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1 

CHECKOUT 

1. HP65-0N/RUN 

2. INSERT 'DIAG-l" PROGRAM CARD and STOW 
KEY R/S - (Note -8.888888888-88 dIsplayed) 

IF NOT - Record value dIsplayed 
Turn HP65-0FF; then ON and repeat. 
If SITUATION REPEATS - Unstow and 

checkout BACKUP HP65. 

3. HP65-0FF; then ON 

4. INSERT "DIAG-2' PROGRAM CARD and STOW 
KEY R/S - (Note -8.88B888888-88 dIsplayed) 

DATE 10/17/74 

If NOT - Turn HP65-0Fr; then On and repeat. 

5. HP65-0FF; then ON 

If SITUATION REPEATS - Unstow and 
checkout BACKUP IIP65. 

6. INSERT 'DIAG-3' PROGRAM CARD and STOW 
KEY R/S - (Note -8.888B88888-88 dIsplayed) 

7. HP65-0FF 

IF NOT - Turn HP65-0FF; then ON and repeat. 
IF SITUATION REPEATS - Unstow and 

checkout BACKUP HP65. 

8. IF OIAGNOSTIC TEST FAILED - REPORT RESULTS TO STDN 
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NSR 

1. RECORO NSR INPUT DATA (Range measurements at NSR -28, 
-24, & -20 minutes) - Reference PAD A 

2. HP65-0N/RUtI 

3. ItlSERT "NSR-l" PROGRAM CARD and STOW 
LOAD INPUT DATA (NCC TIG

rn 
TPI TIG and 

IICC TIG (H.MS)I rom 1 
TPI TIG (H.MS)/~ 1 2 

R281 1:::11 ~ R241 STO 1 4 R201 1 

Range measurements from PAD A) 

To verify data loaded correctl.l: 
For NCC & TPI TIG; KEY £lrn!J/Q I[!J/~/(rn or [1]), 

NOTE: 

ve.ti.!.Y, then KEY I [J I [Z] 
FOl' Range data; KEY ~ I( rn, rn or ,) 

4. KEY [li] - (Note 222.22 d1splayed) 

INSERT "NSR-2" PROGRAM CARD and STOW 
KEY [AJ - (Note 333.33 displayed) 

INSERT "NSR-3" PROGRAM CARD and STOW 
KEY [AJ - (Note 444.44 displayed) 

X X X X X X X X X X X X X X X X X 
X CAUTION: 00 NOT turn off HP65 X 
XXXXXXXXXXXXXXXXX 

5. RECORD NSR INPUT DATA (Range measurement at NSR -16 minutes) -
Reference PAD A 

6. INSERT "NSR-4" PROGRAM CARD and STOW 
LOAD INPUT DATA (Range at NSR -16 minutes) - Reference PAD A 

R16/1srol/m 

7. KEY (]] - (Note 55S.55 displayed) 

8. RECORD NSR INPUT DATA (Range measurement at NSR -12 minutes) -
Reference PAD A 

9. INSERT "NSR-S" PROGRAM CARD and PLACE IN UPPER "WINDOW" SLOT 
LOAD INPUT DATA (Range at NSR -12 minutes) - Referer.ce PAD A 

R12/1sTOl/rn 

10, KEY ~ - COpy ~VX (LV) - !PAD B & RNDZ BOOK) 
KEY B - COpy ~VZ (LV) PAD B & RNDZ BOOK) 
KEY C -COpy ~V Total - (PAD B & RNDZ BOOK) 
KEY - COfY ORDEAL Burn Att - (PAD B & R11DZ BOOK) 

STO~ "NSR-S" PROGRAM CARD 

11. HP6S-0FF 
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PI o A (NSRI 
GET OF DATA NSR· INPUT DATA STO 

NCC TIG(Nll 1 

NSR TIG (N13 TPI TIG (N37 2 

.28 R28 $NM) LX X 3 . 

-24 R24 (NM) X X 4 

-20 R20 (NM) X X 5 

~~: I I I I I I I (NH)BB 
(NHI 1111 ~ : -I 

PAD B (NSRI 
KEY rrSR RESULTS 

A AV(LV) 
AVX 

B AVZ 

c Avl (IN PLANE) X 
D ORDEAL BURII ATT -X 

---+1 
I 
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TPITlGl 

1. RECORD TPI TIG 1 INPUT DATA (Two Ranges one minute apart and 
GET of second range measurement) - Reference PAD A 

*****OPTIONAL***********************************· 
* CMC or STDN TPI TIG may be used for TPI TIG 1 * 
****************************.*.******** •• ******** 

2. IlP65-0N/RUN 

3. INSERT HTPI TIG 1" PROGRAM CARD and PLACE IN UPPER 'WINDOW" SLOT 

4. 

LOAD INPUT DATA (Ranges and GET from PAD A) 
Rl/~/rn 
R21 ~I IrI 
GET2 (H.MS)I Ill2J I !II 

KEY 
KEY 
KEY 
KEY 
TPI 

*****OPTIONAL***********************************·*·**·* 
* If CMC or STDN TPI TIG is to te used for TPI TIG 1; * 
* LOAD TIG (H.MS)/!rrID 1m . * 
* (Note: Rl. R2 & GET2 load not required) * 
**************************************************.*.** 

- COPY TPI TIG 1 lH.M)- !PAD B) 
- COPY TPI TIG 1 -32 H.MI- PAD B) 
- COPY TPI TIG 1 -2B H.MI- PAD B) 
- COPY TPI TIG 1 -24 H.M)- PAD B) 
1 -23 • TPI TIG 1 -24 plus 1 minute - COpy - (PAD B) 
- COPY TPI TIG 1 -16 (H.M)- (PAD B) 
TIG I" PROGRAM CARD 

5. HP65-0FF 

4=-
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PAD A (TPI) 
TPI TIG 1 INPUT DATA 

. 
5TO 

Rl (tal) IX [X 1 
R2 (Nfl) IX IX 2 
GET 2 J 

I 
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1. RECORD TPI INPUT DATA (Range measurements at TPI TIG 1 -32. -28. 
-24. & -23 minutes) - Reference PAD B 

2. HP65-0N/.RUN 

3. INSERT "TPI-l' PROGRAM CARD and STOW 
LOAD INPUT DATA (TPI TIG 1 and Range measurements from PAD B) 

TPI T1G 1 W'MS)/1TIm I ill 
R32/11 R281 S I' 
R24/ I 
R231 I 

NOTE: To vemtf( data loaded correctl~ 
KEY I( II] .m. OJ.1ll or W) 

4. KEY !AI - (Note 222.22 displayed) 

INSERT "TPI-2" PROGRAM CARD and STOW 
KEY mJ - (NOTE 333.33 displayed) 

INSERT "TPI-3" PROGRAM CARD and PLACE IN UPPER "WINDOW· SLOT 
*****OPTIONAL***·**·******·····***·······********·**··* 
• If CMC or STDN TPI TIG is to be used for TPI"TIG"2; • 
• LOAD TlG (H.MS)/!nm lIZ] • 
** •• ***** •••• * ••• ** ••••• ***** •• *** •• ** ••• ****** ••••• *** 

KEY ~ - COpy TPI TlG 2 (H.MS) - (PAD C & RNDZ BOOK) 
KEY COPY TIG SLIP (H.MS) - (PAD C & RNDZ BOOK) 
KEY - (Note 444.44 displayed) 

* •• *.** •• * ••• **.*.***.****** •• ** •• ~.**.*****.* ••• ***.******* 
• NOTE: Above option may still be exercised at this pOint. * 
• however. Keys A. B & C must then be repeated. • 
** •••• * ••••••• * •••••••••••• ***** ••••••••• * •• **.**** ••• ****** 

STOW "TPI-3" PROGRAM CARD 

INSERT "TPI-4" PROGRAM CARD and STOW 
KEY !AI - (Note 555.55 displayed) 

5. INSERT "TPI-5" PROGRAM CARD and PLACE IN UPPER ·WINDOW" SLOT 
X X X X X X X X X X X X X X X X X 
X CAUTION: DO NOT turn off HP65 X 
X X X X.X X X x-x X X X X X X X X 

6. RECORD TPI INPUT DATA (Range measurement at TPI TIG -16 minutes) -
Reference PAD B 

7. 

LOAD INPUT DATA (Range at TPI TIG 1 -16 from PAD B) 
R161 ~/[l] 

KEY W - COPY AVX (LV) 
KEY - COPY AVZ (LV) " 
KEY - Copy AV Total 
KEY - COpy ORDEAL Burn 

STOW "TPI-5° PROGRAM CARD 

-IPAD C & PAD C & 
PAD C & 

Att - PAD C & 

RNOZ 
RNDZ 
RNDZ 
RNDZ 

BOOKl BOOK 
BOOK 
BOOK 

8. HP65-0FF 
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PADBfTPIi 
KEY GET OF DATA TPI INPUT DATA STD 

A TPI T1G 1 • TPI T1G 1 0 0 1 

B -32 0 0 R32 ( tf1) IX X 2 

C -2B 0 0 R2B (,.1) IX X 3 

0 -24 0 0 RZ4 (tf1) IX X 4 

-24 ., MIN--23 0 0 R23 ( Nl1) IX X 5 

E I TPI T1G 1 -161 fo I 0 I R16 (Nil) IXl 1 lC><l 1 I 

PAD C (TPI) 
KEY TPI RESULTS 

A TPI T1G 2 

B T1GSLIP IX >< 
A AV(LV) AVX 

B AVZ 

C AVT (IN PLANE) X 
D ORDEAL BURtl ATT X 
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TPMI 

1. RECORD TPMl INPUT DATA (Range and Angle measurements)­
Reference PAD A 

*****FOR X AXIS TRACKING-._._ •••• _._._ ••• __ • 
* Use 57.45° or value obtained during COAS * 
* LOS DETERMINATION for TA4:30 & TA8:30. * 
*******************************.************ 

2. HP65-0N/RUN 

3. PLACE IN UPPER "WINDOW" SLOT 

4. 

5. 

To ViR~bY data loaded correctly, 
KEY I ( rn , III , rn , [!J ,rn or (]]) 

KEY I!I - COpy flVX (LOS) - (PAD B & RNDZ BOOK) 
KEY Oil - COpy flVZ (LOS) - (PAD B & RNDZ BOOK) 

STOW "TPM1" PROGRAM CARD 

HP65-0FF 

1. RECORD TPM2 INPUT DATA (Range and Angle measurem~nts)­
Reference PAD C 

*****FOR X AXIS TRACKING------._._---------­
* USE 57.45° or value obtained during COAS * 
* LOS DETERMINATION FOR TA16:30 & TA20:30. * 
**************************.******.********** 

2. HP65-0N/RUN 

3. INSERT "TPM2" PROGRAM CARD and PLACE IN UPPER "WINDOW" SLOT 

4. 

5. 

