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" 1 5,4 Subcar r i e r  Osc111ator ' 

é ;,  T   ‘ The subcarr ier  osc111ators {SCO) shown in figure _I- 4 are  fl 7 3 ,_ potted modules, each measuring 0. 8 by 1 . 3 6  by L 8 Inches j 
‘Ti: ._ ~"f . ‘ (2  0 3  by 3. 45 by 4. 57 cm) ‘ They plug into either the. > ' I, 

j . FM/FM 01' FM/F‘M/FM subcarrier assembly connector . ‘ T t .board assemblies.  _ . e ’ _ .- ., . . _ _ 

iji'xThe subcarrier- oscillator-s convert data signals, w1th1n 1 vthe ranges of O to- 5 volts dc- or 5 volts p- p biased at +2. 5 j i ' ' ' 3"‘  H   vdc, into the modulated frequencies shown in table 1-  l .  [51" ' ‘ .    The output amplitude i s  variable, between the ranges of 75 , ‘ - ‘ ‘ mv and 1 volt p-‘- p for  channels 1 through 12 and 100 mv  > ‘ ” i f ,  f.‘ and 1 . 5  volts pa-p for channels 1 3  through 18, when ‘ _ _.,operated into a 10, 000 ohm load. .. . . 
IA tést point. i s  located preceding the series 'ou‘tput fe'sist-dnéf' 1' __ " ‘ u 1 ; This test point is used only £019 determining the p'resenc'e _ " _ _ - of an  output signal. Due to the common calibrate signal .- . ; f _* 1.44 *Lused in  the calibrate made, all SCO's in a. particular model - ' .‘ ‘Bl assembly must accept the same input signal range. ‘ 
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SECTION II 
THEORY Q‘F OPERATION 

IN TRODUC TION 

.'__‘FM/FM SUBCARRIER ASSEMBLY 

‘ h"FM/FM/FM SUBCARRIER ASSEMBLY 

The channel  14,  
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15,  16 ,  and 

17,  or 18 SCO's 

 This section contains the theory of operatxon for the"Model 
B l  Telemetry Oscillator Assembly..  .- See Fzgure 2- 1 for 
'FM/FM and FM/FM/FM typical data channels. ' ' 

. The FM/FM subcarner  assembly (figure 2-  2) contains 
"7.315 to  1? 500's corresponding in frequency to  IRIG sub- 

‘ ‘ca-rrier standard channels 2 through 13, .. 
either 17  or _18 (whichever i s  not used in the FM/FM/FM _ 

It should be pointed out that the channe1'14,’l7,  . ‘ 
  . ‘ _‘Or 18 SCO's  u s e d  i n  thé F M / F M / F M  s u b c a r r i e r  assembly '1 ‘ ' 

u 7  ar-e not d i rec t ly  interchangeable with those used  in the 
‘_~,..__'v‘...FM/FM subcarr ie r  assembly because of thé input signal-Q ‘ 

, 1 requirements .  Some types of SCO's a r e  1nterchangeabley 
af ter  adjustments. " 

.- I, used in  the FM/FM/FM subcarr ier  assembly require s 
. _ -Z.  5 d  and +2. 5vdc to  deviate the f requency to  lower I . ‘, 

7 “band edge (LBE) and upper band edge (UBE),  respectlvely, 
A while those used in the FM/FM subcarrier assembly 
'- require 0 and +5d to  deviate the frequency to LBE and 

U B E  respect ively, -  

Each data-input channel provides an input to its assoc1ated“ 
_j'SCO The output of the SCO provides part of the: input to 

' the dual output m1xer-amp11f1er, which provides the (,1m 

”ff'fpos1te output Signal of the Model B1 Telemetry Oscallator 
Assembly. ' “ ~ H . 
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The PM] FM/ FM subcarrier assembly (f igure 2-  3) contams 
a, "14 or 15 SCO-‘s which, depending upon their conf1gurat10n, 

, will receive 12  or 1 3  data-inputs. 
ance with IRIG subcarrier standard Channels 2 through 6 
(table 1 - 1 ) ,  are  mixed in a mixer- amplifier; the resultmg 

Their outputs, in  accord-:_; . .?-  . 
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'l m. The Outputs of IRIG subcarr ier  standard channels 14  and 17 
' (or  18) a r e  mixed and amplified with the outputs of IRIG ‘ *5 * 

f“; ’1 7 t ‘ _ w .1 r ' n  7 ‘ 
41-. .»138 .v . ' - ‘  .277 , ( l 

. l 
.. ' . a, a . 5’ .7 J 

'7' k . . , 
x .  _‘ . 

