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842 3485 001 - Schematic, _:tegul:ted Power Supply 
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D-23704 - Overall Schematic 

842 3687 001 - Functional Block Diagram 
837 9416 001 - Schematic, ïí6034 Preamplifier 

I STRUC TION BOOKS: 

M5700A Transistorized Program Amplifier 
M6034 Transistorized Console Preamp 
M6075 Transistorized Cue-lntercou Amplifier 
M6108A Transistorized Monitor Amplifier 
M6108 Modification of Transistorized Monitor 

Amplifier for Current Limiting. 
813 7719 001 - Schematic - Current Limiter 
-Re-;placing Component Parts 
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GATES' M6209 P ESIDENT CONSOLE 

SPWI_?IC.2LTIONS 

GAIN: Microphone input to line output: 104 db + 2 db. 
Turntable input to line output: 62 db + 2 db. 
Microphone input to speaker 

output: 106 db minimum. 
Turntable input to speaker output: 64 db minimum. 

R U.úNCY ;S.L-'0 1SE: 

+ 1.0 db from 30 to 15,000 cps in all regular 
program circuits. 

+ 1.5 db from 30 to 15,000 cps in all emergency 
program circuits. 

+ 1.5 db from 30 to 15,000 cps in all monitor 
speaker circuits. 

HARMONIC DISTORTION: 

0.5% maximum, 30 to 15,000 cps at + 8 dbm output 
in all regular program circuits. 
0.5% maximum, 50 to 15,000 cps at + 8 dbm output 
in all regular program circuits. 
1.0% maximum, 50 to 15,000 cps at + 8 dbm output 
in all emergency program circuits. 
1.0 maximum, 50 to 15,000 cps at + 39 dbm (8 watts) 
in speaker outputs. 

IP'I DISTORTION:. 

0 .5,. maximum in program circuits. 
1.0% maximum in monitor circuits. 

SOURCE INPED1NCE : 

Microphone -- 30/50 or 150/250 ohms. 
Turntable/tape/projector/remote/network 600 ohms. 

LOAD INP DANCE: 

ï'IOISi: 

Program line -- 600 ohms. 
Speaker outputs -- 4 to 16 ohms. 
Audition output -- 600 ohms. 

-12.2 dbm relative input noise on microphone channels. 
-75 dbm relative input noise on turntable channels. 
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CROSSTALK: 

Below noise level, in all channels. 

TRANSISTOR C ONPLLM_ZT : 

6 Industrial type totaling 56. 

52-3/8" long, 11-3/8" high, 17-3/8" deep. 

114 pounds net. 

Satin anodized black nomenclature on natural 
anodized aluminum background panels on a 
medium gray cabinet. 
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M6209 P SIDENT CONSOLE. 

INTRODUCTION 

The M6209 President Console is a versatile and efficient dual 
eight mixer audio control center for AM, FM and TV broadcast- 
ing. It is equally proficient for recording and sound distri- 
bution systems where a large number of input sources must be 
flawlessly programmed. 

The President provides for the mixing, cueing and monitoring 
of a variety of program sources. These sources include micro- 
phones, turntables, tape recorders, projectors, remote pickups 
and networks. These signals are fed from the outputs of the 

console to the program lines in the transmitting system and to 

the house monitoring speakers and audio circuits. 

The M6209 Console is completely transistorized and self-contained 
except for the power transformer and VU meters. The power trans- 
former has been placed externally to minimize hum pickup in the 
console amplifiers and internal wiring. The VU meters are in 
separate housings to permit the flexibility of placing them 
anywhere along the top of the console, or to set on a desk top 
by the removal of the bracket for console mounting. 

Breaking and jumpering of all major circuits allows full use of 

the normailing jack fields, with all connections brought out to 
terminal blocks for ease of installation and future circuit 
checking. Three speaker muting and warning light relay circuits 
accommodate the four normal microphone channels for three dif- 
ferent areas. They may be jumpered to operate in conjunction 
with Chaníiel 3 or 8 if these are connected as optional micro- 
phone channels. 

Compensation of signal levels by the use of fixed attenuators 
throughout the console minimizes the necessity of readjusting 
gain controls when switching from one circuit to another. Ex- 

ternal in uts should be padded to a nominal -15 DBM in all of 

the medium level circuits to complete this desirable operating 
feature. 