LOAD INPUT DATA Iro," PAD C) 
916:30 III TAI6:3DI STO I 2 
R19:30 I T I 
R20:30 I I 
920:30 I I 5 
TA20:301 T I 6 

NOTE: To veJjlj data loaded correctly, 
KEY lR£jJ I ( OJ , III , rn , [!J ,ill or [II) 

KEY IA1 - COPY flVX (LOS) - (PAD 0 & RNDZ BOOK) 
KEY DO - COPY flVZ (LOSI - (PAD 0 & RNDZ BOOK) 

STOW "TPM2" PROGRAM CARD 

HP65-0FF 

~. 
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PAD A (TPM 1) 
GET OF DATA TPM1 INPUT DATA STO 

TPI+4:30 04:30 (DEG) 1 

TA4:30 (DEG) 2 

TPI+7:30 R7:30 (NM) 3 
TPI+8:30 R8:30 (NM) 4 

08:30 (DEG) 5 

TA8:30 (OEG) 6 

PAD B (TPMll 
KEY TPM 1 RESULTS 

II 
~V(LOS) ~VX IX 

B ~VZ IX 

PAD C (TPM2) 
GET OF DATA TPM2 INPUT DATA STO 

TPI+16:30 016:30 (DEG) 1 

TA16:30 (DEG) 2 

TPI+19:30 R19:30 (NM) 3 

TPI+2D:30 R20:30 (NM) 4 
020:30 (DEG) 5 

TA20:30 (DEG) 6 

PAD D (TPM2) 
KEY TPf12 RESULTS 

A 
~V(LOS) 

~VX IX 
~vz IX B 

~I 
I 

:+ 
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RECOVERY NOltS 

Accidentally key m,[f:il or ~ 
If one of these arekJtR~fiXt should be canc.ll~d before continuing·. 
To cancel: Key m, . If it was not cancelled before keying 
another key, turn-HP- and start over at step one. 

is ke1!2., it should be cancelled before continuing. To 
cance: Key ~. If it was not cancelled before keying another 
key, turn HP-65 OFF and start over at step one. 

Accidentally key !CFSJ instead of ~ 
This changes the sJUul on the d~layed number. Correct the 

. number by keying ~ again. 

Multiple Decimal Point Display 
Continuous - The battery provides ~3 hours of continuous operation. 

All decimal points light in the display (super imposed 
onto the current display) when 2 to 5 minutes of 
operation time remains. 

While reading card - If the decimal pOints lignt while reading a 
card and then go out, the battery is almost 
discharged. Can expect a continuous display 
of decimals after additional usage. 

Recovery - Turn HP-65 OFF, replace battery pack, and start over 
at step one. 
Power is best conserved by displaying only a 
decimal (Key Q) when the HP-65 is ON but not in use, 

Blink1ng Displal After a ca culation - due to an improper operation such as l=X: 
x.O. etc 

Dis 

Recovery -
After loading a card -

Recovery -

Turn HP-65 OFF and start at step one, 
due to reading a blank card, or bit or 
word was dropped during reading. Could indicate 
that card was inserted backwards or ups1dedown, 
or inserted before turning HP-65 ON 
First, key ICl~1 to stop bl1nking display. Then, 
reload the car. 
If bl1nking reoccurs, key ICLXI and load the 
backup card. 

Blank Display 
Turn HP-65 OFF and start over at step one. If d1splay still blank, 
change batteries and start over at step one. 
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RECOVERY .. NOlIS 

00 00 Displayed in Right of Window 
The W/PRGM/RUN switch is in the W/PRGM position. Place the switch 
in the RUN position. reload the last card. verify al; input data 
associated with the last card. and continue with the current step. 

Bad Answer Obtained 
If a baa answer (garbage) is obtained. a general rule of thumb is to 
turn the HP-65 OFF and start over at step one. In some situations. 
the following list of hints might save you some time. 
1. For NSR or TPI last card -

a. Have t~ key (!] before results of keying IE. ~ or [Q) 
are valid. 
If [8J was not keyed. go ahead and key 18l now; then continue. 

b. Verify that last data had been correctly stored. If data not 
correct. store correct data; then continue. 

c. For NSR, verify correct R16 data In storage. If data not 
correct: store correct data. load NSR-4 card. key 18l. load 
NSR-5 card. key [8J. etc. 

d. If 555.55 is displayed after keying !8J. this is telling 
you that the last card hOOInot been loaded. You can still 
load the last card; key 181. etc. 

2. For TPI TIG 1. TPMl or TPM2 card -
First. verify stored data. Then-
a. If data not corr~ct. store the correct data; then continue. 
b. If data is correct. do not turn HP-65 OFF before reloading 

card. This way. the data does not have to be reloaded 
(stored). 

Additional Notes 
1. When answers aro to be displayed. you always have to key QU 

before answer is valid. 
2. When answe,'S are not to be displayed. keying mJ. [9 • [Q] Or ~ 

will result in proper execution of program. 
3. Keying 181 more than once (for any card) .'111 not degrade the 

answer. 
In fact. keying 181 • mJ • [9 • [Q] or m any number of times 
will not degrade the answer. 

4. If you're riot sure you keyed !8J. key [8] again. 
5. The .numbers (111.11. 222.22, etc) are displayed to tell you which 

card has to be executed next. ~ attention to these numbers. 
If you accidentally fall to loaaa card"" the correc:t'program card 
number will be displayed after keying L!!J (or ltl for TPI-3). 
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DATA SOURCES 
NSR/TPI TPM1/TPM2 

NOMINAL Range- EMS Range- EMS 
(Use V76/N76 e - FOAl ORDEAL PITCH 

Reg 1 for B/U) TA - Trunnion Angle with 
Soyuz centered In SXT 

CMC FAIL Range- EMS only Range- EMS 
(NO B/U) e - Track Soyuz In COAS 

Read FOAl ORDEAL PITCH 
TA - Use Value from COAS LOS 

DETERMINATIO~ or 57.45° 

IMU FAIL Range- EMS Range- EMS 
(Use V76/N76 e - Track Soyuz In COAS 
Reg 1 for B/U) Read FOAl ORDEAL PITCH 

TA - Use Value from tOAS LOS 
DETERMINATION or 57.45° 

NO VHF RNG (HP-65 soln not available) (HP-65 soln not available) 

EMS RNG Range- V76E, Load N72, Range- V76E, load N72 with 
DISPLAY PRO, N76E ZERO's, PRO, N76E 
BLAII K Read R In Rl Read current R In Rl 

For TPI - 23 Use R24 e - FOAl ORDEAL PITCH 
(In R2 of N76) TA - Trunnion Angle with 

Soyuz centered In SXT 
R23 • R24/1 00 + R24 

SOYUZ TRACK Range- EMS (HP-65 soln not available) 
LITE FAIL (Us~ V76/N76 

Reg 1 for B/U) 

MARK Ran~e- EMS RANGE- EMS 
BUTTON (Use V76/N76 e - FOAl ORDEAL PITCH 
FAIL Reg 1 for B/U) TA - T~unnlon Angle with 

Soyuz centered In SXT 

OPTICS Range- EMS Range- EMS 
FROZEN (Use V76/N76 e - FOAl OROEAL PITCH 

Reg 1 for B/U) Track Soyuz In SXT with MIC 
TA - Trunnion Angle with 

Soyuz centered In SXT 

CANNOT SEE Range- EMS Range- EMS 
THRU OPTICS (Use V76/N76 e - Track Soyuz In COAS 

Reg I for B/U) Read FOAl ORDEAL PITCH 
TA - Use Value from COAS LOS 

DETERMINATION or 57.45° 

11 u.s. GOVERNMENT PRINTING OFFICE: 1974-671·195/ 917 
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CHECKOUT 

1. HP65-0~/RUN 

KEY RIS - (Not. -8.888883888-38 displayed) 
IF NOT - Record vIlue displayed 
Turn HP65-0FF. then ON and r.p.at. 
IF SITUATION REPEATS - Un stow Ind 

checkout 8ACKUP HP65. 

3. HP65-0FF. then ON 

4. I~SERT "DIAG-Z' PROGRAM CARD and STOW 
KEY RIS - (~ote -8.833888838-88 displayed) 

DATE 3/5/75 

IF ~OT - Turn HP65-0FF. then On and rep.at. 
If SITUATION REPEATS - Unstow and 

checkout BACKUP HP65. 

5. HP65-0FF. then ON 

6. INSERT 'DIAG-3" PROGRAM CARD and STOW 
KEY RIS - (Note -8.883B88838-80 displayed) 

7. HP65-0FF 

IF NOT - Turn HP65-0FF. then ON and repeat. 
IF SITUATION REPEATS - Unstow and 

checkout BACKUP HP65. 

B. IF DIAG~OSTIC TEST FAILED - REPORT RESULTS TO STDN 
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NSR 
1. RECORD NSR INPUT DATA (Range measurements at NSR -28, 

-24, & -20 minutes) - Reference PAD A 

2. HP65-0N/RUN 

3. INSERT "NSR-l" PROGRAM CARD and STOW 
LOAD INPUT DATA (lffifl~TPI TIG and 

NCC TIG (H.MS)/ STO / 1 
**TPI TmiG HmMS)/ / R28/ S / 

R24/ / 
R20/ STO / 5 

Range measurements from PAD A) 

flOTE: To verify data loaded cq.r..t#.ftu; 
for NCC &TPI TIG; KEY I.I!W/w/rnti§f LiITLl>r m), 

v~, U!.fn.,MY P /G:J71IJ 
for Range data; KEY ~/(LU,~ or 5) 

I 

4. KEY IX] - (Note 222.22 dlsplayed)* I 
INSERT~SR-2· PROGRAM CARD and STOW 

KEY ~ - (Note 333.33 displayed) 

INSERT ,..!.fjSR-3" PROGRAM CARD and STOW 
KEY ~ - (Note 444.44 displayed) 

X X X X X X X X X X X X X X X X X 
X CAUTION: 00 NOT turn off HP65 X 
XXXXXXX~XXXXXXXX 

5. RECORD HSR INPUT DATA (Range measurement at HSR -16 minutes) -
Reference PAD A 

6. INSERT 'NSR-4' PROGRAM CARD and STOW 

7. 

LOAD INPUT DATA (Range at NSR -16 minutes) - Ref.rence PAD A 
R16!1STO\/[!] 

KEY III - (Note 555.55 dlsplayed)* 

8. RECORD NSR INPUT DATA (Range measurement at NSR -12 minutes) -
Reference PAD A 

9. INSERT "NSR-5" PROGRAM CARD and PLACE IN UPPER 'WINDOW" SLOT 
LOAD INPUT DATA (Range at HSR -12 minutes) - Reference PAD A 

R12!1 SToll III 

I 

10. KEY III -COPY 6VX !LV! - (PAD B & RNOZ BOOK Pg 15) I KEY - COpy 6VZ LV - !PAO B & RNOZ BOOK Pg 15 
KEY C - COPY ORDEAL Burn Att - PAD B & RNOZ BOOK Pg l5!}{CMC fAIL 
KEY 0 - COpy 6V Total PAD B & RNOZ BOOK Pg 15 ONL Y 

STOW " SR-5" PROGRAM CARD 

11. HP65-0Ff 

*A Blanking 0.00 ~be displayed if input data is missing. 
To recover: key ~ , store correct da ta, key []] , etc. 

**TPI TIG used for Nce targeting I recorded on Pg 12 of RNOZ BOOK. I 

w 
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Cl 



I..LJ 
l­
e:( 
Cl 

3 DATE 3/5/75 

J:. D.A (NSRI 

GET OF DATA NSR INPUT DATA STO 

NCC T1G (Nll I 

MSR T1G (N13 TPI T1G (N37 I"" 2 I 
-28 R28 (NMI IX lX 3 

-24 R24 (NM) IX ~ 4 

-20 R20 (NM) IX IX 5 

I I I II I (NM)ISB 

(NM) IIII ~ 2 

""TPI TIG used for NCC targeting; recorded on PQ 12 of RNDZ BOOK. I 

PAD B (NSR) 

KEY NSR RESULTS 

A 
,V(LV) 

'VX 
r---s- 'VZ 

C ORDEAL BURN ATT IX 
0 .VT (IN PLANE) lX I I..LJ 

l­
e:( 
Cl 
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TPI TlG I 

1. RECORO TPI T1G 1 INPUT OATA at "'TPI-50 (Two Ranges two mInutes apart '-I 
GET of second range measurement) - Reference PAO A 

***··OPTIONAL*******·*****···****······********·· 
• CMC or STDN TPI TIG may be used for TPI TIG 1 • 
•• ********** •••••• *************.*********.*.***** 

2. HP65-0N/RUN 

3. INSERT "TPI TIG I' PROGRAM CARD and PLACE IN DPPER 'WINDOW' SLOT 

4. 

