drift ; adoptive control
] DATE TESTED BY WITNESSED BY WITNESSED BY PAGE i

(GOER?Z) (CUSTOMER 18 QF
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. SUBSIDIARY CUSTOMER:
{ " =1 CONTRAVES AG, OERLIKON-BUHRLE HOLDING SALES ORDER:
INSTRUMENT:

TEST PLAN - :
%
. sPEC . METHOD OF
' PARACRAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
— L
[ 4.2.5 Earth Rate RPccuracy 0.15 deg/hr The earth rate compensation is
; Compensa—- pr consistent with computer generated hy calculating
@ tion resolution. Range position changes on a fixed time
5 and accuracy of each hase. If the position accuracy
: mode. test has passed the earth rate
; compensation is dependent on the
? computer.
A
E
%
{
{E

DATE TESTED BY WITNESSED BY WITNESSED BY PAGE
(GOERZ) (CUSTOMER) 19 OF
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[;7**@:CONTRAVES GOERZ, CORP

4
s SUBSIDIARY CUSTOMER:
et/ 3 CONTRAVES AG, OERLIKON-BUMRLE HOLDING ATLTS O

SPEC METHOD OF
PARAGRPAPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULT

ro Repeatability Determine that zero reference L
ference _-.0 arc. sec pulse occurs within .0002 degree

ulse (rev. to rev.) . of zero by monitoring the analog.

position output on a strip chart

and the 000.0000 degree output

before the pulse shaper on another

channel. Rat at .0001 deg/sec g

Static Accuracy through zero, two different revo-
+1.0 arc second lutions. Repeat 5 times.

(

o

Convert the vol*=zge at the trans- B
istion time to arc sec using the
scale factor taken earlier on page

: ‘ (V1 - V2) (SF) = Repeatability t arc se-

-
SF (Vl V2) = Static Accuracy arc se
S R b

Mathmatical Description of o
Acceleration of Velocity Spec.

\

\
\
\

DATE | TESTED BY WITNESSED BY . WITNESSED BY
(CO]:RZ) (CUS' vounR) \J 20
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CONTRAVES AG. OERLIKON-BUHRLE HOLDING

SUBSIDIARY

CUSTOMER :

SALVS ORDER.

INSTRUMENT :

TEST PLAN

METHOD OF

APLGREPH ITEM SPECIFICATION VERIFICATION TEST PARAMETER RESULTS
R.2.7 Zero Rate Error By design Compatible with position readout.
?efe*ence £ 1.0 sec/rad/sec
Puls :
TCOﬁt ) Apceleration Error Sampling Error: ik
Y 2.0 sec/rad/sec Sampling time = .416 x 10 sec
at 100 deg/sec
100 x .416 x 107° = .4 x 10™¢ ged
= ,00004. deg
or % .08 arc sec/rad/sec
4.2.8 b Demonstration of 3 different

External OscillatioA

frequencies.

4.2.8 ¢ By design Show external oscillation inputs.
Inputs
4.2.8 e Isolation By design Multimeter check for ground
i ~ isolation.
5.4 Flux Dévity—: By design
based on test

| data on S.0O.
| 226
— e ——ee TTNESSED 57 5T
: DATE TESTED BY WITNESSED BY W l‘u~~ﬁ: T‘ 21 it

(GOERZ)

(CUSTO!
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;;ff‘iECONTRAVES-GOERL,CORP{ ;
k. | BUBSIDIARY g ' CUSTOMER:
i / 7 CONTRAVZS AG. otn:.mon-s'dum.t HOLDING SALES ORDER: Gl e DR
’ INSTRUMENT:
i . TEST PLAN
\.'-\;‘-“‘ |
PEC | MeTHOD OF : _
GPAPH ITEM SPECIFICATION |VERIFICATION | i TEST PARAMETER RESULTS
SaBsk Rate R&solution By design 1°/sec on all axes.
; Limiting 0.05 rad/sec
(Trip) ¢
Range By design ”

