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REPLACEMENT PARTS 

When ordering replacement parts please address your order to: 

GATES RADIO COMPANY 
Order Department 

Quincy, Illinois 62302 

The following information must be supplied if applicable: 

( 1) Quantity required. 

(2) Gates Part Number-Ten digit 1.8.M. or M number. 

(3) Item or Symbol Number from Instruction Book schematic or Parts List. 

(4) Type Number of equipment in which component is used. 

(5) Complete address for shipping and billing instructions. 

RETURNS AND EXCHANGES 

Do not return any merchandise without our written approval and Return Authoriza

tion. We will provide special shipping labels and a code numbe"r that will assure 

proper handling and prompt issuance of credit. Please furnish a detailed report to 

assure prompt handling of returned merchandise. Custom built equipment or mer

chandise specially ordered for you is not returnable. Where return of standard 

equipment is allowed by Gates, a restocking fee of 15% will be charged. All returned 

merchandise must be sent freight prepaid and properly insured by the customer. 

When writing to Gates Radio Company about your order, it will be helpful if you 

specify the Gates Factory Order Number or Invoice Number. 

MODIFICATIONS 

Gates reserves the right to modify the design and specifications of the equipment 

shown in this Instruction Book without notice or to withdraw any item from sale pro

vided, however, that any modifications shall not adversely affect the performance 

of the equipment so modified. 
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ADDENDUM 

994 6160 001 SUBCARRIER GENERATOR 

WITH AUTOMATIC MUTING 

In the 41 KC SCA units, the value of L3 has been increased 
from 25 MH to 50 MH. The Gates Stock Number is 494 0093 000 
for the 50 MH choke. The new choke was installed to reduce 
the distortion of the 41 KC carrier frequency. 

1/6/65 Gates Radio Company 
Quincy, Illinois : 
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ADDENDUM SHEET 

994 6160 001 SUBCARRIER GENERATOR 

WITH AUTOMATIC MUTING 

The M-6160 Subcarrier Generator is designed to function 

with the M-6146 Stereo Generator. The interconnecting 
power cable Dust be insta lled by the custoner who is 
receiving e ach unit separately. The audio input leads 
are alrecdy installed in the Stereo Generator. The 
audio and power leads uust be installed in the U.S. 
coraponent connector (P2) which is furnished. 

Method of a ssenbly and proper connections are indicated 
on Assenbly Instruction for connector, P2 which is in
cluded in this Instruction Book. 

For additional infornation refer to: 

Scheme.tic 842 3509 001 (Stereo Generc.tor, M6146) 
Schematic 842 3644 001 (Subcarrier Generator, M6160) 

3/8/63 Gates Radio Conpany 
Quincy, Illinois 
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·ADDENDUM SHEET 

994 6160 001 SUBCARRIER GENEBJiTOR 

WITH AUTOMATIC MUTING 

1. Wb.en setting the frequency of the subcarrier 

generator, back cover should be on. If cover 

is rewoved later, the output frequency is apt 

to change. 