LOAD ~T DATA (Ranges and GET from PAD A) _ 
Rl/ 'ffi R2/ / 
GET2 H. MS / m / m 

···*·O~ONAL**·*************·*******·*·*·*****·*****·* 
• If CMC or STDN TPfffijlG Is to be used for TPI TIG 1; • 
• LOAD T1G (H.MS)/ STO /I!I • 
• (Note: Rl. R2 & G load not requIred) • 
***.***********************.****** •••• * ••• ***********.* 

NOTE: To Y~ data loaded correctly: 
Key LlliJ/(rn.rn.rn or I!I) 

KEY m KEY 
KEY C 
KEY 
KEY 

STOW • 

- COpy TPI T1G 
- COPY TPI TIG -32 
- COPY TPI TIG -24 
- COPY TPI TIG -16 
- COPY TPI TIG 1 -14 
TIG I' PROGRAM CARD 

H'MI-II.M -H.M -H.M -
H.M -

PAD BI PAD B 
PAD B 
PAD B 
PAD B 

5. HP65-0FF 

I 

LU 
I­
c:C 
Cl 
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Rl 

R2 

GET2 

5 

PAD A UPI) 
TPI TIG 1 INPUT DATA 

(If I) l6 
(lal) IX 

STO 

IX 1 

IX 2 

3 

DATE 3/5/75 
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TPI 

1. RECORO TPI INPUT DATA (NSR TIG (N13) and Range measurements at 
TPI TIG 1 -32 & -24 minutes) - Reference PAD B 

2. HP65-01l/RUN 

3. INSERT "TPI-1" PROGRAM CARD and STOW 
LOAD INPUT DATA ( TIG 1 and Range measurements from PAD B) 

NSR TIG (H.MS)I T 1 
TPI TIill11 ~MS)I STO I 2 
R321 STO I 3 
R241 STO I 4 

NOTE: To v'l.t!f.y du.a loaded corr\lSJ:1y: 
KEY lRUJII w .m. rn or W) 

4. KEY ~ - (Note 222.22 displayed) * 

5. INSERT "TPI-2" PROGRAM CARD and STOW 
X X X X X X X X X X X X X X X X X 
X CAUTION: DO NOT turn off HP65 X 
XXXXXXXX-XXXXXXXXX 

6. RECORD TPI INPUT DATA (Range measurement at TPI TIG 1 -16 minutes) -
Reference PAD B 

LOAD IN.£J!.I. Dill (Range at TPI TlG 1 -16 from PAO B) 
R16/lllQl lill 

7. KEY ~ - (Note 333.33 displayed) * 

8. RECORD TPI INPUT DATA (Range measurement at TPI TIG 1 -14 minutes) -
Reference PAD B 

g. INSERT "TPI-3" PROGRAM CARO and PLACE IN UPPER "WINDOW" SLOT 
LOAD INPUT DATA (Range at TPI TIG 1 -14 from PAD B) 

R14/1TI:Q) I [!] 

10. 

*****IF R14 NOT AVAIlABtE**j************ 
* LOAD TPI TlG 1 (H.M)I STO 1m * 
**************************** •• **.******* 

KEY m -Copy TPI TlG 2 (H.tIS) * - (PAD C & RIlDZ BOOK Pg 17) 
KEY - Copy TIG SLIP (H.MS) - (PAD C) 
KEY (Note 444.44 displayed) 

STOW "TPI-3" PROGRAM CARO 

INSERT "TPI-4" PROGRAM CARD and PLACE III UPPER "WINDOW" SLOT 
KEY ; - COpy 6VX (LV) - (PAD C & RNDZ BOOK Pg 17) 
KEY - COpy 6VZ (LV) - (PAD C & RNDZ BOOK Pg 17 
KEY - COpy ORDEAL Burn Att - (PAD C & RNDZ BOOK P9 17ll{CMC FAIL 
KEY - COPY 6V Total - (PAD C & RNDZ BOOK Pg 17)( ONLY 

STOW "TPI-4" PROGRAM CARD 

11. HP65-0FF 

*A Blanking 0.00 will be displayed if input data il-missing. 
To recover: key [ILX] I store correct data, key LAJ • etc. 

w 
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PAD B fTPII 
KEY GET OF DATA TPI INPUT DATA 

NSR TIG (N13) 

A TPI T1G 1 TPI T1G 1 

B -JZ I I I I 10 I 0 RJZ (NM) X 
t -24 I I I I 10 10 RZ4 (NM) lX 

I 0 I -16 I I I I I Io I 0 I R16 (NM) 1><1 I I 
I E I - 14 1 I I I I iolol R14 (NM) 1><1 I I 

'. 

PAD C (TPII 
KEY TPI RESULTS 

A TPI TIG 2 , , I t I I I 
B TIGSLiP IlYlVill1 

A 
6V(LV) 

6VX r-a 6VZ 
C ORDEAL BURN ATT X 
D 6VT (IN PLANE) X 

DATE 3/5/75 

STO 

1 

0 0 Z 

IX J 

IX 4 

I I 1><1 1 I 
I I 1><1 1 I 

I 
LLJ 
l­
e:( 
Cl 
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TPMI 
1. RECORO TPM1 INPUT OATA (Range and Angle measurements)­

Reference PAD A 
*****FOR X AXIS TRACKING···················· 
* Use 57.47' or value obtained during COAS * I 
* LOS DETERMINATION for TA4:30 & TA8:30. * 
****.****************.**** •• *.******** •• **** 

2. HP65-0N/RUN 

3. INSERT "TPM1" PROGRAM CARD and PLACE IN UPPER "WINDOW" SLOT 

4. 

LOAD INPUT DATAl rom PAD A) 

~1~~~0~1~ R7:30 I T I 3 . 
R8:30 I STO I 4 
88: 3 0 I I 5 
TA3:301 STO I 6 

NOTE: To ViR~[r data loaded corre~y. 
KEY IC OJ • m. OJ. rn . W or II)) 

KEY m -COPY AVX (LOS! - (PAD B & RNDZ BOOK Pg 18) 
KEY B - COPY AVZ (LOS - (PAD B & RNDZ BOOK Pg 18) 

STOW" 1" PROGRAM CARD 

5. HP65-0FF 

TPM2 
1. RECORD TPM2 INPUT DATA (Range and Angle measurements)­

Reference PAO C 

I 

*****FOR X AXIS TRACKING···················· I 
* USE 57.47' or value obtained during COAS * 
* LOS DETERMINATION FOR TA16:30 & TA20:30. * 
••• *********.*.*.************.*.*****.****.* 

2. HP65-0N/RUN 

3. INSERT "TPM2" PROGRAM 
LOAD INPUT DATA Irom 

816:30 III CARD and PLACE IN UPPER 'WINDOW" SLOT 
PAD C) 

4. 

TA16:301 I 
R19:30 I I 3 
R20:30 I I 4 
820:30 I I 5 
TA20:301 STO I 6 

IIOTE: To ViRHr data loaded correctLY. 
KEY I ( ill . en.m. [!) 0(2) or 

KEY fiil COpy AVX (LOS! - (PAD D & RNDZ BOOK 
KEY no : COpy AVZ (LOS - (PAD D & RNDZ BOOK 

STOW "TPM2" PROGRAM CARD 

5. HP65-0FF 

[I)) 

Pg 1S! 
Pg 18 I 

w 
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TPI+4:30 

TPI+7:30 

TPI+8:30 

TPI+16:30 

TPI+19:30 

TPI+20:30 

GET OF DATA 

KEY 

A 

8 

GET OF DATA 

KEY 
A 

t----
8 

9 

PAD A ITPM 1) 
TPM1 INPUT OATA 

04:30 (DEG) 

TA4:30 (DEG) 

R7:30 (NM) 

R8:30 (NM) 

08:30 (DEG) 

TA8:30 (OEG) 

PAD B ITPMll 
TPM2 RESULTS 

~V(LOS) 
~VX ~ 
~VZ I)< 

PAD C (TPM2) 
TPM2 INPUT DATA 

016:30 (DEG) 

TA16:30 (OEG) 

R19:30 (NM) 

R20:30 (NM) 

e?_0:30 (DEG) 

TA20:30 (DEG) 

PAD D (TPM2) 
TPM2 RESULTS 

~V(LOS) 
~VX IX J 

~ J 6VZ 

DATE 3/5/75 

STO 

1 

2 

3 

4 

5 

6 

STO 

1 

2 

3 

4 

5 

6 
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10 DATE 3/5/75 

RECOVERY NOTES 
Accidentally key m.rr:] or ~ 

If one of these ~ keyed~t should' be c.ancelled before continuing. To cancel: Key LlJ. IPREFIX I. If It was not cancelled before keying another key. turn HP-65 OFF and start over at step one. 
Accldenti::HIDkey ~ 

If -sr is lF~r It Shoul.d be cancelled before continuing. To cancel: Key • If It was not cancelled before keying another key, turn HP-6 OFF and start over at step one. 

ayed number. Correct the 

Multltle Decimal Point Display 
ont'nuous - The battery provides ~3 hours of continuous operation. All decimal points light In the display (superimposed onto the current display) when 2 to 5 minutes of operation time' remains. While reading card - If the decimal points light while reading a card and then go out. the battery Is almost discharged. Can expect a continuous display of decimals after additional usage. Recovery - Turn HP-65 OFF. replace battery pack. and start over at step one. 

Power Is best conserved by displaying only a decimal (Key CJ ) when the IIP-65 Is ON but not In use. 
Blinking Displaa 

Input data Is missing In USR steps 4 & 7 and Key [IT!] . store correct data. Key (]] • 

Used to in Icate that 
TPI steps 4. 7 & 10. 
and continue 

- due to an improper operation such as f:X: xtD. etc 
After a calculation 

Recovery - Turn HP-65 OFF and start at step one. After loading a card - due to reading a blank card. or bit or word 

I 
was dropped during reading. Could Indicate that card was inserted upsidedown or backwards. or Inserted~re turning HP-65 ON Recovery - First. key C X to stop blinking display. Then. reloa the card. 
If blinking reoccurs. key [ITIJ and load the backup card. 

Dis 

Blank Display 
Turn HP-65 OFF and start over at step one. If display still blank. change batteries and start over at step one. 

w 
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RECOVERY NOTES 

00 00 DlsS1a~ed ln Rlght of Wlndow ' 
The/P GM/RUN swttch ts tn the W/PRGM posltlon. Place the swltch 
ln the RUN positlon. reload the last card. verlfy all lnput data 
assoclated wlth the last card. and contlnue wlth the current step. 

Bad Answer Obtalned 
If a bad answer (garbage) ls obtalned. a general rule of thumb ls to 
turn the HP-65 OFF and start over at step one. In some sltuatlons. 
the followlng 11st of hlnts mlght save you some tlme. 
1. For NSR or TPI lW card -

a. Have to key LAJ before results of keylng [[J.[g or [[] 
are~l1d. 
If A was not keyed. go ahead and key rn now; then cont. 

b. For N • verlfy correct R16 & R12 data ln storage. 
If R12 data not correct. store correct data. then contlnue. 
If Rl6 datwot correct. store correct data. load NSR-4 
card. key • load IlSR-5 card. key?f: • ctc. ' 

c. If 555.55 s dlsplayed after keylng • thls ls telllng 
you that the last card 1iii["iiot been oaded. You can stl11 
load the last card; key W. etc. 

