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6.0 ELECTRICAL INTERFACES 
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ROIi KA COllP0UTlall I .. YOIIK, fl Kt.V COOE:10£NT 

; LIST LTR 
PL 49671 8670597 -CAMOEN N.Mft' 

QTY IIICQO ,[,_ DAIM NO. u COD£ ,.no• NOMENCLATUII[ 

505 -504 -IOJ -IOJ -501 M IDE:NT IOENTIF'YINQ NO. IHClftCATION oa 
OCIC111'1ION 

X 8670597 CABLE ASSEMBLY 

X 1551439 ASSEHILY STANDARDS 

X 2020) 19 Sft[C. MFG. ( SOLDUt &, ASSY. ) 

X 202067'+ s,ECIFICATION,HANUFACTURING 
I 
' I 
I 

AR S"JIS SOLDER 

. . 

Aft 2010111-2 TA,E, LACI NG 

AR 201070)• 16 TAPE, INSULATING 

AR 20107'tJt•171 COAX, ftci• 171/U 

Aft 852't92l+· 1 CABLE, 2 CONDUCTO~ ( SHLO) 
. . .. 

AR 999129-90 WIRE 

AR 999129-92 ·WIRE 
. . . . . . .. . ... . Aft 99,12,-,, WIRI 

AR 99912,-,23 WI RE . 
. . 

AR · 999129-928 WIRE 

1 
,., 

ZG 6£1717·2650 CONN£CTOR, PLUG 
. 1 pz. ZG 6E1511•98ftA CONNECTOR, PLUG . 

1 P3 Zji 6E1717•26·si CONNECTOR. PLUG 
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-~-:JCitl~ ICA CCi-K>R4TION I NtW YO.:,-, NY ht:.V coot: IOt.NT 

s LIST 
LTR 

PL 49671 8670967 -CAMDEN ,u.NY 
·•- - -L~ 

QTY AEQO PER DASH NO. u CODE . PA~T OR NOMENCLATURE 

M IDENT IDEN11FYINC NO. SPECIFICATION OR 
-505 -50~ -503 -502 -501 D!:SCF.IPTION 

X X 86 7U9o 7 CACLE ASSEMBLY 

X X 8551439 ASSEMBLY STANDARDS 

X X 2 02 03 19 SPEC.MFG. (SOLDER & ASSY) 

X X 2020674 SPECIFICATION,MANUFACTURING 

AR AR SN63BS SOL.DER 

AR AR 77872 LSC380-601-2 CABLE, COAX 

Pl 1 1 113 12 KCMC0-3 CONNECTOR, PLUG 

f)2. 1. 1 14402 LSC380-00602-03 CONNECTOR, 
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RUii SYSTEM GflOUNDING DIAGRAM 

LR V 

.._R V/ LC RU 
CON NE CTOR 

LCRU 
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PANE L 
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26 
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EXT/ INT r - POWER SWITCH 
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-
I 

SHIELD __J 

EXT 
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.....__°CB~zgv LCRU 
-...~-------,.., C~YlLOAD 

------ , ... 
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- - - -+ --t- - -~---, 
,... -.. I I 

29V IN~~--------r-~--~;V---
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COMMON~~-------~\r-+-----,ip--7 

CAMERA 

~----+,-, +29 V 
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BATTERY 
+I 

COMMON 

16 V LCRU 
LOAD 



non LCRU .EMI PROTECTION 

LCRU + LCRU 
BATTERY + -

,lr 
~ 29V 

DC C01'V. - ...... 
+ A ... 0-- ~ 

LIIV * 500uf _ 1 • - 15V IATTERIES -- AAA -:. -. - - . ► -. ~ . !\_' I .,_ ______ ----,-7 
j = I -

//IT/I/ I L-~N.C. l l HJ - 14V 

-: F' I 
i. 

LQ-T I i..-- .l• I - - -... • 

l I r~ I V, R, 

...!·~---_J IOV S-8AND lX 

I --TV - --··· i 
~ · I-

-- • - ~ I. I~ 
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..L '• 
~ --= -- ► 

...VHF T.RAHS r ,~ I .. 
"lJ S iAN.D TH!tt 

LIUtF.8.C.llA 

l 1--
118TE I. All LGft\l SUIASSEMBLIES ARE U--- -~ 

1• l --- • 
;.AClllA6£0 IN CLOSED CASES *ITH -- I r "' I c;Ovlili ♦ ' 11~ H· 

I. ALL lltfllALI AIII CAIIIIIID IT ,GAX ULIP ,, OLIP 
011 SHl[L0[0 CAIL[ . 
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non - J.2RU IHI fflOTICTlOH - . 

e ALL SUBASSEMBLIES ARE PACKAGED IN CLOSED CASES WITH RFI COVERS. 

e ALL SIGNALS ARE CARRIED BY COAX OR SHIEJJJED CABLE. 

e HIGH FREQUE?EY EMI FB.'IERS ARE PROVIDBB ON CRITICAL LCRU IJIPt1t LDES. 

e LCM FREQtrlNCY FIL'lERS ARE PROVIIED ON 00/00 CONVER'!ER INPur/OUTPUT cmCUITS. 

e ALL LCRU SUBASS&IBLY PQIER LIHSS ItJ;LUBE RP' BYPASS ml:OUPL:00. 

e Atll'ENNA CONDOOTED FILTERS HAVE BEEN DEORPORATED Ilf TRANSMITTER OUTPUT 

cmculT FOR s-BAtl> All> VHF TRA?&IITTERS. 

e FRONl-END REJECTION FILTBRING IS PROVIIH> IN VHF AND S-B.UI> RECEIVERS. 

e S-BAND DIPLEXER AND VHF TRIPLEXKR PROVIDE ADDITIONAL FRONr-END RE.Jre?ION 

FOR RECiIVmS AND ADDITIONAL ATl'ENUATION OF ANI'ENNA CONDUCTED SPURIOUS . 
EMANATION FR(l,I TRANSHITl'ERS. 

e LGRU LRV GROUNDING SCHEME PREVENTS GROUND LOOPS AND PROVIDES ISOLATION FROU 

LBV POWER GCfiMON TO SHIELD RFI VCI.TAGES BY REFERENCING ALL SIGN~ TO LRV SUPPLY. 



StiHT -

1

:uv,

1

. AFHCTE01co IREvf 1RNNO. j 1RNREV . ~-----l~l -xr:-r-1 -
DM07391 I LRV-l 2 2 OF :'! ----• 

0ESCHIPTION: 

2. bn Sheet 21 of the ICD odJ tho followlnr. pornarnph 1 

). 

• 
"4.).J J.R~C:llU Elc-ctrlcnl Intcr[nce 

On 

The rll"ctrlrnl i11tr1·{oce between the LRV nnd LCRU ~h~ll be in occorduncc 
with the foJlowing rc-quircmcnts: 

•• Klectrlcal intcrfnce between the LRV ond LCRU shall be at the LkV 
ouxillory connector. 

b. Source impednncc nt the LR\' auxiliary connr.ctor Ahal l be O. 4 ohms 
maxi111um, shunted by 500 micrC'l-forad5 plus or tninus 20 percent. 

Sheet 

c. Po-..,cr bus ot the LRV auxilinry connl'ctor shall con5iat of two pain 
of nur,1bcr 20 wire ( t'-'O pluR :md two coni:non). 

d. l,RV JH.J\,lt>T syn ll~rn rihall incl•rponlle a itinglc puJ nt ground ol the 
hat LPry c-11mmo11. 

•• l.C:KU power drutn r;lu,lJ nut t~xc•'l"d l.'.>O \',ti lH 11ml :int mun· tlinn JC, 
am1H'n•t: pt'uk nowtouth curn•nt .,t n nd11l1:1 :im rnt1~ of 17 Kll1. ," 

20 oi th~ iCIJ revioe auxiliary connector ptn function:1 il!l r.hown t-,~low: 

+)6 VDC ~ "' STOWED 
MSC .,. : Msrc "' 

+36 VD<.: C PAYI.OtJ1 .J 11... 

Ch11ssis Ground I} {\ _____ i LRV tc 

Return r. 
llet\:ll"n A . 

'-..,,I * JP~ Ref. Only PLUG - I 

"I .r 
---1--.J RECCPT/.CLE "-

ZG0~l5Jl-':18SA 

4. On Sheet 20 of th<" lCD aJd receptacle ftnJ plug p:irt number~ aa chown Above. 

5. On Sheet 21 rcvlRc rnragrnph 4.4 to re11J: 

.. ,..,. El~<: I TL•uarn l' t Jc I 11 tt• r f <' (l'llC<' 
-----~- - - ,J.,j ______ ---------· 

11u~ I.RV 1111d ntuwl•d 1111ylond Hh11Jl ht• d~ntJ•,nc-d nud1 lltl\l no clt•c·tn•1a:1;-,11c-tJc 
j11l<'t· f(.•1·ci11cc (EHL) iu 1n·oJ1JL·••J by n'n:po11L·i11n. ti11h.:yr.1·1•m, 01· the vdildc 
"" A whoJu \.'hid, wlJ) 11clvl•rt1r.ly ortcc.:l tht'. 01wr,,tl,,11 tlf L·11:r,1•l11w11lH or 
nubHy~tmn of the LltV or lllc>Wt'd pr1ylonJ. The• I.RV ,.:l11dl co,aply wJth tlic· 
Conductc:d lntc1·fcrt•ncc rt)Cjllirc111e11ts of M~;c/]1:::n l~-1A .~t tltl· LHV/l.C!:ll 
interfuce. Th~ LllV nlui1ll aloo u11linfy the n•quirc•rn.:.•;1to of MlL-E-60.:jJD," ' 

.. 



AFHCHO ICD h IP.N ---------------------1·-------------- --.,.----------
_,_._~_o_. __ J_3_M_0_7_'J_9_1 ___________ 1•_r_v_,._~, 2. 1 RACK IN c; l!>I: MT I" C. R f Mo. ~'-J_-;-~-N-';-:-r-,. T_f -;-t,-'-,~-0--

1. PkO(.AI-MCOD[ Aot,llo (• · LEVEL A I 1.KV-\2 f M••d&;rn(nd R .. 2,-. -,-. -... -,-T-IA._1C_D_lt_Y ___ _ 

'· TITLE I 
l .1111;.,- lh•v I ny, \'1•h I,: h• I u Sr.1-M,•cl 

l':1)•l11.1il l'hy,11,·"I nnJ •·uul·lhtttal 
1(,,,, .. ,, , .• ,, ... ," 

11. IC(ASOM fC>R CIUMGI 

).. 1<,ivl1tlo11 nf l'o"rnr CharaclerlatJca 
t1l UtV J\11>< l l inry COflnr.cter· due to 
nn Rcqulrc111r.nt1 i•e>oa•tl by CU 
Sµ<-ci C icat J(ln. 

2. rr.n c1.1dflr;1tinn 

CH,UHi( tCD 
fff[CTIVITY 

12. TO 

1 @. T HI S IR N E FF E C Tl V IT Y 

LY 

LC 

I•. lfW 1:01 I~. 1-H: 11 ll!M r.;:F•:CTl\'ITY H. f'REVIOUS 111111 EFFfCTIVITY 

I 

l. On Sheet 21 of the ICD levhe Teltla 1I to re11d H fellw•: 

CIIARACTEl!ISTLC LllV s,·o,rl'l::D 

- Out'h•l Vol t11gc 
+8 

36_4 voe 

Voltoge Ripple a.one of Predictable 
Consequen-ce 

\'oltdge Transient ..,_.e of prcdict~~le 
C:G>-n•e'-11itence 

TAIJ,F. II 

CtlAR/,CTF:usncs OF )>t)WER AT 
LkV .A.\Jlll.JAl!Y coma:c'fOK 

: II. f'RU'#.k[t, I\¥ 

I .I. c:. Clw1 ·l~ ,------
I n. \tuu111nr: L onr.u. 
I 
I 

- i,; ., . "' 

UtY IN HO'l'l ON 

3' +I VDC 
-4 

0.6 Y at lSOO Nz 

1'cnae of p~edictahle 
cens.e-q,uence 

. ( 
.. 

• 

} e 
7 
0 
u 1---------'H·-~:;.._..-----,!---"'lr----t-1-----i;---,...._ -



ROIi 
LCRU /TELEVISION· INTElU'ACE 

• CAMERA VIDEO OUTPUT CHARACTERISTICS 

• LCRU VIDEO RESPOU51 

0 CAMERA TO LCRU VIDEO COUPLING 

• CAMERA TO LCRU !o MATCHING 

• POWER SOURCE, LCRlJ/CAMERJ. M LCRU/0CTA • 

~ 
~ • l'PLINK COMMANDS 
(,i 

• POWER 5WttCHDfG, JtEMOT! TY 

0 11 Y" CABLE, LCRU TO LRV AND OOTA. 
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ncn TV/ EXT POWER INTERFACE 

CONNECTOR 

(CABLE PLUG) P3 J3 ( RECEPTACLE ON LCRU) 
J3 ZGOEl1 17- 26 PD 
PJ ZGIE 11 17- 26 SD 

--- A~..,~'"""'"'G~-

EXT •~~~--all!!l!O--

~~:~: __ o~~ ... ~----
v~-~---~ 

~ 
} 32-44.VDC EXTERNAL POWER w 

•A 
} COMMON ·~ 

1/--1 
OVERALL \ 

CABLE >---
SHIELD I 

\ __ ) 
VID[C> FROM TV CAMERA ( l'IG 178 COAX) 

NOTE: 

TV 
CAMERA 
CAIL[ 

Kl'/ ----c'\:..,~ --c:J0~1'--CJC>w-

L l'l ----c'\:.,~ --c:JO~~o--

__ Y_(( o~ 

70 KHz CONTROL TO TV CAMERA 

21 V TO TV CAMERA 

21 V f'ROM TV CAMERA 

COMMON 

OVERALL CABLE SHIELD NOT GROUNDED AT LCRU OR 
TV CAMERA, BUT GROUNDED AT LRV. 



-ncn LCRU/TV SWITCHING INTERFACE 

.,, 
TV/EXT 

flOW[II 
CONNICTOII 

• w 
)C ... _, .. 
i 
► 
• z 
> 

Tflt 

y ' iTP;j - - - - - - - - j 
vH, ' IAUBAND 'y I SHAPE I . u, MH1 I PM, /we : .. Bl1i1'\011 - Rev,.. 1 I ·L!_ILT£Rr~ vco ~...- - - -~ 8 dBW fo~v 259.7 I COND. I L--:. NO. I I PMI/NB ,.__._ __ ..., 

TPZ MHI 1 ,.__ __ _, .__ -'-------4-.}.~~l '--'°'~.!. O#[II 

y ,- - -! - - , r·~ 14V l4Y : PMI/WB C~~¥ ~~y/NI CONT. 
,.v , , o,oo[ 

1
, Y,. vco • -- n 

1 1 0100[ I I ATT[N . NO . z ,V 
CONT. I ,._____. _ _. -~ TP9 ~ ----~~~.l. 

.... 
I 14.5 KH1] ,.. 51P~AL ~?N~N 'J I P;~~:~ti ._ .... ~ 
I VCO MIX[lt SIGNAL ~ FM RCVR ... ~-++A"""Gc::-_c:-PRt~_ .. -_-_~::-.._~-i::--tt' 

T!Mfll l
1

/.:: TP_ l-4 ..._ __ _. PROC . ~ MHI '--
l[NSOII ll.!! TP-:"' I 14v'~------k r · 

I Tl ME L -~~---~ I At:r cis-rI,_ SHARE I SECONOARYl--4~-H!~~:...,ti~.:r+--~~ 
t SWITCH _.,_ ____ '""Ti S-6ANO a..--~1+~r-~---+-1-t+-~ .... -l- I FM RCVlt I 
L - - - - - - - .. - - TP1..,(' 2101 .I MH f-.--

t' IIAT. vc:us A t. I I 

I 

GAIN ~ LOW 

S-BANO JZ ANT 
OlflLEXU-

LOW GAIN 

PMI/NI ANO 
l'MI/WB MODEi 

s-aANO ~· HIGH 
Olfll.fXlll GAIN 

ANT. T~,iz u ~~ TPIO p4v 
.__y_O . .::L:.:.T.::S __ ..._-+-.,._.,._..,. I - .... ,... ---------YH' XMT UP LINK ,e- .--

211.1 .,. SIGNAL 
MH1 PIIOC: .;SOIi 

TO KH1 ' -_v_,_o-=E'-"oa..-_____ _ 

ltV TO CAll[IIA 
- I( 

29V ASCENT TV FIIOM TY CAMERA 
• L 

U•44V0C_ oc-oc 
28.5 f 

21V fXT 

OFF---eotCKT1-+,...,-~ 

29V 
10 •wtTv KH1 

CONT Ji'" 
PMZ NB 

' CONT 
PM 1-BANO - lOHR 9d8W FM/TV 2272.5 MH1 

MOOE 
' 29V POWER 

__ II __ E_T_UR_N~ CONVERTEII II. 5 V _ ', BKII 
- AGC SI - .... ___ __. 

I 
l I 

. 

• I 

"· 'I 
'J 

I 

I 
- I 

' l r---0 I 
I 

...__..._-_ __.T' , e I .., 
l F"M/T'i 

PMl)Wlo 

' 

HI-GAIN LO•OAIN 
,w/T Y, flM2/N8 
TV IIMT MOO[ 
MOO[..::S:...... ___ _. 

.,,_ WAVf.COW 201044 c"c·, 
JZ- WAVECOM 10104 4 c•c·, 
Jl-lG01:17-17-Z6 flD 

l TV/IIMT 

Cl PM2/N8 IATT '• ...__ _ __,T..,,E:.:::::M!L.- UONITOfl -~==~--.. St I VOLTS :Ci) 
...,_t_t_v_::_:...,_••:_POW.a __ [_R_.,!______ -MONITOR M 

IATTlllY II.IV '- ' MUEii 
'~ 

PUI/NI~ 

SJ 
MOOE 

----.. , .. ..,1 VH, IICVII/XMTII, 
SIGNAL flllOCUSOltl 
VH, IICVII, 

I 
ISOLATION :...i .. ..1 .... 

VOLTAGE 
lt[GULATOII I OV 

14.8 ""• vco 



non PROCESSOR, SIG~JAL DOWN LINK · 

~ + IOuf 
~ :;.>----------------------1--t: :-----►~---1 

INl23 ~ · ~ >► 1020 _ 
I I · -+IOV :;.~-

TN[IIMAL SEN.~>----.,.-
+4V TIME PHASE 14,5 KHz 

YCO 

45.3K :: 604 TO COMB. 
~ _ AMP 

+2s -2V ~>----.. SENSOR SWITCH -I 5o "v -
• AA ........ 

+ 14 V :>--------t 
I TEMPERATURE } .~ --------8-A-TT-E-RY-VO_L_TA_G_E __ ,.~ METER 

-------------------.~ SWITCH 
+14V _., 

fllOM MODE .. >---+-----------t 
SWITCH r l25 MHz 

sco 

-
INPUT:>----~-._ 

SHAPE 
FILTER 

- · 

1-------------------<~ TP "' 1-------------------<: TP 

+14V ---~ ti5MH1 t-----------c:TP 
FROM MODE ... ">---------------t SCO 

SWITCH ' 

FROIII .... TO 
TV CAMERA>--,---•-

WIDE 
BAND 

SIG. MIX. 
- Fl/Pl XITR 



non 
LCRU/TV INTERFACE MS!LINE DESIGN 

• RCA PROVIDES "Y" INTERFACE CABLE TO HANDLE, VIDEO ANT> COMMAND SIONA.IS 

AND DC POWER. 

• LCRU PROVIDr..s 70KHz COJ,W.ND SUll:A: ~Ir.. 

• LCRU DF.SION INCLUDES DC ~OUPLING OJ' VIDEO L!w.S BETWJ::!!f ~ AID Qftl. 

• LCRU DESION BASED ON PRE-mfi>HASIZED VIDIO INPUT SIGNAL. 

• LCRU TO PROVIDE 29 VDC PO'.mt TO CAMERA/OCTA. 

• OCTA TO PROVIDE 29 VDC POWER TO U:tm fCll IEMOl'E TY. 

• LCRU D£SION FOR COLOR CAMERA ONLY. 

• LCRU PREMODULATION MmR SETS MODULATIO!l nmIC38 or WEB.\Nl) YIDIO 

AND 1.2S MHs SUreA'FUUEll. 



-
ROIi LCRU TV MIXER 

Vrv =1.62 V P-P @ 100 KHz 

Vrv :1.82 V P-P@ 2 MHz 
(INTO 46.3 OHMS) 

TV CAMERA 

ASSUME CUftRENT GEN. 

2 MHz CASE:: 

3V P-P 
±s•1. 

Irv• l.S~ • 39.3 ma P-P NOM . 
46 . ..:1 

Irv -9% •35.76 ma 

Irv +9°1. • 42.84 ma 

Ro 1.25 MHz VCO 

R5=535 

V1N XMTR 2 .3 MHz /V ±10 o/e 
SENSITIVITY 

R1N 
100 OHMS 
±10 •1. 

DEV ( 1.25 MHz)• ±275 KHz 

DEV (TV) •±1.7 MHz (AT Z MHz) 



ROIi · 

NOTEa 

~ 70KHs 
~ s.c. 
~ 

VIDEO 
CM'PUT 

+29VDC 

+29VDC 

-

0 

ALL BLOCKS SH()lf ARE 

WITHIN CAMERA OR OCTl. 

·i 
70KHs 

FREQUE~CY 
DISCRIM. 

JJ;RU/OCT1 FUNCTIONS 

I 
Cc»!MAND 

• DECODD 

-< 

--

"' 

AZIMUTH 
. AMP/SERVO 

ELEVATION -
AMP/SERVO 

I ·l 
ZOOM 

AMP/SERVO 

IRIS 
AMP/SERVO 

.. Atn'OMATIC LIGHT 
CONTROL 

~ I 
TELEVISION 

CAMERA 

' ~ 

--· .. .. -
.. ., 

XMTR 
.. 

ON-OFF SWITCH 



RCII 
LCRU INTERFACE CHARACTERISTICS POWER OUTPUT 

• 29 VOLTS± 4 VOLTS DC 

• LOAD: 23 WATTS MAXIMUM 

• SOURCE IMPEDANCE • 2. 0 OHMS MAXIMUM 

• SHUNT CAPACITANCE = TBD uf 

• LINE NOISE: 

LOAD • 8 WATTS MINIMUM 

NOISE = 0.2 VOLTS RMS MAXIMUM. 5 Hz to ~o KHz 

0.1 VOLTS RMS MAXIMUM, 21 KHz to 100 Hz 

• LINE TRANSIENTS: 

TBD BUT ANTICIPATED TO BE WITHIN TRANSIENT CONDUCTED 

SUSCEPTIBILITY REQUIREMENTS OF IESD 19-3A. 
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LCRU INTERFACE CHARACTERISTICS VIDEO SIGNAL 

o INPUT SIGNAL LEVEL: -0. 75 TO +2. 75 VOLTS 

(3. 5 VOLTS PEAK TO PEAK) 

• SOURCE IMPEDANCE: ESSENTIALLY INFINITE 

• INPUT IMPEDANCE: 46. 3 OHMS PRESET BY DTV 

• VIDEO SIGNAL COUPLING: DIRECT COUPLING 

• INPUT SNR PEAK/RMS: 35 DB MINL'AUM IN 2 MHz BW 

• INPUT SIGNAL PRE-EMPHASIS: NOMINAL 6 DB/OCTAVE, MINIMUM 
BREAK POINT O. 25 MHz 
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LCRU INTERFACE CHARACTERISTICS VIDEO TRANSMISSION (S-BAND) 

• OVERALL FREQUENCY RESPONSE: ±1 db, DC to 3 MHz 

• LINEARITY: 

• PEAK DEVIATION: 

• CARRIER CENTER FREQUENCY: 

• INPUT VOLTAGE FOR f 
0 

• DEVIATION SENSE: 

• EFFECTIVE RADIATED POWER: 

z..3% BSL UP TO 2. 5 MHz DEVIATION 

1. 7 MHz ,:t.4% REFERENCED AT INPUT SIGNAL 

OF 0.1 MHz 

2272.5 MHz ±0.01% AT SET UP (VIA VIDEO/ 

SCO MIXER DTV'S) 

+l. 0 VDC 

NEGATIVE 

30. 0 dbw MINIMUM 
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0 OUTPUl' IMPEIWICE: 

0 Ol!l'PUT LEVEL: 

0 FREQUEBCY RD3POIISE: 

LCRU Dl'l'ERl'ACE CHARA.CTIRISTICS 

COJilWID DATA SUBCARRIER Ot1l'PU'l' 

100 OHM3 MAXIMUM. BALAICED AND ISOLATED 

0.7 ro 10 VOLTS PF.AJC-'ro-PF.AK IJl'l'O A 10 KILOHH3 RESISTIVE LOAD. 

!, 1 db OVER 20 KHZ BANDWIDTH. REFERENCED 'ro 70 KHZ SUBCARRIER 

CEIITER FREQUDCY. 

0 SIGIIAL-TO-IOISE RATIO: SIR (nu) OF SUBCARRIER 10 db MINIMUM in 6o ro 80 JCHz 

0 IITEIUl>DULATIOI 

DIS'roRTIOI: . 

M1ID P'Ofl 70 KHZ AID 121t KHZ SUBCARRIERS DEVIATED 0.8 RADIAJIS 

I.M. PRODOC'l'S GRIATER THAJf 30 db ~1' Ill 6o TO 80 ICIIZ 

IWIINIDTH. ('NO TOD TEST OF 1101'-HARK>NICALLY RELATED 

'1'008 WITH COMPOSITE PEAK DEVIATION or 1.6 RADIAJIS. 



ROIi 
LCRU DESIGN BASELIIE VS 

FORTHCOMING ICD (SGB1610ll63) .. 
0 A CORFLICT EXISTS BETWEER THE ~U DF.SlGI BASELINE AllD THE LCRU/GCTA ICD 

READY FOR RELEASE. 