1 - 199°/sec Inner
1 - 199°/sec Middle
1. - 79°/sec Outer

.1 - 3 rad/sec I
.1 - 2 rad/sec M
.1 -1 rad/sec O

Set rate trip to the value shown

Accuracy
L a/ in the chart. Enter the rate
$.1 rad/sec below the final rate and step up
the step size indicated. Record
: rate trip.
Repeatability Repeatability may be calculated
from items l' 2' 6' r r 10' 14' ™
.1 rad/sec . 18 3% 318, 47, snd 23.
WITNESSED BY PACL g

(GOERZ)—

\TE | TESTED BY WITNESSED BY c
i \ v 1 fcusToMER) :

P A SN ST A
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; o S— f“';»"“ﬂ TR TR ROT RIS T o e e R R RN T
{ (4 RATE TRIP
2 X 1)}
’ [} Axis Rate Initial Step Command Accuracy
: Trip Rate Size Rate at Spec
. Setting °/sec °/sec Which °/sec
(f °/sec Rate Trip
= Occurs
3 Sk
l}l Inner 180 +170 +1 = 180 +5.7
3 180 +170 +1 1/ 180 *5.7
= 180 =120 -1 — ) 180 *5,7
124 60 +50 >3 Al 60 5.7
5 60 -50 -1 z ¢ 60 5.7
5 | 5 »3 +.5 .0 g 389
~—I§7 5 +3 +.5 5. ¢ 5 25,7
t Lis 5 -3 -.5 AR 5 259
) Middle 120 +110 +1 i 120 5.7
”10 120 +110 +1 30 *58 7
j il 120 -110 -1 L 2 120 35.7
R 1 60 450 +1 L2 60 *5.7
- ﬂi‘f‘ 60 =50 =1 g 60 5.7
14 5 +3 +.5 +6.0 5 5.7
¥ 5 +3 +,5 5,0 € 8 9
16 5 -3 -.5 e g 28 9
- il17 | outer 60— +50~ +i e 60 5.7
: 18 60— +50 T e 60 5.7
\ !“319 60— -50— -3 ool 60 5,7
P 120 30 720 1 -y, 30 £5.7
: 21 30 -20 -1 i 30 %5,7
1-’-,2_2___ 5 +3 +.5 - 5 +5,7
{123 5 +3 +,5 e N 251
24 5 -3 o+, 5 —s s 5 35,7

HE P"“""L“
(< !
- i

The information contained heren 1 heing made avas

1able a8 the property of, and for the purposes of, CONTRAVFS GOTR2 CORPOR
tawloliy teproduced w any tarm nor drvulged 10 any third Party, not used fof any purpose other than that for which it has been made aved

The Amevican Subsidiary of Contrawes AG, Ocrlikon-Buhtie Holding

ATION, Subsidiary of CONTRAVES AG, OELRLIKON RUMRLE HOLDING it cannot be
abla to you, without the spes it wirtien congent of CONTRAVIS GOERZ CORPORATION




CONTRAVES - GOERZ, CORP.

» NuRsin ARy CUSTOMER:
A ~__{*_" CONTRAYE® AG, OERLIKONcBUHRL! HOLDING SI\LI:S ORDER:
INSTRUMENT:
TEST PLAN
SPEC METHEOD OF
2APAGRAPH ITEM SPECIFICATION |VERIFICATION|: - - . TEST PARAMETER RESULTS
5.6.1.2 [Rotational Demonstrate Rate into CW and CCW stops at
Limits 57 deg/sec
5.6.1.4 [oss of Dynamic Braking Incorporated
Control Demonstrate dynamic braking from
a rate.
- TESTED BY WITNESSED BY WITNESSED BY PAGE '
(GOERZ) ./ - : * (CUSTOMER) oF £
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s 3008,

i

- ZOUIPMINT: OF PGOR QUALITY

: ———————_ v - -
i : : : -
a ' A, 9scillator 1 - 1000 Hz, continuously variable -
| B. Dual Channel Oscilloscope with horizontal sweep channel !
i :
= L FeRrdsst ;
|
f “his procedure is specifically designed to verify linear system gains ¢
| ans =ima conszanzs as they effsct small signal frecuency reszons2 {the i}
: Zvgzuency respornse of the systen vhen all of its elements are operatinv!g
wisain =heir ilnsar range).
CBE
whes, ©sing this procedure, amplitude levels and frequency ranges as
i\ wel. =25 spacification points should be specified.