If interference is experienced- from a strong 

local AM broadcast station, it nay be neces

sary to shift the frequency of the individual 

oscillators of the subcarrier generator to 

other than specified. For exa0ple: A strong 

local signal on 810 KC produces a beat note on 

the 67 KC subcarrier. Change the subcarrier 

oscillators to 723 and 790 KC or to 830 and 

897 KC to obtain a "clean" 67 KC subcarrier. 

6/20/62 Gates Radio Coupa.ny 

Quincy, Illinois 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

~ 

INDEX 

Page 
SPECIFIC..ti1TIONS ••. · ·• •.. o. o •• o •••••••••• o •••••••• 1 

FRONT P,.iNEL CONTROLS ••••••• • •......•••••••••••• 2 

BRIEF DESCRIPTION ••••••.... •.•. .... . . •. .. ..•••.• 1 - 2 

ADJUSTMENT AND SETTING UP PROCEDURES ••••••••••• 3 

AUDI O INPUT LEVELS •••.••..•••..••••••• ...•.•••••• 3 

RESPONSE • •••••••••••••.•• • ••.••••.• • ••••••••••• 4 

MODULATION OF MAIN CARrtI ER BY SUBCARRIER ••••••• 4 - 5 

MUTING LEVELS AND TIME CONST.ANTS ••.••••••• : ••••• 6 - 7 

OPERATIONAL AND TECH.t""l"ICAL ASP.!!i'CTS· •••••••••••••• 8 - 10 

SUI'1I"LJ\.RY ••••••••••••••••••••••• •••••••••••••••• • 11-12 

ASSEMBLY INSTRUCTION FOR CONNECTOR P2 • • • •.• • . • 13 
FIELD INSTALLATION OF SUB-CARRIER GENERATOR •• 14 
PAR.TS LIST . • . . . . . . . . . . . . • • . • • • • . • . . • • • • • • . • . • 1 - 3 
DRAWINGS: 
81,3 7663 001 - Response Curves 

826 8773 001 - Bl ock ·Diagram 

826 8798 001 - Sideband Distribution 

826 8797 001 - Spectrum Distribution 

826 8796 001 - Spectrum Distribution 

~9-27 .. 9642 OQl - . Pqw~r_ 9§1.ble 

842 3644 001 - Schematic 

814 1678 001 - Sub-Carrier Generator Placement 
in Stereo Gener ators 

6/20/62 994 6160 001 



www.SteamPoweredRadio.Com

SPECIFIC.ATI 0NS - 994 6160 001 (M6160) 

SUB CLRRibR G:J;NZRAT0R ,rJITH AUT0M~.1.TIC I"iUTING 

Frequency: 

Frequency Stability: 

Audio Input: 

Modul3.tion Distortion: 
(30-15,000 cyclos) 

Audio Response: 

Fl'1 Noise: 

.Any, between 25 o.nd 75 KC 

± 500 Cycles 

600 ohn inpedance balanced, +10 dbB, 
+2 db. for +5 KC deviation at 
400 cycles.-

+5 KC devi 3.tion - better than 1% 
+7.5 KC deviation - better than 1.5% 
±10 KC deviation - better than 2.5% 

Fl:1t or 50 nicrosecond (nodified)* 

-55 db. (reference ±5 KC at 400 
cycles) 

_A.nplitude Ripple: 5% or less 
(due to frequency deviation) 

Output Level: 
( into lOOK ohm) 

Power Requirenents: 

Tube CoE1plenent (3): 

Autonat ic Mute Level: 

Weight: 

D:i.r.J.ellsi Oll.S : 

1.5 VPP. adjustable by front panel 
control. 

150 V.D.C.@ 5 MA. 
6.3 V.A.C.@ .75 A. 

2 - 12.A.,"'<:7 
1 - 5725 (61-i.36) 

V~riable froD Oto -40 db. by front 
panel control. 

1 lb. , 7 oz. Co~pl ete 

Front Pauel, 7" :x: 4 l/8"reaI- cover., 
6 11 x 3¼'' x 2¼" deep (designed to fit 
in panel slot of 6)1'.i. "x 3 3/8") 

* All generators nornally supplied with nodified 50 n i crosecond 
pre-enphasis ( 4 db roll-off at 15 KC) except 67 KC generator 
for use with Fl'1 Stereo shipped with flat response ( 4 db. roll
off at 15 KC). 

6/20/62 -1- 994-6160-001 
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Output 
(Rl7) 

Mute 
(R39) 

Sl 

6/20/62 

FRONT PANEL CONTROLS 

Adjusts frequency of oscillator 
nUIJ.ber 1 
Adjusts frequency of oscillator 
nunber 2 

Adjusts sub-c~rrier output level 
2.t Jl 

Deterwines audio input level at which 
Sub- carrier will switch off. 

Function switcl:i.: 

Off - +150 renoved fron aU stages 

S- Mute short tine constant 
M- Mute mediuo tine constant 

L- Mute long tine constant 
ON- Sub-carrier continuous out put 
a t Jl 

-2- 994 6160 001 
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SUBCARRIER GENERATOR 

Brief DescriDtion 

1,.Then engaged in FM broadcasting the FCC allows transr.1ission of 

supersonic signals in the region of fron 25 to 75 KC for the 

purpose of subsidiary cor.u:1unications. Transnission of these 

superso:i.'lic signals is referred to as .Multiplexing.. Transmission 

of these nultiplex, or s _upersonic , signals is then used for the 

purpose of background ousic in stores, restaurants and f~ctories, 

or for the purpose of broadcasting weather and other infornation. 

