






































Drawing 326 8796 001 silovus spectrum distributi02.1 for FT"I stereo 
and 0);.C channel of multiplex at 67 KC 0 ;rr..:is shows that side­

from the 67 KC background channel are actually starting 

to fall into the stereo pass b-"2.nd. This c .s.n.l.l.ot be allowed. 

The sidebllilds must be reduced by decreasing frequency doviation 

or by filtering. 

Reduction of freque:::l.cy deviation is r0commEmded. \,Jhe11 filters 

are uscd to attenuate the pass band of an FI1 signal, amplitude 

variations of the carri0r result as it deviates back and forth. 

This in may cause crosstalk into the main channel or into 

the subchannel. 

When stereo is being broadcast, crosstalk problems into sub­

channels 2re multiplied because second harmonic components of 

the stereophonic subchannel tend to fall into the passband of 

the multiplex background channel. 

S UI"lrlARY 

The purpose of the foregoing discussion has been to show the 

technical of the overall system. Overall results 

obt2ined iL subsidiary communications (multiplex) 

CaIh'1ot be expected to be as good as that obtained with regular 

.AM broadcasting or with ordinary Fl'i broadcasting. The state of 

the art, at this time, does not permit this to be. 

If bandvJidths overlap, it is obviously then nccessnry to ei 

reduce the frequency dovi2,tion, or narrow the band1eJidth with 

filters. Filtering some of the sidebands cause a rise in the 

detected distortion of the multiplex subchffi1nel. Some compro­

mise between the two situations appears necessary. Also, the 

greatest bandwidth occurslt the higher modulating frequencies. 

It, therefore, appears wise to limit the upper frequency re­

sponso to someltJhero between 5 and 8 KC. 

6/20/62 -11- 994-6160-001 



For purposo of t0chnical discussion, the reception end on a 

multiplex signal may be divided into two portions. 

1. The main channel detector, \.vhich consists of the RF 

front end, local oscillator, IF strip and discriminator. 

20 The sub channel detector, vlhich probably con-cains filters 

to sepera.te the main channel from the subchanDel and 

some sort of I.F. strip and then the subchannel detector. 

'rhe I. F. strip in the subcharmel det8ctor "vill depend 

upon whether or not th8 sub channel is being detected at 

operating frequency or is being hetrodyned to so~e 

higher frequency such as 455 KC. 

Past field 8xperience S88ms to indicate that the sub channel 

portion of most multiplGx receivers are not capable of better 

than a 40 db crosstc:~lk figure, wh2n the main channel is 

modulated above 2 or 3 KC. Passag r::; of the FT"'1 multiplex 

signal through various stages cf tho Transmitter, antennas 

and main channel detector Day further deteriorate this cross 

talk figure. 

In certain cases? it is possible thGt crosstalk generated in 

the transmitter or receiver may be of such a phase as to 

better the overall crosstalk figure as obtained at the out-

put of a multiplex receiver. Systems wise, this would not hold 

true. Depending upon phase cancellation to better the overall 

crosstalk figure calliLot be expect~d to hold t~ for a group 

of receivers or ~ntennas and over any period of time. 
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ASSEMBLY INSTRUCTION FOR CONNECTOR P2 

Wire No. From To Function 

1 P2-C TS4-1 (6.3 VAC) 

2 P2-F TS4-2 (6.3 VAC) 

3 P2-J TS5-2 (Gnd. ) 

4 P2-K TS3-1 (+150 VDC) 

Shielded P2-D * TB1-ll or 14 (Audio) 

P2-H * TBl-12 or 15 (Gnd. ) 

Shielded P2-L * TBl-13 or 16 (Audio) 

* Connection depends on which SCA unit (41 KC or 67 KC) is used. 

TerDinals 11, 12 and 13 are used for 41 KC. 

Assenbly 

1. Sep ara te the connector hood frow the connector. The 

pol ~rizing pins hold the two pieces together. A sGall, 

stiff wire nay be inserted in the holes or the polar­

izing pins for leverage. Use caution when loosening 

pins. 

2. Insert all wires (four white and one shielded pair) 

through hood and solder to connector as designated above. 

3. Fa sten connector hood to the connector using the polar­

izing pins. 

4. Dress the white wire cable along the Eain cable toward 

the right edge (opposite hinge) of the chassis door. 

Spot tie as neeessary. 