(1} Connect the test equipment to the .system under test as defined by
: tae functional diagram. (Note, if a frequency response analyzer
is used “or this test, the scope should still be connected in
~rder to monitor wave shapes).
¢ :
; ' (2) iith the svstem ON in the STOP mode, adjust the amplitude of the |
s oscillator to a value as high as possible which does not saturate

either the power amplifier or any preamplifier stage over tne
freguency range of 1 - 1000 Hz (see note 1).

- [OR 4

(3) Obtain the frequency response data for all the frequencies in
; mable I as well as at a sufficient number of other frequencies
{ i to clearly define all large gain or phase changes. At each

fregaency perform the following measurements:
a) Monitor the tachometer output and input a. constant rate

i ~ommand of either polarity, such that the tachometer voltage

| does rot swing through zero volts.

: b») Monitor power amplifier output voltage; confirm that it is

, : qot szzurated and record its peak to neak amplitude.
: c) Monitor tach output voltage and record its peak to peak
; amplitude as well as its relative phase shift with resczct to
input voltage.

\

' To ch-ain a phase measurement using the HP-202A oscillator,
1 adiust the reference output until the lissajous pattern indi-
\ cates a straight line sloping from left to right. Perforn
corraction as reguired to account for 09 /3609 transitions. 4
f d) Scan zhe freodquency rawe Erom 200 to 2000 {lz for anv I aldiCes .
{ sane cintn aufficiant to detine the height and width ot RES
' - R raahE . e e b e
el Lo d . e 2 BT T BYTNLOOED TN T WETARSGRD B |
; [ (GORRY (CUSTOMIER) PAGE

] Or 7S
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SERVO FREQUENCY RESPONGE STP-E~272M

- ——

i) At the completion of the frequency resvonse gathering stage,
perform the calculations recuired by the data sheet and plot:

a) F (cps) vrs. 20 log (Rate Measured/Rate Command)
b) F (cps) vrs. L. (Rate Measured/Rate Command)
on four decade semilog raper. Examine the plot to assure that

sufficient data points were run to clearly define the resultant
curve. Run additional points as required.

wm
-

Calculation & Plotting

a) Output Ratio - Note that the cutput ratio to be plotted is
a normalized function; that is, the ratio at all frecuencies
= is to be divided by the ratio calculated at £ = 1 cps

b) Phase Shift - Typically the phase shift between input and
output will be approximately -180° at low frequencies and

-increase negatively as the frequency is increased.

c) Ratio toDecibel conversion. The conversion from gain ratio
to decibels can be easily accomplished by the use of figure

I. The normalizs=d gain ratio should be found on the X axis
and the corresponding decibel value read off the Y axis.

amplitude at which this test is run is fairly critical if useable

oh

rasults are to be obtained. Too high a level results in saturation,
+00 low a level causes the inherent system noise level to obscure the
czin/phase characteristics of the loop under test.

rar convenience in data reduction, it is desirable to run the test at
a constant input amplitude. For the reasons above it may not be
vossible. A rule of thumb is that the input is high enough so the out-
cut is driven to at least 10X its inherent noise level. At certain
¢-aguencies, this level cannot be achieved due to saturation or gain
‘5ss due to linear bandwidth limitations, the input level must be
1owered or raised to obtain a useful measurement.

rmslitude adjustment may be required particularly when scanning for
~s=chanical resonances.

er bandwidth (ability of the system to produce a specific level of
eleration at specific frequencies) is tested in another test
ce

CTETTTTTRRGTID WY ] WUTNEGEED BY | WLTHESSED BY

(GORRY) (CUSTOMER) PAGE
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™\ GOERZ OPTICAL COMPANY SEPVO FREQUENCY RESPONSE
s INCORPORATED g e

| STP-E-272A
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L%Normalized Ratio = Output to Input Ratio/Output to Input Ratio at £ =

: !
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} COlITRAVIEES-GOERZ INDUCTOSYN FINE POSITION ERROR 1
k CORPORAYTION TEST STP-E=2254
3; Ultradex & Polvqgon
. INSTRUMENT vl 1 Ematis
[ SHOP ORDER: _ . -
jt CUSTOMER: __ 4 r/;r_— : c
U AXES:: - L = o
E} SPECIFICA&ION: \\—ﬁ
L -
N
gf TEST EQUIPMENT:
:f 1) Ccollimator with 0.1 arc second resolution.
éé 2) Ultradex with 1 degree resolution and an eight-sided calibrated

irregular polygon.