Probable and possible future use of this type of transnission 

appears to be unlinited. 

Gates nethod of producing uultiplex signals in the 994-6160-001 

Generator will be briefly explained at this point. Refer to 

block diQgrElD and schematic. 

Each section of Vl is a Colpitts oscillator. The first section 

of Vl oscillates at 800 KC. The second section of Vl oscillates 

above 800 KC by the difference of the subcarrier frequency. 

Each of these signals nay be frequency uodulated by Deans of 

CRl, in VlA, and CR2 in VlB. These a re special types of silicon 

diodes known as voltage v .::Tiable capacitors. 

These two sign~ls are then nixed by neans of silicon diodes CR3 
and. CR4. .iul but the diff er.::nce or supcirri3r frequency is 

elini~ated by low pass fi lter , Cl3, Cl4 and 13. 

This difference frequency is then connected to output control 

Rl7. This control no..y be set for any desired output level. 

Fron the output control the signal is fed to the input of V2, 

which is a gating or speci~l type of outing tube. This tube 

nay be used as a switch to turn the subcarrier frequency off 

and on. V2 also supplies sowe nnplification . The output of V2 

is fed directly to the output jack Jl. 

6/20/62 -1- 994-6160-001 
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Audio in.put is applied to transfor;:ier, Tl, through 2, pad which 

has a loss of 20 DB. The output of Tl drives the two oscillator 
sections of Vl and V2 in push-pull for increQsed frequency 

deviation •. 

A portion of the output of Tl is fed to nuting control R39, 

and then to audio 2u:.,.plifior tube v3. 

The anplified 2udio signal is then rectified by CR5 and CR6, 
silicon diodes. Filtering of the rectified audio signal is 

accowplished by C28 and R46 and is linited to a value of obout 

6 volts by voltage regulator CR7, a zoner diode . 

Sone of this regulated and r ectified audio voltage is applied 

to the grids of gated ar0.plifier tubo, V2. 'rhis gatiug voltage 

is controlled by function switch, Sl. 

In position 1 (OFF) of Sl, B+ is renoved froD all stages of the 

subcarrier gener ator and the unit is off but is in a standby 

condition, with fil2-Dent voltage applied. 

Position 2 (S) places the generator into operation and ready 

to use, provid8d audio input is applied._ Position 2 is the 

shortest tine constant of the nuting voltGgG end this tiue 
constant is deteruined by the conponents used to filter the 

the audio. 

Positio~ 3 (M) is R longer ti=e c0nstunt for the nuting 

volt.agf... .El:l..s.:Lt.i.o.n. 4 CL) .is t~ J.Qll6~~t -W,Ue coll.stant i.:~r the 

IJ.uting vol t ,},ge-. 

\.Jhen function switch Sl i;:; in posi-tior. _'.;, , it def 0:.0:~..:' t;h,~, __ ··1.J.ting 

ce.pabili ties of the unit. by ::ipplying a portion of tho E+ to 

regulator diode CR7. In this position, subcarrier output will 

appear at Jl rogardless of whether the unit is being nodulated 
by audio or not. 

6/20/62 -2- 994-6160-001 
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Ad,justraent and Setting Up Procedures 

The subcarricr generator should be connGcted to a 150 volt 

r egul ated supply and fila::-1ent supply of 6.3 volts a.c . 

Renove audio input nodulation ai--id place function switch Sl in 

position 5 to def eat the outing action. Feed e portion of 

oscillJ.tor 41 as observ.3d at test jG.ck #1 to a frequency counter 

and set Ll so th.:i.t tho frequency is approximat ely 800 KC . 

Then connect the frequency counter to test jack ,'12 3.nd adjust 

L2 so th~t thG frequency is 841 KC if the subcarriar frequency 

is 41 KC , or set L2 so th:,.t the frequency observE:d at test jack 

,¥2 is 867 KC if the subcar rier frequency is 67 KC. 

Adjust output control Rl7 so that output uay be observed at J l. 

Connect this point to a frequency counter and triu L2 so that 

the exact subc~rrier frequency is realized . Now set functi on 

switch 81 to position 2 , 3 or 4 and adj ust mute level control 

R39 to the level desired with audio inputs applied. ~ith 

nute l evel control , R39 , set in the naxinuo clockwise position 

or g~te open , it is possible t o hold the gate open on a signal 

which drops by as nuch as 40 DB. 