_, ‘mult‘iplexed signal then frequency-modulates IRIG sub- "'7'; " ‘. 
‘ carrier standard channel 14. The input frequentles t0 the   “ -- . . 

1 channel 2 through 6 500's a re  deSignat§d 14- 2, 14- 3, etc. . L" 
. .' through 14- 6. . ' ~ . . .. _. -- _ _ w $ I  

. ICALIBRATE CONTROL RELAY ASSEMBLY 
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  In a like manner, IRIG subcarner standard channel 1‘? rs f "  
frequency-modulated by IRIG subcarrier standard channels " " ‘ 

.   12 through 8, and the data- -inputs to  their SCO's are  desig- 
. hated 17- Z, 17- 3, etc., through 1—-7 8. - I t  is  also possible " ' ‘. 

' l to substitute a. channel 18 SCO in place of the channel 1'1 f“. if     
SOD, in which case IRIG subcarrier standard channels _:;. ' 1" I 
: 2  through 9 can be used to frequency-modulate the channel ‘ 
18 SCO. The data inputs to these channels are  then demg- 
hated 13- 2, 18 3, etc... through 18- 9 ' 

'2‘1 

‘  Again, it must be understood that the channel 14‘, I7 ,  or 
, ' 18 SCO's used in the FMIFM/FM subcarrier assembly '\ l._ 

are not directly interchangeable with those used in  the _‘ $1!- 
'f.~-FM/FM subcéarrier assembly. ‘ ~ n ‘ ‘ ' . .. 1"1  .f‘i ‘ 

5 .  

Subcarrier  standard channels 2 through 13,‘ 15, 16, and 
18 (or 17)  from the FM/FM subcarrier assembly. This ‘ ~ 
amphhed composite signal is  the final output. sIgnal from ~ 

* g._-. the telemetry oscillator assembly > - 

The calibrate cOntrdl re lay assembly ( f igure  2- 4) of the‘ Q . 
t e lemetry  oscillator assembly Consists of three relays . , ' 

. ‘ (K1, .K2, and K3); They are  des1gnated respectxvely, _ , ‘:_ 

[ 'Preflight.,' 'Infl1ght/Ca11brate,' and 'Withhold' controls.___?,‘y 2 ‘ " 

I ations of the 'yes. " 'no, ' and 'withhold" buses, which’i'n“ 
turn energizes programméd calibrate relays through the 

j ' program plugs (.1121 and .1201). The 'Preflight' relay (K1) 
‘, controls all three buses.  The 'Inflight' calibrate control  . '5 *‘f ‘   ‘ ' 

, : relay (K2) contrOls the ‘myes' bus. This bus is used fo r  i 
' .  those channels which receive normal inflight calibration. ,, 

'. The 'Withhold' relay (K3) controls the 'withhold' bus.— This \ _ 

1 .j bus W111 withhold inflight calibration of preselected channels w 

" " when relay K2 is also energized.   ‘ ; - .. _  _  ‘ f ‘ 
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REMOVED FROM HOUSING 

"ffyjjfrfly ‘ 1' “pin 2 3  ( '  y e s '  bus) ,  pin 24 ( '  110' b u s ) , "  and pin 25 ( w1thhold‘klf.  
.i e bus) of the program plugs ( J I Z I  and JZOI). In this con- 

. “ 3'   “ d1t10n, all channels pr‘ogramed to  receive 'yes, 'nosfl - 
V - or 'withhold' calibration will receive, calibratign3' 

<4... , '  I . .  " . 7  ‘ A ‘ r  I f  ' . " "  
q , .4 . ' “ ‘ u ' n‘ - '  I n ' , ' 
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1 b v, 1 '  - - ‘ ‘ . , , . 1* 1 f 