2. For TPI TIG 1. TPMl or TPM2 card -
Flrst. verlfy stored data. Then-
a. If data not correct. store the correct data; then contlnue. 
b. If data 15 correct. do not turn HP-65 OFF before reloadlng 

card. Thlswai. the data does not have to be reloaded 
(stored). 

TPMl & TPM2 answers are lnvalld lf SIC ls tracklng 
heads down, unless e is corrected, where 

e • e + 2*(57.47 - TA) 

I 

I 
Addltlonal Notes 

1. When answers are to be dlsplayed. you always have to key [A] 
before answer ls valld. . 

2. When answers are not to be d15played. keylng [[I.[IJ. [[) or ITJ 
wl11 reOO t ln proper executlon of program. 

3. Keylng LAJ more than onCe (for any card) wl11 not degrade the 
answer. 
In fact. keylng m .[[J .[D .([1 or ITJany number of tlmes 
wl11 not degrade the answer. 

4. 'If you're not sure you keyed rn. Key rn agaln. 
5. The numbers (111.11. 222.22. etc) lndlcate whlch card has to be I 

executed next. ~ attentlon to these numbers. 
If you accidentaTTY fail to loau ~d. the correct program 
card number will be d15played after kaylng fin (W For TPI-3). 

6. A blanklng 0.00 ls dlsplayed lf data ls Mls~g ~NSR steps 4 & 7 
and TPI steps 4. 7 & 10. 

LJ.J 
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NSR/TP I TPM1/TPM2 . 

NOMINAL Range- EMS Range- EMS 
(Use V76/t176 e - FOAl OROEAL PITCH. 

Reg 1 for B/U) TA - Trunnion Angl.e wHh . 
Soyuz centered In SXT 

CMC FAIL Range- EMS onlr Ra nge- EMS . 
(NO B/ U e - Track Soyuz In COAS 

Read FOAl ORDEAL PITCH 
TA - Use Value from 

tOAS LOS DETERMINATION 
or 57.47· I 

IMU FAIL Range- EMS Range- EMS 
(Use V76/N76 e - Track Soyuz In tOAS 

Reg 1 fn B/U) Read FOAl ORDEAL PITCH 
TA - .Use Value from 

CDAS LOS DETERMINATION 
or 57.47· I 

NO VHF RtlG (~P-65 soln not available) (HP-65 soln not available) 

EMS RNG Range- V76E, Load N72, Range- V76E, load N7Z with 
DISPLAY PRO, N76E ZERO's, PRO, N76E 
BLANK Read R In Rl Read current R In Rl 

For TPI - 14: e - FDA I ORDEAL P ITC H 
V76E I 1 Dad N72 \/ith TA - Trunnion Angle with 
ZERO s PRO, N76E Soyuz centered In SXT 
Read current R In Rl I 

SOYUZ TRACK Range- EMS (HP-65 soln not available) 
LITE FAIL (Use V76/N76 

Reg 1 for B/U) 

MARK Range- EMS RANGE- EMS 
BUTTON (Use V76/N76 e - FOAl ORDEAL PITCH 
FAIL Reg 1 for B/U) TA - Trunnion Angle with 

Soyuz centered In SXT 

OPTICS Range- EMs Range- EMS 
FROZEN (Use V76/N76 e - FOAl ORDEAL PITCH 

Reg 1 for B/U) Track Soyuz In SXT with MIC 
TA - Trunnion Angle with 

Soyuz centered In SXT 

CAtlNOT SEE Range- EMS Range- Et·tS 
THRU OPTICS (Use V76/N76 e - Track Soyuz In COAS 

Reg 1 for B/U) Read FOAl ORDEAL PITCH 
TA - Use val ue from 

COAS LOS DETERMINATION 
or 57.47· I 

NASA·JSC 
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1 

CHECKOUT 

I. HP65-0ll/RUN 

2. INSERT "OIAG·I" PROGRAM CARD and STOW 
KEY [UD - (Note -8.880880888-88 displayed) 

IF NOT. Record .llue displayed 
Turn "P65·0FF; then ON .nd rep •• t. 
IF SITUATION REPEATS· Un.tow and 

checkout BACKUP HP65. 

3. HP65·0FF; then ON 

4. INSERT 'DIAG·2' PROGRAM CARD and STOW 
KEY m - (llote -8.883888888-88 displayed) 

IF NOT - Turn HP65-0FF; then On and repeat. 
IF SITUATION REPEATS • Un stow and 

checkout BACKUP HP65. 

5. HP65·0FF; then ON 

6. INSERT ,..:QlAG-3' PROGRAM CARD and· STOW 
KEY ~ - (Note -8.833888888-83 diSPlayed) 

7. HP65-0FF 

IF NOT - Turn HP65-0FF; then ON and repeat. 
IF SITUATION REPEATS· Unstow and 

checkout BACKUP HP65. 

8. IF DIAGNOSTIC TEST FAILED - REPORT RESULTS TO STON 

NOTE: VERIFY THAT BODY HAS 
BEEN GROUNDED PRIOR TO 
REMOVING PROGRAM CARDS 
FROM CARD HOLDER. 

DATE 5/1317 5 

I 
I 

I 

I 



2 DATE 5/13/75 

NSR 
1. RECORO NSR INPUT DATA (Range measurements at NSR -28. 

-24. & -20 mInutes) - Reference PAD A 

2. HP65-0N/RUN 

J. INSERT '"SR-l' PROGRAM CARD ind STOW 
lOAD .INPUT DATA (1ffifI~TPI TIG and 

NCC TIG H.MSl/ STO / 1 
Range measurements from PAO A) 

"TPI IG H'm / / . 
R28/ / 
R24/ / 
R20/ TO / 

NOTE: To verIfy data loaded c~t~ 
For NCC & TPI TIG, KEY ~/w/rntf§f LiIILJ,r rn). 

v~. ~n...!'p P /GJ7ill 
For Range data, KEY ~ /(UU.LiJ or 5) 

~. KEY [A) - (Note 222.22 dIsplayed) , 

INSERT~SR-2' PROGRAM CARD and STOW 
KEY ~ - (Note 333.33 dIsplayed) 

INSERT~SR-l' PROGRAM CARD and STOW 
KEY ~ - (Note 444.44 dIsplayed) 

, XXXXXXXXXXXXXXXXX 
X CAUTION: DO NOT turn off HP65 X 
XXXXXXXnXXXXXXXX 

5. RECORD NSR INPUT DATA (Range measurement at NSR -16 minutes) -
Referance PAD A 

6. INSERT 'NSR-4' PROGRAM CARD and STOW 
LOAD INPUT DATA (Range at NSR -16 mInutes) - Reference PAD A 

R16/ W]] / [!] 

7. KEY III - (Note 555.55 dIsplayed) • 

8. RECORD NSR INPUT DATA (Range measurement at NSR -12 mInutes) -
Referenca PAD A 

9. INSERT 'NSR-5' PROGRAM CARO and PLACE IN UPPER 'WINDOW' SLOT 
LOAD It!£!U.DATA (Range at NSR -12 mInutes) - Reference PAD A 

Rl21 LllQJ I III 
10. KEY m -COpy AVX !LV! ' - rAO B & RNDZ BOOK Pg 15 ) 

KEY - COpy AVZ LV PAD B & RNOZ BOOK Pg 
15l KEY - COPY ORDEAL Burn Att - PAD B & RNDZ BOOK Pg 15 HCMC FAIL 

KEY 0 - COpy AV Total PAD B & RNDZ BOOK Pg 15 ONL Y 
STOW • S -5' PROGRAM CARD . 

11. HP65-0FF 

'A Blinking 0.00 will be dIsplayed if Input data Is missIng. 
To recover: key [tIXJ • s tore correct da ta. key []J • etc. . 

"TPI TIG used for NCC targeting, recorded on Pg 12 of RNDZ BOOK. 

I 

.' 



3 DATES/13/7S 

p .0 A (NSR) 
GET OF DATA NSR INPUT DATA STO 

Nee TlG (Nll) 1 

NSR TlG (N13 TPI TlG (N37 I- 2 

-28 R28 (NM) X D< 3 

-24 R24 (NM) X D< 4 

-20 R20 (NM) X rx . 5 

I I I I t I (NM)BS 
(NM) II1I ~ 2 

**TPI TIG used for NCC targeting; recorded on Pg 12 of RNOZ BOOK. 

PAD B INSRI 

KEY NSR RESULTS 

A 
.V(LV) 

.VX 
"---

B .VZ 
C ORDEAL BURN ATT X 
D .VT (IN PLAIIE) X 



4 DATE 5/13!7 5 

TPI TlG I 

1. REtORD TPI TIG 1 iNPUT OATA It ~TPI"50 (Two Rlnges two minutes apart & 
GET of second rlnge melsurement) • Reference PAO A 

**·**OPTIONAl****·**··**··******·*****····**··**· 
• tHt or STDN TPI TIG .IY be uSld for TPI TIG 1 • 
* ••••••••••••••• ** •••••• **** •• ***** ••• **** ••• * ••• 

2. HP65·0N/RUN 

3. INSERT "TPI TIG I" PROGRAM tARO Ind PLAtE IN UPPER "WINDOW' SLOT 

4. 

LOAD ltWT mA (Rlnges Ind GET from PAD A) 
RIll· 
R21 1 
GET2 H • HS 1 I<TIIII rn 

·~*O~ONAl*·*··*********··*·**·**··***·*·****·*·*··* 

m; kEY 0 
kEY E 

STOW " 

• If tHt or STDN TP~IG Is to be used for TPI TIG 1; • 
• LOAD TlG (H.MS)I 1 ill • 
• (Not.: Rl. R2 & G lOla not required). • 
.*.**** •• **** ••• **.**.**.* •• ******** •• ***.*.*********** 

To Vjklrr dltl 10lded correctly: 
kay 1 ( OJ • rn • ill or ill) 

• tOPY TPI TIG 1 
• COPY TPI TIG 1 ·32 
• COPY TPI TIG 1 ·24 
• COpy TPI TIG 1 .16 
• COPY TPI TIG 1 .14 
TIG I" PROGRAM CARD 

IH.M • !PAD Bl II.M· PAD B 
H.M· PAO B 
H.M· PAD B 
H.H· PAD B 

5. HP65·DH 



5 DATE 5/13175 

PAn A ITPI) 
TPI TlG 1 INPIIT DATA STU 

Rl (ttl) I)( IX 1 

R2 (til) rx IX 2 

GET2. S 



6 DATE 5/1317 5 

TPI 

1. RECORO TPI INPUT DATA (NSR TIG (NI3) and Range Measurements at 
TPI TIG 1 -32 & -Z4 minutes) - Reference PAD B 

Z. HP6S-01I/RUN 

3. INSERT ·TPI-l· PROGRAM CARD and STOW 
LOAD INPUT DATA (~I~TPI TIG 1 and 

NSR TIG (H.MSII / 
TPI [il' Ell' M)/ / R321 I 
R24/ / 

Range Measure.ents fro. PAD B) 

NOTE: To v\t1!Y d~a l2fded corr~IY: 
KEY lWJ/( llJ .l2J.1II or W) 

4. KEY [!] - (Note 222.22 displayed) * 

S. INSERT ·TPI-Z· PROGRAM CARD and STOW 
X X X X X X X X X X X X X X X X X 
X CAUTION: DO NOT turn off HP65 X 
XXXXXXXX"'YXXXXXXXX 

6. RECORD TPI INPUT DATA (Range measurement at TPI TIG 1 -16 minutes) -
Reference PAD B 

LOAD IN.flU. DW (Range at TPI T1G 1 -16 from PAD B) 
R16/lill!J1 W 

7. KEY [!] - (Note 333.33 displayed) * 

B. RECORD TPI INPUT DATA (Range measurement .t TPI TIG 1 -14 minutes) -
Reference PAD B 

9. INSERT ·TPI-3· PROGRAM CARD .nd PLACE IN UPPER ·WINDOW· SLOT 
LOAD I't.e!L!.DW (Range at TPI T1G 1 -14 from PAD B) 

• 

R 141 lill!J1 LlJ 
--·**IF R14 NOT AVAILABImi·*·**** I 
* LOAD TPI T1G 1 (H.H)I / m * 
•••• *.*****.*****.***** •• tt\. 