0 PIRST - Olll'PUT LEVEL 

LCllJ DESIGIIED FOR 3.5 VOLTS, IEW ICD STATES CAMBRA TO DELIVER 1.0 VOLT. 

RESULT - IIIADEQUATE DEVIATIOI OF LCRU 8-BAID CARRID, +O.49 JIIZ v■ +1.7 MHz, 

AllD COlfSIDERABLE REDUCTIOI II SYSTllM MARGIB (ABOUT 12 db). 

0 POSSIBLE SOLUTIONS: 

l. CAMERA IMPACT 

CORFIGURE CAMmA WITII LOW LEVEL/HIGH LEVEL (l.O V/3.5 V) 

VIDEO OUTPUT SWITCH. 

DISADVANTAGE: ADDITIOIIAL CREW PROCEIXJRAL TASK. 

2. LCRU IMPACT 

IIICREASF. FM TRAIISMITTE'R K>DULATIOll SDSITIVI'l'Y TO ACCOM«>DAT! 1.0 VOLT 

VIDEO SIGNAL. 

DISADVAIITAG!!: RISK or DDiRA.DIIG IOISE SUSCEPTIRILITY, IllCREASE Ill 

IlfTERJl)DULATIOI DlSTORTIOll • IICRMSI Ill lllCIDEllTAL FM. 

DDiRADATIOII OF FREQUEIICY STABILITY. AIID IICREASIS TOLERAICE 

IUILD-UP 11' SE'rl'IIIG CARRIER CDTER P'R.BqtmlCY. 

l 
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LCRU DESIGB BAS!!LIIE VS 

FORTHCOMING ICD (SGB16101163) cont'd 

0 RECOMMENDED SOLl11'10N: 

LCRU IMPACT - PROVIDE DC COUPLED VIDID AMPLIFIER WITHII LCRU TO ACCOMK>DATE 

THE DESIRED LOWER FM TRABSMITTli;R )l)DULATIOR SENSITIVITY. 

2 

PIIOBLDf - )l)ST LOGICAL WCATIOI roR VIDID AMPLIFIER IS DCMNLilfK SIGNAL PROCESSOR. 

ADDITIOIIAL CIRCUITRY RF.QUIJIE RIDESIGR ARD REPACKAGING OF SIGNAL 

PROCESSOR AlfD NEGATIVE rowm SOURCE OF TIME SHARE SWITCH. 

0 10 KHZ COMMt\BD SUICARRIER 

LCRU DESIGN BASED 01 0.8 IW>IAIS DEVIATION OF BOTH THE 70 KHZ AIID 124 KHZ SUBCARRIERS. 

IEW ICD SP1£1FlrB 1.1 JW>IABS DEVIATIOI FOR 30 KHZ ilD 70 KHZ SUBCARRIERS DURING 

COtelllED LM AllD LCJ«J RDDTE TV OPERATIOIS. 

0 LCRU IIFACT -

1. IIICRF.ASED JJl'l'ER)l)DULATlOR DIS'roRTIOII 

2. LCRU S-BAIID R!X:EIVER USES LOW PASS FILTER FOR 70 KHZ SUBCARR!ER, 

THIS WILL ALLOW 30 KHZ SUBCARRIER TO RIDE THROUGH. 
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-LCRU DESIGN STATUS-

• LCRU MECHANICAL MOCK-UP COMPLETE. 

• ENGINEERING MODEL IN-HOUSE SUBASSEMBLIES IN PRELIMINARY TESTS. 
ALL DATA TAKEN TO DATE IS WITHIN DESIGN LIMITS. 

• DESIGN APPROACH FOR LCRU AND HIGH GAIN ANTENNA MAST MOUNTING 
MECHANISM HAS BEEN FINALIZED. 

• ENGINEERING MODEL DRAWINGS APPROXIMATELY 80% COMPLETE. 

• IN-HOUSE DVT SUBASSEMBLY PARTS RELEASED-COMPLETE. CONTROL PANEL 
AND CASE DVT PARTS RELEASE SCHEDULED FOR 6/8/70. 

• THERMAL MOCK-UP COMPLETION SCHEDULED FOR 6/8/70. 

• DC/DC CONVERTER BREADBOARD DATA ALL WITHIN SPECIFICATION LIMITS. 

• PRELIMINARY LCRU VIBRATION ANALYSIS AND TEST DATA COMPLETE 

• PRELIMINARY THERMAL DESIGN ANALYSIS COMPLETE 
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FROM TV CAMERA 

TO 
VHF - -
ANT. 

VHF 
TRIPLEXER 

LCRU BLOCK DIAGRAM 

------, PMI / 
we S-IANO VHF RCVR ,- DOWN LINK MODE PM TRANS 

259.7 MHz ~--... SIGNAL - 8 ltRW 
~---., AND BB PROCESSOR 2272.5 MHz CONDITIONER 

I PM I/NB MODE T 

UP LINK 
SIGNAL 

PRIMARY 
5-BAND 
FM RCVR -

2101.8 MHz ~---+-+----, 

PROCESSOR I.---+-+---,- SECONDARY 
,- S-BAND 

, 

VHF 
TRANS 

296.1 MHz 

70 KHz 
PM 

PM2/ NB 

FM RCVR ,-
2101.8 MHz 

MODE~ S-BAND 
FM/PM TRANS 

FM I dBW 
(TV MODE) --- 2272.5 MHz 

TO TV CAMERA ◄----------

-

TO LO 
S-IAND ~ GAIN 

DIPLEXER ANT. 

TO HI $-BAND ~ GAIN 
DIPLEXER ANT. 



ROIi LCRU BLOCK DIAGRAM 

T 'f 

3 
EXT 
WER 

J 
TV/ 

PO 
CONN( CTOR 

TP TP4 TP5 

y' 'I' '\ 

r----- - -- - ~ 

1TPl3 
I 

1 VHF I 
I 

RCVR I BASEBANO ,y ISHAH'.~ 1.25 MHzl 1 S-BAND 

- 259.7 I COND. : ~LTEIII 
PMI/WB PM XMTR 

TP2 vco 1 ·• MHz , PMI/NB _ 8 dBW ;;,ogy 
-

y NO. I I 
. ---t--.J • 2272.5 MHz l>OWER 

.... 1.25 MHz 
I 14V 29V 129V 

14V I I DIODE TP6 vco 
14V I P MI/WB CONT. PMI/NB_ CONT. 

DIODE I lATTEN . y N0. 2 I 

.1 l 1_ 
,,_ 

CONT. t 
.I. 

TP9: TPBY 
IC I • 
Ill I 114.5 KHz )C SICIIIAL 

DOWN '/ 1 PRIMARY ~ ~ 
Ill I VCO .... LINK ~ S-BAND .., MIXEIII SIGNAL '~ 

...... 

L TEMP.~ 
FM RCVR AGCPRI -

ii: SENSOR I 14 PROC . I 2l01.9 MHz 

... I TIME ~ 
I ·14v• It- _:q 
I 

~ SHARE SECONDARY 
ar~·cst'y,_ 

% I SWITCH I 
> 

- S-BAND r-' 'i 
L- - - - TPli}i 

FM RCVR ~ 

- - - - - -- - I ; -
2101 .8 MH -

' I BAT. VOLTS 
0---..:.-,' 

TPl2 ~o f14v TFMP .+1 
VOLTS ' 

' 
I ·...,; ◄ 

YHFXMiu 29V 
. 

UP LINK ---- 70 I 

i.-- 296.I ,... SIGNAL KHz 
FM/TV l I 

MHz PROCESSOR 
CONT "gv o I 

PM2 NB 

70 KH1 r ' CONT'7 
, __ ,, 

PM S-9ANO 'J 4 

VIDEO FM/TV XMTR 9dBW I 

2272.5 MHz I 
29V TO CAMEIIIA 

MOOE -

- I( 

4 29V POWER I 1 1 I ,--0 I 

_ 29V ASCENT TV FROM TV CAMERA - ·' 
- L 

T', I ..., 
EXT 29V I 

32-44VOC_ 28.5 I - I 
CKT 

PM~;..":i 
DC-DC OFF--

RETURN CONVERTEIII 16.5V ----- ' BKIII 

- l BATT ' AGC SI 

' TEMP. ...., MONITOR ' 
' I 

PMI/NB~ 
S2 

~ -
29V _POWER! VOLTS 1 

BATTERY 
-MONITOR M 

93 

ICUIV ...... I 
MODE 

- ' --4 
METER 

I VOLTAGE 
ISOLATION ::J I 

- REGULATOR 
I ,, .,,. 

r 
$-BAND J2 - f 

'I 

LOW 
GAIN 
ANT 

DIPLEXER -

LOW GAIN 

PMI/ NB ANO 
WB MODES PMI/ 

S-BANO ~ 
HIGH 
GAIN 
ANT. DIPLEXER 

I 

HI-GA IN LO-GAIN 
FM/TV, 
TV RMT 
MODES 

PM2/NB 
MOOE 

JI - WAVECOU 2 01044 i'"c"> 
201044 1"c") 
-26 PD 

J2-WAVECOM 
J3-ZGOE17-17 

TV/RIIIT 

o PM2/N9 

14V l _ VHF RCVR / 
- - SIGNAL PIIIO 

IOV VHF RCVIII, 

XMTR, 
CESSOIIIS 

14.e KH• V co 



non SUBASSEMBLY PERFORMANCE CHARACTERISTICS 

PERFORMANCE CHARACTERISTICS WILL BE PRESENTED ON LCRU SUBASSEMBLIES. 

TIIESE CHARACTERISTICS Aft!.: USED TO ASSIST IN PERFORMING DESIGN ANALYSIS 

AND SHOULD NOT NECESSARILY BE CONSIDERED AS SUBASSEMBLY SPECIFICATIONS. 



ROIi 

+ 
0--

LCRU DC-DC POWER CONVERTER 
(ENERGY PUMP REGULATOR) 

-
PULSE - +16.5V 

MAGNETIC INTEGftATOft 
ENEftGY -

STORAGE/ 
TRANSFER -- +28.5V 

DC 
INPUT 
FROM 

LRV 
32-44V CAPACITIVE /4- PULSE 

ENERGY 
STORAGE 

---

SWITCH 

~ 

t ~ 

TO ISOLATION 
SWITCH 

INTEGRATOR -
-- . COMM. 

OUTPUTS 
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DC/DC Converter Characteristics 

1. Input/Output DC Return lilies 

A. EXT. Power ( LRV Batt. ) 

B. INT. Power (LCRU Batt.) 

2. Input (at LRV interface connector) 

A. Voltage 

B. Source impedance 

C. Source Ripple 

D. Source Transients 

3. Output (at converter terminals) 

A. 28.5 VDC 

1. Regulation 
2. Power 
3. Output impedance 

B. 16. 5 VDC 

1. Regulation 
2. Power 
3. Output impedance 

c. Both outputs 

1. Ripple and noise 

4. Efficiency 

5. Overload Protection 

6. Reverse Polarity Protection 

7. Volume 

8. Weight 

7-1, 

Common returns 

Isolated return·s 

36 VDC, +8V, -4 V 

0. 4 ohms shtmted 500 µ.f 

0. 6V rms at 1500 lllz max. 

negligible 

±4% 
100 Watts max. 
0. 5 ohm 300 to 15, 000 Hz 

±4% 
15 Watts max. 
1. 0 ohm 300 to 15, 000 Hz 

Less than (5 0) mv Peak _ to Peak 
No frequency components below 
(17) kHz 

80% min. 

converter will be overload 
protected and provide automatic 
recovery. 

Provided 

35. 3 cu. in. max. 

40 oz. max. 
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30 

28 

26 

24 

22 

20 

~ 
18 

~ 16 

.,_ 14 
:::> 
~ 12 16.5V OUTPUT 27 Jl. CONSTANT LOAD 
:::> 
0 10 

28,5V OUTPUT ADJUSTED FROM OPEN CKT TO O.!l. 
(/) .... 

8 ...J 
0 
> 6 

4 

2 

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5,5 6.0 

OUTPUT CURRENT 28.5 voe 
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(+) 

(-) 

LCAU DC- DC POWER CONVERTER 

RT RI 

Cl2 

R9 

RIO 

RII 

...._ _ __,. 2 COM. 

Rl2 

I +21.5V 

5 +ll.5V 

'------------------- :} 



non VHF TR I PLEXER CHARACTER I ST I CS 

FREQUENCIES AND LOSS 

RECEIVER ARM 259. 7 MHz ±0.15 MHz 

LOSS 2 db MAX 

TRAN SM ITTER A RM 296. 8 MHz ±0.15 MHz 

LOSS 2 db MAX 
'-l 

TERMINATED ' THIRD ARM -..a 

VSWR (ALL PASSBANDS) 1. 3 MAX 

POWER - RECEIVER ARM 1.0 WATT 

TRANSMITTER ARM LO WATT 

TRAN SM ITTER/RECE I VER ISOLATION 35 db MIN 

SIZE 4.75CUIN 

WEIGHT 5 OZ MAX 
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259.7MHz 
/ 

IIOdB 

l -0.5dB +12d:J 
DIODE RF 
ATTEN AMP 

I 

DC POWER 
14VOC 45 MA MAX. 
10 V DC 33 MA MAX. 

2~9. 7 MHz VHF AM RECEIVER 

XTAL X2 
osc. ~ MULTI 

114.850MHz 

98d8 86dB 71d8 75d8 

l l 
I 

l l +l?.dB -4d8 
+15d8 XTAL 

~ RF 1--ei ~ FILTER ~ AMP MIX 
30MHz 

I 

AGC 

AUDIO __. AUDIO 
OET GATE 

I 

OdB 

+75d8 l ..__ 
IF AMP 

AGC ~· AMP/OET 

SQUELCH ~• 

__ _,._ __ 
0
- 14.5 kHz SUBCARRIER 
-

1 

INPUT 

WB-PM MOO 
TO DL/ SP 

BASEBAND _ NB-PM MOD. TO 
__,. COND. .__ ___ S-BAND # I XMIT 

____ __.17.... NB-PM MOO. TO 
S-BANO # 2 XMIT 
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Frequency 

Operating Frequency 
10 Stability 
IF Frequency 
IF Bandwidth. 6 dB 

60 dB 

Input Signal AM Modulation 

Audio, 200 Hz to 3. 0 KHz 
3. 9 KHz Sub-carrier 
5. 4 KHz Sm-carrier 
7. 35 KHz Sm-carrier 
10. 50 KHz Sub-carrier 

General Requirements 

LCRU VHF AM RCVR 

Audio Sensitivity for 30% lKHz AM in 17 KHz BW 

Harmonic Distortion @ 70% AM 
2 Tone IM @ 90% Total AM in Audio Band 
Dynamic Range, 
RF Input Comector 

Signal Outputs 

WB-PM MOD to Downlink Sig. Processor 

Connector 
Drive Impedance 
3. 9 KHz Sm-carrier Output 

NB-PM MOD to XMTR's ('l\vo) 

Connector 
Drive Impedance 
3. 9 KHz sub-carrier Output 

14. 5 KHz Sm-carrier Input 

Input Impedance 
Input Connector 
Sub-carrier Input NB-PM 
Sub-carrier Input WB-PM 

DC Power Requirements 

Input DC Voltage 
Input DC Voltage 
Input Current, 14 VDC 

10 VDC 
ON/ OFF Control 

Volume 

Max Design Envelope Excluding Connectors 
Volume 

Weight 
Projected Weight 

259.7 MHz 
o. 003% 
30. 0 MHz 
70 KHz Min. 
240 KHz Max. 

36.5% 
8.4% 
9.3% 
16.2% 
19. 0% 

-132 dBW with a lOdB S/N Min. 
-96 dBW with a 35dB S/N Min. 
3% Max. 
23 dB below audio 
-139 dBW to -23 dBW 
Sealectro, right angle, male 

Through term. 
100 ohms 
81 MVrms @ 30K ohm load 

Through term. 
100 ohms 
81 MV @ lK ohms, 30 pf load 

rms 

47.0K ohms 
Through term. 
15 MVrms 
30 MVrms 

14. 0 VDC ±0.1 volts 
10. 0 VDC ±0. 1 volts 
45. 0 MA Max. 
33. 0 MA Max. 
Prime Power 

5. 04 X 1.54 X 1.60 in. 
12. 4 cu. in. 

8.0 ounces 
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VHF AM RECEIVER POWER BUDGET 

RF AMP 

IF AMP 

SQUELCH/AUDIO 

DIODE ATTEN. 

BASEBAND COND. 

17MA 

17MA 

17MA 

lCMA 

30\\A 

lOV 

14V 

14V 

IOV 

17<MW 

231\\W 

23WW 

IO(NW 

42<MW 

1.17 WATTS 
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-6 dB 

CRYSTAL FILTER 
FREQUENCY RESPONSE 

M----...... -87.9 KHz 

-60 dB N---195.6 KHz ---.t 

I 
30 MHz 

FREQUENCY IN Hz 



ROIi IF FREQUENCY RESPONSE 
0 

2 

- 3 m 
"O - 4 
t-
:) 

0. 5 
t-
:) 

0 
w 6 
> 
~ 7 
..J 
w 
0:: 8 

9 

10 

II 

NOTES: 
I. IF TERMINATED WITH 470n 
2. OUTPUT MEASURED WITH A 

HI-Z PROBE OF BOONTON 
RF VTVM 91-C ACROSS 470 n 

3. AGC = 5 voe - CONST 

4. IF OUTPUT (<i) 30 MHz = 0 dBM 
5. IF GAIN @ 30 MHz =72.5 dB 

18 20 22 24 26 28 30 32 34 36 38 40 42 

FREQUENCY (MHz) 



ncn 

0 

3,0 

3.0 

ii 
u-2.0 
-z 
z2 o..,. 
a ai:: 
ai:: 0 
Ct-
:C Cl) 

01.0 

Af IN• 

7K 

It I 

AM REC. AUDIO GATE 
RESPONSE 8 DISTORTION 

I KHz ( REF.) 

tll. 5V REG 

I . 
MF 

AFOUT: 400MV 

AUDIO GATE CIRCUIT 

% HARMONIC DISTORTION 
RI : Z.2K 
R2 : 2.1 K 

QL...--------J.-----...__ ____ ____. _______ __._ ____ _ 

100 300 1000 5000 

FREQUENCY (C/S) 
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30 

25 

20 

15 

10 

5 

-
VHF AM RECEIVER 

(RF ATTENUATION VS AGC VOLTAGE) 
(PIN DIODE ATTEN.) 

I 
I 

I 

I 
I 

\ 
' 

a =0.5 dB 
0 L__ _ ___J_ __ _L __ ...J::_=-~=t:==-=-:::....=:~=-__J 

2 3 4 5 6 0 
AGC VOLTAGE • · STRONG SIGNAL 
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~ 
' '-l 

VHF AM RECEIVER RF SUBASSEMBLY 

TEST SUMMARY 

DC CURRENT DRAIN LIM IT 
+ l0V 17MA 22 MA MAX. 

FREQUENCY (OSCILLATOR) 
229, 700~ 000 229. 700,000 ±2, 200 Hz 

RF GAIN 
30 db 32 ±2 <IJ 

LOCAL OSCILLATOR OUTPUT 
3 voe 1.5 voe MIN. 

CENTER FREQUENCY 
259. 699 MHz 259. 700 ±. 003 MHz 

BANDWIDTH 6 db 
88 KHz 70 KHz MIN. 

FILTER RIPPLE 
1 db ±1 db 
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VHF AM RECEIVER (259.7 MHz) 
CHARACTERISTICS ( EVCS) 

AUDIO 
~ our,ur 
~ 41■ 

+20 IOV 

AUDIO OUTPUT(30% AM 1000~) 3kH1 FILTER 

+10 

IOdB 

0 IV •#i-+l ..... 1-J~ 
/l ,.,,.v "-

F-5--. !,!UELCHED 

I ', '-. 
I ' ~ 

-10 

SENSITIVITY - 110 d8ffl 1.4 ~ V O.C. 
(NO CHANGE WITH TEMP.) 
AUDIO OUTPUT(ildB -100 TO -10 d8ffl) 
TEMP. CHANGE LESS THAN 2dB 

-20 O.IV r4 ._ ', ...... , " I 
I '......._...... ~ UNMODULATED CARRIER 

AGC ...._ -- -. AF NOISE OUTPUT 

~ 3 AGC ------ - --..........._ 
VOLTS -- ---~ I ----,,~ 

-30 

I ,......._ 
-40 IOMVt-2 

I 
I 

SO. OFF--! I-- SQ. ON 

-60'-----'---......L.---L----L..--......L.---JL..-.--...L..-------...._--..,_--------' 
-120 -110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 

RF INPUT (d8111) 
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14.5 KHz PAO 
SU BC ARRI ER ISOL INPUT 

~ 
~ 
~ 

AUDIO/ DATA PAO 
INPUT ISOL 

-
DOWN LINK BASEBAND CONDITIONER 

BLOCK DIAGRAM 

EMIT WIDEBAND - PM MOO . 
FOLL t----<:> TO DL / SP 

IC LPF EMIT NARROWBAND - PM MOO. 
AMP 20 KC FOLL TO S-BANO #I XMIT. 

EMIT NARROWBAND-PM MOO 
FOLL TO S-BANO # 2 XMIT. 
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+ 1.0 -.Cl 
"t:J -

BASEBAND CONDITIONER 
OUTPUT VARIATION VS. TEMPERATURE 

I- ----~-~-.... 
a.=> 0 - - ---x---
I- ----""'"" --=> 
0 

- 1.0 

-20 0 20 40 60 80 

TEMPERATURE °C 



ROIi BASE BAND CONDITIONER RESPONSE 

ATTEN t dB .... 

20 

16 

12 

8 

4 

0 

4 

--..........._ --- ...... --0.4dB ----
AT 300Hz 

I KHz 

I 
I 

I 
I 

I 
I 

I . 
I 

/ 
/ -1.0dl -- ~ AT 15KHz 

10 KHz 
FREQUENCY 

100 KHz 
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6.0 1.2 

5.0 1.0 -Cl) 
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~ 4.0 ~ 0.1 
~ 

'l Cl) ~ 
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~ 3.0 ~ o., 

:> 
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"' 5 0.. 

2.0 0.4 

1.0 0.2 

BASEBAND CONDITIONER 

INPUT VS OUTPUT /4MINAL INPUT) PORT# I 300 MV 

1/ 
-

0.2 

( OMINAL INPUT) PORT #2 I5MV 

✓ 35MV 

DISTORTION VS INPUT 

PORTo~1/ / 
PORT~ 
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(AUD/ ✓ 

/ • 

{ORT# I It AUDIO) / 
/ I 

I 
• 

____________________ / 
0.4 0.6 0.8 1.0 1.2 1.4 

AMPLIFIER INPUT V1tMS 

1.6 
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SOUHCH DISABLE 

t l I I OTV SU NOTE 2 

I I GAO 6 

Rf INPUT ( I G (50 (JHMS> __ ! 

! +tCJtoc 1 !Ti' JOUH I 1 • ,ovoc ~ EEi RJ ,..___ souncH .-.wusr 

I I I A6 
t--+-!----f--4---o~ 

6

7 

u C i o V iT PI) 10 +--- AGC ADJUST 

ISO()Pf I I DTV ~[[s~"g,c,s 2 
o 28 ITP21 I 

LltETUAN J ! 29 I TPJI I 

I I t--i 
I 0 301TPCI ! _l 

o 9 ♦ ).fVDC (AM RCV A ) l A• AS nl i ll ITPSI lltEJI -

L _____________ l ~ 7 8 14 SKHZ INPUT : OTV OTV 

NOTES 
I A[SISTOA VA LUES AA ( IN OHM S IK• IOOO OHMS) 
2 VALUE S or llt l THAU A6 $HALL ■[ OCT[AMINCO 

AT TIM[ Of' ASSEMIILY 

o 6 GAO 17 

I I L _____ __________ J 

HIGM[ ST SYMBOL US[D 

..,2C I LI A6 

SYMBOLS NOT USED 

AM AUDIO ADJUST 
SU NOTE 2 

_ .. __ ,ou •AHCn 

"· """~""'* 
,,.o,u• ,o •.,11-110 
--• .. 111-_,,o , 

8l70 8 SO LC:RU 
HUIMIY VMOOOI 

111111~1CA10,, 

3 l I 

SCHEMATIC 
WIRING DIAGRAM 
RECEIVER AM (259.7 MHZ) 

MH ; 1•;%;~1 8779 305 

I 

D 

C 

B 



RCII AMPLIFIER, RF-MIXER (259. 7 MHz) I of 2 

1ST RF AMPL 2ND RF AMPL 
L7 

A 

z 10 
AGC 

C9 c,o Cl6 Cl 7 Al A6 
♦ 5600 1~ ~ 5600 1~ ~ res 5.6UF 

_ 15V 

CONT ON 
C4 SHEET 2 1.0 C22 

4 .3 
Cl 
6-2 r 7 1 r -1 C14 r -1 C21 

I I I I I 0.4-6.0 I I 0.4-6.0 

I I C3 I I I I I 
I I 0.4-6.0 I I I I I C13 
I I I 2.2 I I I I RIO 

C2 I I I I I I I 12K 
12 L _J .J L _J L _J 

L1 L2 L4 LB 

C 

~ OSCILLATOR X2 MULTIPLIER A23 

f\l 1000 
L14 

~ C46 A2I 10 r"1 
~o 560 

C44 
1000 

C25 RlS L15 

I 1000 18K 

CRI 

r C47 
C45 1000 

22 A24 C31 
4.3 I5K C27 

01 6.2 C36 
3.0 

ZN2222 A 

C29 Rl4 Al6 C34 
0.4-6.0 0.4-6.0 

Ll3 2200 1500 

Pl C35 
Rf INPUT - , I 6 .8 

( 50 OHMS)_ J VIII R17 
1 IN437I C411 C211 1500 

2.7V ZZUf 51 
:, I5V 

RETURN 



non AMPLIFIER.RF-MIXER (259.7 MHz) 2 of 2 

CONT FROM 
SHEET 1 

MIXER 
At-------..----...,_ __ ---6 

C38 n 1000 

L18 
10 

C40 
18 

Fll ~----------- .. 
I I 
I FL-BP I 
I I 4 

----------ulN OUT 0----------11 

C37 
12 

c.u 
15 

C41 
0.4-6.0 

Ct--_____ ..,_ __ .,_ _________ _. 