Audio Input Levels 

I nput co11I1ections to tho subcc.rri1.;r gcner3.tor 2.ro norD.ally 

arranged so that input i::1p0d2.i."!CG is 600 ohcs and t~a.t .:t.5 KC 

swing at 400 cycles audio inDut is obtained with +lO DBH input 

level. 

150 ohn input iupedance co.n be obtained by connecting thG audio 

input l eads of Tl to the lGads labeled "white/gr een" and "red/ 

yellow" . 

6/20/62 - 3- 994- 6160- 001 
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The subcarriGr generator c2w.-ri be IJ.ade to nodulo.te .±5 KC swing 

with an 3.Ud.io input level of -10 DBM at 400 cycles by reuoving 

the 20 DB pad between the ~udio input terrain~ls 2~1d the input 

of Tl. This pad consists of R25, 26, 27, 28 and R29 . 

Res-oonse 

No ex3.ct stc;ndarcl tlo...roughout the industry has ever been s-:::t 

for desired response characteristics of :--Jul tiplex sub carriers. 

ThG :iJ.ost :popular response charo.ctcristics s00::.:1s to be about a 

50 nicros0conu prc- e11phasis response curve. Response char

acteristics of the subcar-ri1..;r generator a r e provided by 019, 

020. Those are n2.rked with an asterisk on the schematic. 

With thes0 capacitors r.:moved fron the circuit overall fre
quency response of the subcarri8r generator will be down 

somewhat o.t the high end of the audio spectrun. If 020 and 
019 are added, the overall frequency r esponse will have a 

rising tendency at the high end approxiB3.ting thGt of a 50 
nicrosecond r esponse curve. See drawing 813-7663- 001. 

Iiodulation of Ifa.i n Carrier by Subca-rrior 

The subco.rrier generator is designed to fit into the space 
provided on. the :M:6146 FM Stereo Generator. _ It can, of course, 
be used with other units, but the nethod of setting levels 
will be described usin.g the FJ:-1 StGreo Genarator unit. The. 

output at Jl should be connected to input jacks J3 or J4 on 

the subcarrier gorierator by aeans of coaxial cable. To set a 

level, all other uodulation should be reuov ed froD the nain 

carrier. I.fit is planned. to usG 67 KC subcarrier while 

broadcasting Stereo, the FCC allows tho 67 KC nultiplex 

subcarrier to nodul~te the Dain carrier 10%. 

6/20/62 -4- 994-6160-001 
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If stereo is not being used, total modulati on of the main 

carrier by subcarrier shall not exceed 30%. These levels 

are easy to set by means of the output control, Rl7, on the 

subcarrier generator. Modulation percentage can be observed 

on certain types of FM Monitors . Some monitors will not i n

dicate the proper percentage of subcarrier modulation. 

If a proper monitor is not available for measuring subcarrier 

percentages , the following method may be used to set the sub

carrier modulation of the main channel. -

First, modulate the main carrier with an audio signal of from 

400 cycles to 15,000 cycles. All other modulation should be 

removed from the main carrier. This modulation percentage 

may be observed on any type approved monitor . Connect a scope 

to the discriminator output of some sort of wideband detector 

that has a good response out to 100 KC • .Any type of FM 

receivers used with FM stereo should have the desired type of 

response. While modul ating the main carrier 10% at say 400 

cycles, set a reference level on ths oscilloscope. Then remove 

all modulation from the main. carrier . Again, modulate the main 

carrier with the subcarrier frequency and set the output level 

of the subcarri er generator to equal this same predetermined 

setup level. 

6/20/62 -5- 994- 6160- 001 
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MUTING LEV:~LS AND TIME CONSTANTS 

Automatic muting facilities are provided by amplification and 

rectification of the input audio signal . 

With Sl L-i position 2, 3 or 4 and R39 (I1U'l'~ L.,J;VEL) turned 

c lockwise ( full on), the fol l owing condition exists: carrier 

output remains full on until input audio level drops 30 db. 

below the audio i nput level required to modulate ±. 5 KC. 1.Jhen 

audio input level has dropped 4-0 db -. below the level needed to 

modulate ±.5 KC., carrier output is attenuated 3 db. When audio 

input level drops 50 db., carrier output is zero. 