- - , . v < w . ' In the. infiight condition K1 i s  deenerglzed and no voltage 4 7 ’7 z will  be supplied to  pins 23, 2,4 o r  2 5  of the  program plugs. 
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‘ FIGURE2-4 CALIBRATE CONTROL RELAY ASSEMBLY ‘ -, 

V. "In “the preflight condltlon K1 is energized and 28vdc W111 
“be Supplied through the rim-many open contacts of K1; tan , 

v 
I”

! 
.A 

'In this condition, no channel will receive calibration. Dug... ._ 
J in; the normal inflight t ransmission of méasurement data, ;. ; 
‘relays K3 and K2 a r e  deenerg ized .  Transfer  of the te lem-H 

H etry system to the calibration mode is accomplished by ' 

‘ '"...giz'i'ng K2 will supply power to pin 23 (' yes '  bus) in  the Pro" 5*. 

"""CalibratiOn. If, i n  addition to K2, K3 i s  also energized,  28' 
_; ’ ‘ v'dc wil l  be supplied to  pins 23 ( ' y e s '  bus) and 25 (‘withhoIdF 
' ‘; bus) of the program plugs. This Will cause all channels _ _ 

g programmed tyea; and 'W1thhold’ to receive cahbratlon. ' 

applying 28 vdc to relay K2 through pin 9 of 3123. Ener-n '1 I , 

: j‘gram plugs and all channels p r o g r a m m e d '  yes“ will receive d 
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_ ' . w When cahbratmn is  complete, power is removed from K3 .’ _ , 
' and K2 and the telemetry system will retuzn t o the normal 

~ ’- data measurement mode of operatxon. -::. ' 
.i‘: 3; 1“ ‘ ‘ ‘ ‘ ‘  4:1" 
. ' . 

' h  

25  SUBASSEMBLY COMPONENTS ' ' 
"' fifx-“snigi'il f f  ' " Except for  slight d1fferences in certain SCO's, both sub- f f ' "fig 

carr ier  assemblies (FM/FM and FM7 FM/ FM) utilize the *1 
.. T; Same individual subhnits.- Theory Of operation for these   ' . " 7 

subumts follow: ‘   . ‘ 7 . ‘ . , . ‘ _ s:- 

;, ' 2 5 1 Subcarrzer Damnator - y w .M m 1f ‘   i 1 y . -  . .  .. _ ’3 

F ' The subcarrie‘r Oscillators receive data- s1gnals f rom the 
' * ' t ransducer,  o r  signal conditioner, of the parameter being , s' 

'1 I measured. The Variable input signal (0 to  +5 vdc) deviates ‘j « 
’ the re fe rence  frequency (center frequency) i n  proportion to   ' ' . : the level of the input data signal. Maximum deviation of " h 

i _ the reference frequency is ;  «7.  5 percent for an  input valt- 7 
'f r" ' 4. age lsignal- level of zero; and + 7 . 5  percent for  an  input sig- 

n31 VOltage level  of +5 v d c ,  ‘ ‘ . ‘ ‘ ‘ ‘. , -: 

. . 1 ,  1 , F o r  IRIG subcar-zfier standard channels 14: and 17  or  18, .. 
i '  ': 9:; used i n  the FM/ FM/ FM subcarr ier  assembly, the max1mum _. ‘ 
i m dev1atzon i s ;  ’-7. 5 percent fo r  an  input signal voltage level '1 

‘ ' of -2 .  5 vdc; and +7.5 percent for  an input signal voltage _ j" ‘ ' 
w \vf-jrgfi-ei'H level of + 2 . 5  vdc. For this reason, the channels 14, 17,  ' « 

_ : :17 f? and 18 SCO'a' a r e  not directly interchangeable between the 
I I. = :i F M /  FM and FM/ F M /  FM subcarrier assemblies. ' ‘ _ ‘ . " 11‘ 5‘ '93 

, _ ., .. ' ’ f Each 560 contains a solid state voltage controlled osc1lla-'  _. 
7 *4 I" t p r ,  a voltage regulator, a. compensating amplifier, and a. , A » .' , 

~ . .g "7‘1- bandpass fi l ter .  Adstments a re  provided on the 500 for  j” ”7 g .. ,l 
_‘   frequency and output amplitude control. Sbme SCO's have ' “ 5‘" ‘ ' 

1‘ ‘ adjustments“ f o r  frequency (center),  sensitivity (bandwidth), 
. .. i n and: output. 5 The upper 'and lower~band edge  frequencies, , 

"1'.‘1}l?.:: ' cen te r  f requency,  f requency  response,  bandwidth, and Out-‘ 
7,3 x a  put amplitude of each s tandard  IRIG subcar r i e r  standard , , , , . 