5. Solder ends of white wires to designa ted terminals. 

TerLina l strips are positioned as follows: 
1 

o 8 0 0 r TS5 
----> TS3 

784 
U 1 0 2 0 o 

6. Ilug connector P2 into receptacle J2 on the Subcarrier 

unit before turning on the power. 
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FIELD INSTALLATION OF THE SUB=CARRI~R G~ERATOR9 M6160 

The sub-carrier generator was designed to be mounted in one of 

the two cutouts on the front of the M6146 stereo generator. 

Refer to drawing 937 9642 001 and 814 1678 001. 

1. Remove the hood from the male connector, 12, supplied with 
this unit. (A paper clip may be used to turn the polarizing 

pins on the connector to separate the hood and plug.) 

2. Slide the hood over the end of the sup~lied power cable that 
has all wires the same length. Solder these numbered wires 
to the correct pin designation of the plug. (See drawing 

814 1678 001) 

3. Feed one pair of shielded audio leads through the hood and 

solder the wires to the correct pins. Inspect the work to 
make sure there are not any shorted pins. 

4. Re-assemble the hood and the plug of the male connector, P2. 

5. Solder the other end of the power cable leads to their cor­
rect terminal strip connection. The length of the power 

cable for each sub-carrier generator is the same. The extra 
power cable length for the 41 KC unit may be cut off. 

6. Install the sub-carrier generator in the correct cutout 
and plug in P2. 

7. Dress the added power cable along the main cable in the 

stereo generator and lace or spot tie as necessary. 

8. Connect the coax cable from the output of the sub-carrier 
generator to the correct input (J3 or J4) on the stereo 

generator. 

This completes the physical mounting and electrical connections 
of the sub-carrier generator. 
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FARTS LIST 

fl-6160 SUBCARRIER GENEPJ~TOR '-'lITH f"IUTE 

S:yubcl No 0 Gates Stock No. 

Cl, C9 500 0840 000 

C2,CI0 500 0787 000 

C4, C12 500 0822 000 

C3,Cll 500 0813 000 

C5,C8 500 0786 000 

C6,C7 500 0759 000 

C13,C14 500 0831 000 

C15,C17,C18 516 0054 000 

C16,C26 516 0082 000 

C19,C20* 
C27 506 0004 000 

C25,C32 506 0001 000 

C28,C31 506 0005 000 

C29 522 0073 000 

C30 522 0074 000 

CR1,CR2 528 0002 000 

CR3,CR4, 
CR5,CR6 384 0073 000 

CR7 386 0014 000 

Jl 612 0237 000 

J2 612 0375 000 

*NOT.E: C19, C20 I~lay w1ry in test. 

6/20/62 -1-

Der;:lcriJ2tion 

Capacitor, 680 pf., 300 v. 

Capacitor, 200 pf 0, 500 V. 

Capacitor, 75 pf., 500 v. 

Capaci tor, 33 pf., 500 v. 
Capacitor, 1000 pf., 500 V. 

Capacitor, 100 pf., 500 V. 

Ca~acitor, 250 pf., 500 V. 

Ca;2citor, 1000 pf., 1000 V. 
Disc 

Ca:?acitor, .01 Dfd., 1000 V. 
Disc 

Capacitor, .05 sfd., 200 V. 

Capacitor, .01 Lfd., 200 V. 

Capacitor, .1 Lfd., 200 V. 

Capclci tor, 1 Ilfd., 50 V. 

Ca~~aci tor, 2 I.~f d., 50 V. 

Voltage Variable Capacitor 

DiJde, Silicon 

Diode, Reference Silicon 

Re8eptacle, UG-290A/U 

Connector, 11 contact 
re8eptac1e (FeLale) 

Subcarrier Gen. 
wi th flute 



Synbol No. 

Ll,L2 

L3 

PI 

P2 

Rl,R4,Rll, 
R14,R15, 
R24,R30 

R2,R13, 
R18,R41, 
R44,R47 

R3,R6, 
R7,R8, 
R9,R12 

R5,RIO 

R16 

R17 

R19 

R20 

R21 

R22 

R23,D'45, 
R46,R48 

R25,R26, 
R27,R28 

R29 

R32,R37 

R34 

R35 

6/20/62 

IARTS LIST 

Gates Stock No. 

