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.l 

'IO: D.R. Scott 
R-ASTR-NGI 

April 21, 1967 
E.T. Hunt 539-3771 ext 266. 
J . H. Harper 539-3771 ext 266 
Report No.: 211-67-013 

FROM: Sperry Rand Corporation 
Space Support Division 

SUBJECT: Control System Information for AS-204L 

1, The AS-204L configuration will include the AS-204 Launch Vehicle, the AS-208 
Control Computer, and will be flying the AS-206 mission. 

2. The purpose of this memorandum is to present the control system information for 
AS-204.L. The combiriation of this memorandum and the "Control System Infor­
mation for AS-206 11

, by Sperry Rand Corporation, gives the control system infor­
mation for AS-204L. 

3. Reference is m·ade to the 'following ,memoranda: 

a. "Control System Information for AS-20611
, by Space Support Division', Sperry 

Rand Corporation, elated November 15, 19GG. 

b. Memorandum, R-ASTR-F- GG -237, "Control Gains and Sh~ping Networks 
for AS-208, s-m and S-IVB Stages", dated December 8, 1966. 

4. This memorandum includes all those pages where ~nformation has been changed or 
deleted pertinent to the AS-204L configuration. The attached figures 19A, 26A, 
and 29A are Spacecraft control diagrams. The attached pages 48A through 48C 
are detailed drawings of the control system. 
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CONT:lOJ. SYSTEM 8PEC/l'JCA'flONS 
ATTITUDE EHHOH CIIANNl•:i. 

(l'ITCH AND YAW) 

[;l'H-SYSTEM 011 COMPONl:N'J' Sl'J•:GIFJCA'l1ON SYSTEM SPECJFJCATION 

~CA I ,J; l'AC'J'OH f, 
. 

1·O1.1:ll/,NCI, t>IAX, llANGli NULi, S-IVD STAGE (PO\l'JmE})) 'l'OLETIANCE NOTES 
·----

no 

0 H'X, :I:?% :l 10% 
, 002711 cJc•i:,/ult H,Gf c!cg, :lO, 1 deg. 

1, 13 

F1110 Fine (n-1:1) Fino 
ST-12•1 ' 

. 
, 0tlnW tlq:, /ult ± 180 de~. :l 1. 0 dcr,, HESOLVEHS 

llncl:up 
lladmp ( :l) Dnclm1 

I 
y ,. 

cnoss-ovr:n 
DETECTOHS 

l· 1, 1:1 

JIEGIST)m • ----·-----'-'-'---
I 
y 

J l\lINOH LOOP 

I 
~• ~ . Sv/dcr,. ,, 

:l 2% from 0° lo :!2. 5° :ll5,3dcr,. 
±4<;,j " :f.2,5~:!.lf>.3° J,ADm;ns 

Quanll,.ailon level 
In • OGdcrr. /bit 

y I K¢ 
\' 

1% Gain: 3. 75 ± 30 mv, 
(± ,01 °) SCALTNG. 2,13 

3, o,•/dci; AJ\!PlJFIJ-:H 

f==-0 
., 
' 

~ 
! 

1%· ' 

SERVO AMP tr SERVO AMP 
± GO ma, 

COMPONENT SYSTE.I! NULL 
14 

1% 
NULL±l.5n,, 

SERVO AJ\1PL1FIER 
± 2. Oma 

± o. 22-18° ± ,30 

. 
f---('r) '·' 

K 1 : O. 14% dc1:./nm, ± 4G, 7 mn. ± 1 m:i.. \' 
(±. 14°) 

1.r,% VALVE 

I 
v 

. 
1.5% ACTUATOR 

- I V 
~ 

5% (±. 21 deg,) ACTUATOR NOT USED FOR CONTROL 

POT. 
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011l-8YSTJ-:M C'O:,lJ•QNENT 8l'ECIFICATJON 

SCA I ,l•: l'AC'J'OH t, 
·ro1,1:1111w:;; 

V 1------

NUl,I, 

± 10 deg, /ace, ± 6G3 mv 
(t. U6 "/•) 

± 60 mn 

±4G,7 ma 

V 

SEHVOAMP 
COMPON,;NT 
NULL 
±1.5 mn 

(:1.0, 2248°) 

±1 mn 
(± ,14°) , 

(±,21 deg.) 