10. 
KEY - Copy TIG SLIP (H.MS) 
KEY m -Copy TPI TIG 2 (H.MS) * 

KEY - (Nott 444.44 displayed) 
STOW ·TPI-3" PROGRAM CARD 

_ (PAD C & RNDZ BOOK Pg 17) 
- (PAD C) 

INSERT

m
PI-4" PROGRAH CARD and PLACE IN UPPER "WINDOW· SLDT 

KEY - COpy 6VX (LVl - IPAD C & RNDZ BOOK Pg 171 
KEY - COpy 6VZ (LV PAD C & RNDZ BOOK Pg 17 
KEY - COPY ORDEAL Burn Att - PAD C & RNDZ 'BOOK P9 17 } {CMC FAIL 
KEY - COpy 6V Tot.l PAD C & RNDZ BOOK Pg 17 ONLY 

STOW "TPI-4" PROGRAH CARD 

11. HP65-0FF ' 

*A Blinking 0.00 nl,Lbe displayed If Input data iLmlsslng. 
To recover: key ~ I store correct data. key lAJ • etc. 
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PAD B fTPlI . 

m sn C1F DATA T'I INPUT DATA 5TO 

MSR Tl6 (N13) I 
A ",1 TIG I • T'I TlG I 0 0 Z 

I -32 J I tit 010 ItlZ (III) [X lX 3 

C -24 I I * I *0 10 R24 (III) IX IX 4 

D I folol RI6 (III) IX! 1l!XII 
I [ ! 0 I 0 I RI4 (III) k><J llk><J, 

PAD C (TPII 
KEY ".! RESUl'lS' 

A TP! TlG 2 I I I * I t I 
B TlGSUP L IXIXI I t I 

A 
AY (LV) 

AYX .-- AYZ 

C ORDEAL BURN ATT Ix 
D AYT (IN PlANE) l>< 



_________________ .. ______ ._ . _____ ._. __ --,--C-___ _ 

8 DATE 5/13/75 

TPMI 

1. RECORD TPMl INPUT DATA (Ringo and Angle m.a.urlmlnts)­
Reftrence PAD A 

-·***FOR X AXIS TRACKING···················· 
• U •• 57.47* Dr Vilul obtlfned durfng COAS • 

:.:2~.2!!!:rl~~I~~::.!:r*!~!~~~.!.~~!l!~ ••• : I 
2. HP65-0N/RUN 

3. INSERT 'TPM1' PROGRAM CARD and PLACE IN UPPER 'WINOOW' SLOT 

4. 

LOAD INPUT DATAirDm PAD A) 

;:~~~0~1~ R7:JO I I 
RB: 30 I I 
eB:30 I I 
TA3:JOI ST I 

NOTE: To ViR~rr data loaded c~e~y. 
KEY l(rn.m.rn.W.W Dr lID) 

KEY m -COpy ~VX (LOS! - (pAo a & RNDZ aOOK Pg 18) 
KEY - COpy ~VZ (LOS - (PAD a & RNOZ BOOK Pg 18) 

STOW' l' PROGRAM CARD 

5. HP65-0FF 

TPMl 
1. RECORD TPH2 INPUT DATA (Ringe and Angle measurements)­

Reference PAD C 
*****FOR X AXIS TRACkING····-·······_······­
* USE 57.47° Dr value obtained during COAS * 
• LOS DETERMINATION' for TA16:30 & TA20:JO' • 
••• *.**~.* ••• *.* ••• * •• *.**.* •• * ••• **.* ••• **~ 

2. HP65-0N/RUN 

3. INSERT 'TPM2" PROGRAM CARD and PLACE IN UPPER 'WINDOW' SLOT 

4. 

LOAD INPUT DATA irDm PAD C) 

e16:30 II' TA16:301 I 
R19:30 I I R20:30 / / 
e20:30 I I 
TA20: 30/ ST / . 

"OTE: To Vik~rr data loaded correclll. 
KEY l(rn.m.[]].[!).liJ Dr 

KEY rAJ - COpy ~VX (LOS! - (PAD D & RNDZ BOOK 
KEY DO - COpy ~VZ (LOS - (PAD 0 & RNDZ BOOK 

STOW 'TPM2' PROGRAH CARD 

5. HP65-0FF 

Pg 18! 
Pg 18 

.COAS LOS DETERMINATION values recorded In RNDZ aOOK Pg 11. I 



GET OF DATA 

TPI+4:3O 

TPI+7:30 

TPI+8:3O 

KEY 
A 
~ 

B 

GET OF DATA 

TP1+16:3O 

TPI+19:3O 

TPI+20:3O 

8 

9 

PAD A (TPM 1) 
TPM1 IN PUT DATA 

&1:30 (DEG) 

TA4:30 (DEG) 

R7:30 (Jf1) 

R8:30 (HM) 

!lII:3O (DEG) 

TA8:30 (DEG) 

PAD B (TPMll 
TPMI RESULTS 

6V (LOS). 
6VX XI 1 

IX! 1 6VZ 

PAD C (TPM2) 
TPM2 INPUT MTA 

616:30 (DEG) 

TA16:30 (DEG) 

R19:3O (NM) 

RZO:30 (HM) 

9iO:3O (DE&) 

TA20:3O (DEG) 

D (TPM2) 

6VX 
t-H-+-+-f 

6VZ 

DATE 5 /l 3/7 5 

STO 

1 

2 

3 

4 

S 

6 

I 

. STO 

1 

2 

3 

4 

S 

6 



10 DATE 5/13175 

RECOVERY NOTES 

Accidentally key m ,rr=n or ~ 
If one of these ~ ki~e~~I.shOUld be cancelled before continuing. 
To clncel: Key W, R X. If It wos not clncelled before keying 
another key, turn HP-65 OF .nd start over at step one. 

Correct the 

Hultl~le Decimal Point Display 
ontinuous - The battery provtdes ~3 hours of continuous operatton. 

All decImal poInts lIght In the display (superImposed 
onto the current dIsplay) when 2 to 5 mInutes of 
operatIon tIme remaIns. 

While readIng card - If the decimal poInts lIght whIle readIng a 
card and then go out, the battery Is almost 
discharged. Can expect a continuous display 
of decimals after Iddltlonal usage. 

Recovery - Turn HP-65 OFF, replace blttery pack, and start over 
at step one. 
Power Is best conserved by dIsplayIng only a 
decImal (Key CJ ) when the HP-65 Is ON but not In use. 

BlInkIng Dlsplaa 
Used to In IClte that Input data Is mIssIng In NSR steps 4~a 10 
TPI steps 4, 7 & 10. Key crm ' store correct data, Key ~ , 
and contfnue 

and. 

Dis 

After I calculation - due to In improper operation such IS i=i: 
XfO. etc 

Recovery - Turn HP-65 OFF and start at step one. 
After loading a card- due to reading a blank card, or bIt or word 

was dropped durIng readIng. Could IndIcate 
that card was Inserted upsIdedown or backwards, 
or Inserted~re turnIng HP-65 ON 

Recovery - FIrst, key to stop blInkIng dIsplay. 
Then. reloa the card. 
If blInkIng reoccurs, key [ill] and load the 
backup card. 

Input 

backup card. I 
Blank Dfsplay 

turn HP-65 OFF and start over at step one. If dIsplay stIll blank, 
chango batterIes and ~tart over at step one. 
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RECOVERY NOTES 

00 00 OlsBla*ed In Right of Window 
the/P tH/RUN switch Is In the W/PRGM position. Pl.ce the switch 
In the RUN position. reload the last card. verify all Input ditl 
associated with the last card. and continue with the current step. 

Bad Answer Obtained 
If • baa .nswer (garb.ge) Is obtained. 0 gener.l rule of thumb Is to 
turn the HP-65 OFF Ind st.rt ovor ot step on.. In soml situations, 
the following lIst of hints might sa VI you some time. 
1. For NSR or TPI lUl card -

a. Hive to key La..J beforl results of keying (!J. CD or m 
aremlld. If A was not key.d. go ahead and key ~ now; then cont. 

b. For • verify correct Rl6 & Rl2 data In storage.· 
If Rl2 data not correct, store correct data, then cDntlnue. 
If Rl6 dattflDt cDrrlet. stDre cDrrect data. lDld NSR-4 
card. key • lDad tISR-5 card. key IA1 • etc. 

c. If 555.55 44.44 for TPI) is dlsplaye.r!.!.!!!:. key.lng !!l. 
this Is telling you that the last ('NSR-5" or 'TPI-4') card 
had not been loaded. You can still load the last card; k.y 
Ill, etc. 

2. For t11 TIG 1. TPMI or TPM2 card -
First, verIfy stored data. Then-
a. If data not correct, store the correct data,; then ·continue. 
b. If data Is correct. dD not turn HP-65 OFF before reloading 

card. This way, the data does not have to be relDaded 
(stored) • 

TPMl & TPM2 answers are InvalId If SIC Is tricking 
heads down, unlass e is corrected, where 

e • e + 2*(57.47 - TA) 

Additional Notes 
1. when answers are to be displayed, you always have to key [!J 

before anSwer Is valid. .". 
2. When answers are not to be displayed. keying ill.m. [!!] or IIJ 

will relWlt 1n proper execution of program. 
3. Keying La) more than once (fDr InY.card) will not degrede the 

answer. 
In fact. keying m .m .m .1]]. or [[Jany number of tlmos 
will not degrade the answer. 

4. If YDu're not sure you keyed III Key m Igaln. 
5. The numbers (111.11. 222.22. etci IndlCite whIch card has tD bl 

executed next. f!l attention to the •• number •• 
If YDU accldentalTy fall tD 1010 .-card~Drrect prDgra. 
card number wIll be displayed after keying (W For TPI-3). 

I 

6. A blinking 0.00 Is dlsllayed It data 'S ~I .. ng mUSR stlps 4. 
7 & 10 and TPI steps 4. 7 10. I 

.~ . 