I 
I 30 MHZ I 
I I ____________ J 

C43 
0.4-6.0 

+10 VDC 

RF OUTPUT 

RETUA,-
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ROIi 
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I ST IF AMPL 2 ND IF AMPL " 10 3RD IF AMPL 
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1 {IF STAGESI ,-----------~---__r-rv-y--'---~--------1--------------~--- •JO voe 

E
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Cl• 
1000 1000 
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100 

C 12 

RIO~ 
,oo 1 

L2 
I 0 

RI i 
020 

9 

"' ,ooo 

"" '100 
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0000 '"' 1N7!>2A 

1000 I
C,J 

AGC OUTPUT 

(RF STAG [ SI 

Al A2 
; AMPL IF l [A AUDIO/ SOUHCH ; 

1 (ASSY49671 831086 7-5011 
LO 

I fOA SCHEMAT IC SEE 
I 49&71 8170903 
I 
I 
I 
I 

lc21 : 
r :~\cs: 
! : 

I 

I 
I 

UC 
OUTPUT 1 ~ 

, 'J<.; I 
I t; 1N9688 

?.-~ 

DL IASE IANO CONDITtoN[A 
IASSY 49UI 1:no1•1-so11 
FOR SCH[tUTIC SEC 
41.-r, 1no•o• 

,, 
('I SEC WOO£ OUT,.UT 

9V MODE OUTPUT 

~ 14 !!i kH1 INPUT 

~ I T P l I 

17 29 
0.:-------0 IT P Z 

~ l T Pl I 

µ._ - --~ (T P4 1 

~ ! TP S I 

~ +o• YDC 1AM RCY•I 

~ SHAPE f"ILT[III 

~ 
~ 

RETUftN 
10I 0--+-_. ____ __.,__ __ _. __ ..,_ _ __. __ __.,__,.___..,_ _ __.,__.,____.. __ 4-_ __,. _ _,c:,, A[ TUAN ___ _ _J .. ( 

AUDIO 
AOJUIT l7 

0---------------------------------------'8:J.I AUDIO OET OUT 

--------------------------------------">1 
AUD IO $ATE IN 

:~'!aL~E~•'------------------------i, 
!°o':ulfr"<>' •,.._ __________________ r-<>_-<>:} 

SQUELCH DISA8l[ 

SQUELCH ADJUST 

I 

L----------------- 1 8 
"fOTl S 

I ALL CAPACITOR VALUES AA[ IN PICOU,'IAOS (pr) 
UNLESS OT14[AWIS[ fNO •C AT[O 

2 AL L IN DUCTO R VAL U ES AA[ IN MI C AQH(NAl[S (UH) 

J AL L RCS ,ST0R VALUES AR[ IN OHMS 

4 VALUE or C8 Cl5 C2 11Cl4 SHAU BC 
Q[T[A M I N[O Ar TI M [ or ASSE MB LY 

!t Cl!, ANO C21 AR[ OPTIONAL PAIIITS ANO AR[ US[O TO TUN[ 
TH[ S TAG[ !; or oz AN O Q] TH[ USE or THESE PARTS IS A T TH[ 
OISCA(TION or TH[ TCS T[t't ANO SHOUL O I[ usro WH[H 
TH£ 30 MHZ TUNING IS NOT AO[OUAT [ 

6 S[ lrlllCONOUC TOA DEVICE T YP [ HUlrlll!IE"S AA[ 1"0" 
" [l" [lil[NC[ PU"PO S[S ONLY 

1. --- INDICATES l"(R" ITE IEAD. 

,il(;H(ST SYMBOL usto 
AZ . C26 . l5. 03.Rl7 , VAZ 

...!!.,!!~ NOT USED 

111 19, Alt . RZO 

1..oo..i.-1o a .. tt-,u­
-oto1 .. •--·"" 

ONIHPll(I 

NAS 9 ·10660 

-1-

~ IU,010 CORl-'ORAT IQN OJ" AM !RIC,l 

::. A"4 0( N ll'l. '"1 

SCH EM>1TIC WIRING DIAGRAM 
AMPLIFIER , IF/AUQ•C' 

( 259 .7 MH l RCVR I 

D 49671 8670905 

I 

' o 

I 
C 

B 

) 
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AUDIO I 
INPUT o---

-------- -------~--, -------7__ - - - - ---~-0 ~u;,'iuT 
----------1 ~ - - .-!,,ti:"."c" •• , 

C l 
1000 

AGC 
DETECTOR 

,. 
RI 

2200 CRI JOk 

JO ""' ,r 1Nrt1T 

Ct 
1000 

SOUHC~ oL-- _ 
DISAftl [ 

SOUfl C' M ~ __ 
AD.IU~ I 

-.c)ff <; 

L4 

SOUEL CH 
DETE CTOR 

IN91 • 
CR2 
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"" ION 

I All r; ,t, PACI TQ II' VAlUCS All( IN P ICOFARA DS !Pfl 
l! Nt r ,; <:. l"I TMf_RWt Sr INDIC ATED 

} Al I IN DUC TOR VAi un AIU IN MIC RO H[ NRtESUJH ) 

J ,., • ..,,...,n. VAtUU ,HI( IN OHMS ot .. 1000 OH MS I 

• VAl ur or RU S"ALL" NTIMIIN(O AT 
11 ,.,., n r A<;S~fllllftLT 

! S[IIII CONOU C!O" D[ VI C( TYi"( NUQ("S AR[ FOlt 
III H [fll[ NC [ ONLT 

I . - INOICATU "ltllt!Tr •aa 

AGC 
AMPL 

C3 ,noo 

LO 
10 

Rl2 ,oo, 

.,, 
47" 

Rf 
6150 

RT ••• 

.,. 
Z20 

Cl4 
c .. 8.2UF 

1000 ,o. 

c• 
1000 

+ 

SQUUCH 

-j 
1000 ,. 

10 

. ,. 
ION 

+ Cit 
I .JV, 
JOY 

m 
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•• AUDIO DETECTOII 
IIO 
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tNtI• 

... ,.. 
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HO 

SCHMITT 

.,. 
HOO 

l..c, •• 
" '"'" 
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••o 
3'JOO . .. 
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CII ,..,. . ,. ... 

110 .., -
TIIIGGEII 

MIQH[ ST STM !Ol VS[O 

Cll,Cttt,l .. ,01, 11111 
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IHOOJ1Af0 1( Htlf-lfD l'1 -
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- --- ---'<> t~:v 110ccv•1 

1 Cl 
+ 12u, ,n, 

coo .... 
• •• •21 , .. 1000 

o, 
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110 CIT 
I .JUF 

+ IOV • " oUT,uT ... + CIA .... 112ur ,.., 
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RCII 
8 

D 

·,~~~~ .. ,• 

·,~:~C'Vlt) C 

Cl!> I (TO ltCVJU 
4700H 

• .,. 
t T, I) ., , .. 

' . i1: C ~ ~lur 1 ~ 

" 
C 

"'-l llitll .. , .. I.. • :: .. ~T:UJ ,-, ., CID 
IMO 

B 

GOO 

A 

7 6 

•• 10 

C2 
RI O J 01 .. , 

., ,200 

•• 332 
OTV 

•• 39 

c, .. , 

C6 
10 

... 
2700 

5 

.. , 
lN1~ 

HI GHEST SY MBOL uy~~ 
Cl!>, Ol . R]O.UI . 

SY MBOLS NOT USED 

R26 • R27 

... 
100 

•20 
100 

4 3 

ITPS, 

12 TO SHAPING 
AMP 

D 



-..,1 
I 

l"II 
-..Q 

ncn 
OVDC 

+IOV 

THERMAL SEN. 

+ 29 +4V -zv 
+14V 

... ., 

-,. 
.... , 

-,. 
-, 

+14V 
FROM MODE 

SWITCH 
-

INPUT 

+14V 
FROM MODE 

SWITCH 

FROM 
TV CAMERA 

,. 

-, 

... , 

-,. 

I 
-

-
. 

PROCESSOR, SIGNAL DOWN LINK· 

TIME PHASE 
SENSOR SWITCH 

I 

SHAPE 
FILTER 

. 

WIDE 
BAND 

SIG.MIX. 

+ IOuf 
I I 

INIU ~ 
I I 

I 
~ 

45.3K 14,5 KHz --.... 
VVT vco 

TEMPERATURE 

BATTERY VOLTAGE 

125 MHz 
A ...... 

VV• sco 
DTV 

1.25 MHz 
sco 

1 ◄ .. 
~ 1020 
4 

MB, 
~ 

:: 604 TO CO 
◄ AMP -

f 50MV 

0 ~ : }11£TER 
- SWITCH 

- A ... - ...... 
"'V 'II' VVy 

DTV 

-

- TO 
PM/PM XMTR 

~ TP 

~ TP 

~ TP 

TO 
FM/ PM XMTR 



non DOWN LINK SIGNAL PROCESSOR 

Power Input 

Time Share Sensor Switch 

Switching Rate (25° C) 
Temperature Sig. ON 
Battery Voltage Sig. ON 

Voltage Sensor Ou1put (to 5 K meter load) 
Battery Voltage = 33 ±0. 5 V 
Battery Voltage = 29 ±0. 5 V 
Battery Voltage - 27 ±0. 5 V 

Temperature Sensor Output (to 5 Kn meter load: 
Input Circuit of 14V DC in series with 
sensor 8555252) 
160° F 

80° F 
30" F 

O"F 

14. 5 KHz VCO Output 

Level Across 47 Kn load (0V Switching) 
(14V Switching) 

Peak Deviation 
Modulation Signal 

Input Signals from BB Conditioner 

1 KHz 
3.9 KHz 
Input Impedance 

Input Signal From TV Camera 

@ 100 KHz 
@ 2 MHz 

Input Impedance 
Source Impedance 

PMI/WB Ou1put 

Frequency 
Level (Factory Adjustable) 
Modulation (FM): 

1 KHz 
3.9 KHz 

FM/TV Output (100 Load) 

Frequency 
Level (Factory Adjustable) 

TV Signal (@ 2 MHz) 
1. 25 vco Output 

1. 25 MHz VCO Modulation (FM) 
1 KHz 
3. 9 KHz 

14 V ±. 1 V @ 80 ma ±10% 
27-29 V @ 2-7 . 5 ma 
10 V ±. 1 V @ 7 ma ±10% 

10 ±1 sec. 
20± 2 sec 

4.75 V 
2.50 V 
1.40 V 

4. 77 to 5. 0 V 
2. 40 to 2. 50 V 
0. 85 to 0. 95 V 
0.50 to 0. 60 V 

50 MVP ±8.5% 
20 MVP ±8.5% 
!:.._7 . 5% 
Alternates between voltage 
and temp. sensors 

347 MV RMS 
81.3 MV RMS 
>30 KOHM 

1.62 V p-p 
1. 82 V p-p 
46 . 3 nom. 

(X) 

1.25 MHz 
0. 91VP-1. llVP@ 50 OHMS 

Dev. = 4. 5 KHz RMS 
Dev. = 1. 97 KHz RMS 

D. C. to 2 MHz 

1. 34 V p - p to 1. 64 V p-p 
0. 239V p-p ±10% 

Dev. = 4. 5 KHz RMS 
DEV. = 1. 97 KHz RMS 



RGJI 

0 

-5 
~ 

-10 

-20 

-25 

-30 

DOWN-LINK SHAPING FILTER 
ENGINEERING MODEL DATA 

3.65 KHz 15.6 KHz 

-

I --- ~ -

300H1 700H1 2.3KH1 



ncn 

% 

DIST 
+ 

NOISE 

0.4 

0.3 

0.2 

0.1 

DOWN-LINK SHAPING FILTER DISTORTION 
ENGINEERING MODEL DATA 5-20-70 

INPUT: 2VRMS 

OUTPUT: AT 700 Hz 1.74 VRMS 

AT 7.35kHz 3.23 VRMS 

300Hz 700Hz 2.3 kHz 

FREQUENCY 

7.35kHz 20kHz 



ROIi LCRU SENSOR SW ITCH 

ENGINEER ING MODEL DATA 

TEMPERATURE THERMAL SENSOR VOLTAGE SENSOR 
OF ON IN SEC. ON IN SEC. 

160 ... 9.35 24.3 

72 9.75 22.0 
~ 
(,i,, 32 10.0 23.4 tM 

0 10.1 24.6 



~ 
<l, 
~ 

ncn TIME SHARE SWITCH CHARACTERISTICS 

5V 
33.0V 

4V 

~ 3V 
a. 
I-
:::> 
0 

::c 2V 
u 
I-

3t 
en 

IV 

4.64 

31.04V 
3.56 

TIME SHARE SENSOR SWITCH 
ENGINEERING MODEL VOLTAGE 
8 THERMAL SENSORS SWITCH 
OUTPUTS 

29.70 

THERMAL BRIDGE READING 71°C 
159.5°F 

V. M. READING AT METER OUT= 4.919V 

2,84 

27,00 

1.46 

25.017V 
,66 

OVL--------------------------------

TIME BASE:::: 13 SEC.I CM 



non SENSOR SWITCH ( FET) DATA 

The sensor switch circuit utilizing the -5.5V power supply was 

tested for: 

1. Signal error caused by switch. 

2. Error variation with temp. 

3. Effects of alternate signal. 

For all combinations of the above operating conditions, the 

maximum error observed was 0.09%. 



VOLTAGE · SENSOR 

5.------------------------------

.,. .,_ 

4 

g3 
> 

• 
I .,_ 
sz 
> -w .,_ 
w 

25 

EN61NEERIN6 MODEL DATA 5/22/70 

+ 160° F --E>---G-

26 27 28 29 

BATTERY VOLTAGE IN VOLTS 

METER VOLTAGE 
vs. 

BATTERY VOLTAGE 

30 31 

715 

IN821 

IN821 

IN821 

IN821 

453 
TO 

--5K 

32 

METER 
LOAD 

33 



RCJI 

4 

ti 
0 

~ 
. 3 

(/) 
~ !:i '-l 

0 
> 
0:: 
Lu 2 
t-
Lu 
~ 

0 

TEMPERATURE SENSOR 

METER VOLTS VS. TEMPERATURE 

---- DESIRED RESPONSE 

_...,..,__ CALCULATED NOMINAL 
RESPONSE 

----- MAX. ERROR DUE 
TO TOL 

0 DATA TAKEN ON ENGINEERING 
MODEL 5/22/ 70 

50 

TEMPERATURE °F 

100 

14V 

RL36~13 
-5400-103 

RN50E31618 

5K 
---METER 

LOAD 

150 



ROIi 

"" lj, 
OQ 

LINEARITY 

DISTORTION 

FREQ STABILITY 

14.5 KHz VCO 

CHARACTERISTICS 

±0.15% OF DBW FROM BSL 

1%MAX 

LINE VOLTAGE VARIATION ±0.25% DBW 
TEHP VARIATION ± 1.0% DBW 
SET-UP ±1.0% DBW 

INPUT SIGNAL RANGE 0 TO±5 V DC 

INPUT IMPEDANCE 750 KOHM MIN 

AMPLITUDE MODULATION 5%MAX 

OUTPUT IMPEDANCE LESS THAN 1000 OHMS 

OUTPUT LEVEL 3.0V P-P ± 5% INTO 47K OHM LOAD 

POWER 10 ± 0.1V DC/7 MA MAX 

SIZE 2.0 CU IN MAX 

WEIGHT 2.0 OUNCES MAX 



ROIi 

LINEARITY 

DISTORTION 

FREQ STABILITY 

INPUT SIGNAL 
IMPEDANCE 

DEVIATION SENSITIVITY 

INPUT FREQ RANGE 
~ AMPLITUDE MODULATION ti. 
~ INTERMODULATION 

FREQ RESPONSE 

(3.9 KHz REF) 

OUTPUT LEVEL 

IMPEDANCE 

INCIDENTAL FM 

POWER 

SIZE 

WEIGHT 

1.25 MHz SCO 

CHARACTERISTICS 

.± 0.15% FROM BSL 

1%MAX 

± 0.25% OF 1.25 MHz 
±0.5% OVER DBW 

1.0V PEAK MAX 
5000 OHM ± 10% 
LESS THAN 30 PF 

15 KHzN±5% 

300 Hz TO 15.6 KHz 

3%MAX 

AT LEAST 30 dB BELOW 
EACH APPLIED TONE 

± 1.0 dB. 300 Hz TO 15.6 KHz 

± 0.5 dB; 3.6 KHz to 15.6 KHz 

3.0 VP-P ± 5% INTO 50 OHMS 

50 OHMS±5% 

250 Hz RMS MAX IN ANY 
1 KHz BAND; 300 Hz to 20 KHz 

14±0.1 VDC/50 MA MAX 

2.0 CU. IN. MAX 

2.0 OUNCES MAX 
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ncn VHF AM TRANSMITTER (291.8MHz) 

02 4MW XTAL OSC. 
( COLPITS) 

,1 

98.933 MHz 
--VOX KEY 

2 STAGES 
AUDIO 
AMP 

' VOICE 
INPUT ( 300 Hz TO 3 kHz) 

2.25 V / 100% AM 

CLASS A 
BUF AMP 

03 

• 

95MW 
' 

05 
DRIVER 

CLASS C 

MOO 
XFMR 

40MW CLASS C 185MW . 
vco 

RF AMP X3 MULTI 
04 (CURRENT PUMP) 

EFF 40 

340MW 06 700MW B.P. F. - PA 
CLASS C ( 0.3d8 IL) 

! 
OUTPUT 
650MW 

HARMON I CS - 40 
DISTORTION l0% 

+14VOC 280 MA MAX~ CW 
360 MA MAX 70 •1• I kHz AM 

dB 
MAX 



ROIi 
LCRU VHF AM TRANSMITTER 

Frequency 

Operati~ Frequency 
Frequency stability 

RF Output 

Comector 

Output Impedaace 
OC and SC prot.ection 
RF Power (CW) 

C/N @ 3 0% AM. 1 KHz in 20 KHz BW 
Output Control 

AM Modulation 

Percent modulation 
Range 
Sensitivity 

Input Impedance 

Frequency Response, 1 KHz Ref. @ 300 Hz 
@ 3, 0 KHz 

Modulation Linearity 
Harmonic Distortion @ 70% AM. 300 Hz-3. O KHz 

DC Power Requirements 

Input DC Voltage 
Input DC current 

Volume 
Volume 

cw 
70%, 1 KHz AM 

Max Design Envelope excluding connectors 

Weight 

Projected Weight 

296. 8 :MHz 
±0. 008% 

Sealectro Bulkhead female :Rec. 
50 - 043 - 0000 
5 0 ohms nominal 
4 hours no damage 
O. 580 watts nominal 
0. 500 watts minimum 
40 dB min. 
VOX operated 

70% AM 
300 Hz to 4,0 KHz 
2. 25 V/100% AM nominal 
subject to DTV adjustment 
10 K ohms nominal, subject 
to DTV adjustment 
±2 dB 
±1 dB 
±10% of BSL 
10% Max. 

+14. o voe ±0. 1 volts 
280 MA Max. 
360 MA Max. 

9. 2 cu. in. 
5. 0 X 1. 19 X 1. 55 in. 

8.0 ozs. 
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VHF AM TRANSMlffiR POWER BUDGET 

STAGE RF POWER OUTPUT (CW) MA WATTS 

OSC/AMP 40MW 25 .375 

IPA 100 MW 14 .210 
. 

PA 650MW 97 1.455 

't-
~ 

MODULATOR 135 2.025 

271 MA 4.~5 W 

fo EFF (90Je AM) • t :~ · 22. 5S 



RGJI VHF AM TRANSMITTER 
(TEMPERATURE CHARACTERISTICS) 

► O 16 
2 
I.LI 
0 15 
LL 

~14 

-20 0 20 40 60 80 
TEMPERATURE DEG. C 

0 32 68 105 140 160 
TEMPERATURE DEG~ F 
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VHF AM TRANSMITTER 
(MODULATOR CHARACTERISTICS) 

1.0 

EFF. 

EFF. 

------

3.0 5.0 10 

...........,_ 50°4 MOD. 

' 

20 
MODULATION FREQ. ( KHz) 



RCJI VHF AM TRANSMITTER 
(OVERALL CHARACTERISTICS) 
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~ ► ~ 10 
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VHF AM TRANSMITTER 
( PO VS COLLECTOR VOLTAGE) 

1/ 

12 

f 
'I 

1/ 

16 

/./ TUNED FOR OPTIMUM 
/ 

4 
MODULATION PERFORMANCE 

/ 
/ i.,,,,,. _____ TUNED FOR MAX PO 

< 14 voe> 

20 24 

( COMPARISON AT+ 14V 
CW CONDITION ) 

28 

DRIVER a PA COLLECTOR VOLTAGE ( Voe) 
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ncn 296.8 MHz VHF AM TRANSMITTER TEST SUMMARY 

TEMP. -io°F +140°F ROOM LIM IT 

KEVER OPERATION YES YES YES CHECK 

CA POV~'ER OUTPUT 720 515 555 500 MW MIN. 

FREQUENCY +3. 9 -7.0 -4.0 ±9KHz 

DC CURRENT 225 220 229 360MA MAX. 

MODULATION LINEARITY 1.33V LIV 1.13V V REFERENCE 
"'-.l 

\ 251, 251, 25% 22 ~ 5 TO 27 . 51» ~ 
7°' ~ 76,5% 6 7. 5 TO 82, 5% 

HARMONIC DISTORTION 3% 2.3% 2, 8', 1~ MAX. 

HARMONIC DISTORTION 
3 KHz 2~ 9'e 2.4% 2,~ 1~ MAX. 

HARMONIC DISTORTION 
300 Hz l ,0% L 81» 2,5% 1~ MAX 

SIGNAL TO NOi SE RA TIO -50<1> -50<1> -50db -40db MIN. 

FREQ. RESPONSE t3 KHz) 0 +0.3db 0 ±ldb 

FREQ. RESFO NSE (300 Hz) -ldb -L3 db -L 7 cl> ±2 cl> 
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TO 19.IV 
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REGULATOR, VOLTAGE REDUNDANT 

REGULATOR 

REGULATOR -· ... 

REGULATOR -.... , 

REGULATOR 

~ 7 -

- .. 
j ~ 

--
--

+ 14V 

+IOV 
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VOLTAGE REGULA TOR CHARACTERISTICS 

TWO 14.0 V REGULATORS IN PARALLEL 

TWO 10.0 V REGULATORS IN PARALLEL 

DIODE PROTECTION IS PROVIDED TO PREVENT A SHORT AT 
THE OUTPUT OF ONE REGULATOR FROM LOADING THE 
ASSOCIATED REGULATOR. 

INPUT VOLTAGE +15.6 V TO +19.1 V 

OUTPUT NO. 1 

10 ma. -· 70 ma. LOAD + 10 V ±0.1 V 

OUTPUT NOe 2 

250 ma. - 600 ma. LOAD 

VOLTS IN 

15.8 TO 19.l + 14 V ±0.1 V 

15.6 TO 15.8 t 14 V +O, -0. 3 V 

SIZE (MI NUS MOUNT ING FEET) 4.440 X 1.16 X .60 

WEIGHT 0.25 POUNDS 
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14.2 

14.1 

u, 14.0 
!J 

~ i 
~ t- 13.9 c ... 

:::> 
O 13.8 

13.7 

13.6 

15 16 

14 VOLT REGULATOR REDUNDANT 
ENGINEERING MODEL DATA 

IL• 250 ma 

IL• 500ma 
IL• 1000 ma 

VOLTS OUT 
vs. 

VOLTS IN 

c-1e 0 c > 

17 18 
INPUT VOLTS 

19 20 
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14.2 

14, I 

14.0 

~ ~ 13.9 

~ 5 
> 
~ 13,8 
Q. 
~ 
::> 
0 

13.7 

13.6 

14 VOLT REGULATOR REDUNDANT 
ENGi NEERING MODEL DATA 

IL :s 250 ma 

IL• 500 ma 

IL= 1000 ma 

VOLTS OUT 
vs. 

VOLTS IN 
c 25°c > 

16 17 18 19 

INPUT VOLTS 

J 
20 
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14.2 

14.1 

14,0 
(/) 

~ 
0 i > 13,9 

~ .... ::, 
0.. .... 
::,13.8 
0 

13,7 

13,6 

15 

14 VOLT REGULATOR REDUNDANT 
ENGINEERING MODEL DATA 

IL• 250ma r ______ __:I:.:L:...•....:5:..:0:.::0..;.;m,;.;,a _______ _ 

16 

IL• IOOOma 

17 
INPUT VOLTS 

VOLTS OUT 
vs. 

VOLTS IN 
< 11°c > 

18 19 20 
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510tl NOM. 
( 200Hz TO 3 kHz) 

1.5 VRMS __., MATCH.,__ __ _ 
600 OHMS NETW 

UP- LINK SIGNAL PROCESSOR 

34 MV1tMS 

~ 

VOX THi.ESH .• I kHz 

vox. I--~ 
AMP 

TO VHF XMTR 
VOX. 1--------_.o,VOX. KEY 
KEY - DC - SIGNAL 

VOX RELEASE TIME 1.0 SEC 
VOX ATTACK TIME 10 MSEC 

FROM S-BAND 
RECEIVERS XFMR ~• 

510tl NOM. 