492 0035 000 

494 0092 000 

610 0238 000 

610 0394 000 

54-0 0097 000 

540 0105 000 

540 0073 000 

540 0065 000 

540 0082 000 

550 0242 000 

540 0053 000 

540 0038 000 

540 0089 000 

540 0084 000 

540 0113 000 

540 0034 000 

540 0027 000 

540 0085 000 

540 0079 000 

540 0098 000 

-2-

Description 

Coil, .44 - .2 ME 

Coil, 25 KB, 75 I1A 

Ilug, UG-88/U (Part of Cable) 

Connector, 11 contact plug 
(Hale) 

Resistor, lOOK ohD, 1/2W. 5% 

Resistor, 220K ohil, 1/2W. 5% 

Resistor, 10K ohn, 1/2W. 5% 

Resistor, 4.7K ohm, 1/2W. 5% 

Resistor, 24K ohw, 1/2W. 5% 

FotentioL.1eter, 10K oOOs, 3/4W. 

Resistor, 1.5K ohn, 1/2W. 5% 

Resistor, 360 ahD, 1/2W. 5% 

Resi stor, 47K ooc, 1/21tl. 5% 

Resistor, 30K om:, 1/2W. 5% 

Resistor, 470K ahu, 1/2W. 5% 

Resistor, 240 o l1Ll , 1/2W. 5% 

Resistor, 120 ohw, 1/2\.J. 5% 

Resistor, 33K ohu, 1/2W. 5% 

Resistor, 18K ohQ, 1/2W. 5% 

Resistor, 110K ohm, 1/2W. 5% 

Subcarrier Generator 
with Mute - M6160 



Synbol No. 

R38,R42 

R39 

R40,R43 

R49 

Sl 

Tl 

TJl,TJ2, 
TJ3,TJ4 

Vl,V3 

V2 

XVI 

XV2 

XV3 

6/20/62 

FARTS LIST 

Gates Stock No. 

540 0121 000 

550 0244 000 

540 0049 000 

540 0135 000 

600 0407 000 

478 0144 000 

612 0312 000 

370 0116 000 

370 0152 000 

404 0042 000 

404 0061 000 

404 0063 000 

-3-

Description 

Resistor, 1 negoh@, 1/2W. 5% 

Potentiometer, 1 oegobm, 
3/4 w. 
Resistor, lK ohm, 1/2W. 5% 

Resistor, 3.9 megohm, 1/2W. 5% 

Switch, sub-hliniature rotary 

Transfor~er, Input AI-I0386 

Test Point Jack, White 

Tube, 12AX7 

Tube, 5725 

Tube Socket, Noval 

Tube, Socket, 7 pin miniature 

Tube Socket, Noval 

Subcarrier Generato­
with l1ute, M6160 
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R27 
Z40 

f[ 
CI9 

.05 MFD 

* 
@ 

--J2 

® 
£) 

(f 
AUDIO ® III · 

IN 
0 

11~v. 

R2& 
Z40 

~)--

(f 

(1(. 

~ 

NC 

-:-

TI 

IBVDC' 

R34 
I&K 

-;-

... , I P ~, IN .. , I 1,5 

C3 1 
..I...I MFD (0,3 V /le@.7511 

51-A, ROTOR 
+150V. 
@5NlA 

C25 
.0IMFD 

R38 

IME:G 

XV2 1i'21 5725 47K 
(6AS6) 

1.J8 V. OC 

L!> S 

-.2 V. OC 
2SMH 'P. 

&.IOV.OC 

~ R2.3 
470K 

F.' ;:.~~ 
GA"T'ES RAOIO (:OMPANY 

QUI ,~ C:" , 1LL1r"I01Jlo 

R24 
lOOK 

-+---jlf 
CI7 

+-150V. 

TJ4 

e 

tJ.1~ 3Ii'--1.<i X I 
a C "LII: 

JI 
<OUTPUT 

3V.PP 

RI6 
241" 

CR.!> C 13 -'-

25°1 
C 14-'-

250

1 
RI 7 --11-

_a,,",-! ---f I Ie- ~ RZ2 
!>OK 

-:-

-=-
MUTE 

LEVEL 

10K CI5 
1000 

-:- I 

-:- CI61 

.01 MFD 

I 3V.Oc 

fRZO :v.oc 

-;-

1<,19 
1.5K 

+ISOV • 

R41 ~ ~ R49 22OK~ 12AX7 ~ R44 ~~.SMcG 
~ 220K 

83V,OC 40V.OC 

(;5'v.oc~~ t GOV.I'P I( Z7V.DC CRr;; '6SV.~~S:7V.OC 
40V.PP I d~G I '" I -.,yo . 0IMFO C27 R46 R47 

.:; .05MFD 470K 220K 

J.. cia 
TIOOO 

J.JY.OC 

+150 V. -ALL STAGES 

SI-A 

oS O#(MUT£ D£F£IIT) 

.s +150 SUPPLY 

-" 

(' 
1 
I 

3 4 
2", ° 0 

1° 
.... 