CONTi!Ol, SYSTEM 8PJ-;CJFJCATIONS 
A'J"J'ITUm: HAn; CIIANNEL 

(PITCH Ai"iD YAW) 

8YSTEJ.! SPECIFICATION 

S-IVJI STAGE (POWJmED) 

~..---,p 

6 ---0 
' 

Iv 

l'ILTEH. 

SERVO 
Allll' 

~ 

VALVE 

\ 

ACTUATOH 

§ 
···---

18 

:rou:nANCJ, 

10,6% +101, 

SERVO AMP 
SYSTEM 
NULL± 2 mn 
± o.a• 

'~ 

NOT USED Fon 
CONTHOL 

I 

: 

' 

1 l 

3,4,G,13 

12, 13, 14 
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RCALl: FACTOH 
-··• t, 1'0LEHANCJs 

CONTHOL SYSTEtl SPECIEIC/,TIONS 
A'l"flTUDE I:lllmH Cll,\NNEL 

(l'ITCH l· YAW COAST) 
(llOLL-POll'EHBIJ OH COAST) 

SPACECHJ\1'1' 

l------------+--------4------ ------- -------/---!---- ·----- --+------1 

Trlr;gcrlng 11,rcshoid 
r ± 0, 8v ± G% 

Full on Threshold 
r ± 1.28v ¼ 6%. 

Minimum Puloc 
DurnUon ~ GSmo i 10% 

O or + 26 volts 
:l. 2 ,·olta 

3 ms_ dolay 

Gain= 10, 0 

\"p ~±2.!l• 

l'J E:\;2.t,O 

YI\ •±:5,_n• 

* 10 mv, 

SCALING 
AMPl,lFDm 

LIMITERS 

SPATIAL 
AMPLIFIER 

V 

CONTROL RELAY 
PACKAGE 

Triggering 
Threshold 
±0.8viJO% 

Full on 
11-ircshold 
i J. 28v i JO',, 

Minimum 
Pulse 
Duration 
65ms i 10% 

Same no the 
spat!nl nmpl!f!01• 

2, 13 

' 1 f----------4-------+------1--------'-----•----------'-·----1---~ 

sou;NOIDS 
t.,. 

VAJ.VES 
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/ 
SUJH,YSTBM on COMPONENT SPEC!FICA'J.'ION 

SCAIJ; FACTOU t, 
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~ c 4, 5 v/clcg./&oo, :l:liG3 mv 
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I 

. 
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V 1 

1% Gnln" 6 ±30 mv 
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11,rcsll(lld c :lcl,44.v :1.<;% :HO IDV 
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"G5ma :ll0'.l, 

0 or +26 vol18 
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3 ms dolny 
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-· 
SCAJ.1; FACTO!\ u 
TOI.1:1\AJWI> MAX, HANOI; 

.,l 

3,<h'/,kr,, 

±~.22% ±16 do Q 

. 

; 

. . 
1•r 

. 

61t0,lv/rnn· ±14 ma 
±2% 

O, 212 v/dcg, 
:Ui'/o ± 6 deg, 

TB LE METH\' FUNC'r!OHS 
ATTJTUIJE EJlliOH CllANllEI, 

(J>!TC!f, YAW, ANll HOJ,L) 

NULJ, S-lll STAGE 
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SlrJH-YSTEM OJ\ COMl'ONlrnT 8PEClFJCA'l'lON 

i;CAL!: FACTOJ\ f, 

·- 1'0LJ:Hl1JIC:J•: ---· MAX,.HANGE NlJJ,1, ~- ... ----~---
t .. 

(5 r.;,5 v/dog/c oc .±10 dog7ccc ±500 r:t V 

al·o% 
±o.13"/cc, 

' 

s1mVOAMP 
COMPom:N'r 
NULL:!oO,G mr. 
(±0,075°) 

. 

:t2% .:I: 14 ma 

t.1r.o,1v1rna· 

., 

o. 212 v/dcg. ± 8 deg. ± J4,G3 mv 

± 6% (± • OG9°) 

TEl.E~tETl\Y FIJJ,C:TIOl:S 

ATT!TUDJ·: HATE CHANNEi, 
(J>ITCII, YA\\', AND HOLi.) 