(200Hz TO 3kHz) 
I .5 VRMS __. MATCH a-----
600 OHMS NETW -3 dBm ( KNfE) (300 Hz lO 3 kHz) 

~ AVC. ~.-t- VOX. i--. 12dB 
AMP. GATE CLIP 

--

AVC RELEASE TIME 15 SEC 
AVC ATTACK TIME 10 MSEC 

MIX 
FLT. ~ AMP. 

,~ 
TO VHF XMTR 



ncn UPLINK SIGNAL PROCESSOR CHARACTERISTICS 

AUDIO INPUTS (TWO) 

Input Connector 
Input Impedance 
AF Input Level @ 1000 Hz 
AF Drive Impedance 
AF Range 
Max Noise Input 
Input Attenuation 

VOX OPERATION 

VOX Threshold, 1 KHz Test Signal 
VOX Release Time 
AF/VOX Attack Time 

AF OPERATION 

AVC Release Time 
A VC Knee, 1 KHz 
AVC Range 
Nominal Clipping 

. Frequency Response. 1 KHz Ref. 
300 Hz 
3 KHz 
6 KHz 

Harmonic Distortion @ 1 KHz 

AF OUTPUT 

AF Output Level, Clipped 12 db 
@J 1 KHz , +6 dbm input 
Output Drive Impedance 
Noise Output for VOX Disabled 
Output 

TRANSMITTER KEY 

Type of Operation 
Output Volt. for Transmitter "ON" 
Output Volt. for Transmitter "OFF" 

DC POWER REQUIREMENTS 

Input DC Voltage 
Input DC Current 

SIZE 

Maximum Design Envelope Excluding 
Connectors 
Volume 

WEIGHT 

Estimated Weight 

Through terminal 
630 ohms nominal ±100 ohms 
1. 5 Vrms ± 10% @ 6 00 ohms 
20 ohms max. 
200 Hz to 3. 0 KHz 
-21 dbm in a 5. 0 KHz BW 
15 db 

-12 dbm ±1 db @ input 

1 ±0. 4 sec. (over temp. limits) 
10 msec max. 

15 sec. ±5 sec. 
-3. 0 dbm ±1. 0 db @ input 
+20 dbm max. @ input 
12 db 

NMT -1. 0 db 
NMT -3. 0 db 
NLT -3. 0 db 
8% max. 

4. 3 ±0. 54 Vpp @ 10 K Ohm load (+9 dbm) 
Approx. 10 ohms. capacity coupled 

-35 db below audio 

VOX operated 
0 VDC 
+12 VDC min. 

14 VDC ±0. 1 Volts 
18 MA max. 

2 . 72 X 2. 68 X 1. 06 in. 

7. 72 cu. in. 

8.0 a.cet'I 
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RGJI UPLINK SIGNAL PROCESSOR 
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@-15 dBM 

AVC 11KNEE 11 

SET FOR 12 dB 
CLIP 

VOX THRESHOLD 
-12 dBM±I dB 
SET WITH I KHz 
SIGNAL 

-3 dBM ±I dB 

l,..-12 dB CLIPPING 

MAX NOISE 
FM RCVR 

(SPEC LEVEL) 
-21 dBM 

MOO EM-X2 
MEASURED DATA 

9 dB-­
SAFETY a NRMs/NPEAK 

PTT SWITCH 11 0N 11 

(CORDWOOD TEST POINT) 

-30 -20 -10 0 

AUDIO INPUT (dBM) 

NOMINAL AUDIO INPUT 
FROM FM lltCVflt 

+5.75 dBM 
(SPEC OUTPUT) 

+10 
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UP LINK SIGNAL PROCESSOR TEST SUMMARY 

UP LINK SIGNAL PROCESSOR MODULES 8659426. AND 
865947 WERE TESTED AS A COMPLETE UNIT AS PER 
EVCS TEST PROCESS TP 1-8659426. A SUMMARY 
OF THE TEST RESULTS ARE SHOWN AS FOLLOWS. 

AVC RELEASE TIME 
10 SEC MIN 20 SEC MAX 

VOX RELEASE TIME 1 ±0.1 SEC 

AUDIO/VOX ATTACK TIME 
LESS THAN 10 MS · 

AVC THRESHOl D 9 ±1 cl>m MAX 

VOX THRESHOLD 18 ±1 dbm 

HARMON IC DI STORTI ON 8. 0% MAX 

FREQUENCY RESPONSE 1000 Hz 
300 Hz -1.0 db 

3000 Hz -3. 0 db 
6000 Hz NLT 

-3 db 

14. 8 SECONDS 

0. 94 SEC 

2MS 

-9. 5 dbm 

-17.8 cl>m 

2. 1"/o 

REF. 
-.6 db 
-1. 2 db 
-4.4 db 



• 
ROIi LCRU RECEIVER BLOCK DIAGRAM 

I -- -- -------
10.7 MHz 12101.802 MHz 120.758 MHz 

PRE- IF AMPL 
FLTR FLTR I AMP 1ST DSCRM 

._.2NO DSCRM~.,. 
AUDIO 

X9 L _ ~/AUDIO MODULE_ - J 
220.116 

110.058 MHz MHz 
"'-.l I I ~ · X2 osc 
---l 

I I 
l RF CONVERTER MODULE I -- --



non • 
FM RECEIVER CHARACTERISTICS 

. Qt:ncnl 

rn,qucncy 
Ir Nu1¥C ow 
LO !,l:1hlllly 
LO Output ltADIATION 
ln,asc Rejection 
Ultimate Rejection 
8cnalllvlty fur 23 dB S/N Qulelln1 
Dynamic Ranice 
Max Tolcnl,le ttr Input 
Rt' Input IMPEDANC,: 

fi.Ll!'~~...fil£!'!' !... 
Carrier t.lodulatlon 
~bcarrfora 
12' KHz 9C Modulallon 
JU tw,. SC OW 

~!!11.~~!J!:':'!~ 
Ouebn nd Output llcal'OftH 

Oucband Out.,ul Voltasu 
Ha rmonlc Ol!torllon 
Cron t.ludull,llon 

~lo 81uelch 

Audio "On" 
Audio "Off" 

8l'll<'hln1 Time 

~!_ll. - ~Qu~t. 

Output l.cn,I for 0, 8 radL,n pt•nk l'M 
Output Urive hnJ>l,.Jan<·e 

~:ti Qrcn,th tndi<'3tur 
Out1.ut l.evl'I 
ficnsltlvlty for 20 dO llt' rh:rnicc 
ltc¥1lUIISC Timi: 
Callbr11ll<>n 

L~ ,~,..·ct Jt_,,quh·•·•_t•~•nt'!_ 
l111•1t l)C \'ult;111•• 
ln1•1I IIC' Curn.:nt 
011/0II ('ontml 
llcn, rs<!d l\11:r ril)" l•ruh-ctlon 

~ 
VOLUME 
MAX. DESIGN CNVCLOPE INCl.UOING MTG fCET 

WW 
eO'"/e ACTUIIL 40% [ITIMATr. 

1101. 802 MIiz 
110 ICHa 
!. O. 003'~ max. 
•701)11~1 In.Ill, 

10 dll l\lln, 
10 dD 
• 128 OIIW 
-110 onw to -95 l>DW 
·30 ODW 

·.•~-:a----.,------.-.----

&o ohma, AM[ltlCON IOS4·0000 

o. T radian• peal., rM 
124 Kllr. and 70 Kll:r. 
FM Voice, !. T.5 Kt11 lk••k dt!v. 
11 KH1 

300 Hz to 3000 th !. I dB; ruf 
1 Klla 
1.5 \'Rl\111 Ii 100 OHM LOAD 
3't Mo, 
H dB bel- audio 

-130 DD\\' max. Rt' 11111111 
•II OIIM min. nolac In Audio 
C'hanncl 
50 n,aoc max. 

0, 1 Vlt.\18 ti 10 Kuh1111 Lo:ul 
100 ohm• bal:ll'n-d to Crwt, 

o to 5. o ,·olla llC .:, 5000 ol,111 l<>•d 
75'i, of Tut:1I ()ull,ul I 
63'"(. of ,·h:1n11,• In 0, l ••••·. 
~ dll •h·1•" fr\1111 ·l:10 1111\\' I<> 
-9:i dhw 

.!. I JII 

• I~ \ ' Ill' _,_ o. I \'1,lls 
(100) ~I .\ IH!IX 

• 1·1 \'IX' l'ri111,• l'l"•••r 
1111111 In 

t4 CU IN MAX 

I.II X 5.11 X 1.14 IN 



non S-BAND FM RECEIVER 

RF CONVERTER 

J - - - - - -BW, 20 -;;;;-Ml;;- BW ( 3 OB I , 4 MHz. NOM . . ---,, 

I G , 30 DB± 20B 600B MIN REJECTION 

B£LOW 100 MHz ~---, ~---~ I 
2101.802MHz ± ,0015% NF 7.5 dB MAX ·3 POLE 

..=c._~12""a~dBc.W~--M-A~X -L.-0-. R-A-01-AT-IO_N_, t-1--i PRESELECTOR 

-70d8M JI 

BALANCED 
MIXER . 

PRE AllP 
120.758MHz 

3 POLE 
flLTER 

MCl59 s:Fx0:t I J3 
MC236 z, 

I J;~R7li,~': 

50 OHMS · ZL 

i 

I 30BBW · 25MHz MIN 
30088W, 120MHz MAX 

160 06 BW, 240 MHz MAX 

I 
I 

L.O. , 1981.044 MHz 

220 . 116 MHz 

I X2 CR~~iAL 

I '-----~ 110.0580MHz 
L __ __ __ __ __ ___ __ _ _ POWER DR~ 1~6 ~A_x._ 

I -86 dBW 

I 
I 
I 
I 

_ _J 

_ _ __ __ _ _ __ ____ __ __ _ _ __ . -IF_&_AU_D_IO_MO_D_UL_E _ _____ _ ___ ----.-- __ __ ____ ---. ---, 

1 -- I ~1~~\\s;;f~1~o~g1c~:~ 
I SECOND IF ' 10 .7 MHz BUFFE R ~ ---------------------'--- -------------------,----,1-

, AMP 

IOdB MIN 
LIMITING I 

L.~. FIRST ISOLATION ~ 5 POLE 
MCl59 

LIMITER 
DISC INTEGRATOR FILTER AMP MC15 9 MCl59 

MCl59 AMP I I 
FIL TER , --- ----------:;1,----------0 70 KHz OUT 

,-. ·1 4 v P-P s+NN , IOdB MIN MC236 100 KH1 

fc .o.= 30KHz 
BW (3dB) , 480KHz MIN · Kd . , 2 MV/KHz 

8.P. f lLTER AMPLITUDE AT I KHz . BN : 530 KHz MAX DC 
DETECTOR INTEGRATOR 124 KHz REJ . OF SIGNALS 1.5MHz AMPLJF IEA MC236 BW 35 KHz 

AWAY0 ?0 0l•111 

8.P. FILTER , 
170 KHz 

8W 10 KHz 

2NO 
LIMITER 

DISC . 

FILTER AMP 
OET. 

SCHMITT 
TRIGGER 

BUFFER 
AMP 

INTO 

I IOK OHM 
OUTPUT IMPEDANC< AT - 128 dBW 

I 
100 OHM ±15% 

. AT 70 KHt 

~...;..._--------,----,',o,(J Ai.1010 OUT 

I 600 OHMS 
I.SV RMS I 3% DIST s:• , 23•e 

I u . - ·121•e• 

L __ -- -- _._ IF POWER ~N~, 24 MA ~ -- -- -- -- -- -- -- , ' AUDIO POWER~• _!:_!A __ ---- - - -- -- -- -- __J 



ncn LCRU RF CONVERTER 

(SCHEMATIC DIAGRAM) 



.,. t 

LCRU IF AND AUDIO 

(SCHEMATIC DIAGRAM) 

,, 
i 
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ncn 

-50 

-70 

.,o 

-60B +30dB 

NF• I OB PAESELECTOR,._..;.....,w...c 
flRST MIXER 

PREAMft 

LCRU Fr,1 RECEIVER 
SIGNAL & tJOISE PO\"JER , 

LEVEL Dl'STRIBUTIOU ,' 
{CALCULATED 

, , , ----~-- , ---

, 

+18 DB +320B/ -1308 

1ST IF AMPL 2ND IF AMPL 
t----e-4 FILTER .__ _ _.. NB FIL TEA 1---bol 

, 

2ND MIXER (AGCI 

BN•S MHz BN • 530 KH1 

0 P11 • THRESHOLD 
0 \ -THRES

1
HOLO 

.... .... 
.... .... 

+108 

LIMITER 

JC P- • STRONG SIGNAL - - - -
·130 r--,-.---==:::::::===:1~"------,---A ~ · STRONG SIGNAL --------~-----"""" 



non· 

NOISE FIGURE• I De 
lsc• 30 KHa 
la.,• 3 KHa 

I 21 t----~---JL--- .,, • 410 KHa -t----+---~ ! -•-Ii, • IOO KH• 

. 5 ___ ,._ ______ ._ __ ._ __ .J.... __ 

-104 -102 -100 -91 -91 -94 -92 
I'S CDBM) 

LCRU RECEIVER 
(THEORETICAL 
PERFORMANCE) 



IF FILTER BANDWIDTH ANALYSIS 

DATABW 2X 124+2X7.5 263 KHz 

RECEIVED SIGNAL UNCERTAINTY 63 KHz 

'--1 
±0015% 

I 

~ 
LOCAL OSCILLATOR UNCERTAINTY 90 KHz 

(INCLUDING AGING) (22 PPM) 

FILTER UNCERTAINTY +30 KHz 60 KHz 

TOTAL BANDWIDTH REQUIRED 476 KHz 

NOISE BANDWIDTH 530 KHz 



non 
DET AGC VS RF INPUT 2ND IF AMPLIFIER INPUT (POST FILTER) 

3.0 

"' 2.5 
~ 
~ 
g 
u 
~ 
0 

"' A. 
g 
~ 
"' o 2.0 

1.5 

II 
ll 

V 

V 
V 

I 

-100 

~ 
.... 

L....----
/ 

... I, 

~ 
~ 

V 
V 

V 

~v 
V 
+25°c 

I T ' .90 -80 ,10 ·90 
EQUIV RF IN,UT (OBMI 



ncn AUDIO DEMODULATOR FREQUENCY RESPONSE 
ACTIVE 5 KHz LOW PASS FILTER 

+5 

0 

-10 

-20 

. 30 

-IO 
100 1000 

"~ \ 
_\ 

... 

FREQ IN H1 

F3 DI• 5 KH1 

i\ I ~ 
r'\ 

K 
\ 

\ 

\ 

10,000 

\ · 

\ 
\ 

I\ 
\ 

\ 
100.000 



non HARMONIC DISTORTION OF AUDIO AMPLIFf£11f 

3.0 ,-------,-------------------

1.5 .__ __ __,_ ___ ...,,__ ___ L...-__ __,_ ___ _._ __ ---' 

!500 1000 1500 2000 
FREQUENCY (Hz) 

2500 3000 3500 
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~ 
C() 

non 
RCVR AUDIO OUTPUT VS TEMPERATURE 

1.1 

1.4 

1.3 

1.2 -Cl) 

~ 
~ 1.1 
Cl) 1 .12 1.15 ... 
5 1.0 
> 
I- .9 :J 
Q. 
I-
:J .8 0 
Q 
0 .7 :) 
<( 

.6 ~----- ---
.5 

.5 

.4 

.3 

70 

-40 

.585 

-20 

1.18 

0 

RECEIVER 
OUTPUT VOLTAGE 

\ 
~ 

1.18 1.17 1.15 , . , 1 

SECOND DISCRIMINATOR 
OUTPUT VOLTAGE 

1 

I, 

--- -------- ---.595 .590 .580 .560 

+20 +40 +60 +80 

TE MPERATURE 1°c) 

·-

.. 



non FM/PM TRANSMITTER 

378. 7!5 MHz 7!57. !5 MHz 

IOMW .---3-.!5-.W TO 3.8W;\ 

2272.& MHr 
1.2W 

+29VDC 

FM EXCITER ----------- ----
MOO t:c XZ SIGNAL 3 STAGES 
NET - COMB- PA 

X3 
VARACTOR 

MULT WORK 189.37!5 MULT 
MHz INER DOUBLER 

SECONDARY 
REGULATOR 

REGULATED DC 
2!50 MA 

1!5 MAo----

CONTROl 
LIN[ 0-------------+--. 
HVDC 
IOMA MAX r----, 

BP 
FILTER 

378.7!5 MHr 
80 MW 

........... I 2 GHz I !5.3!5 W 

MOD INPUT 

♦HVDC 

,-M EXCITER 

MOD PM 
NET- OSC XIS 
WORK 23.67187!5 MULT 

MHz 

SECONDARY 
RtGl,ILATOR 

IIMA ~---

CONTROi. 
LINE l>-------------
HVDC 
10 MA MAX 

27-33VOC 
+29 voe o---t 
NOMINAL 

PRIMARY 
VOLTAGE 

REGULATOR 

I PA I 
I REGULATED DC I 
I 2 GHz I ------I PA I 
I REGULATED DC I L ____ _J 

1.12 AMP TOT 

REG DC 
+26 voe, 
I. 7 7 AMP 

O.l!Sdl 

COMBINER 

0.2!541 
l.!SW 

2 GHr 3.zw 
IPA 

POWER 
SPLITTER l.!5 W 

REGULATED DC 
400 MA 

0.2!5dl 

ISOLATOR 

0 .20 di 

LP 
FILTER 

RF OUT 
9.4W 
2272.!SMHI 

C -·---



ROIi PM/PM TRANSMITTER 

MOO INPUT 

+HVOC 

WB-PM EXCITER 

378.75MHz 
80MW 

15MA o---~ 

CONTROL 
LINE 
HVDC 
IOMA MAX 

MOD INPUT 

378. 15MHz 
80 MW 

NB- PM EXCITER 

MOD OPSMC X16 
NET-
WORK 23.671875 MULT 

MHz 

SECONDARY 
REGULATOR 

+Z9VOC 
15MA o---~ 

CONTROL 
LI NE o-------..,_ __ _ 
29VDC 
10 MA MAX 

27-33VDC o--...i 

+29VDC 
NOMINAL 

PRIMARY 
VOLTAGE 

REGULATOR 

757.5 MHz 
3 . 5W 

2272.5 MHz 
t w 

3 STAGES 
PA 

DOUBLER 

X3 
VARACTOR 

MULT 

REGULATED DC 
250 MA 

I 
2 GHz 

PA 

I REGULATED DC 

I 

I 4.25W 

I 
I 
I 
I 2 GHz 

PA I 4 .25W 

I REGULATED DC I L ____ _J 
0.9 AMP TOT 

REG DC 
+26VDC 
1.57 AMP 

BP 
FILTER 

0 .15d8 

COMBINER 

Z GHz 
IPA 

3W 

0.Z5dB 

POWER 
SPLIT TER 

, REGULATED DC 
I 320 MA 

O.Z5d8 

ISOLATOR 

0.20d8 

LP 
FILTER 

RF OUT 
7.4W 
2272 .5MHz 



RCII FM/PM TRANSMITTER CHARACTERISTICS 

fngaa,,ncy 

Operalln1 Frequencr 
Freq1,1c,nc7 SlabUlly, El&hor llodlllalor, one r•r 
RF Bandwl&h 

nr 0uteut 

Olltput Connector 
Olltput Jmpodanco 
Olltput VSWR 
RF power 

I-Band Modulaton 

J'M ltodula lion 
coii"CCTOII 
Ranp 
lon■ltlvlty 

Input 

Nomlul DC Input 
Incidental AM 
lhcldcntal Fll, Max. NolN Dea111t1 
Jncldental FM, Total 
I Tone 1M @ 2. 5 MIia Combined Dr.vlatlon 
Fr~11Unc7 Reaponae 
Devlallon Linearity 
Harmonic Dfalortlon 

ft!..J-todulatlon 
CONNCCTOII 
HNH 
BonaUMty 

Input Impedance 
Pl1111;e Noise 
lncldl'nlal AM 
I Tone 1M @ 2, 5 Rad Comblncd ~vlntkMI 

Puwcr &ir1!!r 
Puwc r SupJ>ly Volta~• 
OC Current ltt'J!Julrrmcnt 
t'M/ PM Modulator Cont.-ol 
ftlVIIIIIO ,ouRITY ,110T1CTIOII 
~t~~~~ 

2272.6 t.rnz 
0.00:11, (P:\I), • o.ort (t'M) 

115 MIia min.) -

MO~ AltUIICON IOU -0000 

50 ohma nominal 
1.3 to 1 
10 watt• (8. 4 watt• mlnln1um) 

+ 1.6 t.1111. prak 
iuuc,110 to-on-0011 
DC - 3 MHz 
2.0 t.lllz/Volt peak ! lO't 
100 ohm1 ! 10% + 30 pC a,ax.; 
DC Coupled 

1+2 Volta DC) 
I'll n,ax. 
I KHa rma/200 Hz 
I KIi& rma 
S4 dO min. 
! I dB DC - :, MHz 
3% up to Z,S t.lHz Dev, 

·" t Z rad r,eak 
111:ALlCTIIO 10-071-00tl 
200 11:& - 20 Kllz 
I nd/,·olt ! 10':t up to :! radian• 
peak 
1000 ohm11 • I0'l- + 30 p( max. 

0 -
4 rm• non vlln·.1llng 
6% totax. 
26 dtt min, 

27 - :13 \'OC, :?9 \'IX' lliomln:11 
I. ll5A max. 
l'a-lm,• l'u\H•r, :!9 \'()(', Ill !\1,1 \1:1!1;. 
INCLUDED IN UNIT 
,1 -1.!t ,·uhk hwh,•• 111:1,. 

4:.! 01. 111.,x. 



ncn PM/PM TRANSMITTER CHARACTERISTICS 

frequency 

Operat1n1 t•roquency 
Frequency Stability, One year 
U IAN0WI0TH 

a_r_out~!_ 
CoMcctor 
Output Impedance 
Output VSI.V H 
RF Power 
Jnclden!al AM 

NB- PM Modulation 
CONNECTOR 
Range 
Modulation Sensitivity 

Input Impedance 
Froquency Response 
Dev la lion Linea rlty 
rhue Noise 
2 Tone IM @ 2. 5 rad. Combined Deviation 

WB-PM Modulation 
CONNECTOR 
H:ingo 
Frequency Response 
Deviation Lln<'a rlly 
Input Impeda nce 
Modulation Scnsltvlty 

2 Tone IM @ 2. 0 n.,d. dcv. In :?00-20,000llz D:,r.cf 
Phase Noise 

ro~~~w.!l' 
Power ~pply Voll:i .,re 
DC Current Hcqufr,•m<'nl 
Modulator Contn>l 

Hcv,•r11cd l'olarlly Prolt•C'llon 

Y.~)umt;_ 

2272.5 MH1. 
O.O0J't 
(It MH1 ll\l11J 

MOO. AM[ltlCON zo, ◄ -0000 

60 ohms nominal 
l. 3 to 1 
8. 0 watts (G. G watts min.) 
51, max. 

IUL[CTIIO ,o-oH-OOlt 

200 llz - 20 KHz 
2 Hadlans/Voll peak !. 10% up 
tu 2 radians peak 
1000 ohms !. lO't, 30 pf max. 
!. 0. 5 dB, 200-2(\000 t11. 
~ up to 2.5 radl:ms peak 
4 rma non-vlbr.ttlon 
26 dB min. 

l[AL[CTltO !,0-07'-0011 

l. 19 Milz to 1. 31 MHz 
!. 0.5 dB 1.19- J. 31 MHz 
3'l, up to 2.0 radians peak 
60 ohms + I~, 30 pf max. 
1.85 rndl;ns/volt !. 10% up 
to 2 radians peak 
40 db min. 

0 
4 rms non-vibrating 

27 - 33 VDC, 29 Vl'IC no111i11al 
1. 65 Amp ma x . 
Prime J>o,,·,•r, 29 \ ' IX', 10 Ma 
m:ix. 
lnducl,•il In llnil 

4-t. :-, ,·u In max. 

------ ---- --------------- - -------- - - - --



ncn 

10 

-9 
3 -~ l-

e! ::, 
0 

Cl. 

~ 8 

7 

-20 

0° F 
TEMP. LIMIT 

(VENDOR SPECl 

SPEC LIMIT 
8.4W MIN. 

0 20 

FM-PM TRANSMITTER 

Pour MAX •9.8W 

34 MW 378.75 MHz INPUT 
26 voe= CONST 

40 60 80 100 

TEMPERATURE { °F) 
120 

160°F 
TEMP. 
LIMIT 

SPEC LI MIT (VETOR) 

8.4W MIN . 

140 160 



ROIi 
10 1 

0.25 dB 

~ ~ ~ 

~ ::, 9 
0 0.50 dB 

Q. _l IL. 
~ 

8 

~ 
100 

~ 
~ 

29 .. 

27 

100 

PA CHARACTERISTICS 

APPROXIMATE 
LCRU LIMIT 

PIN •3W (RF) 
- ~ f • 2. GHz 

120 140 160 
SINK TEMP-•F 

• • 

t 
PA RETURN 

120 140 160 
SINK TEMP-•F 

180 200 

• 

• 
• 

CONSTANT 26.0V DC 
PIS INPUT 

180 200 
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RCII REQUIRED THERMAL RESISTANCE OF 2N5921 

-• .... 
0 • -
fl) 
z 
C( 
~ 
t-

Cl) 

12 

10 

8 

6 

4 

2 

Eps • 26 voe 
"1pA HOT a: 36· 3 % 

BcHASSIS • 2 -2 •c,w 

1 RCA SOMERVILLE TRANSMITTER DESIGN INCL. 
, ___ ,.,_SCREENING LIMTS (DC HEAT) 0 .3 dB ATP LOSS 

COLLEC 
COOLING 

LIM 

PM/PM 
XMTR 

- - - __!PEC Pour - --

VENDOR SCREENING RANGE 
( RF HEATING ) 

CURVES USE 
TpA • +70 °C 

Tj = + 150 °C MAX 

FM/PM 
XMTR 

SPEC Pour 

0.6 dB ISO + LPF + COMB. 