PROCEDURE : : ,
| Set up test equipment. as shown above. Command axis to position indicated|
e using the position cormand system.
POSITION COMMAND  ULTRADEX R/O0 DISPLAY COLLIMATOR JPOSITION|
NOMINAL* POSITION R/0 CMD

(450 STEPS)

+1250 45
2500 &8 -
«3700 335
«5000 180
«6250 225
. 7500 270
: M50 5is
h 1.0000

*Actual positions determined from polygon calibration data.

-~
Mean = = fi;

-/
AP = Position - Mean

= _L;I & -
i Ckns" n 2: é>( - arc seconds
-/
P=P error = Collimator Max. = Collimator Min. = arc scconds.

DATE TESTED BY: WITNESSED DY WITNESSED BY | .+ pacey
CUSTOMER GOERZ, o

- .
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INSTRUMENT : ,

SHOP ORDER: .
CUSTOMER:

AXIS:

SPECIFICATION:

TEST EOUIPMENT

1) Time Interval Counter H-P Model 523C or equivalent.
2) Two channel Strip Chart Recorder HP Model 7700 or egquivalent.

PROCEDURE

Connect the first channel of the strip chart recorder to the accelerome-
ter. Connect the second channel to the buffered tach output. Obtain
tach scale factor by running axis at 100°/sec in the digital mode and
record the tach output.

Set acceleration command to the command in Table 1. Run for amount of
time called for in Table 1. Record the accelerometer output and the
_tach, Record the data on Table 1.

For accelerations:of 15°/sec2 and less the Time Interval Counter can alsd
be connected to the once per revolution zero pulse, A time measurement
can be made of successive zero pulses when accelerating through 360°.
Above 15 deg/secz, use 1 degree pulses. Those may be predivided using

a prescaler if available.

ANGULAP. ACCELEPATION TEST :STP-E-ZZSG | §

1 PAGE

S i
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ACC. IME ACC. R/0 | ACCELEROMETER RIPPLE |  ACCELERATION COUNTER TIME —1
COoMD SEC DISPLAY . MEASURED SPEC. CALC (A) SPEC°/SEC2 ‘].S°/SI-:C2 SPEC SEC
+34.38 3 gt i B 025v | 24 34,38%.57
+30.00 3 0 e 025v  |Z< 30.00%,57
+20.00 5 s e Lo ORSY Vo 7 20.002.57
e i ~ s +.14
+15.00 7 i o i 4 .025V % 15.00%,57 6.72 =3
/s 2 ) T ERE
+10.00 9 wsit) A0 0 A .025V 9,05 2! 10.002,57 8.49 =57
536 il - +.74
+ 5,00 13 .07 . 025V g 9 c-.2| 05.00£.57 12,00 == ;
i 57 +14.9 Q
+ 1.00 28 L0 .025vV ol 01.00:,57 26.83 == =
-
~
a
RESULTS S
=
ACC., SEC °/SEC °/SEC °/SEC? : o
COMD TIME INITIAL FINAL CALC \ S
INTVL AT | TACH (R;) | TACH (Rg) | ACCEL (A) 5
- o e - ey 5 0
+34.38 B 4 ~ Vi o s P2 e DR fepre AR =
+30.00 | 2.2 See dnZene forsecl 2o . g
$20.00 | £ S ren T antsae Fa® con ] se s0%: a=Re~ R 3
+ Y .."V’.A,‘ &, 2 / )
15.00 ‘ LL.5. AT
+10,00 ¥t See Yreolln 73 -
+ 5.00 /’/':’ = <o /r‘,. 9/r- g [ L, ‘:' 4, '/," ~ e Lo
+ 1.00 /;’-.(“ ', - r:" /o.\ i{)ﬂ."/ S
b+
i
2]
I
N
N
15,
{ea]




ACCELERATION TEST STP-E-2257

YNSTRUMENT :
SHOP ORDER:
CUSTOMER:
AXIS:
SPECIFICATION:

TEST EQUIPMENT

1) Two channel Strip Chart Recorder HP Model 7700 or eguivalent.