S-111 STAGE ... -- --- ·~--........... , .. ______ 

</J 

1ms 

lli\'!'1-; G\1\0S 

· CSP 

'--

</J --0 
' 

FILTER 

I 

SERVO _J_ Al>IP 

INPUT 

FEED~ 
BACK 

~-
l'Jfl 

OUTPUT 

SYS'J')-;~1 SJ>EC:IFJCATJQN 

-
TOLEJ\i\l,CE t 

~----·-·-~---- ' ·---·~ NOTES· 

n l 

± 12'X, ;, 18, r,'f., ;_ lO'X, 

! 
----H•-

' 
7 

V 

8 

; 

~. 6, 7, 14 

., 

'-;-1------

-0 I V 
; 

s . 
4 

[:
·uA=J·on 

; 

-1-

J 
~i-

ACTUATOH 
I 

Po~·s 4,6, 7 
t 

CONT, 'TELE, 
I 

~-J ¼) 
V 
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,. 
TE LE ~IE1ltY FUNCTIONS 

AGCE LJ·:no~nn1m Cl!ANNF: L 
(l'ITCII AN DY A IV) 

SUfl-SYSTF.M OH C()MJ>ONJ-:NT Sl>J,CIFJCATJON 

1-CAT.E FACTOR t. 
TOI,EJ\ANCls MAX, HANGE NULL s-rn S'J'AGE 

- y c 1,0 v/m/a2 
y 

± 80 mv 

:l:10 m/o 2 
(±, 08 m/o 2) 

CONTI1OL .±G o/o 
Accr. u :noMETJm 

& DEMOD 

J-0 ')' 

V 
CONTHOL 

ATTENUATION 
TlM EH 

I SCALING 
AMl'LlFIEH 

& 
FILn:n 

st:nvo v AMP . 
INPUT 

,---

SERVO AMP 
FEED 
11.lACK I> 

COMPONENT 
NllLL 
± 0,6 ma ---
(± o.01s 0

) 
, ,9n, 

±2% ±14 "1G OUTPUT 

6.1a 0,1 v/ma 

. . 

VALVE 

'----· r·•-·-
I 

ACTUATOR 

~-~-
v 

± 14, G3 mv I 
• 212 v/<leg, :I: 8 deg, I 

(± , OGO deg.) ACTUATOll 
PdTS 

±6% 
CONT,: TE LE , 

I 

~ L© 
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Tl:LEJ.U:THY FUNCTIONS 
ATTJ'J1JDE EHHOH CllANNJsL 

(PffCH AND YAW) 

~~:f,TJ;ll! Oil COl,IPONENT Sl'ECJFICA'J'JON 

-------
SCALE l"AC'J'OH u 
'J'OI.EJ\AHCF: MAX, HANOI, NUl,L IHVJJ STAGE (POWEJIED) 

0 

ST-124 

l\ESOLVEJ\S 

I . v 
cnoss-ov1m 
DETECTOHS {., 

HEGI.Sl'l-:Jl 

I 
\~ 

MJNOH LOOP 

I 
V , 

U,DDEHS 

I I{ 1/i 
\' 

±2.22% ±Iii cloq .±112.t>mv 
SCALTNG 

:!;0375 deg AMPLTl'IEH 

3,0v/dcr,, 1-{2) 
V 

FJLTEH 

' J 
f 

iv"' ,02 Y/mn :1, 50 ma 
SEHVO AIIIP 

COMI'ONJ\NT SEH\'O AMPIJFmn 
2% 

NULL±l,Smn 
(± o, 224s•1 

ly 1-{1·) 
v 

-

VALVE 

I 
t, \' 

. 
ACTUATOH 

I 
V 

(J., ,339 y/dcg, :1, 7 deg, :f: 62.Z5 mv ACTUATOR 
(¼,lM deg,) 

:H'l', POT 

LG· 

24 

TO!,EHANCE 

il Gr;(, -t, O')'., 

·• 

\1 

8YSTEJ\I SPECIFICATION 

--
NOTEfl 

• no 

'd· IO'X, 

; . 

7 

8 ' 

4,5,7,14 

·-

' 

4, 6, 7 · 

V 

I 
I 
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8UJ1-SY!':TF'i\l Oil CO)lll'ONl'NT- Sl'FCll'JCA TION , 
-·-

SCAJ,E l'ACTOH & 
TOI,1:HANCJ; MAX, HANG!, NULL 

.. 