+120 °F COOLING 
PLATE TEMP 

0-----------------------------------6 7 8 S 10 
TRANSMITTER POWER OUTPUT (W) 



non 
• 
• 
• 
• 

NOTES ON 2N5921 (TA7205) THERMAL RESISI'ANCE REQUIREMENTS · 

2N.5921 IS SOLD COMMERCIALLY 'WITH A SPECIFIED THERJJ.AL RESISTA."JCE OF 12° C/W • 

RCA SOMERVILLE CA?: PIBFO~ ADDITIONAL SCREENING REDUCING THBRYAL RESISTANCE TO 10° C/W • 

IF COLLBCTOR COOLING IS E!1?LOYED, THEffil.AL RiSIST,UTCE C ~.N RE R:1DtJCFl> ~TR.THER TO 9.5° C/W • 

THE ABOVE THERMAL RESISTA?•TCE VALUSS ARE BASED UPON ME.~SUREMEm'S USING DC HEATING; THESE 

VALUES TilCLUDE SAFETY FACTOR. 

• DISPLAYED CURVES USE A CO~SERVA1'IVE THERMAL RESISTA.'lCE FOR THE ChASSIS • 2.2° C/W; CONIC 

~HERMAL Al'lALYSIS ~ 1.2° C/'d. 

XMTR DESIGN REQUIRES A 2N5921 TRANSISTOR WITH A THERMAL RESISTANCE OF 6.4° C/W MAXIMUM, IF 

COOLING PLATE DOES Nal' EXCE:m 133° F. 

• CONIC DATA SHOWS THAT 2 TRANSISTORS OUT OF 11 J1EASURED DO MEET LCRU THERMAL REQUIREMENTS. 

• CONIC IS CAPASLE OF PiRFORMING R.F. HEATING SCREENING TO FIND THERMAL RF.SISTANCF,S BETTER 

THAU 6.4° C/W. 

• TRANSMITTER DESIGN IS FEASIBLE PROVIDED TRANSISTOR SCRr:ENINO WITH R.F. HEATING IS EMPLOYED. 



ROIi S-BAND DIPLEXER CHARACTERISTICS 

Frequencies and Loss 

Receiver Arm 

Loss (fR) 

(fR ! 7.5 MHz) 

Transmitter Arm 

Loss (fT) 

(fT ! 7. 5 MHz) 

VSWR (all pa ■a bands) 

POWER - Receiver Ann 

Trans,nitter Arm 

Isolation 

Transmitter Port to Receiver Port: 

(fR - 247.5 MHz) to (fR - 232.5 MHz) 

(fR - 7.5 MHz) to ((R + 7.5 MHz) 

(fT - 7.5 MHz) to (fT + 7.5 MHz) 

VOLUME 

WEIGHT 

3101. 8 MH& ! 7. 5 MHz 

o. 85 dB max 

1.0 dB max 

2277.5 MHz! 1. 6 MHz 

0.60 dB max 

0. 70 dB max 

1.3 max 

0. 5 Watt 

15 Watts 

100 dB min. 

60 dB min. 

80 dB min. 

18 cu. in. max. 

12 oz. max. 



ROIi 
S BAND DIPLEXER 

(STE UN ITS) 

MEASURED INSERTION LOSS 

SIN 17 18 19 20 21 SPEC 
FREQ db ell db ell db ell 
(MHz) 

2094. 3 0.65 ' 0.60 0.65 0.65 0.60 1.0 
2101.8 0o65 0.60 0,60 0.65 0.60 0.85 

'-l 2109.3 0.65 0.60 0.65 0.65 0.60 1.0 
I 

~ 
2264.0 0.40 0,40 0.40 0.45 0.40 0. 7 
2272.5 0.40 0"40 0.40 0.45 0.40 0o60 
22~.o 0.45 0.45 0.40 0.45 0.45 0.7 



non 
UHF ANTENNA CHARACTERISTICS 

(MODIFIED EVCS ANTENNA) 

VERTICAL MONOPOLE BLADE 

TYPE 
OPERATING FREQ 
VSWR AT _259. 7 MHz 

AT 296.8 MHz 

GA IN FREQ 

259. 7 AND 296e 8MHz 
L25 MAX 
2. 30 MAX 

EL[V ANGLE GAIN (MIN) It> 
259. 7 MHz PEAK (45 DEG TYP) -0. 5 db 
259. 7 MHz 90 DEG -3. 0 db 
296. 8 MHz PEAK (48 DEG TW) -1. 0 db 
296.8 MHz 90 ~G -5.0 db 

[I> GA IN INCLUDES l db TOL FOR MEASUREMENT ERRORS 

POWER CAPAB IL ITV 
POLARIZATION 
CABLE 
CONNECTOR 

MFG/PART NO. 
WE I GHT ( INCLUDES CABLE/CONN) 

500 MW MIN 
VERTICAL 
RG14281U 
GREYMAR 10743 

MOTOROLA 85-259331<03 
4.·0 OZ -MAX 



RCJI PLSS VHF ANTENNA 

---------
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I. PURPOSE 

The purpose of this test is to tune the antenna and then veri f y 

the electrical performance of the Apollo back pack antenna system, 

pa d . no. GV-713932, with its mounting on the Portable Li .i'L Support. 

;,.'Y :: Lem/ ()xyf~t in l't.u.'/l,(: :;y::; Lem (PLSS/Ol'G). 

'j'h.ir; Lt: :: i . ir1 •: lu<ies 1,unin~ Lhe:: an'Lenne. and a VSWR and radla teu 

puwer 111u,1.:,uremt::nt::;. 

III. 1-'.iillBONNEL 

a. NASA Test Conductor 

b. Recl ·i ver Operator 

c . Quality Assurance Representati vc 

.t V. _c;QUl.fMf,; N'J' 

'l 't., , l' ' , l.J,Mln{:'. c quiprn, -nt l~ n minimwu requirement ruH.i :1 t1tJu.l.d b e• 

N/\Ml. W\.NUl•'A C'l'Ul U:l { MOlJJ,;J, Nu. 

: :ivna.i c:cm: r·~ l.ur HP ' ,()(~ 

f.~H Mt 1.c r- Plill 27'7B 

Re n --ivt:r Dtodd~rt .NJ.i'lO '.., 

: duLLed Line Alford 21<,IA6 

lk·.I"• : !'f •ll<. 'L• Dipoles ll111>i re '1'2 



Page 3 of 8 ------ Document TP EE33/ 69-37 

V. PROCEDURE 

A. Tuning awl VSWR Measurements 

(1 ) lJGe test ~;etup a :; shown in Figure 1 

(2) 'J.'un1 on cquipmt:nt, !illow 30 minutt::; warrnup, anc.J 1 ·0unv ~1. 

t,& , ·k pac:k &utem1F.1. 1.0 :1lotted J.lne. 

(J ) Ad.)u:: L Bi,-~nal P, C.: nt' rator 1, 0 1'requeney o!' 2 './ J. '( M<.: , 

±0. '., Mc o.m.1 .1000 eye . modulation 

( 11) Ad.jw;l slotted l LnL· carriage until a maximum .:. ; c<=& ·;b l: 'l 

on tlie SWR meter. 

( 5 ) Se L maximum level to LO on SWR meter. 

{l ) Adjuut. carriage lo a minimum level on SWR meter 1:1.na 

n ·at.l VSWR 

(9 ) 

(11) 

/\cJ,ju ,t nlgnal generator· Lo 296.t, Mc, -tO. '.,, Mc, a.ml 1(;()0 

. 
i{r:peaL :i lt:ps 11, '.,, . ind G 

lJ' 1 t. i:.; de tP.nnine<.1 that antenna needs tuning: 

(t1.) w,e test net.up in Figure l 

(t.:i) trim a small e:mount from antenna top maintainini: 

r·our1d edges. 

f-<E> peat nteps j Lhrougb ~ -

t 
R<:p<:FJ.t G Leps j t.h r ough 1(1 until a VSWR 01· no mor(; than 

2 .c; :J 1~: met a.1 . uo l.h 1'requcnc iei.;, HECOTm da. t.n a t 2 ' / J . '7 

,, . I<&d ; J:t1 ,u1 H.>wt·r Measur-cmeut 

(1 ) Us< · 1.es1. :;etup ~1: : :,hewn in :Figure c::.. 
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(2) Connect a vertically polarized reference dipole ~o 

signal generator and adjus t to 259.7 Mc, ±0.5 Mc, 

and O dbm powc ·r l<~Vf·l. 

{:;) Connect. Fl vert..lca.lly pola.rizeo. reference dipole to 

rece i. ver. RECORD HJ!' level in rl b. 

(4) ~3UlJ:;LituL<.: th<: l)ack_:>a. 1 :k a.utenna for Lhe 1.H polt: nL Lb e 

Dignal g(·neralur. RECOHD RF level in dtJ . 

('.:>) SU:bctitutc tbe c.iipo.l:e for the back pack antenna a.L the 

signal generator anc ... adjuGt to 296.n Mc, ±0 .5 Mc, anc:i 

0 dbrn power levt· 1. 

( - ) b , 

(7 ) 

(8) 

Repeat Step 3 

Repeat Step 4 

Disconnect bac..:k pack antenna from equipment 
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FIGURE 1 - 'fur. Ln1~ and VSWR Mea ~:uremt::u L Sc Lup 

"~ t 
iJ,f-'VL~ 

Re't l___. 
{),poLfl I -

C>PS 

li'"l1 ~u.rc: 2 - Rad i ated PoWE: [' Mea~uremer,t S(·tup 

., 

J 
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PROCfil>URE DEVIATION SHEEI' 

Any deviations from this pr )Cedure shall be approved by NAU. 

cup;nizant engineer an<l NASA Quality Engineering Off icC: . 

f'AHJ\CHJ\Hi JJJi:VI \TION ENCR. INJ'L'lf.L , l il '1'1 P,, 

'·V ::'l'/\HI 

I 

' I 
· 1 

1- '11 



P1ige 7 of b ---- DOCUMENT TP No. EE33/69-37 

REVISION SHE1'l1 
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·. , 
') vJ· 

,, 
I, JJOCUM1•:N".11 'l'J.· N<.). E.1'.:J:.,/ UJ- _ -; i 

- DJ\'l'f\ SHfil'l' 

all VSWR, no more than <:'..0:1 @ 259.7 Mc 

all VSWR, no more than 2.0:l@ 296.8 Mc 

b3 Ref. Dipole db ~) 259.7 Mc 

L)1 Back pack antenna db, no more than -8.5 db from Step b3 

i)t; Hc·f en:ucf- dipole: db ('!} 296. 1; Mc 

I,' ( B,<;L,; k p:i.r ·k ur1 Lenna. db, nu morL than -8 . '.; clb from St< _µ b ( 

'fiS"r EQUUMJt!N'l' USl•:D 

.NAM}; BBHIAL NUMBER CAL. DUE DA 'l'B 

1,_u :~ :; / N ------------
0 l '0 :..; / N ------------
1\11-Lc: rn ,a ;~ / N --------------
1.l' v:: t DaL, -



ROIi S-IAND LOW GAIN ANTENNA CHARACTERISTICS 

FR£QUENCY BAND TRANSMIT 
R£CEIV£ 

VSWff TRANSMIT 
RECEIVE 

AXIAL RATIO 

POWER CAP AB IL ITV 

CONNECTOR TYPE 

GAIN AT 2272. 5 MHz 
AT 2101.& MHz 

ELECTRICAL AXIS RELATIVE 
TO ME CHAN I CAL AXIS 

SI 9ELOIE LEVEL 

WEIGHT 

DIMENSIONS 

2272. 5 MHz ±10 MHz 
218L802 Mtiz ±10 MHz 
1.5 MAX 
2.0 MAX 

2. 0 db ON AX I S 
4 <I> MAX ±30 DEG OF AXIS 
15 WATTS 

TNC 

6.5 db MIN ±38 DEG 
6.0 db MIN ±30 DEG 
-5 db MIN ±57. 5 DEG 

±3 DEG FOR 60 CIG CONE 
±5 DEG FOR 115 DEG CONE 

MORE THAN 12 cl> BELOW MA IN 

0.82 POUNDS MAX 

9. 5 IN MAX VERT/5. 2 IN MAX HOR 



ROIi 

GA IN AT 60 DEG BW 
AT 115 DEG 8W 

BORES I GHT ERROR 
~ AT 60 DEG 8W 
~ AT 115 DEG 8W ' 

AXIAL RATIO ON AXIS 
±30 DEG 

S BAND LOW GA IN ANTENNA 

(MEASURED DATA) 

2272 MHz 2101 MHz 
MEASURED SPEC MEASURED SPEC 

6.9 db 6. 5 db MIN 6.8 db 6.0 db MIN 
NIA NIA -4.1 cl> -5.0 db MIN 

-3 DEG ±3 ~G MAX -3 DEG ±3 DEG MAX 
-3DEG ±5 DfG MAX -3 DEG ±5 DEG MAX 

0.8 db 2.0 ~ MAX 1.0 db 2.0 db MAX 
3.0 db 4.0 db MAX 2.8 db 4.0 db MAX 



LOW GAIN ANTENNA-MECHANICAL MOCK UP 



ROIi FR -=- 2101 

CIRCULAR POLARIZATION 
S . BAND LOW GAIN ANTENNA 



i 
~ 
~ 

non 

210• 
900 

280° 
10• 

290° 
700 

,oo• 
10• 

FT = 2272 MHz 

CIRCULAR POLARIZATION 

S - BAND LOW GAIN ANTENNA 

• 

900 
270° 

10• 
210° 

70° 
290° 

600 
300° 



non BATTERY CHARACTERISTICS 

VOLTAGE: 29V ~, TAP AT 16.8V ~l:~ 
PEAK VOLTAGE: 35.l0V MIN 24 HRS AFTER ACTIVATION 
RATING FULL TAP 
NOM VOLTAGE 29.0V 16.8V 
NOM CURRENT 3. I0A 0.6A 
NOM POWER 90W lOW 

CAPACITY 400 WH FOR 27.0/15.6V MIN 

AMB PRESSURE DRY 14" 7 PSIA NOM 
10··4 MM HG TO 21. 0 PS IA 

ACTIVATED 14_/ PSIA - 13 DAYS 
10·4 MM HG - 5 DAYS 

OPERATING TEMP 

STORAGE DURATION DRY 
ACTIVATED 

TEMP DRY 
ACTIVATED 

50°F TO 130°F AMBIENT 
NOT TO EXCEED HX>°F FOR 1 ST 30 MIN 
TURN ON: ~ 50°F 

3 YRS MIN 
18 DAYS MIN 
25 TO I0S°F 
13 DAYS CYCLED OVER S0°F TO 80°F 
FOLLOWED BY 5 DAYS CYCLED 35°F TO 120°F 

CONNECTOR TYPE 
SIZE 

DEUTSCH DM5606 125-689 

WEIGHT (WET) 
4.7 X 9.4 X 4.65 
9.4 POUNDS MAX 



ROIi 

1,9 

1,8 

'-l 1,7 
~ 
~ 

1,6 

1.5 

1.4 

0 

YARDNEY PM5-13 CELL 
VOLTAGE VS TIME 

DISCHARGE RATE 
l,66AMP 1st 15MIN 
2,75 AMP TO CUTOFF ( 1,42V) 

2 

l 

4 

TIME HOURS 

~ 

5 

33 

29 

27 

6 



non 

1.55 

l.!54 

l.!53 

l.!52 

PLATEAU VOLTAGE CHANGE VS TEMP. 
PM ~-13 CELL 

-
-------

~ 

150 

J 1.49 

-------~ 
_J 
LLJ o 1.48 

1.47 

1.46 

1.45 

30 

~ 
~ 

40 50 60 70 80 90 100 110 120 

TEMP. °F 

-

130 
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non CELL CAPACITY AND DIP 
VOLTAGE vs_ TEMPERATURE 

90 

80 

70 

w 60 Ck 
:, ._ .. 
a: 
w 
0.. a 
w 50 ._ 

40 

30 

DATA TAKEN FROM PM5-13 CELLS 
DISCH. AT +50°F AND+ 90°F INVERTED 
AFTER 12 DAY WET STAND, 

% DIFF: +90°F TO PROJECTED + 30°F 
a) OUTPUT CAPACITY: 14, I% LOWEii 

b) DIP VOLTAGE: 6,9% LOWER --Ct:LL 
CAPACITY 

1.&.0AH • (28,2V) 

NOTE! 
DIP VOLTAGE ONLY SHOWN 
PLATEAU AT 50° AND 90°F 
IS I. 50 V/C AND I. 52 V/C 

( AMPERE HOUR OUTPUT TO 1,45V/C CUT-OFF) 
14.0 15.0 16.0 17.0 

1.38 1.39 1,40 1.41 1.42 1.43 1.44 1.45 1.46 1.47 1.48 

( MINIMUM VOLTAGE AT 3.45 A LOAD) ( ON PER CELL BASIS) 



ROIi BATTERY SECTION A CELL VOLTAGE 

I.I t---- ------r-----+----1-~--

I. 7 t------+------+---~----J--

2.33A-l.51V 

3.16A -1.50 V 

I.It--~---+------+--- --t------+----~--------1 

~ 1.5-­
c .... 
...J 
0 
> 
...J 
....J 
w u 

1.4~­

....___--------~----L ___ ----- ... _____ __ 
0 2 3 4 ~ 

TIME (HOURS) 



~ 
~ 
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non BATTERY SECTION B CELL VOLTAGE 

1.9 
OPEN CIRCUIT VOLTAGE 

1.8 

1.7 

1.6 

w 
(!) 

;:! 1.5 

~ 
~ .....__ 

I --. 
_J 

0 
> 
_J 

_J 1.4 
w 
u 

1.3 

0 2 

r-, --, 

-

3 
TIM E (HOURS) 

.,--, 

2.49A - 1.51 V 

l.66A-l.50V 

-, .--, r-, 

.. ---· 

I 

4 5 

r-, 

6 



non BATTERY HEAT GENERATOR VS TIME 

150 

140 SECTION A X 11 CELLS 
SECTION B 0 SCELLS 

130 

120 X 
125 

X 

X 
X 

110 X X 
X 

- 100 X X ::::> 
I- X X 
Cl) 90 X 

0 
80 

X 

~ 
IA.I 
I-

;::, c( X 0 0 76 
a: 70 0 0 0 

' 0 
IA.I 0 
z X 0 0 
LA.J 60 
<.!) 0 

X 0 
I- 50 c( X 0 
LA.J 0 
:I: 40 
...J X 0 
...J 0 
LA.J 30 X 0 u 0 

20 X 0 

X 
0 

10 0 
0 

0 2 3 5 6 
TIME (HRS) 
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ROIi 
200 
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180 
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160 

150 

140 

130 
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Cl 
~ 
w 
z 
w 
C) 

I-

"' yJ 
J: 

90 -
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0 

X 

X 

HEAT GENERATOR VS TIME FULL BATTERY 

X 

X 

X 

X 

X 

X 

2 

X 

X 

X 

X 

X 

2 .75 AMPS- II CELLS 
1.55 AMPS - 8 CELLS 

3 

TIME (HOURS) 

X 
X 

X 
X 

X 
X 

X 

X 
X 

400WH 

5 6 
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ncn CELL CASE TEMPERATURE VS SORTIE TIME 
400W HOURS DISCHARGED IN 6 HOURS 

"' a: 130 :::, 

~ 
a: 
"' Cl. 120 2 

"' t-

"' ~ 110 
u 
..J 
..J 
"' 100 u 

90 

HEAT SINK AT BOTTOM OF BATTERY CASE 

( COUPLING 3,0 BTU/HR °F TO RADIATOR) 

CELL CASE~ 

,-------------

/ 
1/ 

/ 

/ 
/ 

/ 

✓-
// .......______ RADIATOR TEMPERATURE 

2 3 4 

SORTIE TIME HOURS 

5 6 



ROIi 40 % KOH 
BOILING POINT VS Al TITUDE 

oc 
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100 

90 

80 
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~ 70 
CA 
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10 

0 
700 600 500 400 300 200 100 mm Hg 



I IAREA - GAIN ~ 23d8 

fQ<XJAREA- GAIN< 23dB · 

ROIi 
HIGH GAIN ANTENNA 



RCII LCRU 

4. ELECTRICAL DESIGN 

A. PERFORMANCE SPECS. 
ERECTABLE ANTENNA LCRU ANTENNA 

PARAMETER SPEC SPEC 

WEIGHT s 13. 5 # s 3.5 # 

DIAMETER 12011 S38'' MAX 
TRAN SM IT FREQ. ft 2282 MHz 2'212. 5 ±10 MHz 
RECEIVE FREQ. fr 2102 MHz 2101. 802 ±10 MHz 
POLARIZATION RH 

0 
RH 

~ ELLIPTIC I TY s 2 DB, ± L3 BW S2 DB. ±2°BW 
' TRAN SM IT GA IN > 32 DB, ±1. 3°BW ? 23 DB, ±2. 5°BW ~ 

\\ RECEIVE GA IN > 3L 2 DB, ±L 3°Bw ~ 1s. s DB, ±2. s0Bw 
SI DE LOBE LEVEL >20 DB >16 DB 
TRANSMIT VSWR s l 2 S}. 2 
RECEIVE VSWR Sl-8 SLS 
IMPEDANCE 50 OHM 50 OHM 
POWER HANDLING 30 W cw 15 W cw 



RGII 

WT.= 3.7 LBS 

f / D = . 382 

ANTENNA IN DEPLOYED 
CONFIGURATION 

38 DIA. 

OPEN MESH 
/ / 

/ ANTENNA RIBS ( 12) 

OPTICAL DEV ICE 

LINKS 

PUSH-PULL 
/ DEVICE 

I 
I· 

I 
I 

FEED 

--23--

4 .75 

I 

L _ 



ncn 
4 

23 

15.!S 

HI-GAIN ANTENNA IN STOWED 
CONFIGURATION 

~--+--+-_.,,..__ 5. !SO MAX. DI A. 

,.__-ANTENNA RIBS 

......,:-- PUSH - PULL DEVICE 



non LCRU 

4. ELECTRICAL DESIGN 

B. ~SIGN PARAMETERS 

(1) OVERALL 

fl D 
EFFICIENCY 

(2) REFLECTOR 

EFFECTIVE DIAMETER 36.411 

SURFACE TOLERANCE 0.146" RMS 

(3) FEED 

10 DB BEAMW I DTH - 135° 
ELLIPTIC ITV < l DB 



RCJI CUP HELIX FEED 

....,. _______ 4" --------~ 

HELIX 
WINDING 

FIBERGLASS 
TUBE 

500 COAX. LINE 

.,.,,.,,,, 
,<""' cC - .,.,,.,,,, ;;::> ...,..........» 

.,.,,.,,,, .,,,,,,,,, .,.,,.,,,, 

CUP REFLECTOR 



RCII LOSS OF AREA BY SCALLOPING 



)l 

' (w 
8' 

non EFFECTIVE DIAMETER VS PERFORMANCE 

FO-. WORST CASE XMIT FREQUENCY 
FREQUENCY OF 2212 MHz 

DE Go 
INCHES DB 

35 23.47 
35-1/2 23.59 
36 23.71 
36-1/2 23.87 
37 23. 95 
37-1/2 24.07 
38 24.19 

♦o 

+o 
DEG 

9.90° 
9.78 
9.62 
9.51 
9.35 
9.25 
9.15 

I),. 
G

0 
- 23 DB ♦ 

•o ♦/2 
DB DtG 

0.47 0.40 l. 98° 
0. 59 0.45 2.20 
0.71 0.495 2.38 
0.83 0.535 2.54 
0.95 0.57 2.67 
1.07 0.61 2.82 
1.19 0.645 2.95 



~ 
~ 
~ 

ROIi COVERAGE VS EFFECTIVE DIAMETER 

<fJ / 2 

I 
GAIN • 23 dB fa) ±</,12 

2• 

1• 

o--~3~5~----3~6-----3~7----_J38 

EFFECTIVE DIAMETER 



RGJI 

110 

~ POWER 

BEAMWIDTH 
100 

...!_ POWER BANDWIDTH AND GAIN 
2

LOSS VS EFFECTIVE DIAMETER 

BEAMWIDTH 

90 ___ ___..______. _ ___. ________ _ 
34 35 36 37 38 

DIAMETER - INCHES 

OFF-AXIS GAIN LOSS (2262 MHz) 
1.0 

8 = 2 .5° 

GAIN L ____ _:8~=J2~.o2:o---------REDUCTION O. 5 L. 
dB 

03._4 _ __.__ _ __,___~-- ....__I ___ ...... 1 _ ____._ _ __,1 
35 36 37 38 

DIAMETER - INCHES 



ncn 

GAIN dB 
{Q) 8 • ± 2.0° 

GAIN dB 

24 

LCRU - TRANSMIT 
GAIN OVER SECTOR VS DIA. 

f = 2262 Mc n= 
.55 
.525 
.50 

22'-----'--------_.__...___.___ __ _ 

34 35 36 37 
DIA . - INCHES 

f = 2262 Mc 
24 

38 

n = 
.55 
.525 
.50 

(a) 8 = ± 2,50 23 ~~-~---~ __,=--~- ---- SPEC. 