The cue -intercom system provides for the cu i g of the turn- 
t_ bles and all other inuts except the microphones, as well as 

the intercom facilities between the control room and studios. 
It also allows talkback down the remote lines. The entire 

facilities of the cue -intercom system are interlocked with 

the speaker muting relays so that cueing and intercom signals 
can not inadvertently .;et on the air. 

This introduction has touched on some of the more important 

points of the console to give general information without 

excessive details. Those concerned with the daily operation 

should. -study-- -t-he---section--labeled- "OPit TIQN'--- The_ -ins_talla- 
tion crew should study their section before actually starting 
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the work. Each section is broken down to cover different 
phases so that unnecessary confusion may be eliminated and 
the answer to any particular question may be easily found. 
The engineering staff is urged to become acquainti.Jd with all 
sections so they can advise other groups in the best perform- 
ance of the console, as well as being able to keep it in top 
operating condition at all times. 

I_;3 ,LL__TION 

All of the packing material, including any shipping frames 
and platforms, should be carefully removed prior to the in- 
stallation of the M6209 Console. The removable items are as 
follows: 

4 994 6034 001 Transistor Preamplifier 
2 994 5700 001 Transistor Program Amplifier. 
1 994 6035 001 Transistor Cue -Intercom Amplifier. 
2 994 6208 001 VU meter, in separate housing. 
1 472 0429 000 Power Transformer. 
1 646 0379 000 Group of Knob Decals. 
1 888 0764 001 Instruction Manual. 

If any of the items listed above are missing, search all of 
the packing material main to determine if they have been 
overlooked. If still missing, contact the Gates LLadio Company 
for instructions. 

BT7,F:: 

The M6209 Console is 52-3/8" long, 11-3/8" high and 17-3/8" 
deep. The net weight is 114 lbs. 

With the plug-in amplifiers removed, place the console on the 
control desk in the final operating position. Determine the 

routing of the interconnecting cables into the cabinet and the 
method of connecting the cables to the control desk. The con- 
duit and/or duct layout should also be considered in the plan- 
ning of the interconnecting cable runs. If the cables are to 

come up through the surface of the desk, mark the cable access 
holes (in the console base) on the desk top so that they may be 
accurately drilled after removal of the cabinet. 

In some cases, it is preferred to elevate the console cabinet 
sufficiently to permit the cables to lay between the desk top 
and the console base, making a right-angle turn with the cables 
to enter the cabinet. The cables are then dressed off the rear 
of_ the desk and_ generally__a _protective.__ cover _ is installed on 
the rear of the desk. 
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In either type of installation, the console should be fastened 
securely to the control desk after the wiring is complete. This 
is facilitated by the holes in the center.of several of the large 
dimr1es in the cabinet base. The airing adjacent to the mount- 
ing holes should be fully protected during the drilling and 
fastening operation. 

CABLE AND CONDUIT LAYOUT: 

This is of utmost importance in the studio installation. Good 
resul-s, with a minimum of noise and crosstalk, require careful 
planning and consideration before actually starting the con- 
struction. A system hastily installed, without thorough plan- 
ning, invariably results in continuous trouble until rebuilt. 

SIGNAL LEVELS: 

Console cables should generally be divided into three groups: 
Low level cables may include levels from -60 DBM to -20 DBM. 
Medium level cables may include levels from -20 DBM to +14 DBM. 
High level cables may include levels from +14 DBM to +40 DBE. 
The AC and power wiring should always be run in separate cables. 

Whenever possible do not run any of the four cables listed in a 
conduit along with cables of different level classification. If 

two or more cables must run in a common conduit, never exceed a 
difference of 40 DB in level between the highest and lowest 
level in either cable. Use high quality shielded twisted pair, 
such as Gates catalog number 1261, for all audio wiring. For 
all microphone wiring, and long medium level cable and conduit 
runs, the use of rubber, plastic or cloth covered shielded pairs 
eliminates multiple ground loops and the resultant noise prob- 
lems. Gates catalog number 8440 microphone cable is recommended. 