12 

DATA SOURCES 

NSR/TPI 

IIOHI HAL Range- EMS 
(For B/U, use 
Y76/N76 Reg 1) 

CMC FAIL Range- EMS onl) 
{NO B/U 

IMU FAIL Range- EMS 
(For B/U, use 
V76/N76 Reg 1) 

NO VHF RIIG (HP-65 soln not available) 

EMS RNG Range- V76E, Load 1172, 
DISPLAY PRO, N76E 
BLAtiK R •• dRlnRl 

For TPI - 14: 
V76E, load tl72 with 
ZERO's PRO, N76E 
Read current R In Rl 

SOYUZ TRACK Range- EMS 
LITE FAIL (For B/U, use 

Y76/N76 Reg 1) 

MARK Range .. EMS 
BUTTON (For B/U, use 
FAil V76/N76 Reg 1) 

OPTICS Rang.- EMS 
FROZEN (For B/U, use 

V76/N76 Reg 1) 

CAli NOT SEE Range- EMS 
THRU OPTICS (For 8/U, use 

V76/N76 Reg 1) 

DATE 5/ l3'/7 5 

TPM1/TPM2 

Range- EMS 
a - FDAI ORDEAL PITCH 
TA -. Trunnion Angle with 

Soyuz centered In SXT 

Range- EMS 
a - Track Soyuz In COAS 

Read FOAl ORDEAL PITCH 
TA - Us. value from COAS 

LOS DETERMINATION> 
or 57.41" 

Range- EMS 
a - Track Soyuz In COAS 

Read FOAl ORDEAL PITCH 
TA .. Use value from COAS 

LOS DETERMINATION> 
or 57.47' 

(HP-65 soln not available) 

Range ... V76E, load N72 wllh 
ZERO's, PRO, H76E 
Read current R in Rl 

a - FOAl ORDEAL PITCH 
TA - Trunnion Angl. with 

Soyuz centered in SXT 

(HP-65 soln not available) 

RANGE- EMS 
a - FOAl ORDEAL PITCH 
TA .. Trunnion Angle w1tn 

Soyuz centered in SXT 

Range- EMS 
a - FOAl ORDEAL PITCH 
Track Soyuz In SXT with MIC 
TA .. Trunnion Angle with 

Soyuz centered In SXT 

Range- EMS 
e - Track Soyuz In COAS 

Read FOAl ORDEAL PITCH 
TA .. Use value from COAS 

LOS DETERMINATION> 
or 57.47 0 

. 

I 

I 

D 
I 

I 

I 
I 

I 
>COAS LOS DETERMI::ATION values recorded in RNDZ BOOK Pg 11. I 
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ASSUMPTIONS: 

A-2 

.lli 

DATE 5/13/75 

_longitude of Ascendfng Node and Time of Ascending Node are updated 
at l .. st dally and after major trajectory changes. fncludfng 
NCI. Ne2 and DOCKING, Orbftal Perfod will only be updated as 
required. (Prelaunch nominal and update nominal data provided 
on page A-3, Ust nomfnal data if update not provfded,) 

.Tfme of Ascendfng Node and Tfm. of ATS Acqufsftfon Ire rl'orenced to 
tho ume tfme bait, 

.Spacecrlft attltudo is roferenced to lVlH Ind t~ is at fgned to a 
nomfnol In-plane R[FSMMAT, 

.Va. ·0, [HP-6S r .. ulls OK for small YIW ang1o. ( •• 30 deg,l; 'or 
larger ya. angl.,: maneuvlr spacecrlft to yaw. ° prior to comp,] 

.Pltch angh obtained from V83 or Ordell FOAl. 
.Pltch angle read as clo .. as pOSllblt to Time of ATS Acqulsltfon, 
oProgram •• ecuted ASAP ,uch that Tim. of ATS Acqufsftlon • pr.;.nt 

tfme, 

1. RECORD ATS INPUT DATA (Raference PAD A): 
n (longftude of Ascendfng Nodi) 
Tn Tfme of Ascending Node) 
T Orbital Period) 
TACQ Time of ATS Acqulsftfon) 
RLVIJ! Roll'lVlH) - FRDM FOAl 
PLVLH Pltch-LVLH) - FRDM V83 

2, HP65-0N/RUN 

3, INSERT "ATS-l" PROGRAM CARD and STOW 
LOAD INPUT DATA (Reference PAD A): 

********FOR tMe FAll·· .... • ... • .. 
• Set Ordeal and obtain PJ.VLH • 
• from Ordeal FDAI. • 
•• **** ••• ***** •••• ******** .. *** 

n (Deg, East I'<lsftlve)1 ~ IOJ 
Tn (H'M!/~rn r-=::=-:~--:-:--:-~-,-----,----, 
T (H H)I I«)TE:To ve.llf.Y data loaded correctly. 
TACQ'(H,M I I[IJ KEY IWI/([].[ZJ.Q].[!J.([Jorl1]) 
RLVLH loeg,), IS!llJ 1m 
PLVLH Dog,) I IS!llJ I rn . 

KEV[!] - (Note 2.22 dfsplayed) 

4, INSERT "ATS-2" PROGRAM CARD and STOW 
KEV[!)- (Note 3,33 displayed) 

5, INSERT "ATS-3" PROGRAM CARD and STOW 
KEV I!I- (Note 4,44 displayed) 

6, INSERT "ATS-4" PRDGRAM CARD and PlACE IN UPPER "WINDOW' ~lOT 
KEV I!J- COpy P IAntenna PITCH) - (PAD A) . 
kEYl!D- COpy Y Antenna YAW) - (PAD B) 

STOW "ATS-4" PROGRAM CARD 

7, HP65-0FF 

8, Compare computed P(Pltch) and V(Va.) Antenna Positioning Angle • 
• ith the Antenna limitations Chart on page A.4: 

If In acceptable zone: ACQUIRE ATS HGA: MAN. WIDE; DIAL COMPUTED 
P and V; REACQ. NARROW, 

If in "no coverage" zone: ~ll spacecraft 180 dog and GC TO STEP 1, 



A-3 DATE 5/13/75 

ATS NOMINAl DATA 
INPUT ~HAS~ INS -Nel UPDATe UPDATE 

D (deg.) rx ~ 'X 
Tn (H.M) 

t (H.M) IX IX I)( 

H1PUT~HAS~ Nel-Nez UPDATe UPDATE 

n (deg.) I>< IX IX 
Tn (H.M) 

t (H.M) rx IX rx 

INPUT ~HASE_ UPDATE UPDATe UPDATE 

n (deg.) IX IX IX 
Tn (H.M) 

t (H.M) IX [X rx 
INPUT ~HASE_ NeZ-DOCK UPDATe UPDATE 

n (deg.) I>< IX rx 
. Tn (H.M) 

T (H.M) D< IX rx 
IfIPUT ~HAS~ POST COCK UPDATe UPDATE 

n (deg.) rx IX IX 
Tn (H.M) 

t (H.M) X IX )( 

INPUT~HAS~ UPDATE UPDATe UPDATE 

n (deg.) IX IX IX 
T D (H.M) 

t (H.M) IX IX rx 



ANTENNA LIMITATIONS CHART 

:'Hi' '.1:1 :J[71L~i!lj'jjj!lf.bi!I~.:-tl.'; ,!i'l~tJ!l:¥!r?1j "I"j J 'I j I / / / / II J jJ1 
jI':' 'j: Ifl': :'i'~ SCAN LIMI,T . .l~GASCAN. -.N9Rf.!AL) ( ,I"::,... ~J : ."J . ' I' ,. 

l:.l]:ll;~::: !:, !:~ :::!;:!~i' ""1'" ' .. "IJ-W ~It!/ F'I' ll' !i0N!'-' "';Io'i-,')( itt / V V/ /1/ 
jj.iJ! ~:Iij;: ;;!':: :'" !:+1li:: ,:::$ 'j:i ;:::~41~ ~HI I.LL / 11'111 I / II /; . 

~ ~6 ~!5:f::~ :~t. ,:":~N.: :;: ;:I:!i~~~! :!;i'~:- <:.tr: r ~;i~~N·H~ ~~INST V 
a: 30: j7r: :;jil!'i! ': " C'P.', ,+4Q1'!' oU i!i ~:: I : K. V / f,l( V f I. D f· GlPtlAi. LIMITS [;;1 
~ " y.:: I'; / :', :!' i~: iii !'" ,,:::; I'oi: +1519 i 'L f-: I'< y GMBL (MECHANICA!J I II j't' 
C j··Iv.: T .::; .:. : .. '::' :. ::.:::: ... :.::, r 1Ioi:' :,,~, '. ~ -/. LIIIITS (+ 5°) I I 't:;r. I 

C +8, I; +9' '; .. ' /'~~~~OH':. , ' .. ::.::~: ;:1?\ .. ··: .'~y' . vy- / / /~I/ I ';B _ a I/' .. :: ~.. ..'. ..,.. ',1 •. ,... . ,.,.. .. . ....- V,I):a 

~ V. '-8 ' r--.. ' .. :-h -14 -12 -....·1 I 

a: ~ U : :. 1=':11. KII :). -6· r:. ,- -I-' ~B ~ .po 

. ,.. .. , . IN,.TERFERENCE ~ i"<:Z4.,~ r-. ,L_j_~ .. ~.-:+_i 1- j_l0 :c -30 .. :. ':. ~. ZONE . '. . . • I; ·-2S-t--~. 
~ ':: '35' ... . '. .. -35' -28 . -29 V J -~B I 1 1 

~ :::.' . : .... B: ":.. ".. " .... A ,-SCAN LIMIT HGA 
p.:: '''''r'' 'r-I--t-+-'-I' 1-'-' +,""'f- ' .1' ' . To·, . . . , - F IT) 

:: ..::' .': .:, .:,. .. ." I ..... ,:. ,:' ,~~s . ,.: . . '. I ~~-INHI~ 
't.,,·, .: .. : .::- .: ...• ,. YAII I£ASUREO IN THE XY PLANE. POSITIVELY ABOUT Z -t- , 1'-' +-<!>-+!-+-I . 
I: . .. •. ::: ":. ". PITCH MEASURED FROM THE YAII PLANE. POSITIVELY IN r~ T T 1 j T I 

::: .: , .. c. ':: .::: :: :, ;' THE ~Z HEMISPHERE. NEGATIVELY IN THE +Z HEMISPHERE i l.~ r ' ;j:." . '. ' .• , c.': ;~: :~:. : :;:: ';:1: ;-~ddli+;j>1!;;t>T"IT;j:J:.t:l:l: i ILl ~ 
180 2 a 240 270 300 330 . 0 30 60 90 120 150 180 ~ 

Y~W (GAMMA) ~ DEGREES 
HIGH-GAIN ANTENNA SCAN LIMITS 

YAW-PITCH COORDINATES (CSM) 

(J'1 --.... ..... 
w --.... ...... 
(J'1 



A-5 DATE 5/13/75 

PAD A IATS) 
I~:PUT DATA DATA DATA STO 

n (deg.) X IX IX 1 

Tn (H.Il) Z 

T (H.H) IX D< IX 3 

T
ACQ 

(H.M) 4 
R

LVLH 
(deg.) ~ X I)( IX ~ I)< 5 

PLVLH (de~.) I)< ~ ~ IX ~ ~ 6 

PAD B IATS) 
KEY OUTPUT RESULTS 

m m 

A P (deg.) 

B Y (dog.) 

PAD A IATS) 
H:PUT DATA DATA DATA STO 

n (dog.) lX IX IX 1 

Tn (H.M) 2 

T (H.H) ~ ~ IL<: 3 
T

ACQ 
(H.M) 4 

R
LVLH 

(deg.) . IX ~ IX IX ~ IX 5 

PLVLH (deg.) ~ Il<: ~ IX ~ IX 6 

PAD B IATS) 
KEY OUTPUT RESULTS 

m m A P (deg.) 

B Y (deg.) 

PAD A (ATS) 
INPUT DATA DATA DATA STO 

n (deg.) IX IL<: IX 1 

Tn (H.M) 2 

T (H.H) IX ~ L?<; 3 
T

ACQ 
(H.M) 4 

R
LVLH 

(deg.) . IX IX IX IX ~ ~ 5 
PLVLH (deg.) IX IX IX IX ~ ~ 6 

r-:-:r-_---:---. ___ --'-PA:.:;D B IATS) 
KEY OUTPUT RESULTS mRESUlTS 

A P (deg.) 