Proper set-up level will vary from one installation to another 

and with various receivers. This leve l will largely be deter

mined by existing crosstalk levels of the installation. To 

achieve complete muting of the subcarrier when audio input l evel 

has dropped less than 50 db., turn mute level control (R39) in 

a counter clockwise direction. 

When function switch Sl is i n positi on number 5 (ON), muting is 

defeated and there is continuous subcarrier output at Jl regard

l ess of whether there is audio input. 

With function switch Sl in positions 2, 3 or 4 , various muting 

time constants are realized as explained in the fol lowing para

graphs; 

Position 2 (S): 

On Switching time - 5 milliseconds 

Off switching time - 225 milliseconds 

Position 3 (1'1): 

On Switching time - 80 milliseconds to start, 
100 milliseconds additional (180 total) to 

full subcarrier output. 

Off Switching time - 500 milliseconds 

6/20/62 -6- 994- 6160-001 
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Position 4 (L): 

On Switching time - 150 milliseconds to start, 

300 milliseconds additional (450 total) 

to full subcarrier output. 

Off Switching time - 700 milliseconds 

Two additional longer time constants were evaluated by increas

ing the value of C30 with Sl in position 4 (L). 

Results are as shown: 

c30 eQUal 4 mfd: 

On Switching time - 600 milliseconds to start, 

750 milliseconds additional (1350 total) 

to full subcarrier output. 

Off Switching time - 1250 milliseconds 

C30 equal 8 mfd: 

On Switching time - 750 milliseconds to start, 

1500 milliseconds addition~l 

(2250 total) to full subcarrier on. 

Off Switching time 2000 milliseconds 

Proper time constant to use will vary from one installation to 

anot~8r and with different receivers. It is also determined 

somewhat by crosstalk level and subcarrier program content. 

6/20/62 -7- 994- 6160-001 
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OPERA.TIONAL ..:.;.ND T .. :BCHNIC_-iL A,3P.i.i::CTS 

This portion is devoted to an appraisal of the o~erational 

characteristics that are realized in the transmission and 

reception of multipl ex backgr ound.channels. It may assist 

in a better understEulding of some of the pecularities associated 

with FM multiplex broadcasting. 

In regular AM broadcasting no more than twc sidebands are ever 

generated, unless 100% modulation is exceeded and/or excessive 

distortion is realized. One sideband will be below the assigned 

frequency 8.Ild differ from the assigned frequency by the modula

tion frequency. The other sideband will be above the assigned 

carrier frequency and again differ from the assigned frequency 

by the modulation frequency. See drawing 826 8798 001 . At 

1007f modulation, the voltage, or current, sidebands will be 

6 db below the peak co.rri0r deviation. The n e cessary ban.dwidth 

in a receiver IF strip to give us distortionless reception is 

then 2 times the modulating frequoncy. If the modulating 

frequency is 10 KC , then the necessary b~ndwiith is 20 KC. 

Even though .Al'l broadcast channels are spaced only 10 KC apart, 

there is, in effect, a guard bnnd between adjacent channels, or 

even several channels, by not placing two transmitters in the 

same area that a r e near the same frequency. Our guard band is 

thus, several times the 10 KC sp:.1cing of channels and is a 

result _of distance G...D.d transmission attenuatiOJ:le 

In Ar-1 brondca.sting the 100% modulation figure is a r0a.l G.nd 

maximum figure. It applies r egardless of what the carrier fre

quency may be. In FM broadcasting an entirely different situa

tion exists. 

6/20/62 -8- 994-6160-001 
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The 100% modulation figure is set merely by convenience~ There 

is no r eal or actual 100% li!niting figure. It was explained 

previously that in .AJY.i broadcasting only two sidebands are 

generated. In FM many sidebands are generated and the a~pli
tude and number of sidebands is dependent sololy upon the fre

quency deviation ors-wing and the modulating frequency. The 
carrier frequency itself does not enter into the calculation of 

the number of sidebands. 

The 5th illustr2,tion on drawing 826 8798 001 is an ilJ.ustr::1.tion 

of the sideband distribution and bandwidth of a standard FM 
broadcast s"ation, broadcasting a 15 KC tone at 100% modulation 
C±75 KC deviation). For this particular case in point, eight 
significant sidebands on either side of the carrier frequency 

are generD.ted . In FM broadcasting for distortionless trans

mission, it is essential th~t any sideband that is greater 

than 1% (40 db) of the peak carrier amplitude must be trans

mitted or passed . 