22'---__. _ ___.,_ __ _._ _ _.l _ __._ _ _._l ---' 
34 35 36 37 38 

DIA . - INCHES 



ncn 

24 

GAIN dB 
(@ (iJ • t 2.00 23 

LCRU- RECEIVE 
GAi N OVER SECTOR VS DIA. 

f • 2092 Mc 

n= 
.55 
.525 
.50 

22L-----'-----'--....._ _________ _ 

34 

24 

GAIN dB 
23 <a> 9. ± 2.5° 

35 36 37 
DIA. - INCHES 

f = 2092 Mc 

38 

n­
.55 
.525 
50 

22L-..--1i~=-.L--L--.L-_J,,,J,_--L,_--'------J 
34 35 36 37 38 

DIA. - INCHES 



ROIi 
24 

GAIN dB 

GAIN OVER SECTOR VS OPENING FORCE 
( f=2262 MHz) 

n = .50 
# RIBS a 

-----x---------x,.__ 12 

8 = ± 2.00 23 
-x-- . 4-----10 

GAIN dB 
8 = ± 2.5° 

SPEC 

222;----~4~-1-~~_jL._~ _ __Jl____J _ __J _ __J 
6 8 10 12 

OPENING FORCE - LBS 

24 

n = .50 

222;---L-----:4;--___JL__~::--~-__J_ _ __J _ __j_ _ __l _ _J 
6 8 10 12 

OPEN ING FORCE - LBS 



ncn LCRU 

12 RIBS 

MAXIMUM GAIN (100% EFF.) • 27.19 DB FOR DIA. " 3811 AT 2262 MC 

AT 5~ EFF., GAIN • 24.19 DB 

FOR 7 LBS ~PLOYMENT FORCE, EFF. DIA. • 36.4" 

GAIN LOSS DUE TO REDUCING DIA. TO 36.4" .39 DB 

GAIN LOSS AT 8 .. ±2. 5° • 80 

24. 19 1. 19 DB 
-1.19 

TRAN SM IT GAIN ;. 23. 00 DB AT 2. 5° FOR 7 LBS PULL 

RECEIVE GAIN" 22.4 DB AT 2.5° FOR 7 LBS PULL 



RCII ANTENNA CONSTRUCTION 

PERIPHERAL 

TENSIO~-W--IR_E ___ __ 

SECTION A-A 

WIRE INSERT 

TEFLON 
TAPE 

RIB 



RCII 

FEED COAX 

TNC TYPE _ 
CONNECTOR 

DEPLOYMENT MECHANISM AND 
LOCKING DEVICE 

ANTENNA RIB STOWED 

~NTENNA RIB DEPLOYED 

--------

"J 
1: LIFTER 

---ACTUATION GRIP AND LOCKING CAM 



ROIi WE I GHT AND C. G. OF DEPLOYED ANTENNA 

COMPONENT WT. X wx -
INTERFACE NUT . 13 . 75 . 10 
CONNECTOR .10 ' 50 I 05 
HAND GRIP .25 I 88 • 22 
CENTRAL SUPPORT I 16 2,00 .32 
LOCKING CAM ,08 1. 62 . 13 
LINKAGE HUB .46 L 75 I 81 
Li NK S (12) ,05 3. 50 . 18 
PIVOT HUB .12 4.25 . 51 
RI BS (12) .60 8.00 4.80 

~ MESH .40 9.00 3.60 
' ; COAX FEED STEM .40 11. 50 4.60 

FEED HELIX . 15 19.00 2,85 
FEED CAP . 15 20. 00 3.00 
OPTICAL ASSEMBLY .40 22.00 8.80 
MISC. HARDWARE . 25 11. 50 2.87 

3.70 32.84 

C, G. 32.84 8.9 INCHES MEASURED FROM TIP OF 3.70 
INTERFACE NUT 



ROIi STRUCTURAL NODAL MODEL 
LCRU ANTENNA 

X 

61-70 
SUB. 4 

41-50 
SUB. 3 

1-30 SUB. 2 

e84 SUB. I 

85 

LEGEND·. 

-BAR 

= BEAM 

i2.Z: RIGID CONNECTION 

o ELASTOM ECHANIC 
NODAL POINT 

• OYNAM IC NODAL POINT 

y 

l 



ncn LCRU ANTENNA THERMAL ANALYSIS 

APPROACH 

• CORRELATE DATA AND RESULTS FROM LEM 
ERECTABLE ANTENNA ANALYSIS 

• ADDITIONAL ANALYSIS FOR UNIQUE PARTS (OPTICAL 
DEV I CE) 

• LCRU ANTENNA IS QUITE SIMILAR TO THE LEM EREC ­
TABLE ANTENNA IN BOTH MATERIALS USED AND 
CONSTRUCT ION 

ANTICIPATED RESULTS 

• WORST CASE DEFLECTIONS • WILL BE LESS THAN 
LEM ERECTABLE 

RIBS} DEFLECTIONS ARE WELL WITHIN 
FEED ALLOWABLE MICROWAVE LIMITS 



ncn THERMAL DEFLEC'TION 

SOLAR \ VECTOR 

8 i \ DEFLECTED// 

a \ B/2/ _l 
- a 8 

'l --, {. ---~ - a BENT 
FEED 

8 

~ 
8 a = a= 

DIA OF REFL FEED LENGTH 

, /// . 
77 ·'l. >777- 7,./ 7,7";:,;> ?'? ✓"? 

RIB DEFLECTION FEED DEFLECTION 



~ 
' ~ 

non 
• ANTENNA POINTED AT SUN ~ NO DANGEROUS HEATING OF FEED AREA DUE 

TO THE FOCUSING OF REFLECTED SUNLIGHT WILL TAKE PLACE. THE 
REFLECTOR SOLi D AREA IS SMALL 

• COMPARISON BETWEEN LEM ERECTABLE AND LCRU ANTENNAS 

ERECTABLE LCRU 

MAXIMUM TEMPERATURES: 

RIBS: 200°F 200°F 
MESH: 500°F 500°F 
OPTICAL: 2DO°F 

MAXIMUM FEED TIP DEFLECTION: 0.14 INCH 0. 005 I NCH 

MAXIMUM FEED TIP ROTATION: 0.115° 0.040° 

MAXIMUM RIB TIP DEFLECTION: 0.078 INCH 0.030 IN 



non LCRU BORESIGHT ANALYSIS 

SUMMARY OF ANTENNA AIMING ERRORS 

THIS SPECIFICATION, LRSP-SA/H ·L REQUIRES THAT THE OVERALL POINTING 
ERROR TO THE ANTENNA SHALL BE ±0. 80° MAXIMUM AS MEASURED BETWEEN 
THl RF BORES IGHT ANu OPTICAL SIGHT. 

PEAK! la-t RMS 

A. OPTICAL SIGHTING UNIT AND RF BEAM SHIFT .160° .053° 
DUE TO FEED DISPLACEMENT 

B. THERMAL DISTORTION .0600 .035° 
" ' . 2QClo .~70 ' c. BEAM POSITION DETERMINATION AND ~ 

BORES IGHT ING ACCURACY 

D. OPT I CAL DEV I CE ACCURACY 
.083° .028° 1. I NTE,~NAL LI NE OF SIGHT ACC. 

2. MOUNT I NG ACCURACY . 250° .083° 
3. FEED TO RF SEAM ALIGNMENT .100° .033° 
4. ROTATIONAL ACCURACY .160° . 053° 

E. CENTERING OF EARTH WITHIN RETICLE .200° 

F. REDEPLOYMENT ACCURACIES .100° 

l CT RMS ERROR = • 265° 
3 CT ERROR :: • 7950 

THE ABOVE ERRORS ARE IN ACCORD WITH SPECIFICATION LRSP-SAIH-l. 



ncn 

THE OWJECTIVE 
LENS AXIS IS 
ALIGNED TO 
THE EARTH IN 
CENTEIUNG THE 
EARTH IMAGE IN 
THE It ETICLE 
CIRCLE 

OPTICAL CONCEPT PROJECTING IMAGE ON 
A GROUND GLASS PLATE 

OBJECTIVE LENS 
(FOCAL LENGTH 
OF 4.5 INCHES) 

/PATH- FOLDING IIIRROR 

GROUND 
GLASS 

RETICLE 
PATTERN 

( LUMINOUS) 

EARTH IMAGE 
(.15 INCH 
DIAMETER) 

6ROUD GLASS 
VIEWING PLATE 





COMPUTATIONS . 
S.O. No. ···-··-·------'AGE ....... ~.·---········ . 

DEFF.NSE ELECTROKIC PRODUCTS EN6l .. S.Mo_r1.t/i·s·--···-·-·· CHKD ·······-···-······ . 
MOOR£9T01'·s. Jl,EW JERSl."T 4 I ?o/zo 

DATE -·· . - ·--RcV. ··---

SUIJ£CT: ........ LC.RU .......... ANT.Et-U-JA .... - ... REFLEC. TOR_··-·-···-·--···. ·-··-
ffiM: ·---·F o.Rc cs .... _.Aq o .... _ _DC FL£ c_ T 1 o rJ..S ... ____________ _ 

Tl-/!" C ALC UL AT I01JS PRE; ENT E O IN TH£ FOLLOW ,r.j: 
PIIG-ES C Ar.J BE US£ D As A CRITERION r:-o~ THE R: = 
5 #-IA Pf Arv D RIB C ROS 5 - SE C. TIO tJ OF T HE LC. f: !A A N T £ l'I N A • FI 
A ;J £ R f'. J f. e :J. i;; ; E. T Ii ;.j AL'( 5 / S VJ A S f' E ~ F O P- ME D TO F / f,J D 
~IHJY Rte$ AP.£ NE£0~D TO ftPPROX/Mf¾T£ TH£ PA,QABOL..; : 
D F, i-1 5 rl Ii P £ W IT H I rJ R M 5 S P CC. I F I C AT Io 1" S • A S U t-tr-'\ A RY o F 
THIS CALCULATION IS Sr(OVJN Otl PAG-E ii INDIC.ATttJG- T[, , 
1?165 "TO e£ SUFFICIENT. 

TUE Cl)LCV.LAT IG!,J> B~GIIHJHJG ·Of'J p;,G:S I AS SU.MC: TEN RIE -, 
AN ~/C· F_ .~,TI0 op • ?7S; Rli DIAL AND C:RCUMFERENTIAL ME:: · 
TEMS!O;-J OF .OL/ 11:/tt-.. Tf-!E FOf?C.£.5 EX£RT£0 8Y- TH£ M£Si-{ 
f£~1Pt{Cf-Y \:,1 /RE or-J Tl-/£ RIBS AF?.E !i:l T.'-{£ OPD~N Or.:-: 
O R L £ 5 S . T l-1 t: f'·I o M £ tJ TS O F THC:. S !:. ;:- c P (. r: ~ ARE B £. T .,, .. _ :- : 
0 I: t1 D .2. • S in · IJ. • T I/£. /vi 14 X I ,v, ~ i'-'l ST R. :::_ S :: I S I (.; :-~ .".: f' : : _,, 
·•;r 1 IT ·•tJ T .- Y/r:" --R ... ~ - ,... ~ - ,...,...--. p·t (" . ·)- .. • · - L • w t; , - ,•, L _ - ..... :;, f • c. :.;. :;, . .) r .:. ~, ._; _, ,.. ~ r, ,._ ,..._ ., ·, ~ -
5.:. :_ T;::)r; OF ~ IA·C.H liL!.,U·~: :'JU. Vi S~:J.AR'i: TU 3/ fJG 'vV ITH . :::>t irJ.:. H 
Vlt :i!. T;;1cv·,_·:: /\!"JP .ft $L'.;,TT£0 /;'}'.:_..£();· /S A:.>· ')M[".I)). 

Ti;:::- DEstP ·.? FINAL SH/IP£ ".'\,=- THE f{/8:5 l'5 c .~!..C'..J! .. h7£IJ U 
,.q C.Cf?.~~C.T ):) MltD~ TO Mlf)lfvt1Z£ ·n1£ G£Ot-·1~:e:c,~L !)f.yi,~1/ ( 

pt;.':) ;',! Tti£ P.eJP.h BOLi(_ S HAPE:. THE we., G HT ~,-: c.r,c. tf fU3 
LESS ,HAN .03 lb. 

CAS.11:;LthNO'S Tl-/£0f-£f.1 IS 1..).$£.D TO ·:...l1LCULl,TE Tri£ 
vc,u:c:-·10.vs CF" TH£ RISS V\Jt/Ct•J L0/1[)£D. ev Tl/[ re,;:,;):) 
TH£ MES.H AND PERIPHERY WIRE. ll J.{frND CfJLCULfl:/0t'J Sri~. 
·1-1 0.CFL£C.TION OF" .03 //\)CHES AT THE ErJ·Q OF Tl-IC R1f:. ;--

II WtR£ ,DJStor-) OF .7 lb. TH£ £Ql-{~T/◊NS AR.£ '.i'JRttTC 
UP I t-J ll MOP.£ GE:N[ RA L V✓Ay /IND I\ PR?.; f-AH. I 5 \,\/ Rr·: · 
FOR -r~f£ ,-, f-1£-S ;-fltfJliJG C.OMPr..J.TER' R.£.SULI.:> CF -,-,;[. Pt~o~r 
FC·i~ Tvvo C./IS..£:. OF WIR€ "TCfJSlo,-J. ARE SNOWr..J_Ti-f£ t~-· .. · .... 
A :·! D WI R c T t: r-J; I c 'J 5 ::. ,1; J 8 £ VA PIED A ,VD THE RE S !.IL T 5 , . -
SHvll/ TrfE TCJ/S/Q ,"/~ u st:o, Tt/C S/lG OF TUE VJ/RE.) TUE ocru::c~: : 
AT POl/1)15 AL ~tJ~ TI-/C RIB FOR EACH CA5~ PR 01lG-Plt! ·~r•:EO. 

(3UC.KL/rJC. /S CONSJOCP~.D AND TH£ CALC.i.J..Ll\TIONS 
~IIOVl.i NO PROBL£t1. F0f~C£$ ltJ 'Tl-I£ MEMBERS AR.£ !=OU.ND T~ 
8 £ IN it{£ l~RE!l or !.O U, Tl.N5 JO!) Vhf£tv IN Tift: £REC Tf .... 
po-.;I,I0N /iND L£::.S 71111"1 • !i I!. C o,•-·~Pf:£ 3$10/} WN/1.£ CLO:,. _; 

7't/~ R.F.FLECTOI<. CLOSING Tf/:- Rc.FLCCTO,'? ON TilE t✓lC: . . -.' 
WILL F£.~~u If~£ A8C>UT ~ ll £Xf.RT£P B\' THC Ar:.TP:)N/-\u,T. 
CPc-o,o~ TH!. IU-) T£1-lt-!/1 TO Tl/£ T£11::.1orJ::. PP.C c:;Cf,!/{-;£ D o :I 
P!iC.l: I Rt:q~llRCS P.R•=>U..T 2.7 lb FO(~C.£ (TE.N-=.713 !/). FCt? -:·· 
CA~C 01-- TElJ:: /.2?-1 i~ J /0,2S lb:_, AR.£ kCG!t.,Uf.~[O TO OPf-// IT. 

7;,./.5°,5. 



... 
ll lla.---------r.:A.GE _ ___ _ 

DEF.EKSE ELECTRONIC PRODUCTS Bl6R s. M~<e,dis CffKD ---

aooars'vws. liEW .JEDSa- DAJE 4/zo/7o uv ____ _ 

-~= _LC RU!... . ..--A~-N~- -'!T_.E~N~-N~· -s:;;Aik_____........:-R:3o..E~F-'!L=-E-C...,TwC.L.!.>R.....__ _____ _,;.__ 
RBI: £~RoR 8UOG£T 

PE K 5 

G£0Mt:TR..Y 3:X. ·-X. 
WRINKLES .o, .. 03 
ToL£~F1?:c.rs .015 .oo5 
ASSCMBL-Y .'2-'# .--at 
DEPLOYHft-J T .03 • 01 

THERMAL .. 18 .Of; 

• lt7S" 

. •7- I '2. ,.. z_ 2 '3- 'Z '% 
• - J ::= "ll ~ . ~ 3 -t • oos -,- . o& _ ~. <> 1 + . o, 

X = .t59S- (RMS) 
3)( = -~73 {PEAK) 

GE.OH!:T RY LO.SS£S: 

IF TH£ '-rc.·.~ETRY L~5:cs ARE SPL/, OtJ 

Ttf£ PnP.A8(JLIC SHAP£.1 TH£ PEP.K D£VlltT 10;) 

2(.~72) = (~ )~ (r.)(. 2'31 +.:S71) 

2 = DCPTH OF DISH :: 6. 33 
2 

.'15l 3;z (6- 33)( IJ/05 j 

N2 = '12./ 
N = q,( 

REqu, R£ ol 

BOTH SID~: c.~ 
CAN f3E Ooi<eL~ '. 

GAIN LOSS Du£ TO IMPERFEC. T PflRA8<>LIC. SHAPE(.1275 1rJ. 
. 2. 

A cl 6 = ~. 9 ( ~ (J) 2. =- '-I. q ( 2 . 2 8 Cf 5 ~ • I g 7 5 ,~) - ~ 8' 't 2. db 

LESS THAN I d6 LOSS-o.1(. 



· COMPUTATIONS 

~•-------~6E ----
DEFENSE ELECTRO:rnc PRODUC'l'S 

-••s1ovs. JiSW .n:IISEI' 

-8161. s.r.J1t.cq, 1,-s OfO __ _ 

. 11A1E 4-/3/ 70 lfV. ___ _ 

suaECI: -~L=C.:..cRI.J!tAa.___.!J.A.f!tJ[._TL--~.!!,✓:..L:,J':..LA.L----,iri...:E-fLJLt:J£~"wTL..:O~e-----------
lllM: __ --=-A~>C:;....:...:/ ll=L=-__.L=O~ll=D~.5=--0__::.;;N_.;.;:R:.;;_l=BS ____________ _ 

/. R~Dl/iL MESH TEt.lS totl : 

~-1 1, 1 1 " ; l f ~ 
'K 

e. 

------ - - - r .. . -- . 
To.. l'--.. ~H=t.];ll 
~ 

f.18 

..... 

_, 

-F• == r,l..C 
- //, ( • ·Jl ) 'FR - ;Olf iG 1?~ /J" i~ 

FR= .~-7 II, 

.IIXIIIL. COMPOIJE1JT-= FR cosoe. j .__ ______ _ 
'IT -ttUB FR~ .~7( f2)"':!:;..3'1 J, 

,: = 
CL 

Tc... IS (.Ji£{ 5£ D 
- -rEJJ s,0.,.1. , H, s 

~ 2 'R D SuJ fl 
SH-

.41 

IN P'1t1T 8'( 11/E R AVlf.i- M£" 

PORTUUJ IS Ff:( • 
- SL .rt {3 
2 

1i1E.l'~For-c, Tl(~ po,-,:·r,::,u D~ E To ~JIG£ P(!~,£ 11 ;.;: .,·· 

is : r, = Tei- - F_; - s(r.. (l ::- .-1 ,- ·;7 (. 31) 

Ip= . 31/- lb 

F p -= '2 Tp s.1rJ f) -= 2 /. 3/f) (. 31) == , 2-1 /I, 

!IXIIIL CO~PurlENT = Fp COS (/I 

3. C.H~f,!)W1$£ M£SH __ TE.1'/$JOtJ: 

FoRc.~ PEF. UNIT L£r-JG-TH Tc..~ 2. 7s StN/!l 

-,;.C. = 2 (. o~t )(. :?I) = . O 2. 4 7 Jb~ 
. /,A 

T6TAL FOP.CE Fe.= To.(LEIJGTH OF R1BJ 

.Fe. = . 021-f7 /zoj == • ~ 9 lb 

AX 11\L COM P:::.NEtJT == Fe __ ~-~s_,,,P 



~. . - . .... 

No. ·······-----··-·---·-'"6E ·····-·~·---··-·· 
DEFENSE ELECTRONIC PRODlfCTS · EN~ll .S.MQ.ru.l:s ... _._CHKD --·-·----

MOUnEHTOwx. N1:11· JE.JHIET DATE ...... 1../~./.Z.fL ...... ,..REV. ---· 

LCRt.( ltNT£rJf\J~-R£FL~C.ToR . . _ __JUJJECT• -··· ·········•·•·-················ ....... _. __ ............... - •......•.. __ ._ .......................... - ......... -···----·--··-·· .......... - ..... - .. --

ll&h _____ .. MOM.E tJTS .. 0 ~ ...... R 1_8 5 _ ..... -·--·-.. ·-· .. ·--·-·---·-· .. ·-··-···,, .. _ 

Fp. 

MOM£NiT IJT HUB IS APPROXIMltTEL'(: 

< 
H 

1.2. 6 in. lb 

2~ CHOf•!)'}.'IS~ M_E:SJ:L..JF:.f/SIO/./: 

, 

.ii. . ~-----f 

_,, i :.I ~· 
., a...: ·------

Mc.= --rc, ( i) -(D1S,MIC£ -,o FoR.C.~ C£1JTl:1.,J[, 

11or1iE1-Jr AT HUB: ,vlc. ~ .02.11(2.c)( t) 
Mc ~ • 1 't it\ / h 

AT HUB : f1R ~-. 111 I/.( s /,..) 
f1 ~ ~ - 2 ,35 i h /I, 



-

~UMl'U I A 1 ION!> 

No. ......... _ · .. ·-·-·---··PAGE ....... 3 - · 
DEFENSE ELECTROKIC PRODUCTS 

.IIOORESTOW~. NEW JERSEY 

ENGll .. -?..:.Jt~.! .. ~L!.?. ............... CHKD ·······--

'f/7/70 DATE ..... _ ................................ _ ..... REV. ----

. . . L C R tA · It N TE. r✓ NA - .Re. FL~ c To R 
"'SUIJECT • ............................ ·---·· ............................... _ .. _ .. ... _ .. _ ......... - .................. ·--·--------

fflM: .. .S HE,.1R--9 tJ .. R.1.8 5 ............... -·-----·--·---·----····-····-······---

/. PC R IPH£P.'( W1P.e it: ,YS.L6N: 

P. = p Fp sitJ 4' 

fp . S f{e/lR AT TIP Pp ~ .2.1(.s7 ) ~ .1'7- lb 

511£/IR ili tlU6 -::::.::o 

2.. C HORD'J) Is r. M£5~ T (. II SJ<> 1) :-

Pc. = Fe. 5 IN 'f 

/IT ,IP Pc. -::--c:. ,19(.s-1) - . "2.8 lb ·-
/tr N(.//3 Pc.. ?c; C 

,_. 

3. R Ii DI AL ME S 11 T EI✓ SI o N : 

P.._ = Po 5 IN c< 
~ . "' 

AT HUB fR ~ .it-7{.57)~ ,27 /i 
·,q; TIP PR ~O 

\ 

7-157 



~ .... ______ lfd.E_L_ 
DE.rEnSE ELECTROA,c PRODUCTS BIGt S."if~r,.Ji .s 

1tA1E 1./-/3/70 

CHII) __ _ 

-JECT: __ L_C_R_Q_A_t-IT_E_tJ_N_JI_-_R_£_F_L_E'C_T_O_R __________ _ 

IIBk --·---=s=-T~'~E..:::S.::.S_....Jf1...:.fll=--_u.f:.ul8~.-J:..{ A;;.;..:...P..;.f'...,;.R:...:o:....;r;;...;..:1 M:....:...!.fc::....:Tc_.:£:=..c..) _______ _ 

AXIAL FOfc..E l!T 3"01:17' = .3'1.,_ _.'ZI +.1/t/ == J.091A 

HOltEN. /IT 70//IT = .2.1 t,)+.oz1-1f.,s)(-!t.)-z.t(-611)= /. Oi• /6 
SIIEliR '17 :TOI NT ~ .. 2. 7 //, 

~= .01( :, 1'-!; --t: -f' 2{.1}-1- i +. 2 3 + ; ) 

-A. :: • o 1 ( /. I/ 3) == • 014 3 ; 1t. -z 

I = ,; [{;-j!_ (.2~/']-t- ii [l.o,J(-z3) 3
] r 2 f.(. 10.:::- 1(. o,lf ,.,. ·:· -

~• J/ • Jl• .... :· -

I= 1~ [.oo~-;-.6o2tl -l- .1. [, -i. 1v 10~1. 2 [ -(..,. -
· j 1'1.. • "' _j ~ .00/D=, ,r:..,f -:··. 

I== 9. 17 4-lf,-s -t /. 01 ~ 10-5 + 3. o 3,x 11:>-s 

I= 

.f Nott ='~flL ST P.r::.s.)o-- ~ F + MC. 
A I 

ff = /.09 Ii , ./.0 ir!I./-} ,',i) 
.01'{ 3 ;,._-z 1 

/, 3 2. I K lo- -.;~. II.,; 

7-/S8 



COMPUTATIONS 

DEFENSE EI.ECTROKIC J>RODUCTS 

r 

MOOHESTOWN. NEW .1£RS£\" 

---------,--.. ····-··-···--

£ =. 375 
D 

?!- • o,s,i17 g-2 

wkeye_ d == r C.05(3 

• •.. ·X. : • o,s I (. 9 5 r) 2 

?!. = . O/b·'i27 5 '(' 2 

LE/JC.Tl-/: L" s: Js = .r O I+(¥, )o/.J/."f = J.'(j Ir (.o;d r f ).,. 

L = .on~1'p1:u,-r- ri)c)r 

L = . 01~ ~, 3 E? J } ~. G + 361 t tr7.6[h( I 'I f fi2t7 )-~ 

L = .o,6'13 [6£3-t 'iZb(.Z;... 51.rr-/4L30.1)]-= 11.-i.2. + 1s-.11 (1.00 -3.t.t l) 

L = J f. 2 2 + 3. 9 t -=-- 2 O. 2 o l n. 

WEIGHT: W == i' AL=./ ~ (011/3/n~.(20.2 O in.) 