{.1 “ i f ;  c ‘ Channel us ed  i s  shown i n  table 1 -  1 .  The $00 output atnpli -_, -..;'I,.‘,;i__',»dj-vi75   2; 
-~  t-ude i s  variable within the range of f rom 75 mv to  1 . 0  v;:- -pW “ ' 

 _' _ I _ ' {pr channels 2 through 12,  and f r o m  100 mv to  1 . 4  vp- p f o r  '. 
i . “  300 channels 13 through 18 .  The output test paint, prov1ded 

I ‘ On the 500 to d e t e r m i n e  the p r e s e n c e  of an output s ignal  . ‘ 
‘ _ Connected directly to the output of the SOD, and bypasses ' ,. 

53;” 9 . "'V , the isolation resistor i n  series with the narmal output " 
V“. . 
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Ii. amplifier i s  a potted module that plugs into the FM/FM 

‘. unit i s  des igned to  combine the outputs of the subca rne r  
I ‘ ‘.escztllators, amphfy the szgnal, 

“ P  1 ’_ 7 y ' f  ”I i f "  . ‘ ‘ 7  ._- 7‘. 1.71 TV [ ' I  ‘1 ' :  . 05 'l. ‘1'." 'L 5' 1 L ;  
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Dual Output M1xer-Ampl1f1er. The dual output mater-r .3 -i 

subcarr ier  aSSembly connector board aSsembly. This . 7 ‘ “ 

”composue outputs. »._ ,. v _ H v. .' 
, - . . > , , . . . . ‘ ,. . - . J. - ’ '.'“ 

' - ' I  . A, . ' . ' ’ ' . .  , .  . ’ ' i. I ' . ' _ . ’ .  'I . [in J h , ,— . , 3.. .. _ , ..~ . u  9.;- ‘ . 1.7 
' < . ‘ - , p - .. 

. _o» . . l  - '  - ' ~ 

‘ This Widebarid amplifier i__s'nca.pab1e of. ampiifyiinEQ ‘IWi'th. 3., .' 73831“ of. f rom 0 . 5  to 10;, signals within the 300 Hz to 10m _ ,k 

with an output load of 1, 000 ohms shunted by a capacztanee ‘ . _ 
or from 0 to  3,200 pf. . - . . ‘. .- _ r _ ‘ 

.- '.'outputs (channels 14. 2'- 14. 6, 
[infer summing and amplifying. 
  modulates IRIG subcarrier channel 14, 17, or 18, 
"fively. 

kHz range. The total distortion of the  amplifier will  
: no t  exCeed 0 . 5  percent and the output amplitude will not I 
VIZ-Vary more  than 110.5 db. , Each output is 1ndependent1y ' 

m. H 
variable within the range of from 7 5  mv to 5 volts p-p 

l
-

"
r

 
_ 

Sin nsle Output (Nonisola—ted) Mixer- -Amplif_ier. The smgle _gg; - 
output (nonisolated) mix'er- amplifier i s  a. potted module that 

" plugs into the F M / F M I F M  subcarrier assembly connector If ‘* 
_‘Iboard a s s e m b l y . _  The wideband amplifier has a frequency 7 C -- 
response of + 0 .25  db and a gain of from 0. 5 to  20 within the 

V " frequency range of 100 Hz and 100 kHz. 
.'bab1e over a. range between 75 mv and 6 volts p-p as meaég- 

ured across a .‘4'. GOO-ohm resistive load. 

The  output i s  varl-  , 

The distortion > 
V Ishall n01: exceed 0 . 3  percent under  the above conchtlons. { 

fiThe mixer-  amplifier receives FM signals f rom thé SC. 
1.9.7217 8 ' , O r 1 8 . - 2  18. 9) 

The output of the amphher 1 ‘ 
respect-w 

This output provides part “of the signal Input to the - 7 -. . 

r;,."dua1 output mixer- -amplifier_. -. ' . J . . _. . 