At the bottom of the illustration #5 , is sho'v'm frequency 

deviation. For the case in point, with tho modul2.tion index 

equaling 5 ( modulation index equals frequency deviation 

divided by modulating frequency) the carrier itself is 

deviating back and forth through a total bandwidth of twice 

the frequency deviation, or 150 KC. Sidebands generated due 
to carrier deviation QCtua lly occupies a bandwidth of sixteon 

times th~ modulating frequency or 240 KC. 

Comparing illustration 1¥1 and #5 it is seen that for full 

fidelity tr~nsmission, the required bandwidth for condition 

#5 is eight times as great as the necessary bandwidth for 

condition #1. 

Illustrations 2, 3 and 4 are for various other modulation 

indexes as shown. In each case, it is obvious_ the bandwidth 
is wider than the case for Ai"1 and is a lso wider than twice 

the frequency deviation. 

6/20/62 -9- 994-6160-001 
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On drawj_ng 826 8797 001, entitled "Spectrum Distribution FM 

Multiplex11
, the sideband distribution analysis previously 

explaine d has been projEcted to show a reLll case involving 

FM broadcast and trnnsillission of two multiplex background 

channels at 41 KC and 67 KC . The swing on the multiplex 

channels is being held at ±5 KC deviation. Modulating fre

quency shown is 5 KC . 

It is seen that for essentially distortionless transmission 

the bandwidth of the 41 and 67 KC multiplex channe ls actually 

overlap. This drawing shows what is actually being placed 

into the modulator of the FN transmitter. If nothing happens 

to alter the transmission and reception ch~r~cteristics of 

the FM signal , the ratios shown are what should be seen at the 

discrioinator of the FM receiver. To separ~te each of the multi 

plex background chaILnels from the main channel, and to SGparatc 

each channel from the other requires a certa in amount of filter

ing. Generally speaking the filtering required is in excess 

of what should be allowed for the distortionlcss transmission 

of each multiplex subchannel. 

Since main channel modulation is somewher8 between 15 to 20 db 

higher than subchannel modulation, it means that filters 

employed in the subchannel portion of the multiplex receiver 

or detector must be a cor1·ospondingly amount grea_ter in attenua

tion ch~racteristics. It can be seen, however , that even if 

the iilte r removes all main channel fundamental modulation 

that harmonics of the main channel modulation may still fall 

into the 41 or 67 KC pass bando These cannot be completely 

filtered out. The illustrations on the drawings perhaps ex

aggerate this somewhat, since it is unlikely that there will be 

many tones or frequencies at 15 KC modulating the main carrier 

to the 100% modulation l0vel. On the other hand .5% dis

tortion is very good. In addition, many of the frequencies 

modulating the main channel will consist of sharp wave fronts 

and be of the type of signal that generate nany higher har~ 

monies. 

6/20/62 -10- 994-6160-001 
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Drawing 826 8796 001 shows spectrum distribution for FM stereo 

and one: channel of multiplex at 67 KC. 'l'his shows that side

b~nds from the 67 KC background channel are actually starting 

to f a ll into the stereo pass band. This cannot be allowed. 

The sidebands must be reduced by decreasing frequency d.cviation 

or by filtering. 

Reduction of freg_uency deviation is recommended. When filters 

are usod to attenuate the pass band of an FM s i gnal, amplitude 

VQriations of the carri0r result as it deviates back and forth , 

This in tu~n may cause crosstalk into the main channel or into 

the stereophonic subchannel. 

when stereo is being broadcast, crosstalk problems into sub

channels o.re multiplied because second harmonic components of 

the stereophonic subchannel tend to fal l i nto the passband of 

the multiplex background chGnnel. 

SlJI"fJ1ARY 
\ 

The purpose of the foregoing discussion has been to show the 

technical limitations of the overall system. Overall results 

obto.ined in subsidiary communications bro~dcasting (multiplex) 

cannot be expected to be as good as that obtained with regular 

Al"l broadcasting or with ordinary Fl"l broadcasting. The state of 

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

If bandwidths cver lap, it is obviously then neces-sary to e:it~ 

reduce the frequency deviation, or narrow the bandwidth with 

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

detected distortion of the multiplex subchannel • .Some compro

mise between the two situations appears necessary. Also , the 

greatest bandwidth occurs at the higher modulating frequencies. 