B Y (deg.) 



INPUT DATA 

n (deg.) lX 
Tn (H.n) 

t (H.H) 

T
ACQ 

(H.M) 

RLVLH (deg.) ~ 
PLVLH (deg.) ~ 

KEY OUTPUT RESULTS 

A P (deg.) 

B Y (dog.) 

II;PUT DATA 

n (dog.) ~ 
Tn (11.1:) 

T (If.H) 

TACQ (H.~) 

RLVLH (1eg.) lX 
PLVLH (ce~.) lX 

A-6 
PAD A (ATS) 

~ 

~ 

~ ~ 
~ ~ 
PAD B IATS) 

DATA 

IX 

.~ 
. ~ 

m 

PAD A (ATS) 
DATA 

~ 

.6 IX 

X ~ [X 
X ~ [X 

I-K_EY-t-_O_UT_PU-:-T_b_RrES_UTLT_S "1'P~AD B i' n i 
A P (d.g.) 

B Y (deg.) 

PAD A (ATS) 
INPUT DATA DATA 

n (deg.) lX l6 
Tn (H.M) 

T (H.H) ~ IX 
TACQ (H.M) 

RLVLH (deg.) . ~ ~ IX IX 
PLVLH (deg.) lX ~ IX lX 

r--r---:-:=--,. __ --:-:-'-PA:..;,;D B IATS) 
KEY OUTPUT RESULTS m.ESULTS 

A P(deg.) 

B Y(deg.) 

DATE 5/13/75 

DATA STO 

IX 1 

2 

IX 3 

4 

X lX 5 

X lX 6 

m 

DATA STO 

IX 1 

Z 

lX 3 

4 

X ~ 5 

X lX 6 

DATA STO 

X 1 

Z 

lX 3 

4. 

IX IX 5 

IX IX 6 



A-7 DATE 5/13/75 

rllU Po II'. 1:'1 ~ 

IrlPUT DATA DATA DATA STO 

" (dop.) X IX X 1 

Tn (H.rq 2 

T (H.H) X lX lX 3 
TACQ (H.M) 4 

R
LVLH 

(deg.) . IX D< IX X IX IX 5 
PLVLH (deg.) IX D< IX 6 IX IX 6 

PAD B (ATS) 
KEY OUTPUT RESULTS m m A P (deg.) 

B Y (dog.) 

PAD A (ATS) 
Ir:PUT DATA DATA DATA STO 

r. (dog.) ~ IX IX 1 

Tn (H.r~) 2 

T (H.H) lX It<: lX 3 

T
ACQ 

(H.M) 4 

RLVLH (1e~.) IX lX IX I)<: IX lX 5 

PLVLH (de9.) IX D< I>< IX IX IX 6 

PAD B (ATS) 
KEY OUTPUT RESULTS m m A P (dog.) 

B Y (deg.) 

PAD A (ATS) 
INPUT DATA DATA DATA STO 

n (deg.) It<: 16 IX 1 

Tn (H.M) 2 

T (H.H) IX IX IX 3 
TACQ (H.M) 4 

RLVLH (deg.) lX IX \L<; lX IX I>< 5 
PLVLH (deg.) lX IX IX IX D< 16 6 

r--.-__ --,. ___ ~PA"'iD B (ATS) 

m OUTPUT RESULTS KEY 

A P (deg.) 

Y (deg.) B 



l:iPUT DATA 

n (dog.) IX 
Tn (lUI) 

T (H.H) 

TACQ (H.r.) 

RlVlH (deg.) ~ 
PlVlH (do~.) ~ 

KEY OUTPUT RESULTS 

A P (deg.) 

B Y (dog.) 

I:IPUT DATA 

o (dog.) IX 
Tn (H.I~) 

T (II.H) 

TACQ (H.r.) 

RLVLH (de9·) IX 
PlVllf (~.~.) 16 

KEY OUTPUT RESULTS 

A P (deg.) 

n Y (deg.) 

INPUT DATA 

o (deg.) lX 
Tn (H.M) 

T (H.H) 

TACQ (H.M) 

RLVlH (deg.) lX 
PlVlH (deg.) ~ 

A-8 
PAD A (ATS) 

IX 

l6 

l6 IX 
12:<; lX 
PAD B (ATS) 

DATA 

2$; 

~ 
IX 

iHi 

PAD A (ATS) 
DATA 

16 

I2S lX 

X lX IX 
X IX ~ 
PAD B (ATS) 

iHi 

PAD A (ATS) 
DATA 

lX 

l6 IX 

IX lX ~ 
IX IX ~ 
PAD B (ATS) 

rK-EY-r--O-UT-PU-T-r--R-ES-Ul-T-S ----, iHiESULTS 

A P(deg.) 

B Y(deg.) 

DATE 5/13/75 

. DATA STO 

IX 1 

2 

IX 3 

4 

I>< IX s 
I>< lX 6 

iHi 

DATA STO 

IX 1 

2 

l6 3 

4 

~ IX 5 

IX IX 6 

iHi 

DATA 5TO 

IX 1 

2 

IX 3 

4 

12<: ~ 5 

12:<; IX 6 



A-9 

PAD A (ATS) 
I:~PUT DATA DATA 

n (deg.) lX IX 
Tn (H.r:) 

T (H.H) ~ IX 
TACQ (H.M) 

RLVLH (deg.) ::>< ~ ~ IX 
PLVLH (deg.) X lX ~ IX 

PAD B (ATS) 
r"K-Ey"T'""-O-UT-PU-T-r--R-ES-UL-T-S -'-"'i mESUlTS 

A P (dog.) 

B 

PAD A (ATS) 
!i,PUT DATA DATA 

n (deg.) lX IX 
Tn (H.r:) 

T (H.H) ~ l2$ 
TACQ (H.r.) 

RLVLH (deg.) ~ ~ IX IX 
PLVLH (deg.) ~ ~ IX 16 

PAD B (ATS) 

DATE 5/13/75 

DATA· STO 

l6 1 

2 

IX 3 

4 

X IX 5 

~ IX 6 

DATA STO 

oX 1 

2 

~ 3 

4 

i6 ~ 5 

~ ~ 6 

KEY OUTPUT RESUL TS 

A P (dog.) l><lJ I ~ 
0 Y (deg.) lXll 1>< mm 

PAD A (ATS) 
INPUT DATA DATA DATA STO 

n (deg.) j2<: IX IX 1 

Tn (H.M) 2 

T (H. H) IX l2$ l2$ 3 
TACQ (H.M) 4 
RLVLH (deg.) IX ~ Ii6 IX Ii6 ~ 5 
PLVLH (deg.) IX I>< Ii6 16 Ii6 IX 6 

t-K_EY-t-_O_UT_PU",:,T_b.--RrES_UTLT_S .... p~AD B;' rr ~ 
A P (deg.) 

Y (deg.) 

'.i..' 



A-10 DATE 5/13/75 

PAD A IATS) 
X::PUT DATA DATA DATA STO 

r. (deg.) X X X 1 

Tn (H.ll) Z 

, (H.H) X lX IX 3 
TACQ (H.M) 4 

RlVlH (deg.) X X rx IX X 1)< 5 
• PlVlH (de?) X X lX lX X [)< 6 

PAD B IATS) 
KEY OUTPUT RESULTS m m A P (deg.) 

B Y (dog.) 

PAD A IATS) 
U:PUT DATA DATA DATA STO 

n (dog.) IX X X 1 

Tn (H.Il) Z 

, (H.H) X lX ex 3 

TACO (H.M) 4 

RlVLH (de~.) lX X lX X X X 5 
PlVlH (~e~.) IX X IX X X IX 6 

PAD B IATS) 
KEY OUTPUT RESULTS m m A P (deg.) 

B Y (deg.) 

PAD A IATS) 
INPUT DATA DATA . DATA STO 

n (deg.) lX X X I 

Tn (H.M) Z 

, (H.H) X lX lX 3 

T ACQ (H.M>' 4 

~VlH (deg.) . IX X IX ~ 2$: lX 5 
PlVLH (dog.) IX X IX IX ~ lX 6 

r---r-___ .--___ P:....:A""D B IATS) 

m KEY OUTPUT RESULTS 

A P (dog.) 

Y (dog.) B 



A-ll DATE 5/13/7';) 

PAD A (ATS) 
I~:PUT DATA DATA DATA STO 

n (de~.) ~ X lX 1 

Tn (H.::) 2 

t (H.H) lX X X J 

TACO (H.M) . 4 
RLVLH (de9.) lX IX :x IX [X IX 5 
P

LVLH 
(deg.) lX IX ~ lX ~ IX 6 

PAD B (ATS) 
KEY OUTPUT RESULTS 

m m 

A P (dog.) 

B Y (dog.) 

PAD A (ATS) 
rr;PUT DATA DATA DATA STO 

r. (deg.) .6 l6 lX 1 

Tn (H.r:) 2 

t (f1.H) I>< lX lX 3 

TACO (H.M) 4 

RLVLH (dC9.) lX lX IX IX IX IX 5 
PLVLH (dog.) lX I>< IX IX ~ IX 6 

PAD B (ATS) 
KEY OUTPUT RESULTS 

m m 

A P (dog.) 

n Y (dog.) 

PAD A (ATS) 
INPUT DATA DATA DATA STO 

n (dog.) [X lX lX 1 

Tn (H.M) 2 

T (H.H) lX LX ~ 3 
TACQ (H.M) 4 

~VLH (dog.) lX ~ ~ [X lX IX 5 
PLVLH (dog.) ~ I>< ~ IX IX IX , 

r-.-~_--r ___ ~PA:.:;D B (ATS) 
KEY OUTPUT RESULTS mR£SULTS 

A P (dog.) 

B Y (dog.) 



!:IPUT DATA 

n (deg.) X 
Tn (H./l) 

t (H.H) 

TACQ (H.r.) 

RlVlH (deg.) ~ 
PlVlH (~.~.) IX 

KEY OUTPUT RESULTS 

A P (deg.) 

B Y (dog.) 

IrIPUT DATA 

n (dog.) X 
Tn (H.I~) 

t (fI.H) 

TACQ (H.M) 

RLVLlI (de,.) iX 
PLVLH (ce,.) X 

KEY OUTPUT RESULTS 

A P (dog.) ~] 
B Y (deg.) XII 

INPUT DATA 

n (deg.) X 
Tn (H.M) 

t (H.H) 

TACQ (H.M) 

RLVLH (deg.) X 
PLVLH (deg.) X 

A-12 
PAD A (ATS) 

X 

X 

X ~ 
X IX 
PAD B (ATS) 

DATA 

D< 

X 
X 

m 
PAD A (ATS) 

DATA 

X 

X lX 

X ~ ~ 
X X X 
PAD B (ATS) 

DATE 5/13/75 

DATA STO 

X 1 

2 

IX 3 

4 

~ x: 5 

IX >< 6 

00 
DATA STO 

X 1 

2 

lX 3 

4 

X lX 5 

X lX 6 

X 
X mOO 
PAD A (ATS) 

DATA DATA STD 

X lX 1 

2 

X IX IX 3 

4 

X IX ~ iX IX 5 

X IX IX X IX 6 

..--..-___ r-___ P:....:A.:;D B (ATS) 

".om m KEY OUTPUT 

A P (deg.) 

B Y (deg.) 



I:IPUT 

o (dog.) 

Tn (H.I1) 

T (H.H) 

TA~tL (H.M) 

RlVlH (d.~.) lX 
PlVlH (deg.) lX 

KEY OUTPUT 

A P (deg.) 