~ • "1.!i y/dcg,/G-cc :1:1 Odoo/sec ±585 mv 

.±.o % ±0,13°/coc 

' 
I 

.. 

SEHVO AMP 
COMPONENT 

1v~.02v/mn ±60 mn Nl}LL ± 1.5nm 
{HJ, 2248°) 

2% 

--

O, 330 v/dcg. ± 7 deg, 1c r.2,25 m,· 
(±, ,.c;4•) 

±6% 

TELEME'l1\Y FUNCTIONS 
AT'l'ITUDE HATE Cl!ANNEL 

(PJTCII AND YAW) 

S-IVB STAGE (J'OWEIU:D) 

~ 

~ 
EDS 

HA'l'E GYHOS 

•r 

CSP 

<i> .. -(i) 

FH,TEII 

SEHVO 
AMP 

1,. -(i) 

VALVE 

v 
1.CTUA'fOH 

' 

ACTUATOR -0 
POT 

25 

S\'f-TFM SPJ-'CIFJCAT!ON , ' . 
. TOLERANCE NOTES 

n1 

1l 12'.I'., ~ lV, r,'}:, ill0'X, 

. 

7 

\I 

8 

14 

' 

'I 
7 

4,6 

4;s. 7 

' \' 



!?_llJl-f;)'f;Tl:M 01\ CO~ll'ONENT Rl'l:cn·1r:ATION 

1'CALE FACTO!\ r., 
1'01.t:llANCE ~IA:X, I\ANGE NUI.1. 

.. 

. 

±2.22% ±15 deg :lll2.5mv 

'J'l:l.l:Ml:'lllY FllNC:'llONS 
ATT1Tll11l: EllllOll CIIANNEI, 

(PITCll i;, YA\\' - COA8T) 
(llOl.lrl'Oll'EllElJ Oil COAST) 

S-JVB STAG!, 

8 

V 

ST-124 
HESOl,VEH 

' 
CI\OSf;-0\'EI\ 
DETECTOllS 

(, 

HEGISTEll 

, 

MlNOH LOOP 

w 

LADDERS 

K~, 

r 

3, 0 v/dci; 
0, 037!i dog 

SCALI~'(; J 
A!l!J>l.fl'II:!l 

--0 

• \' 

Si'ATJAL 

AMl'L1F.1Ell 

v1 ,. 9 ;53mv/mq ± 210 mo :I:: 0. 010 \'d c 

-0 V1 

0 or + 28 volte 
d, 2 voltn CONTROL REL/.Y I 

:l tnn delay PACKAGE 

-- _,, .. ::.J\::>,, 
'.:....J 

•. 

SOLENOIDS 
& 

VALVES 

26 

f>YiiTEill SJ>J:CJFICATION 

. 
TOLEI\ANCE Non:s 

"o 

t O'X, d. JO')', 11, 10'1, 

. 

. 
7 

' 
' 

(,6 

I 
7. 

~ 

V 7 

D 

r 
l' 

• I 

I 
I 



-----·--··---·· -- - --· -
SCALE l'ACTOH 
& TOIXHAHc~; ---

-

±2.22% 

3.0 v/dcg 

.. 

V1 ~ 9,53 nw/ma 

0 or + 28 volte 
± 2 \'OJIA 

3 ms delay 

·- ·- ···---·-·---· 

MAX, .HANOI, 
----

'J'El,EMETHY FU!,CTJONS 
A1"J'ITUIJl-; EHHOH CIIANNlsL • 

(f>ITCII i: YAW-COAST) 
(HOl,1,-PO\l'EHED OH COAST) 

-- -------- ·-··- ------
NULL S-IVII STAGE -----

9 
~ 

--· _____ ,., '--·---

SPACECRAFT 

- ··•---·-•-·----- ·-------l--__ \ 
±15 de9 £11'2.5 mv SCALING 

:!c0,0375dc9 
AMPLIF!Ell 

.:__<~-t ,_ 

LJMITEHS 

I 

SPATIAL 
AMPLirnm 

. 
±210 ma ±0,010 vdc 

v, -G) 

u 

CON11lO1, HELI.Y I PACKAGE 

--0 
: 

SOLEN~IDS & • 

VALVES 

26A 

SYSTEM SPECIFICATION 

TOLEHANCE 

±0% ±JO'X, ;!,JO')', 

; 

' 

---· ----- ------ --

-------

I 

l 

Sa me nr. the spntfnl 
nmpllflcr 

,/ 

--. 
NOTES 

-

7,15 

- 4,5 

7 

7 

9 

I 

I 
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SUJHWSTEM on COMl'ONEN'I' SJ>ECll'ICA'l'ION 

SCALE FACTO!\ & 
'J'OIIEHANCB ~.!AX, l\ANGE NULi, 

I 

l 

' 

fie 4.5v/dcQ/coc. ±IO dog/soc, ± 605 mv 
.. ,,. 