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

sponse to somewhere between 5 and 8 KC. 

6/20/62 - 11- 994-6160-001 
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For purpose of technical d i scussion , the reception end on a 

multiplex signa l may b e divided into two portions. 

1. The main channe l detector, which consists of the RF 

fr ont end , local oscillator, I F strip and discriminator. 

2 o ·rhe sub channel d etector, which probably contains filters 

to seperate the main channel from the subchannel and 

some sort of I .F. strip and then the subchannel dete ctor. 

The I.F. strip in the s ubchannel detector will depend 

upon whether or not the subchanncl i s being det e cted at 

oper&ting fr equency or is being hetrodyned to some 

highe r fr equ ency such as 455 KC. 

Post field experience s Gems to indicate that the subchannel 

portion of most multiplex r eceivers arG not capable of better 

tha n a 40 db crosstalk figure, when the main channel is 

modulated above 2 or 3 KC . Passage of the FM multiplex 

signal through various stages a the Transmitter, antennas 

and main channel detector may further d eterior ~te this cross 

talk figure. 

In c ertain c ases , it is possible th2t crosstalk gener ated in 

the transmitter or r e c eiv e r may be of such a phase as to 

better the overall crosstalk figur e as obt ained a t the out-

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

true . Depending upon phase canc ellation to better the overall 

crosstalk figure cannot be expected to hold t:i:u.e £or a group 

of r e c e ivers or wtennas an.d over any period of time . 

6/20/62 -12-:- 994-6160-001 
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ASSEr'11BLY INSTRUCTION FO:i..::. uoim:=cToR P2 

wire No . From To Function 

1 P2-C TS4-l (6.3 VAC) 

2 P2-F TS4-2 (6. 3 V.iC) 
3 P2-J TS5-2 (Gnd.) 
4 P2-K TS3-l (+150 VDC) 

Shielded P2-D * TBl-11 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. 
·rerninals 11, 12 and 13 c1re used for 41 KC. 

Assenbly 
1. Separate the connector hood frou the connector. The 

polarizing pins hold the two pieces together. A scall, 
stiff wire oay 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. Fasten connector hood to the connector using the polar

izing pins. 

4. Dress the white wire cable along the nain c able toward 
the right edge (opposite hinge) of the chassis door. 

Spot tie as n~eessary. 

Solder ends of white wires to designated terwinals. 
Terwinal strips ar e positioned as follows: 

1 

TS3 0 0 Ct 0 

TS4 
0 

6 . F'lug connector P2 into receptacle J2 on the Subcarrier 

unit before turning on the power. 

3/8/63 -13- 994 6160 001 
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rnn INSTALLATION OF THE SUB-CARRIER GENERATOR, 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. 

14 Remove the hood from the male connector, P2, 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 supplied 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 tne sub-carrier generator. 

-14- M-6160 
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,,-----.__ 

FARTS LIST 

1'1-6160 SUBCAP.RIER GENERATOR \✓ITH MUTE 

Sypbol No. 

Cl, C9 

C2,Cl0 

C4, Cl2 

CAi., Cll 
_./ 

C5,C8 

C6,C7 

Cl3,Cl4 

c15,c17,c18 

Cl6,C26 

Cl9,C20* 
c27 

c25,c32 

C28,C31 

C29 

C30 

CR1,CR2 

CR3,CR4, 
CR5,CR6 

CR7 

Jl 

J2 

Gates Stock No. 

500 0840 000 

500 0787 000 

500 0822 000 

500 0813 000 

500 0786 000 

500 0759 000 

500 0831 000 

516 0054 000 

516 0082 000 

506 0004 000 

506 0001 000 

506 0005 000 

522 0073 000 

522 0074 000 

528 0002 000 

384 0073 000 

386 0014 000 

612 0237 000 

612 0375 000 

*NOTE: Cl9,C20 way V,::J.ry in test. 

6/20/62 -l-

Description 

Capacitor, 680 pf .' 300 v. 
Capacitor, 200 pf.' 500 v. 
Capacitor, 75 pf.' 500 V. 