", 

;; SI·B 

1 
1 / 

-" 

r 
C29 

, MFO 

..:.. 

c3zhllc30 
.01 MFD r:r~MFD 

SI-C 
2 3 4-

IO~ 5 

.... 
-,," 

.... "," 

L/ 

( ro J~'K) 

-.05VOC 2 
IV,!'P"- XV~;B~ *CR5 ~ R45 

..L<;.28 
T-IMFO 

@~R7 R48 
,,"70K 

R39 
I MEG 

3r'" _ ...... 
-J,5l1.DCl '" ... ... BJV.DC 

4701< 

4V.LJC 
R'IZ ~R'\3 

(I MEG IK 

R<tO 
I K 

-:-

NOTE: 
-----;i"'C VOLTAGES, ~EAS(/REO WITH VTVM. 

PP VOLTAGES, MEAS(/RED WITH TEXION/X 
"'302 SCOPE AND 200B PRO BE. 

THESE ARE A RO(/GH G(//OE ONLY. 
ALLOW 20% VARIATIOH. 
)'(/010 /IVP(/T L EyE L FOR MEASIYRMEIVTS 
WAS +10 ABM AT 400J1. . 
MIITE LEVEL r(/L LON. 
SI IN M POSITIO/ll. 

SCH 
SUB 

ALL RESISTOR VALUES IN OHMS. 
ALL CAPACITOR VALUES IN MMF 

UNLE5S OTHERWISE NOTED. 

* INDICATES VALUE 5UBJECT TO 
VARIATION. SEE ItVsTRucnoN 
MANUAL. 

LAST "c NO - 32 
LAST "R" NO - 49 

GENERATOR 

~ .'''.' '~I M~IGij O g ~ rii·~·~ .. t;= ~.L I"· ~ ... .......... " .. 
~ ; ... ~~:~.r Jk.. 4 

6 423.044 WI 
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.l!>. 

(J') 

@ , 
o o 

POWER CABL[ 

WIRE FROM TO FUNCTION -_._--, P2-C TS4 - f 6.3 VAC : 

2 P-2'F TS4 - 2 6,3 VAC 

3 PC· J TS5-2 GND. 

4 P2-K T.53-1 i-150 V I 

/HINGE AUDIO LEADS CONNECTED TO PINS 

D AND L OF P 2. 

SHIELDED AUDIO LEADS I 
I POW[R CABLE ___ _ 

rr- J2 o 
67 1« 

GENERATOR 
4/ KC 

GENERATOR 

BACK VIEW or STEREO GENERATOR 

l0 
C 
OJ 
() 
}>-
;:Q 
:::u 
TTl 
:;Q 

G") 

'"1 
z 
TTl 
";IJ 

G) "J> 
~ -i 
-I 0 
r,:;Q 
c.r. 

"D 
;0 r 
J> » 
0 

() 
TTl 

0 3: 
r1 

() 2: 

0 -i 
3: 

~ 2-

T5-3 
:z: (J) 

-< ~ 
,." 

T5-5 
~ 
fTl 
0 

(j) 

fTJ 

TS-4 2: 
f"T1 
::Q 
» 
-1 
0 OJ 
:::{) 

..b-C/> 

0'1 
--I 
(Xl 

0 
0 



TRANSMITTER READINGS 

AM TRANSMITTER 

CIRCUIT METER READING DIAL READING REMARKS 

Oscillator Plate Current 

Buffer Grid Current 
-

Buffer Plate or Cathode Current 

RF Driver Grid Current 

RF Driver Plate Current 

PA Grid Current 

PA Plate Current 

PA Plate Voltage 

PA Efficiency 

Filament Voltage 

Line Voltage 

Mod 1 Static Plate Current ----- --
Mod 2 Static Plate Current 

RF Line Current 

i:-.,- FM TRANSMITTER 

CIRCUIT METER READING DIAL READING REMARKS 

Driver Grid Current 

Driver Screen Current 

Driver Plate Current 

Driver Plate Voltage 

RF Output 

VSWR 

Filament Voltage 

PA Grid Current 

PA Screen Current 

PA Plate Current 

PA Plate Voltage 

PA Screen Voltage 

RF Output 

VSWR 

Efficiency 

Filament Voltage 

Line Voltage 



-~ 

--~ ~~~ 

HARRIS 
. ~_.- 'L ... -~;. 

INTERTVPE 
. -=- - --_ -~..- "~ .. ~!-::3'" 
CORPORATION 

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