:. ...._ _ ..... --.~-----.. ---'AGE ........ ~ .............. . 
DEFENSE RLECTHONIC PRODUCTS ENGl • .5 ..... l1.t.x:LA.1Ls ............. CHKD ......... ·- ·-········· 

MOORESTOWN, NEW ,lt;RfilE\" DATE . £/./6./70 .......... lEV . ...... ·--·--·········· 

SUBJECT: ........... L .C.Rl,\ ....... ANT.E.NN A .... - ....... RE_F'_'f,..,f;C TOR: ··········-.. ·- ···· ..... - ... - ............ ' .. _ ...... . 
ffEM: ......... Fo. R.C.. £ S ..... .1 N ........ M EMJ3 ER 5 ...... A_tJ Q .... -. s.u P PG?.R r .s. __ .. __ ..................... . 

l!
J,t'F_·~R~- ···- 'I 

(" .~FR 
I 

Fp 
'I I ,. . F, 

.• ' C-

I 
I 
i 

I -·-- .V. 
! I 
➔ H=/ 23if.'-: t>, I 

-z.. F" ~ ~ R;; - F so./ ,1,0 = Fp + Fe. -t FR cos :/ 
F SIN 1/I = Rd- .2/-.'fC/-.~7(,f3) 

F = ~ I - /. 09/ 'f,,s, / .(d"6 

~ F"Jt ~ R~ ~ F cos~11°+ Fi?. 5/N tJI 
R}!::: .7SS F +- . S-5' FR 

~ MR ~ 2., e 7 s F:. = 7 F P - t/. b FR -,. 3 F c.. 

/: = 7 (.21)- t/. 6(. 47)-t 3 (. '·HJ 
· 2.1875" 

I F = • 35, lb I 
I?~ =. 7S~F +. r:,· .-s- F~ -:::.7SS(,3st.)f,S"5(>-i 

·I f?_~ ~ • 5 2(:. lb] 
R~ -= . 3 5t. (. G -cc.) + I. o q. -= . 2 3 -t 1. o 9 

. ~d ::: I, 3 2 Ji] 



DEM l:tx, 

DEFEliSE ELEC'J"RO.KIC PRODUCTS 
IUI MISIOV:S. IIEW .n:IISE'I" 

7 lla.------~E---
EN6t S. t-l~ca l;, CilCD ___ _ 

DA1E J/-/8 /70 uv. ___ _ 

LCRU A~TENNA REFLECTOR 
SUIJ£Ct: ---------------~-----'-----------

DEF LC:.C.. T ffflt'S 

,1 SSLU--\E JI LOA D 
IN Tl/£ D/R£CTIO// 

OEFLE<-T ION d A 

'p• /fT POll/ 1 --~~ 
Of I H£ 1)£511; :;:. _ 

cooRDlflATES or PouJTS: A (1:,..2..3J ,1J 
8 (. 375is. ,5:., ) 

-'- r" N2J ..L (A "'2 r. -
lA== 2 J8 E./\ s+ 2)

8 
u~~ · 

tJ =: NORMAL FORCE 
M-::'.' BE/JDti.J& fJ\OM~tJT 

~ = ~ == (1,. _ft. ~ Js -tlA ;,,; ~ ;•; 
II o.P ..Js~ £'- ~v - - - . -, 

. ,.. I BL.! .,_;,;---- · 

pccsf}. ffl ~it-J'i'" 

_/ ·lT Fp + Fi: c.cs 'P,.-t p 51'!1/'11 

. M = (Fp+ _g3FR+.sr,P)(s-_q3-z) 

-t (-K3P-.56FR)( ,ct-,;;) · 

+ Tc:. (1.) ( ;r. ?J:1·~) 

N= . (Fp +,/3 Fi!-1:s,p) Co.s ff 

+{.5"'~FP.--83P) S,r./ljl 

+ Tc.(l)(c..o:, lJJ) 

'- ·· /J =iA ,. -JA ~ r~~)z t A a:. s - . I J.. - ,.... ,, 

B B ..J I ~-;;; :.,d 

~ TA tJ 4' = ,,/\ ., == • o 3 2. 9 / !f 
U(<f 0 

.•. SINlJ'== 
Tl! ,., <P 

F,·;,,f.J~"1 

I 

. 03-2 9-1) 

. J 1-t (.032 'ijJ;:_ 
, 



DEFI~NSE ELECTRONIC PRODUCTS 
MOOHE.<JTOWN, NEW .a:nrm\" 

) 

' :No ....... ---··---·-·-·--·-'AGE ···-·-'---· .. ,-.... 

EN&R •.... 5 •M~ r r-LJ.-.!>_ ....... cHKD ··-·--·---···· 

. DATE ... ,_,_1...L.3./.-7..Q .. , __ .... EV. -·---



COMPUTATIONS 
. 9 

S.O. No. •· ·····--·------AGE ·····---

DEFENSE El.ECTr<OKIC PRODUCTS ENGll .. -2.~J~~X:.~..f.L~L ........... CHKD ---

MOOllf"-«.Tows, NEW .n:mo:y u I eL 7._ I) 
DATE .... - .!. ................. .. ····-······-REV. ----

SUBJECT· ···-·····L·C·Rt). ........ .AN.T .EN.N.A ... - .. _R£..FJ.. ·Cc,ToR.~---------
D£F LEC. T ION 5 

ITEM: ···-··············-···················································· ··· ····-··-·-,-----------------

dA = £~ [s., ( J!,,,l sg.7-.,t-11. 3'1-. t) -.,~-, (s~. 7-2 9. q)-.0012. ( CJ.5 (s:.f .7)-2..st {-:.. :. 

-'f-2,[¾ S3.7-,rl!_,,-, .. -, 

...L f -r · \7 ,1 + EI L- 0 l rt(34_7)-s.11,(2~.1)+12&(h,., .s3,7-Jn. 31-'1+.0'/11{,117/-2 !]·': · 

-.01-1:~[~. Jj-,_('1{, 119- I. ?(2cr'f2;)~11·i(11j 3 G. f+ I 1 :;(s.1t) 3o. i . 
-107, JV/ (f!.,;1.. Sf. 1-.,,,i"il 3 {,. 0) ] 

{-~IZ) . 

-t 0 "~:1,,•;- _-<"Jh/ ·',..,J+l!->(2C1.:.1 )7 / J .1 : 
• -.J ''- -- , ~, 

1
1 i:: , , 2 -:-1.1 -.o~~co1s(7Jtrt'(3s.<;)-s.10 .· 

( 

- r \ 
-- 0"" ~- oo.,..,... r. r- ✓ J If~~( -:::5 ::, ) - ,::-- /1~(~0 ,:.)/ 

• . .., _, - , .... - I J _,. .,_, .I ---· '! ' b . ·.J . . • I 
. . 

JA = EIA ~s-.~(. L/ L/) ~-£~"1/ ~- 3)-.:.:>072 (62,il 

+ _I__ rL~, 6'11 {I!, 15i) - .01~113 ( 1 s, 76 tf ) +.oo::,'-f-J! It ii1Jo ;~ )-.OOOjC'H { __.;: 
1 
v53, ~ :;_:- ~-

E: I · ' ' ' . ✓ 

-.ooovo:;;~5(i'J.
1
;o5,c-: .-, 

, 
.03/ Ln ..... 



COMPUTATIONS 

• · .No.··-·- -·---· PAGE ....... .f_Q__ 

DEFENSE ELECTUONIC PRODUCTS 
MOORESTO'WN. liEW JERS&Y 

ENGl _ S ... /1!1..C"l,\.l,'.J ... _. __ .. CHKD ---

DA~ ··--'t .. L.l.q./_7..9..._._REV. ··---

. 

[5./, ~;J:::: c...J G, · · -
-----~ ----.... F 

M = (rp-1.. f3rR+ •c. ( tt., - :E! J ){s.q 3- -~:/·) +. 5t.P (D-.o~t,:: :::_ -
2.1 -

Wt/ERE: 

,., -
"'-0 -

-t .23P(c-:J) - .S6 FR[l'?-~) 

Ki = . "3 I D FR - ~ . 9 G +. ~ t, FR (1 1 t C) - /. 6 . D Tc... - 2. 3 C. Tc.. , . 

K '2 == - . 5" 6 G F ( D-+ s. 9 3) -f S. ·1 F F P. - • ! 3 c. F G - • '1 t FR -t 2. • 3 'c.. 
\ 

K3 -= -. 31 FFR. -f.J3 FG f,27 F Tc. ( D-rS.?3)-t. ~o CF T~ 

K'f-= ,6"6 G-F 2 -.~0F1c_ 

Ks-- : - .. 2 7 p-i- Te. 



COMPUTATIONS 
. ,, 

-Ji. No ...... --·-··----'AGE ··············- . 

DEFENSE ELECTRONIC PRODUCTS ENGR .. .:?..: .. ~.~r._g .. J..1:.?. ... - ....... CHKD --
MOORESTOW~. JiiEW .JERS&\" . tf / q I 70 DATE ···--······-· .. - .. _-.... lEV. ·---

SUBJECT: ............. LC.f?.U ....... A.N.TE . .N.N A ... - ... R.EFL..EC. TOR, ....... --... -·-·-···-·-·-·--=--.. 
REM: ............... ___ .. DE FL g: C. TJ.OtJ £ ....... ·-·--·-·---·-· . ·-.. ---

. I "" ~: [ ~o[ 11 fiu,~,:r H~(, Jh,(ry+ Jiu. t;;"' 3 

J= 2F -£I 

. +K1 u (jn'+J')] 

-t- K 5l(c,-S./6)~~f,z6 -r Ci 

~o { Z 0 )+ K, ( Z 1 )·r-1<.i.{ Z~ )+t3( Z 3 jtK-1( Z 4 

t I( s ( Zs) 

w H£RC: 

--.... 

"Z O ::: i C Q -+ ~ (, 3 .10L ( C -t G.) - 17 3 '1 . 

2 1 = 1Q3
- C/207 

Z 2 == f c c/ - 116 c Q - , o 1, g 1 hL ( c -,. Q) -t 3 6 ~ 1 7 3 3 

23::: (~
2 

- /23)Q3 + 31 '-11/j 536 . 

Z 'I = (c - s-. /6) ( c.'1 Q -J- 2 l;Zi· ~1 )(. ~ J 

Zs= (c- s-.,t)(C
5
Q + 1r2, c,23)(.5) 

Q= Jc,26-tC 2 --. 

\ 



-

COMPUTATIONS 
. 12 
).". No. ··-·-· PAGE -····-··- · 

DEFENSE F.J.ECTROKIC PRODUCTS 
MOORESTOWN, MEW J&R!iE\" 

ENGR - .••. ?..: .. f.1.~_1:.u.l.1:.~-·-·-CHKD ---­
DATE .... -Y . .l..t..1./..70 REV.----

SUIJECT· ···-·-·L CRU. ...... AN T £ N NA ..... ---R.E F" LE C. 7 0 R.._ _________ _ 
REM: TE.!::-.. ~ ~.~.E.·-··-····!:.~.9.~.~~.~1... FOR DEF LE C. TJ. 0 rJ S······-··-·-··---

T R = RADIAL MESH TENSION 

TS= CIRC.UMf£RENTIAL M!:5-H TENSION 
Tft.J::: T £ N SlotJ I rJ PERIPHERY WI RE 
TA :.- C.HOROV•ll:.:= C.Ot•\PON£r,JT OF TEN 
H = SAG OF PERIPHERY WIRE 
D - :::: "1- VALU.E OF l)CrL EC.TION POINT 
C == /:f VALUE 

DErL= DfFLEC.TtorJ I\T (D 1C) NORMIU ... TO Rl6 

/. /0 
I. I I 
,. /2 

1.13 

/.II./ ,.,s 
/. I b 

/.17 
/./75 
I. IJ 

2.0/ 

2. ' 
2.2. 
2.. '3 
2.'-1 
2.~ 
2.5.!: 
2. . 6 
2.1::,05'" 
2.. 6/ 
2 .--62 
Z.bZ 

2 ,l,J/ 

2.6C" 
Z.66 
2.7 
2.8 

3. ' 

FOP. I-'\ I 
F"ORI-\ '2 

~ -:-,01(,1/275 

H =- {17,25-,r TP.)l,A 
FR= 11.75"-i. TR 
TEtJ= 5QR.T(TA1-2t.6lt~TA*FR t F:~1'2} · 
FP=- -~18 if {T//- .151/-Jf FR) 
TC=.61$-XTS 

r~1oooeoco J I= .OOC/3?-/ 
G = ~P + .23-r. f=R -r Cf*'*TC. 
T'('( _ FCif?/"'1 I 

DO . ·-ART 2. FOR D= S-.5: .5: ,er 
-' 

D= .0/6/./275,tC.1'2 
K ~ = 3. 3 .;t; C: 7': 0 - .5. ~~ t:, -i: r f: -+ '{. =! .': C. 1. G- -_ K. 7-lf C 'if FR. 
K I = . 3/1( Di Fl(- 11.?-A G -t .7(,~ F"{~ i.(P1+C.)-I. 6 ~ (),r.-T C. - 2. ~ ~ C. * -re. 
K2 = -.56 I.Gt< r-~( D-tS.C; 3) + S. C:0=1: FR-. i~t-C~ fl. G- -."I- l. FR 4 2. 3 ,C. 
K 3:. - . "$t •►. FI. F.~ +. g~.;, F I.G+. 271:· F ~TC*( D+S.Cf 3) i". 1-u,,C.-it F if TC. 
K.1-/=. S-6 tf GK F1• 2. -.~ Jl-F f.TC. 
K~=-.27ttTC.--lt Ft2 
R= ('2. "IP I( £!.I)) t<{5Q RT {I+ (. Olb'l2.. 15 !. 2-;,t O) 1• 2)) / (. gg .,-_011* D) 

Q = SCQRT (=t2G.+ C1'~) 
?. O = . 5 :ct C. ~ Q t 'It ; -:¥ t.. N ( C. -f Q} - . I 7 3 q 
~I-: (Q1'3)/3-9207 

2 2 = .251tC ~ Q.1-3-116-/f c..;,e Q.-107/J~ -Jf LN(C-+Q)-1- 36 '1733 
2 3 -= (. 2 i C. 1' 2 - I 2 3) -.i< Q 1' 3 -1- 3 .!/ 7 / 5 3 b \ 
Z. J.f ,. ( C - 5. I 6 )if ( Q ~ C ,7, '/ + 2 I t ?.1) it . 5 
r. ~ =- ( C- 5.16 J-;r. ( Q ~ ·':.. '. 5 + II 2 q 2 3 J .j( • 5" 
0£ FL::: R ;< ( 20 it Y.,tH ;! I~~ I +:: 2 ,0( 2-\- 2 3 r. K 3-+ ~ '-I it- K 'I t Z. S -i( ~ 5) 
i'(Pc TRJ TS ;TE.r.J) HJ O;C) D£FL IN FORM '2. 

OGS PP.RT I P0R 7R.== .0 1/ r, R. TS= .OJ./ t:~R TA=.t-11 11.0 

rR TS TE.N tf D C DE.FL 
. #tl"t/ .11-:nr 11ft, (/t!,t #,{ttlA ~#'"d# ;/fl'I, -ff tr. II# It It# 



.. 09 PA~T 3 
TR TS Tl-:N H ·o C DEF'L 

.040 .040 .713 1.683 .497 s.s .00337 

.040 .040 .113 1.683 • 591 6.0 .00363 - .040 .040 .113 1. 683 • 69.ti 6.5 .00404 

.040 .040 .113 I .683 .sos 1.0 .00459 

.040 .040 • 71 ~,,0: - •.;;.· J .683 .924 1.s -00529 

.040 .040 .113 J .683 I. 05 I s.o .00614 

.040 .040 .113 J .683 I. 18 7 s.s .00715 

.040 .040 .113 J .683 J.331 9.0 .00829 

.040 .040 .113 J .683 I. 483 9.5 .009 58 

.040 .040 .113 J .683 I• 643 io.o • 0 l 100 

.040 .040. .113 J .683 ·t.811 10.s .01254 

.040 .040 .713 J .683 J.988 II .o • 0-1 419 

.040 -040 .713 J .683 2. t 73 11 • S .o l 594 

.040 .040 .113 J .683 2.366 12.0 .01775 

.040 .040 .713 J .683 2.567 12.s • 01962 

.040 .040 • 713- J.683 2.776 13.0 .02151 

.040 .040 .713· J .683 2.994 13.5 .02340 

.040 ~040 .713 J .683 3.220 14.0 .02524 

.040 .040 .113 1.683 3.454 14.5 .02101 

.040 .040 .713 I .6~3 · J.696 . -1 s.o .02866 
• 040 .040 .• 713 t .683 3.947 15.S .03015 
.040 .040 .113 t .683 4.205 16.0 .03141 
.040 .040 .713 J .683 4.472 16.5 .03240 
.040 .040 .713 1 .683 4. 743 17,0 .03305 
.040 .040 .113 I• 683 s.031 11.s .03330 
.040 .040 -713 1 .683 5.323 18.0 ,03306 
.040 ,040 .713 1 .6$3 5,622 lo. 5 • 03226 
.040 .040 .713 t .683 5.930 19.0 .03081 - TR TS TEN H D C DEF'L 
.040 .040 1,229 .690 • 49 7 s.s .0llSS0 
.040 .040 1.229 .690 • 591 6.0 .00627 
.040 .040 1 .229 .690 • 69 4 6.5 .00761 
.040 .040 1.229 .690 .aos 1.0 .009 52 
-040 .040 1 .229 .690 .924 7.5 • 01 199 
.040 · .040 1 -229 .690 1•05 J a.o .01503 
.040 .040, 1 -~29 .690 1. 187 8.5 -01864 
.0-40 .040 1 .229 .690 1.331 9.0 .02281 
.040 .040 1.229 .690 1 • 433 9.5 .02753 
.040 .040 1 .229 .690 1 • 643 10.0 • 03279 
.040 .040. 1 .229 .690 1 • 8 J 1 10.s • 038 59 
.040 .040 1.229 .690 1.988 1 1 • 0 • 04439 
•. 040 .040 1.229 .690 2. J-73 1 1 • 5 • 051 69 

....... 040 .040 1.229 • 690 2.366 12.0 .05396 
.040 -040 1.229 .690 2.567 12.s .06668 
.040 .040 1. 229 .690 2.776 13.0 \ • 07 481 
.040 .040 1,229 .690 2.994 13.S .03333 
.040 .040 1.229 .690 3.220 14.0 .09221 
.040 ,040 1 .229 .690 3.454 14.S • 10139 
.040 0040 1.229 .690 J.696 1s.o •· 1 108 5 
.040 .040 1 .229 .690 3.947 15.s • 12053 
.040 .040 1.229 .690 4.205 16.0 • 13038 
.040 • 01,0 1.229 .690 · 4.472 16.5 • 14035 
.040 .040 1.229 :.690 4.743 11.0 • 1 5039 - -040 .040 1.229 .690 S. 031 · 11.s el60L12 
.040 .040 1 • ?.29 .690 5.323 18.0 .17037 
.040 .040 1. 22? . .690 5.6?.?. 18.S .18019 
.040 .o.-.o 1.229 .690 S.930 t,9 .o • I 89 Tl 

-n111w1u Al I DI\JTC . Al I c-n.auc.• AC I r•:,11~ . 
'1-✓~7 



-COMPUTATIONS 

DEFENSE ELEC'J"ROKIC PRODUCTS 

M►♦t+◄ows. --~ 

,,,_ 
.s.Alk-------~E ----

111&a S=~,-,cubs QfQ) ----

.. 4/1&/70 u v __ __ _ 

-FCT~ _ _!L::::C~R~U~_:A~rJ~T-=-.!::£::....!rl~rJ~A~=-...cR~£~EL..l,z.!:E=-lC...,T..a...::o::.iR~---------
111M: __ ..=.D:..::E:...::F:._:L=.:E=.C..:::T...:.._;l:__:O::....:..:r.J.=:5:__ _________________ _ 

A~ ' J-.t --- C 

4i_; - !A,_ 
Ao,< _ _ ; ti 

- (D1CJ 
D'= D + A~ =- o+ (0£FL~ cos f 

c.'=c - A~ c.- (0£F"L) s,~,, 

{D~C
1

) AR£ TH£ coaRDHJltTES OF A POuJ , O ! l ,f-
l.A tJLOADEO RiB VJH 1:: H- \VOttL O DEFLECT TD T t! E P =,E.1;"' 

or:- ( D.:C.) VJH£N LO i? !JE.0 BY TtfE PF:ETC;J -; ! :)f) Cr -:-:-
MESH. Af/0 PeR1Pt-1£~Y '-'\Jl~E. 

\ 



COMPUTATIONS 
/£" 

S.Q. No. ···-··-·----JAGE ····················--···· 

DEFENSE ET.ECTUOKIC PRODUCTS 
MOORE!ITOWS, NEW .1ER!'iE\' 

ENGl •. _.S. .•. ..1:1.~.c . .:d..l.,: ..... _._CHKD ···-··-··-·-·--··· 

DATE .... 1._/_!..f?./_70 ._llEV. ····----··--·-··· 

-..ct: ... -.L.c .. RY. ..... .f\.N.T~.tJ.~J.A ..... - _REFLEC. T"081 _______ _ 

. ROTATION AT PIVOT 
aa,, -·-····--··-··············-···--·········----'--•·-------

F'R 

lFp 
• 

M6;:: 1s1c.(~_{)--1- 5".S(F(')- 3.11 Ft -:::z.2.'I 
. . A :::- F cos·:,-,+ FR. SI ,\J3"f ::: .11 

-6-= .·~~
2:r~:-- ~ 377.7+ 725. -i_ -12.q2 .. S"+216.o3J 

-e- = ~~:: [2 7 o] 
/3 2/ ' 

e ·= .. 000672.. = 0° 2.3i 

\ 

.. . ,. 

--



: -,--DEFEN-SE ELEC-rnOKIC PRODUCTS 
•OORESTcnnc~ JIBW .JERSE\"' 

· ENGl -~:. ... ~-~.L'!.!.i5 .... -.CHKD --­

DATE ~/I 7/7 o REV.----

- - -au&IECI: ______ Lc..B..Y. ___ fJ_l\1 T.£.~.NA R.E.£J .... E C. • QB!,_ ____ ___;~ 
IIEM: __B_UC..K.t...11:L~---- o~F:___..t.;RwlL.\.B,!.._ _ ___, __________ _ 

r R-- ,~c;"'PREssit>N: 

~,~~ 
C R/TICAL 8 .UCKL ING 

;r2 E 

'~ 
t 

(¥)2 
(

e~"\"rJOLDS ltL £(1-rwu,., ~TRuc.r;­
rJol/ llf'60 - p. 31 

FOR. THtS C./15C rl(E ~!DE 15 C.or-JSTRAIN~D LESS 
THIIN A FIXED CAS€ A NO {'ltOR£ THAN II PINNED CllS C. 

Tlf£~£:F"r;l?J: ("/ t ~ ("· 1;2·'¾ : J2 - It,(~/' 

" f. = (~.14 J
2 

/o X ID psi 
c.. I~ (•IO ) '2 .o, 'J 

t. = 3.14(:3.IL!) 4 psi ~/0 C J.' 
re= f,/ 7C0 psi 

BENDING:-

f'C>J{ T 1-1 IS CA SE { B~, "'j CE Iv Stf•1.P l '( SU PPoF-.. 7"::. 
AtJD CL..lfl1PED) THE CR11ICl}L 6£ND/IJ ,~ 

ST R£SS IS~ · · 2 

f c.- = . 51;[✓/ X /Dr.. (!) (s~~f ~ii;./// 

F = (:.7 sDo ooc (· 0 ')2-cr ') J • 2~ 

E~ ... = I I 7 J 000 p 5 I 

\ 

.: 

7-170 



COMPUTATIONS 

DEFENSE EI.ECTROKIC PRODUCTS 
IIOORESTOWX. JISW 3ERSET . 

S.O. No. -----..K-~GE ____ _l7 _ _ 

-INGR S. l"\"--<u.(,";s CHKD ---

--DATE - -~ I 7 / 7 0 REV. ----

LC~U AN1CNtJA - REFLECTOR 
SUUECI: ···- -- ·-····-----------------------
IIEM: f OR_Lf::.~__1\1 EEQ~ To C.LO 5£ AlfI.El.tW.I\ _____ _ 

1U6 WE u;. HT = • 023q II, 
W ·fT H . MESH vJ ~ • o3 /I, 

'- "1 rt ;> Vv ( 3 1rJ) = F ( 2. 3 ) 

F =- .OJ/ Ii. 

,=- = .33/b. 

L MR~ t4 W = 2.. 3 F 

F= ./t?./b. 

F o R. C. £ E 'X £RTE D To C.. L O 5 £ T ti E It rJ T ::,,_; · 
I N T H E V c.. R. T I (. t1 L Po .::. I T I O fl I S : 

p = 10 (F co;· '-11) 

P= /. 23(.,.ss) 

otJ /V.OON P== .'23 lb. 

-
·------

7-171 



. . .. · ...-c<:JMPUTATIONS 
. II S.0. No. -·-··--------'AGE ........................ . 

DEFF..NSE ELECTRONIC PRODUCTS · 5. M~-ruf ;s 
·"INGR - ··- ··························· .. ·-·· . CHKD ............. --········ 

W&SIOW!C. JiEW .IEIISET 
DATE ... -'-f. .. ['i::.L.I.J..f2 .. _._IEV. - - -­

A°NT E:-WN A - ·· ·-Ri?F-L·E·c.1--oR . L ·C.~t>, 
SUIJ£Ct: ----------------
118,b FOR~E NE£0£D TO opQl) _____ ,..Q,.,_15.H_· ____ _ 

•Fe)~ TH£ C.ASE OF {WIRC: 1E.1JS101J)TEN:.7:~ 
.Fo~<..C ,o BE ltPPL1£D 13Y A ST RolJAUT 
To D£PLOY /HJT£r.JtJA IS: 

P = Jo (F cos 11°) 

- P= 10 (. 35') ( .7 ss ) 

P:::- '2..€.q lb. 

FOP. TEN == /. 2..2 q /l : 

F = /. 36 lb 

...... 