Capacitor, 33 pf. ' 500 v. 
Cape .. ci tor, 1000 pf.' 500 V. 

Capacitor, 100 pf.' 500 v. 
Capacitor, 250 pf. ' 500 v. 
Capacitor , 1000 pf.' 1000 v. 
Disc 

Capacitor 1 .01 nfd., 1000 V. 
Disc 

Capacitor, .05 :...:f d. , 200 v. 
Capacitor, .01 :c.fd. . ' 200 v. 
Capacitor, .1 wfd., 200 v. 
Capacitor, 1 ufd., 50 v. 
Capacitor, 2 rif d. , 50 v. 

Voltage Variable Capacitor 

Diode, Silicon 

Diode, Reference Silicon 

Receptacle, UG-290A/U 

Connector, 11 contact 
recertacle (Fenale) 

Subcarrier Gen. 
with Mute 
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FARTS LIST 

,---...._ 
' 

Syi..:ibol No. Gates Stock No. Description 

Ll,L2 492 0035 000 Coil? .44 - .El 1'1H 

L3 1+94 0092 000 Coil, 25 J_Vffi, 75 1'1.A. 

Pl 610 0238 000 Flug, UG-88/U (?art of Cable) 

P2 610 0394 000 Connector, 
(Viale) 

11 contact plug 

Rl?R4,Rll, 
Rl4,Rl5, 
R24,R30 540 0097 000 Resistor, lOOK ohr::1, l/2W. 5% 

R2,Rl3, 
Rl8,R41, 
R44,R47 540 0105 000 Resistor, 220K ohn, l/2W. 5% 

R3,R6, 
R7,R8, 
R9,Rl2 540 0073 000 Resistor, lOK ohu, l/2W. 5% 

R5,Rl0 540 0065 000 Resistor, 4.7K ohm, l/2W. 5% 

Rl6 540 0082 000 Resistor, 24K ohw, l/2W. 5% 

Rl7 550 0242 000 Fotentior::eter, lOK ohr.:is, 3/4W. 

Rl9 540 0053 000 Resistor, 1.5K ohn, l/2W. 5% 

R20 540 0038 000 Resistor, 360 oh:c:i, l/2W. 5% 

R21 54-0 008<) 000 Resi~torJ 47K om:::.' l/2W. 5% 

R22 540 0084 000 Resistor, 30K ohr:1, l/2W. 5% 

R23,R45. , 
R46,R48 540 0113 000 Resistor, 470K ohLl, l/2W. 5% 

R25,R26, 
R27,R28 540 0034 000 Resistor , 240 ohl:l' l/2W. 5% 

R29 540 0027 000 Resistor, 120 oh.rJ., l/2W. 5% 

R32,R3? 540 0085 000 Resistor, 33K oho., l/2W. 5% 

R34 540 0079 000 Resistor, 18K obn, l/2W. 5% 

R35 540 0098 000 Resistor, llOK ohm, l/2W. 5% 

~ ., 
6/20/62 -2- Subcarrier Generator 

with Mute - M6160 

wigfi
Stolen 2 Line Transparent
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Synbol No. 

R38,R42 

R39 

R4O,R43 

R49 

Sl 

Tl 

TJ1,TJ2, 
TJ3,TJ4 

Vl,V3 

V2 

XVl 

XV2 

XV3 

6/20/62 

FARTS LIST 

Gates Stock No. Desc:ription 

540 0121 000 

550 0244 000 

540 0049 000 

540 0135 000 

600 0407 000 

478 O11-l-4 000 

612 0312 000 

370 0116 000 

370 0152 000 

404 0042 000 

404 0061 000 

404 0063 000 

-3-

Resistor, 1 cegohB, l/2w. 5% 

Fotentimaeter, 1 negohm, 
3/4 w. 
Resistor, lK ohm, l/2W. 5% 

Resistor, 3.9 megobr.., l/2W. 5% 

S-wit ch , sub-11iniF1ture rotary 

Transforner, Input AI-1O386 

C0est Faint Jack, \-!hi te 

Tube, 12AX7 

Tube , 5725 

Tube Socket, Noval 

'11ube, Socket, 7 pin miniature 

Tube Socket, Noval 

Subc arrier Generator 
with Mut e , 1'16160 
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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 l Static Plate Current 

Mod 2 Static Plate Current 

RF Line Current 

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 
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