.: :-* into the FM/FM subcarrier  assembly connector board 
assembly .  The amplifier has  the  output and the output ., 
return terminals isolated from power, signal, and chassis -‘_ '. . 

' ground with a. minimum of 50 1111330111113 resistance.-  The -_ f 

= 3 ”  

'4' x. r. . . 

> "Single Output (Isolated) Mixer -A.m'plifier. The smgle output 
(isolated) mixer-  amplifier. i s  a potted module that plugs 

total distortion of the output i s  not more than 1 . 0  percent 
" -_’T£r,o'm 350 Hz to 1, 000 Hz and 0.5 percent from 1, 000 Hz to 

' _100 kHz with an output amplitude (21' from 75  m v  p— p t o  5 -' 
-v%p when measured across a reszstive load Of 1 000 ohms ff; 

J-.".l 
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The SCO connector beard assemblies prov1de mterconnect- 

1314* .3: x . fly ' 

shunted by a capamtance of from O to 3, 200 pf and with a... ' 7 
gain of f rom 0.; 5 to  10 db. The output amphtude shall _. 
not vary more than 1 . 0  db under the above conchuons.’ 

, ‘_ 
" 

"  5§30 Connector BqardAsSemblie-S' ‘   .. ', .- , 
> H - fi  ’ -  

ing Circuitry and connectors for the main components 
(560's and mixer- amphflers) of. the telemetry oscfllator 

. M'rg I ' ‘ 

. 1
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 as sembly.‘ 7 . _ \ , ‘ . .  : _ , . ., ‘ t. J. h .  _7 
. ~ ;_ . ; l . A  ‘_ . j  J _ 
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Cahbrate Relay Board Assembhes   , , f' 

The calibrate relay board assembhes cantain relays and . ' 
resistors which provide a means of individually swnchmg *  *' 3;. 
the input of an SCO from the measurement signal source to: a. . . 
calibration signal source. The calibrate relay board 1:1,. I 
assembly used in the FM/FM subcarr ier  assembly contalns '    .. ,, 
17 re lays ,  while that Used in  the F M / F M / F M  subcarriei‘ * . .. 
assembly contains 13 relays. A 125 kilohm resistor, on ‘ f '- 
the signal input side of the normally closed contacts of ’ 5- ‘ ‘. 
each relay,  i s  used to present  a nearly constant input i‘ 1 f 

impedance to  the data Signal source regardless of the 4 1 3 - ,  
position of the relay. The cahbratmn bus is Common to  

4 '3511 channels.‘   . _ H .‘ u ‘ fi ” g ,  

I. 
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"J“‘Program PlugAssemblie’sfi - A  ,  
u , _V A .‘_ 1 , « i .  ,
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The two 25- -pin pr'Ogram 'plug assemblies provide the" - 
interconnection between the contacts of the control relays V ,. 
in  the calibrate control relay assembly and the  coils of '  
the calibrate relays in the subcarr ier  assemblies.  The , 7 "   
'yes, "no, ' and 'withhold' buses a re  connected to pina- , "r 
23, 24, and 25,r~espect1vely, in connectors ‘JIZI and V‘ ‘- 
J' Z01. The calibrationmode of each channel can be ,4 
established by the Wiring in‘the program plugs. The 
actual configuration of the prggram plug wiring for  a 
particular unit is determined by the instrumentation “Q" " 
program and components l i s t . '  Figure 1 -  7 shows how a 
sample pregram plug might be wired and the pin number Of ’ _ v! 
each bus. , Figure 2-5 shOWS how the program plug would 3 1  . 
connect typlcal data input channels to each bus. . - ' __ 
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_ T h e  solid state dc-t'o-dc cohvérter supphes é, regulates! 
and isolated voltage to both the FM/FM and the FM/ FM] FM 
subtarr ier  assemblies.  With _a source voltage that is  be-  7' 

tween 23.8 and 32. 2 vdc, the converter will supply 28 vdc 
+ 2 percent if the load is within 50 and 120 percent of its 
rated-output of 600 ma”. Minimum efficiency is 45 percent 
and the ripple voltage i s  less than 85 an? 13-13. 
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