±0% ±0.13 dcp/c 

-

v, "9. 5_3 mv/ma ±z 10 ma :1:6, OIOvdt 

0 or + 28 volts 
± 2 vollo 

3 ms dclny 

'J'l:J.El,11-:THY FUNCTIONS 
/\TJTflllll: HATE CIIANI./EL 

(l'ITCII r, YAW - COAST) 
(HOLl.-l'0\1'1·:HJm OJI COAST) 

S-IVJ.l SH,Gt 

i:, 
~ 

,ms 
RA'l'E GYHOS 

',) 

CSP 

(/l 

~ 

" 

SCALING 
Al\IJ>J,TFJEII 

V 

SPATIAL 
AMPLlFIER 

v, -0 
' 

CON1110L HELA Y 
PACKAGE 

-@ 

\' 

SOLENOJJ)S. 
& 

VALVES 

2"/ 

SYSTEM SPECIFICATION 

'l'OJ.EJIANCE NO'fES 

n1 

,H2% ,!cJO\(, d.10% 

. 
) ' 

: 

' 
7 

' 

4,7 

' 
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V 

9 



.; 

11. The mag·netic summing amplifier saturates at approximately ± 23 ma. 
'l'he null shift is based on zero input to the control computer. TI1is null shift may be 
represented by an equivalent {3. 

12. Same as note 11 , except the S-IVB magamp saturates at± 60 ma . 

13. Control system unit output== nominal output value ;:I: the gain tolerance 
± the null shift. 

14. The null. tolerance of 0. 6 and lo5 ma on the 12 and 50 ma servo amps 
respectively are compori.ent tolerances and should not be adhered to for system test­
ing. For system testing tlie null tolerance on the 12 and 50 ma servo amps shall be 
1, 2 and 2 ma respectively. 

15. When telemetry measurements are measured in the blockhouse , refer 
to page 30, 

29-
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SATURN-IB CONTROL SYSTEM DETAILED DIAGRAM (SHEET 3) 
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*NOTES 
l~ K

1 
and~ versus signal source 

1 .. 00 
4c50 

Signal Source 

IU LVDA 
APOLLO SC 
IU CSP (For ~ ::: 1 The amplifier will be removed) 
CONTROL RG 

2.. Tne EDS Rate Gyros will be used during the entire flight .. 

3,. Spacecraft control will not be utilized befbre Saturn IB Vehicle 207 .. 

4e TI1e control accelerometers are utilized only during S-Iff flight. These 
filters will be active,. 

' 9 
5,. A telemetry signal available for ~R only,. 

6. This diagram does not include dynamics .. Values in each block are 
~teady-state values .. 

7. The 50 ma rnagamps and the spatial amplifiers have pai'r-spc:tre redundancy .. 
A ''no compare" signal will pick the relay and switch amplifiers •. 

8. TI1e yaw ans roll ·nozzles are canted 6°. The three nozzles of each 
module do not lie in the same plane. 

9·. The symbol (J) indicates a telemetry signal available from the control· 
computer at the indicated pointsc 

10. Tne symbol (EDS) indicates rate switch outputs to the emergency detection system. Tnes0. signals ar~ not voted by therontrol signal processor and are not 
limited to the demodulator limit of .± 10 degrees per second. 

llo Tne symbol IT] indicates a telemetry signal available from the actuatorsc 

12. Tne symbol 
signal processor. 

W indicates a telemetry signal available from the control 

13. In S-IVB burn mode both Y 1 H spatial ampl ifi0rs fire simul t2neousl y < 

140 In S-IVB burn mode the yaw si9nal is inhibited from :reaching the spatial 
amplifier. 

15. Relay-Contacts B1·r B2 r B3 ~ and B 4 are activated by S-IVB burn DISCRETE FRC?,i LVDAo . · 

48C 
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