-·. -

\ 



ro.p 

' -
- - i ·-- - -- -~-.;_-===-

·- - - - --
_4---,-----

) 
1-(il'fltf 

• 

7-17.J . 



ncn OPTICAL CONCEPT USING A BEAMSPLITTER 
TO REFLECT THE EARTH IMAGE 

ACQUISTION 
AREA, FULLY 
REFLECTIVE 
(SPHERICAL) 

BEAM SPLITTER 
AIMING AREA (FLAT) -l---+---4 
50% REFLECTING "-. \ 
!50% TRANSMITTING "' 

EARTH IMAGE 

RETICLE PATTERN 

EARTH 

GROUND 
GLASS 

RETICLE 
PLATE 

ILLUMINATED 
RETICLE 
PATTERN ~-=a:=::::r 

.. 

COLLIMATING LENS 
SYSTEM -RETICLE 
PLATTER IS FOCUSED 

MIRROR 

AT INFINITY ELIMINATING 
PARALLAX BETWEEN THE 
EARTH a RETICLE IMAGES 



~ 
I 

....... 
~ 

~ 

RCII 

10,0dBW 0 
FM/PM 
XMTR LCRU 

S•l.3 9,76dBW CABLE 
NOMINAL 9.45W IL• 0,07 
RF OUT S•l.2 
ROOM TEMP 

IQ.OW MT
0

•0.24db 

ISO HEAT l SRo" 1,47 
CABLE l 0,55W HEAT 

sTo" 1.1 0.15W 

TOTAL. 0,24 db + 0,07db 
LOSS 

TOTAL• 055W 
HEAT ' + 0.15W 

ISO LOAD LCRU CABLE 

NOTES : I, ROOM TEMP 

2.FM/PM XMTR 

3.NOMINAL XMTR POWER 

S-BAND RF LOSSES a HEAT 

© 
DIP LEXER 

TA Ra M • M • 0 lldB 
0 

ANTENNA 
969dBW IL•0,65 l,95d8W CABLE 7,l4d8W 

9.30W S•l.3 7,15W IL• 1,0 6,IW 
S • 1,2 

SRc" 1,59 SR
8

• l.59 SrA• 1.1 

MRc•0,23 OIPLEXER' MRa•0.26 CABLE l MTA •0,37 
HEAT HEAT 

STc • 1.47 1.45W STa • 1.72 1,75W 

MTa • o.32 

+ 0,65db + 0.09db + l,OOdb + O.l ldb • 2.16db 

+ 1.45W + 1.75W • 3,9 WATTS 

DIP LEXER ROVER CABLE 

ANTENNA 

S•l,5 

ACTUAL 
FM/PM 
XMTR 
RF POWER 
TO EIRP 

7,84 dBW_ 

6,IW 

NOTE: EIRP GAIN 
NOT INCL, 



RCII SUMMARY OF RF LOSSES 

ALL VALUES IN db 

S-BAND XMTR S-BAND RCVR 
ANTENNA LO HI LO HI 

LCRU CABLE 
UT-141, 0.14 db/FT 0.07 0.07 0.12 0.12 

DIPLEXER 0.65 0.65 0.85 0.85 

ANTENNA CABLE 
LSC-380-601-2, 
0.14 db/FT 1.00 0.!l 1.00 0.!l 

VSWR MISMATCH 0.44 0.44 0o45 0.4, 

TOTAL 2.16 1. 96 2.42 2. 22 

VALUES USED IN 
LINK ANAL. 2.2 2.0 2.5 2.3 



I 

FIG - I 

2 ASSU~PTIONS 

(a} ('.A~ Es ('vr l"IJR ,4flf)'INVAI .fllSH,fTCN ()F /l,'/)11'1/)V~i. VNITS TIits IS ~ ,r,41R 

tf>.SVMPT/O.v BEC-;fvSE ½ ,~ CA~J.£ ( E- • 2 .2s) If r ~~,R l"RE()<.1hlC't I:!> 

(b) 

(c) 

(eJ 

({} 

/. 72 ,-,.,,, 0'( '1,, . ,3?t:'m. Ar AN A,t'TENAIA (",/16',£ LFK(;..Tlt 0,,. ~ /'C)' ~~;r 
I ON R"Y~~) ✓-r Wll.l 8£ Pi~F1"ev~r TP ('(),vTR()IL rl'le 1..EA/6TI-/ lf,'/N"f' 

TN£ ~~QUIRED p,rccesioy_ 

AtvrENN/l CA&.£ It • Id e/8 . TNis ~ORPES~tJM~S T~ 4 ,rr (I~ l't:14.2 '.:/ 
CA8Le 01? 7FT OF ~SC -.38o - 601-2 C!l"f&E { t.EM ;t;,vTcVN,4 CA~,.,, 

fSlt'R 1s A~vAfEP 7P 4E t/N1FdR,lf TIIP~F-3/ E~~/1 t/A.II T: T,'/v.5 ,tf P?l..:1 . .:--F 
1S 8LHAViN~ ,,fS 4 38,t,- -12, 0~ ~ 6S ..12 ST5T£;4,f C'A8(E ,,-5,. -~ 
OF I : /.,2 15 JJvE To C'O,t'AIECTOR Ahl> 8£,v~ "1,~TC•i 

REPRESENTS 

NorE(t) FOlLOWIN6 NOT-tfTIOA/ /.S UY-I'_ .C~R ~lfl..f' 

£ YAMPLE : YSwR. I · / . 3 -- S - / 3 

1 
1 17 7 



CALCI/LATION OF MiSM,,fTCffES £ IIVSERTIC:W LOSSES 

(q) C0Nb1r10KS -4T 0 

( .h) (ON/)/T10NS "IT @ 

R{Sr rl} + fSr-1/ 
5R ::: ------- = RESVI.TANT llSW'R ,4T Tiff i#/'VT O"F TIIE 

R { Sr-,..1} - (Sr-I) 

lllllir TEA',Lf!A/1/TEJ> IJ'/r1-1 "' YS111R OF 5 - Sr ,,f,f'J) h",4W#~ /,,VS,E,R,T/4,v 
JPS~ RJfT1'o oF R Nore rh,.pT ,If ,s ,I/ R/1T/o ( N4'T /..v c/B. 

57,; - Jtj 

I? - /.o d}3 - /.26 
/. 2 t; ( I . 6 -, I) -,. ( I 8 - /. o) 

SH .. ----------- c. /. 59 
I /·2'- ( 18 -f/.lJ} - ((8 -/_o.) 

{ ,fS S.£"EN 8 Y 01&.E $:::,/_-z. 

S "r"5Tl!!'H ./ 

(s +!)z. . 
,:, SI( • l/l$/4,4T(H J."5S /IT THE ,4A/T. C,98t,E iNl't/,T j)t1£ TtJ TER-'I . 

/SW~ .s - Sr ·/B AVP ..PvE To C,ftJ/£ ~SIYR S--4:-A~; lcJ 

-

- 0.37 - 0.26 • 0. II o/B 

1-11, 



S It • S,r~ri,rc 
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RGII METER CHARACTERISTICS 

SENS IT IV ITV 5 V DC/0~ 2 MA FULL SCALE 

SCALE MARK ING '1, 1, 2, 3, 4, 5 OVER 240 DEG 

SEALING HERMETIC 

ACCURACY ±5% OF FULL SCALE AT O TO 150 DEG F 

TERMINALS SOLDER TYPE 

'-l ILLUMINATION NONE I 

' -t::. 
SIMILAR TO NORTH AMERICAN AVIATION ME432~0170 ·0001 

SIZE l. 735 IN SQ X 3.055 IN LONG 

WEIGHT 0. 47 POUNDS 



ncn CIRCUIT BREAKER CHARACTERISTICS 

NUMBER POLES 1 

NOMINAL AMPS 10 

VOLTAGE DROP AT 77 DEG F 0.2V 

WATTS AT 77 DEG F 2,0 

ULTIMATE TR IP CURRENT MAX 14, 5 AT /7 DEG F 
MIN 11.5A 

TRIP TIME AT 77 DEG F (MIN-MAX) 15--40 SEC AT 200% NOM CURRENT 

MANUAL OPERA TE FORCE PULL OUT 8 LBS· MAX/2 LBS MIN 
~ RESET 10 LBS " ~ PART NO~ NORTH AMERICAN AVIATION 

ME454 0011 -0033 

VENDOR ME CHAN I CAL PRODUCTS 700· 085 10 

WEIGHT L6 OZ MAX 

SIZE (REAR PROJECT ION) I 09 X 0.687 X L84 INCH 

TRIP INDICATOR CLOSED 0. 86 I NIOPEN L lX> IN 



non 

..... , TO 14.5 KHz 
I" 
S VCO DIODE 
~ ATTEN. 

(IN DLSP) 

1.25 MHz 

VCO NO.I 
(INOLSP) 

14V · 

FM/TV 

II TVRMT 
23 PM2/NII 

10 34 

' 
IBM 

"' 

1.25 MHz 
VCO NO. 2 
(IN OLSP) 

14V 

29 

29V 
PMI/NB 

CONT. 

II 29 
0 

17 5 

MODE SWITCHING 

S-BANO Pfll. 
PM/PM S-IIANO 
XMTR RCVR 

14V AGC 

2~ I TO TV CAMERA '-"" K ..,_ _____ .....;,. ___ .;;,__ _______ -'--'-- -+-__,;':.._.------..... 

14V 

14 L ---2~9;...V;._A~SCE~N.;..;T___,;.T~V----------+----4 
J:5 FflOM TV CAMERA , o3 

29V 
PM2/NB 

CONT. 
(PM) 

S-BAND 
FM/PM 

XMTR 

29V 
FM/TV 
CONT. 
(FM) 

'tv/ 22 M~I 

I 
29V POWER I 

SEC. 
S-IANO 

flCVR 

8 

AGC 

BBM n, 

S3 
MOOE 

AGC TO SI 

14V 
FROM 
VOLTAGE 
REGULATOR 

29V FROM 
...._.:u..,-..,_-CIRCUIT BRE AKER 



RCII ROTARY SWITCH CHARACTERISTICS 

NUMBER OF POLES 6 

NUMBER OF POSITIONS 5 

NUMBER OF DECKS 3 

DE TENT ANGLE 36 DEG WITH STOP 

LEAK RATE l x 1o··Scc,sEC AT l ATMOSPHERE D IFF 

OPERATING FORCE 48°-96 IN ·OZ 

~ CIRCUIT RES I STANCE 40 MILLIOHMS MAX 
~ 
~ NASA SPEC 95 MlOll0 AND 95 Ml0109 'l 

CURRENT Cf,RRYING CAP 28 V OC/5 AMP RESISTIVE 

MAKE/BREAK RAT I NG 28 VDC/2 AMP RESISTIVE 

WEIGHT 0. 5 POUNDS 

SIZE L 25 DIAM/2. 75 LONG 

VENDOR/DWG DAVEN/ A~ 37010 



FROM 
J3 

TV/EXT 
POWER 

LCRU POWER SWITCHING 

32-44 voe 

RETURN 
DC-DC 

CONVERTER 
ISOLATION ~--

28.5V COMMON 

S2 
POWER I EXT 

0 

16.5V 

BATTERY 

----.----
+29V 

16.SV 

09 ,,5 
1~- 0 0FF 

2 \ ~-,·>-----
\ 3 INT 

IQ 4 0 6 I ~-,~:>-,0_7 __ __, 

\_ -

CIRCUIT 
BREAKER 

! 
+29V 

\ II \ 

----'.---~~ 

16.SV 

VOLTAGE 
REGULATOR 

l l 
IOV 14V COMMON 



ncn 

Number of Poles 

Operation 

Lock 

Classification 

Contact Resistance 

Leak Rate 

Operating Force 

Pullout to Change Position 

Part Number 

Potential Vendor 

Size 

Weight 

TOGGLE SWITCH CHARACTERISTICS 

(INT /OFF / EXT) 

3 

Maintain-Off-Maintain 

Center (Off) Position 

30 Vdc Resistive 15 Amp 
Inductive 10 Amp 

O. 06 ohm Max 

-4 
Less than 10 CC/Sec 
@ 1 Atmos Differential 

1 Pound Min/8 Pound Max 

O. 09 Pounds Max 

Not Listed in NAA ME 452-0102 

Texas Instruments/ Ft No 13LS3-41 

1. 735 In Sq x 3. 055 In Long (Est) 

O. 47 Pounds (Est.) 



non 

27-33V 
FROM VOLTAGE 

S2 (POWER - CONDITIONER 
CONTROL) 

FROM 
TEMP TEMP 

SENSOR--ei CONDITIONER 
HEATSINK 

TO 14-~ KHz VOLT/TEMP vco---
(IN DLSP) SWITCH 

S-BAND 

MONITOR SWITCHING 

_ TEMP. 

_ VOLTS 

I AGC 
) 

_4 
_3 TEMP 

~ VOLTS 

I s ..,,,.- 8 ,,r 0 
~/o--- 7 _ 

I 
I J._►s~__, 
I 10 ~ - 12 o-----. ,,,,- -

AGc_.-__________ _ ~/ SI OIi 

(FROM S3) 

RI ◄~ 
3.09K :: 

M 



"'--l 
I 

' ~ 

ncn TOGGLE SW ITCH CHARACTER I ST I CS 

(AGCIRAD TEMP/POWER) 

NUMBER OF POLES 3 

OPERATION ON-ON-ON 

CLASSIFICATION 30 voe RESISTIVE 15 AMP 
INDUCTIVE 10 AMP 

CONTACT RES I STANCE 0.06 OHM MAX 

LEAK RATE LESS THAN 10-4CCISEC 
AT I ATMOS DIFFERENTIAL 

OPERATING FORCE 1 POUND M IN/8 POUND MAX 

D> PART NUMBER NORTH AMERICAN AVIAT!ON 
ME452-0102-1306 

VENDOR TEXAS INSTRUMENTS 23LS4-2 

SIZE 1.779 X 1.354 X 1.550 

WEIGHT 0. 20 POUNDS MAX 

D> INACTIVE FOR NEW DESIGN 



RCII CASE CABLING 

VHF ·---+-i+­
TRIPLE 

VlD 
BULK H 

CONN EC 

D WN-LINK SIGNAL----+-Mt" 
PROCESSOR 

VlDEO INPUT 

FM/TV 
. - MOD - SEMI RIGID 

i 
J 
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RCJI 
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~ II ~ 
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I £Xr 
.Pl-3..:, 
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SCHEMATIC WIRING DIAGRAM 
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RCII INTERCONNECT ION DIAGRAM 
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ROIi LCRU POWER REQUIREMENTS - WATTS 

MODE 1 MODE 2 MODE 3 MODE 4 MODE 5 
SUBASSEMBLY PMl/NB PMI/WB FM/TV TV RMT PM2/N8 

(STANDBY) 

VHF RECEIVER L 17 L 17 Ll7 L 17 1. 17 
VHF TRANSM ITT£R 4. 10 4.10 4.10 ,35 4.10 
S-EsAND RECEIVER LOO 1.00 1.00 LOO LOO 
PM/PM TRAN SM I TIER 47 .8 47.8 0,29 0,29 0,29 
FM/PM TRANSMITTER 0.29 Oo29 53.7 0.29 53.7 
UP LINK SIGNAL PROCESSOR 0.15 0, 15 0.15 0.15 o. 15 
OOWN LINK II II 0.76 1.46 L46 1.46 0, 76 

'-l VOLTAGE REGULA TOR 2.20 2e35 2.35 2,35 2 20 \ 

' ~ CAMERA ASSEMBLY tSTILU 2LO 6.00 
CAMERA ASSEMBLY (IN MOTION) -~ 2L0+2 ,0 

TOTAL 

WATTS AT NOMINAL BATTERY 57 . 5 58.4 87 ,2 13.1 63.4 
VOLTAGE 

POWER REQUIREMENTS USING EXTERNAL POWER 

LCRU 57.5 58.,4 87.2 13.1 63 ,4 
DC DC CONVERTER 11. 5 1L7 17.5 2.6 I? 7 

TOTAL WATTS 69.0 70.1 104. 7 15.7 76 1 



non LCRU HEAT DISS IPATION - WATTS - INTERNAL BATTERY 

WORST CASE - MAXIMUM VOLTAGE SUPPLY 

MODE 1 MODE 2 MODE 3 MODE 4 MODE 5 
SUBASSEMBLY PMl/NB PMl/WB FM/TV TV RMT PM2/NB 

(STANDBY) 

VHF RECEIVER 1- 17 1.17 Ll7 l 17 L 17 
VHF TRAN SM I TIER 3.45 3,45 3.45 0. 35 3.45 
S·BAND RECEIVER 1.00 LOO 1.00 LOO LOO 
PM TRANSMITTER 46.6 46.6 0.29 Oo29 0.29 
FM/PM TRANSMITTER 0.29 0.29 52.0 0,29 52.0 
UP-LINK SIGNAL PROCESSOR 0.15 0.15 0.15 0.15 0.15 
DOWN~LINK II II 0.76 1.46 1.46 1.46 0.76 
VOLTAGE REGULA TOR 3.45 3.45 3.70 3.70 3,45 

~ DC -DC CONVERTER IDLER 3. 00 3.00 3.00 3.00 3JX) 
~ 
~ TOTAL 59.9 60.6 66.2 11.4 65.3 

NOMINAL VOLTAGE SUPPLY 
VHF RECEIVER 1. 17 L 17 1.17 1.17 1.17 
VHF TRANSMITTER 3.45 3.45 3.45 0.35 3~45 
S--BAN D RECEIVER LOO 1.00 LOO 1.00 1,00 
PM TRANSMITTER 41.0 41 . 0 0.,29 0, 29 0, 29 
FMIPM TRANSMITTER 0. 29 0.29 45,7 0~29 45. 7 
UP LINK SIGNAL PROCESSOR 0. 15 0. 15 0, 15 0. 15 0. 15 
DOWN '-LINK II II 0. 76 1.46 L46 1,46 0. 76 
VOLTAGE REGULA TOR 2. 20 2.35 2.,35 2. 35 2,35 
DC · DC CONVERTER IDLER 3. 00 3 -00 3.00 3.00 3.00 

TOTAL 53.0 53.9 58.6 10.1 57 7 



ROIi 
LCRU MODE USAGE 

Operating Modes / Functions 

Nomenclature 
Primary Secondary Backup TV TV Standby 

(PMI/WB) (PMI/NB) (PM2/ NB) (FM/ TV\ (TV RMT) 

VHF Antenna V/ D V/ D V/ D V/ D (V/ D) 
VHF Triplexer V/D V/ D V/D V/ D (V/D) 
VHF Receiver V/ D V/ D V/ D V/ D (V/ D) 
Up Link Proc. V V V V (V/ D) 
PRI S-Band Rcvr V V 
Sec S-Band Rcvr V/ D V/ D D(V) 
S-Band Diplexer V/D/ T V/D/ T D .'T(V) 
S-Band Diplexer V/ D V/D 
Signal Mixer V 1D/ T D/ T(\') 
Diode Atten. D D D D D 
Shape Filter V/ D V / D D(V) 
Time Share Switch D D D D D 
1. 25 MHz VCO V/ D (V/ D) 
1. 25 MHz VCO V/ D D(V\ 
14. 5 kHz VCO D D D D D 
VHF Transmitter V V V V (V) 
S-Band PM/ FM Xmtr V/ D V/ D/ T D/ T(V) 
S-Band PM/ PM Xmtr V/ D V/ D 
Voltage Reg. p p p p p 

DC IDC Converter P * P * P * P * P* 
Mode Switch P/ D P/ D P/ D P I D P/ D 
Power Switch p p p p p 

Monitor Switch D D D D D 
Monitor Meter D D D D D 
Circuit Breaker p p p p p 
Temp Sensor D D D D D 
Battery p + P * P * P * P* 
High Gain Antenna V/ D V / D. 1T D/ T(V) 
Low Gain Antenna V/ D V/ U 

Key: V = Voice, D = Data, T = Television and P = Power 
( ) Indicates S-Band F l\I/ PM Transmitter Al0 Activated via Earth command 
and TV camera control switch in remote position. Not normally used for V / D 
communications. 

*Denotes alternate power sources 



RCJI 
TABLE 2 - SUMMARY TABLE OF SINGLE POINT FAILURES 

CORRECTIVE ACTIONS A '\'D RECOM!vf ENDA TIONS 

SINGLE POINT FAILURE 

1. Single S-Band Receiver used in all modes -
Failure results in loss of up link communica­
tions in all modes. 

2. +29 VDC Buss is common to redundant S-Band 
Transmitters - Shorted +29 VDC Buss in one 
transmitter is propogated to other transmitter 
in mode selection. 

3. Filter capacitor (t:13) is common to +10 VDC 
output of voltage regulator after steering diodes -
Failure of capacitor affects all modes. Similar 
situation cxi~ts for feedthru capacitors Cl4 on 

CORRECTIVE ACTION REMARKS AND 
RECOMMENDATIONS 

1. Employed use of redundant receiver. 

2. Employed use of mode selection switch 
to independently switch +29 VDC Buss 
to applicable S-Band transmitter. 

3. Employed separate filter capacitors on the 

~ +14 VDC line and Cl5 on +10 VDC line. 

~ 

+10 VDC Buss of each voltage regulator prior 
to the steering diodes. Feedthru capacitors 
Cl4 and Cl5 remain unchanged since they are 
necessary for hi-frequency filtering on DC 
regulator lines and have low failure history . 

4. , VHF up and down link. consisting of VHF 
antenna. · receiver, transmitter, triplexer and 
processors. .Antenna or triplexer failure 
affects all modes. Transmitter or up link 
processor failure affects up link communica­
tions. Receiver or down-link processor 
affects down-link communications. 

5. S-Band Receiver S.Vitch - used in all modes. 
Failure could prevent operation , f either S-Band 
Receiver. 

• 
4. Hard-line between PLSS and LCRU to bypass 

VHF receiver and transmitter portion of LCRU 
link has been proposed, considered and rejected. 

5. Deleted from Design. 



SINGLE POINT FAILURE 

I. Mode Selector S\vitch - Used in all modes: 
Contact ~ 17 (Rotor of one deck) is used to 
awitch 29V control line ■ to the PM transmitter 
modulator■ ln primary and secondary modes and 
the FM/PM tran1mitter modulator■ in TV and 
back up mode■• Damapd or open rotor 
contact would inhibit down link communication• 
In all of th••• mode1. 

I. 1 Contact #24 (Rotor of one deck) la uaed to 
awltch +14 voe to the primary and aecondary 
receiver• In all mod••· Damapd or open 
rotor contact would Inhibit up link communlca-

. tlona In all mod••· 

All other contact• are for Individual mode• or 
LCRU AOC mon1tortn1. ftilure effect• 
are minimal. 

• 
T. Power ~vltch UNCI In all Mode•: SNltch 

1• of double pole, three poaitlon constructlon, 
locked in each poaition. Select• prime power 
aource from Internal battery or LRV battery 
throup the DC/DC Converter. 

I. LCRU Thermal and Battery Voltare Status 
Circuitry common to all modes: Temperature . 
aensor, time ■hare aw itch 14. 5 MHZ VCO 
and Diode Attenuator. 

These item• are U1ted ln thia category because 
of the critical thermal aapect1 of LCRU opera­
tion. nnurc of any of these items will 
reault ln the losa of 1round ,nonltorln1 capa­
bility and possible permanent damap to the 
LCRU. 

CORRECTIVE ACTION REMARKS A~D 
RECO:'vlMENDA TJO:;-;s 

I. Se• Note 6.1 below. However, TV Standby ~lode 
could be used in emergency conditions such as 
thla. Implementation would be via procedures to 
be followed by Astronauts for indicated symptoms 
and additional checks lndlcatlng satisfactory oper­
ation of other LCRU function• by ~lonltor Meter. 

1.1 Probability of failure occurrence la low ■Ince 10\v 
current• are ■witched and awitch using No. 2, wire 
from awlteh cCJBtacta to rear aolderlnl lusa, hu 
NIB MAIA quallfted for Random Vibration Level 
of o.,ol/HZ, eo o allock aad 10 O acceleration. 
Na awltDII IINI No. II ltraaded wire for LCRU 
applleatlaa. 

T. No action recommended. ~vltch ha• bHn quaUCled 
and uaed previoua Apollo Applicationa. 

I. Procedural 1tandard, which would require immediate 
1round to A1tronaut notirtcatlon or thermnl and 
battery voltage data losa and aub1equent check by 
A1tronauta via the monitor meter 11 recommended. 

Tbe u1e of temperature and battery \'oltage 
aen1in1 circuitry completely isol:\ted from the time 
ahare awttch circuitry 11 also 1ugge1ted for use 
With the meter. Although thl mi~hl pret'e-nt n 
1ll&ht dlscrepnncy between the mete r re:1dlng nnct 
the thermnl dat:i rel!lyed to E :1 11h, it would preclude 



• 
ncn 

SI!\GLE POINT FAILURt 

9. Circuit Breaker - Thl1 item la uaed Sn 
all mode■. Inability of the circuit breaker 
to be reset result■ in 1011 of down link 
communication■ capability in all mode■• 

10. DC short on Input ■Ide of either 14 VDC 
re.-.1lator would drain +16 voe battery 
power and cause 1011 of LCRU capability 
In all mod••· 

CORRECTIVE ACTION REMARKS AND 
RECOMMENDATIONS 

• 

the total loss of thermal and battery voltap 
monitoring capability for a temperature 1enaor 
failure or switching transistor (Q7, QB) failure 
in the output of the time share switch assembly. 

9. This failure mode has been experienced In pre­
vious Apollo usage and has been attributed to 
supplier workmanship for which corrective action 
has been taken. Other analyse■ indicated that 
care in inatallation (Torque requirements, 
appllcatlmi of conformal coating, etc.) will be 
nece1Ary. 

10. Replacement of reverie polarity blockin1 diode■ 
with fuses 11 recommended. Similarly, S-Band 
transmitter input line■ could be fused and clrcuU 
breaker eliminated. 