B Y (dog.) 

I:IPUT 

o (dog.) 

Tn ('1.11) 

T (H.H) 

T',CQ (H.M) 

RlVlH (deg.) ~ 
PLVlH (de7·) ~ 

KEY OUTPUT 

A P (deg.) 

B Y (deg.) 

INPUT 

o (deg.) 

To (H.M) 

T (H.H) 

TAcq (H.M) 

~VlH (dog.) IX 
PLVLH (dog.) IX 

DATA 

X 

RESULTS 

DATA 

X 

RESULTS 

DATA 

lX 

A-13 
PAD A IATS) 

lX 

lX 

I)< DS 
I>< IX 
PAD B IATS) 

DATA 

~ 

~ 
X 

m 

PAD A IATS) 
DATA 

12<: 

16 ~ 

16 ~ ~ 
16 ~ ~ 
PAD B IATS) 

m 

PAD A IATS) 
DATA 

IX 

IX ~ 

IX ~ ~ 
IX ~ ~ 

r---r-~---,. ___ --,-,PA"iD B IATS) 
KEY OUTPUT RESULTS mESULTS 

A P (dog.) 

8 Y (dog.) 

DATE 5/13/75 

DATA STO 

X I 

2 

:?5:, J 

4 

~ IX ~ 

I)< lX 6 

m 

DATA STO 

IX I 

2 

IX 3 

4 

~ IX 5 

~ L6 6 

m 

DATA STO 

IX I 

2 

16 3 

4 

~ ~ 5 

~ L2S 6 



I::PUT 

r. (dog.) 

To (H.fl) 

T (H.H) 

TA~1t (H.M) 

RLVLH (deg.) ~ 
PLVLH (deg.) IX 

KEY OUTPUT 

A P (deg.) 

8 Y (deg.) 

lIiPUT 

n (dog.) 

To (H.M) 

T (H.H) 

TACQ (H.M) 

RLVLH (de~.) X 
PLVLH (dog.) X 

DATA 

IX 

RESULTS 

DATA 

IX 

. 

A~14 
PAD A IATS) 

~ 

~ 

~ IX 
lX IX 
PAD B (ATS) 

DATA 

.~ 

~ 
IL< 

m 

PAD A IATS) 
. DATA 

~ 

16 ~ 

IX X :x 
IX X ~ 

,--,--____ -.----::::-'-'PA""iD B (ATS) 
KEY OUTPUT RESULTS mESUL.TS 

A P (deg.) 

o Y (deg.) 

PAD A (ATS) 
INPUT DATA DATA 

o (deg.) ~ ~ 
To (H.M) 

T (H.H) ~ ~ 
TACQ (H.M) 

RLVLH (deg.) ~ ~ ~ ~ 
'LVLH (deg.) ~ ~ ~ ~ 

PAD B (ATS) 
KEY OUTPUT RESULTS 

m 

A P (dIg.) 

B Y (dIg.) 

NA~A'JSC 

DATE 5/13/75 

DATA IsTO 

X 1 

2 

IX 3 

4 

IX IX 5 

~ ~ 6 

m 

DATA STO 

IX 1 

2 

~ 3 

4 

IX X 5 

~ :x 6 

DATA STO 

IX 1 

2 

IX 3 

4 

IX IX s 
IX IX 6 

m 
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5/13/7 5 A-6 . 5/13/7 5 
5/13/75 A-7 . 5/13/7 5 
5/13/7 5 A-8 . 5/13/7 5 
5/13/7 5 A-9 . 5/13/7 5 
5/13/75 A-10 5/13/75 
5/13/75 A-ll 5/13/75 
5/13/75 A-12 5/13/75 
5/13/7 5 A-13 . 5/13/75 
5/13/75 A-14 • 5/13/75 
5/13/7 5 
6/25/7 5 
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RECOVERY NOTES 

00 00 DlsB1a*ed In Right of Window 
The/P GM/RUN sw1tch 15 1n the W/PRGM position. Place the switch 
In the RUN position. reload the last card. verify all Input data 
associated with the last card, and continue with the current step. 

Sad Answer Obtained 
If a bad answer (garbage) is obtained, a general rule of thumb is to 
turn the HP-65 OFF and start over at step one. In some situations, 
the following list of hints migllt save you some time. 
1. For NSR or TPI 1W card -

a. Have to key lAJ before results of keying [[].[D or 00 
are..x411d. 
If lAJ was not keyed. go ahead and key m nOWi then cont. 

b. For NSR, verify correct R16 & R12 data in storage. 
If R12 data not correct. store correct data, then continue. 
If R16 data not correct, store correct data, load ~SR-4 
card. key fA] • load fISR-5 card. key Il\l • etc. 

c. If 555.55 [444.44 for TPI) 15 disp1ayedafter. key1ng [!]. 
this is telling you that the last ("NSR·S" or "TPI-4") card 
had not been loaded. You can sti1' load the last card; key 
rAl, etc. 

2. For 'l"P'I TIG 1. TPM1 or TPM2 card -
First, verify stored data. Then· 
a. If data not correct, store the correct data; then continue. 
b. If data is correct. do not turn HP-65 OFF before re10a~ing 

card. This way, the data does not have to be reloaded 
(stored). 

TPM1 & TPM2 .nswers are inva11~ If SIC Is tracking 
heads down, unless e is corrected, where 

e • e • 2*(57.47 - TA) 

Ad~ltlona1 notes 
1. tlhen answers are to be displayed, you always have to key rn 

before answer is valid. . 
2. When answers are not to be displayed, keying [[] .[Ih [[] or [I] 

\.,ill reU!.lt in proper execution of program. 
3. Keying L8J more than onCe (for any card) will not degrade the 

answer. 
In fact. keying DO .m .II] ,[]] or lIlany number of times 
will not degrade the answer. 

4. If you're not sure you keyed CAl. Key [8] again. 
5. The numbers (111.11.222.22. etc) Indicate which card has to be 

executed next. ~ attention to these numbers. 
If you accidentaTTY fail to 'oao a-card~orrect program 
card number will be displayed after keying m (W For TPI-3). 

6. A blinking 0.00 1s displayed If data Is nisrng filfiSR steps 4, 
7 & 10 and TPI steps 4. 7 & 10. 
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DATA SOURCES 

NSR/TPI TPM1/TPM2 

flOftINAL Range- EMS Range- EMS 
(For B/U. use a - FOAl ORDEAL PITCH 
V76/N76 Reg 1) TA .. Trunnion Angle with 

Soyuz centered in SXT 

CMC FAIL Range- EMS only Range- EMS 
(NO B/U) a - Track Soyuz in COAS 

Read FOAl ORDEAL PITCH 
TA .. Use value from COAS 

LOS DETERMINATION. 
or 57.47° 

IMU FAIL Range- EMS Range- EMS 
(For B/U. use a - Track Soyuz in COAS 
V76/N76 Reg 1) Read FOAl ORDEAL PITCH 

TA .. Use value from COAS 
LOS OETERMINATION. 
or 57.47° 

NO VHF RflG (HP-65 soln not available) (HP-65 sol" not available) 

EMS RNG Range- V76E. Load 1172. Ra oge- V76E. load N72 with 
OISPLAY PRO. f176E ZERO·s. PRO. U76E 
BLAfI K Read R in Rl Read current R in Rl 

For TPI - 14: a - FOAl ORDEAL PITCH 
V76E. load N72 with TA .. Trunnion Angle with 
ZERO's PRO. N76E Soyuz centered in SXT 
Read current R 1n Rl 

SOYUZ TRACK Range- EMS (HP-65 soln not available) 
LITE FAIL (For B/U. use 

V76/N76 Reg 1) 

MARK Range- EMS RAriGE- EMS 
BUTTON (For B/U. use a - FOAl ORDEAL PITCI! 
FAIL V76/N76 Reg 1) TA - Trunnion Angle with 

Soyuz centered in SXT 

OPT! CS·· Range- EMS Range- EMS 
FROZEN (For 8/U, use a - FOAl ORDEAL PITCH 

V76/N76 Reg 1) Track Soyuz in SXT with MIC 
TA***- Trunnion Angle with 

Soyuz centered in SXT 

CAIINOT SEE Range ... EMS Range- HiS 
TlIRU OPT! CS (For B/U. use a - Track Soyuz in COAS 

V76/N76 Reg 1) Read FOAl ORDEAL PITCH 
TA .. Use value from COAS 

LOS OETERMINATION. 
or 57.47° 

·CCAS LOS DETERMINATION values recorded in RNDZ BOOK Pg 11. 
**HP-65 solution is NO-GO for optics frozen at large 

shaft angle(~ 10 deg). 
***For negative TA (i.e. TPAC : 350° to 360°): TA = TPAC _ 360°. 

• 
• 
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ATS NOMINAL DATA 

• 

INPUT '-.!:HAS,,- INS -NCl 

o (deg.) -IX 1 2 5 
To (H.M)· 0 0 1 2 4 
T (H .H) 1 4 6 1[X 

UPDATE 

I)< 

IX 

UPDATE 

IX 

I>< I 
WPUT'~ASE_ NC1-NC2 

fl (des.) +rx 1 6 7 
T" (H.'l) 0 1 3 1 7 
T (H.H) 1 4 7 5[X 

UPDATE 

IX 

IX 

UPDATE 

IX 

rx I 
H:rUT ~HASE_ UPDATE UPDATE UPDATE 

!1 (de'].) -IX 1 2 5 
To (H.M) 0 3 2 3 7 
T (H .H) 1 4 7 51)( 

IX 

IX 

IX 

I>< I 
INPUT ~AS"- NC2-DOCK UPDATE UPDATE 

o (dog.) -rx 0 1 2 
To (H.M) 0 4 8 3 8 
T (H.H) 1 4 6 8[X 

IX 

IX 

IX 

rx I 
Ir:PUT ~HAS"- POST DOCK UPDATE UPDATE 

n (dog.) -rx 0 8 0 
To (H.M) 0 5 3 0 4 
T (H .H) 1 4 8 21>< 

IX 

IX 

-IXI 0 8 3 
1 010 2 7 
1 4\8 dx I 

INPUT '-.!:HAS,,- UPDATE UPDATE UPDATE 

o (deg.) IX 
To (H.M) 

T (H.H) IX 

-IX 1 3 2 
1 5 0 4 6 

1 4 8 01X 

IX 

rx I 
*Apollo GET; all others Soyuz GET. I 
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ANTENNA LIMITATIONS CHART 
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'I. :1 iI.: j ? ;J[OOlll.l.ildAA:Al)lA:)1J1~A'7rll:) 17. I II/II/ /1'7 j . I 
r~: ,:" ,j, 'f::' ,!~ '!Ii SCAN LIMIT (HGA SC~N" -,.Nq~L) ~., ,:' .• '1" "~I' '.. , . ., 
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i:: ';i' ,r:: ';j;j. ,,,+49, "ii' C P.. ::+4Q~ ii' ~ ~:: :""."<.11 I' fl(· 1/. ,f, I. D!: GI~Al LIMITS r I 
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~ :/, .. <, . . . . 8 1"-' ..... :. -12 -14 -12 _V' .h 
a:: -I~ ": .' . '.. . . 1: -C~I1_ ~ll ..... -!i~'" Oo::~.' ,- - -' ,..8 ; ...... 
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~ :. B' 3~ .' '-:; "~ A _SCAN LIMIT (HGA 
,.: .• :' ,: .. : ..... ,~~s .... ' :' :. L-:-SCAN-I~HIBIT) 
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