2\  Function Generator, Exact, Models 605 + 337 or equivalent.

PROCEDURE

Connect strip chart recorder to buffered tach output.

Setup Function Generator for a larce arplitude low frequency sqgquare

wave output. Put axis in Rate Oscillation Mode.

Record tach output on strip chart recorder and calculate acceleration

from recorder plot.
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CORFORATIOY ACCELERATION LIMITING TEST grp-E=2257
LIMIT. RATE AMPLITUDE MEASURED AT (spec) AT ERROR
deg/sec’ RATEL CAL. secC MEAS
| °/sec . t :
T’ Se P
3 Inneér 99. 80 2226.7
10 Inner 99. 80 =~ 8.0
60 Inner 99. 80 = 1.3
3 Middle 99. 80 %2607
10 Middle 99, 80 % 8.0
34 Middle 99, 80 214
3 Outer 50. 40 =133
10 Outer 50. 40 = 4.0
14 Outer 50. 40 ~ 2.86
g
6 /
s |
95
3 K\\
£l
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£ g |
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DATE PESTED BV VITNESSEED BY MITPTNRESED PV ‘
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= Sensitivity Test | STP=F 7260

| PURPOST,

This test is to determine the position sensitivity of one #%if 0O rate
and acccleration applicd to another axis. It may be done with the test
axis servoed to determine the servoed sensitivity or with the brakcs
applied to detcrmine brake sensitivity. To deternine the sensitivitics
a method for controlling rate and acceleration must be available.

 TEST PARAMETER DEFTRITION
1. Define the method of monitoring the position movement and the rate
monitoring points.

2. Dpefine the rate of the moving axis and the mode in which this is to
be accomplished.

3. Define the acceleration limit setting, if available.

4, Specify the axis loading reguirements.
5. Specify the orientation of any other nonmoving axis.

’ TEST EQUIPMENT
= Monitoring equipment (two channel strip chart or oscilloscope)

TEST PROCEDURE

1. Prior to performing the actual test 'the following steps should be
performed:

§

L a. Determine the required position and rate monitoring

- points by referring to the applicable.FTS.

g? b. Ensure that the ;equireq rate from the.P?S will not
?galgg"o‘;"q%ml‘a‘m 2;5};:;335225./ rotational limits or rate limits of the |
{ . d c. Set the acceleration limit, if available, as defined i

in the FTS, .
d. Attach the specified test load as described in the FTE.

0, 40k AR B 0

2. Attach the monitoring equipment to the position and rate test points
depending on the axis and orientation being tested. PRate monitoring
may require differential input.

3. Determine the scale factors of the position and rate of test points.
5 4, Set each axis at its test orientation.

5. Do a step rate command as specified in the FTS. Record the positicn
movement of the test axis and the rate of rotating axis. When the
required rate has been reached, command zero rate to stop the axis.

-~

6. Label each recording with the appropriate orientation, scale factors
time base, and axis.

§ 7. Repcat Steps 1 through 6 for cach axis orientation required in the
K FTS.
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1. The data recorded should be plots of test axis position and moving

axis rate vs. time., They should be as shown below.
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Pate and Acccleration l

; . Sensitivity Test STP-~F-22¢9

i 2. In zones t,. throuch t. and t., throuch t. both acccleration and ratc
= arc being dapplied.  Mazimum Zpuciijcatign value must be deterinincd

at cach point by determining the rate at these points and accecleratlc:
at these points. Because the rate and acceleration specificaticn It
a magnitude, position error may occur anywhere between curve 1 and

-

-

ACCURACY CCISIDERATIONS Ol THE RESULTS

The amplitudn reasuring i 1
affect the accuracy of the results. If an oscilloscope or a strip chars
is used, the accuracy ‘should be better than 5% of the full scale rezsur:z-

ment.
The acceleration is calculated for a rate and a time interval; the rz<:
is assumerd constant over the time interval. The maximum acceleraticn &
= determined from the plotted data, thus the accuracy of the acceleration
is dependent on the accuracy of the measurements.
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