In parallel cable runs of different levels, the most important 
aid is physical isolation. Up to six inch spacing is preferred. 
If there is not room for this isolation, do not lace all of the 
wires in the same cables. Keep the cables laced separately for 
the different level classifications even if two or more must lay 
together. This will give much better isolation than when formed 
into one cable. The deviations from the preferred methods must 
not be taken lightly or just for convenience. Use them only as 
a last resort. 

Terminal layout is arranged in the Console to allow adequate 
separation of cables up to the point of connecting to the ter- 
minal block. Low level microphone cables connect to the left 
of TBI (located in the left-hand and right-hand cubicles, viewed 
from the front panel). Most the medium level cables connect 
into TB2 (located in the left-hand side of the middle cubicle, 
viewed from the front panel). The high level cables are segre- 
gated-.int.o__ part _ _of_-TB3 (the large 80 -terminal.__ block located in 
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the middle cubicle). The intercom terminals, relay coils, and 

other miscellaneous connections are also on TB3. 

Bring the external cables into the terminal boards in the most 

direct route while maintaining maximum separation between 
level 

classifications. It would be very helpful to make a sketch of 

the external cables in the vicinity of the console 
and the con- 

sole terminal boards to fully plan their routing before starting 

to connect to the console. 

Conduit generally affords enough shielding so that different 

levels in separate conduit presents no isolation problem 
even 

without spacing them apart. Microphone level conduit and 

speaker level conduit can probably run along together 
with no 

crosstalk. However, if practical, it is advisable to maintain 

physical separation and add to the safety of the installation. 

Power circuits, especially those with high current, should not 

be in close proximity with program carrying conduit; 
electro- 

magnetic shielding is poor in most conduit. 

GROUNDING CIRCUITS: 

Grounding circuits, like cable layout and most systems work 

methods, are unpredictable to a certain extent. Therefore, 

no hard and fast rules apply 100% of the time. In this section 

it is attempted to cover the things to avoid and to present 

eneraliy accepted practices that always give good results, 

or allow good results to be obtained with minor modifications. 

Entirely different approaches have been used, some with good 

results, but unless you are an expert on the subject, most 

are risky. 

The console grounding system is based on the one point 
ground. 

Dif entcrcUi L grounds. are-i suleted-fre he- chassis -axed 

other grounds except at one point, where they all join together 

and go to earth ground. This system presents multiple ground 

loops with the resulting hum pickup from circulating currents 

and RF pickup and regeneration. 

External circuits connected in the console should not destroy 

this system. Microphone circuits are not grounded in the con- 

sole. The shields should not be grounded externally except 

after noise checks. They may then be grounded if better re- 

sults are obtained. Turntable and tape inputs are balanced, 

and feed into isolation transformers in the console when 

switched into the program circuits. 'hen they are not switched 

into the program circuits, they feed an unbalanced input 
into the 

cueing amplifier through. two 4700 ohm isolation resistors in each 

circuit. These resistors are designated as R52 through R75 on 

the schematic diagram. Since grounding an external circuit 

would effectively short out one of the 4700 ohm isolation re- 

sistors and also create a ground loop between the external 

e4iipme árid the console grounding system, -this -should -be- 
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avoided. Therefore, none of the medium level inputs into the 
two banks of pushbutton switches should be grounded, they should 

always be balanced circuits without even a center tap ground. 
If the ground cannot be removed on any of these external cir- 
cuits, or the circuit impedance will not match the 600 ohm in- 

put, an isolation transformer should be employed on the external 
circuit before it enters the console. 

In order to prevent connecting transformer to transformer, (the 

other transformer being the isolation transformer within the 
console) a minimum of 6 DB resistive isolation pad should be 
employed with the output of the pad connecting to the input 

of the console terminals. It might be desired to make this 
pad even larger in order to attenuate the input signal to 
approximately -15 DBM to match the output level of the micro- 
phone preamplifiers. This will allow all of the channel atten- 

uators to run at approximately the same position and provide 
optimum operating characteristics. Order Gates Type A-21 line 

matching and isolation transformer for this purpose. 

Thus, a safe rule to follow is: DO NOT ground either side of 

external circuits. Generally, the shields of the cables should 
ground at the console only. They may be connected to the ground 
terminals in the console. There may be exceptions to this rule, 
especially on microphone input circuits, so the shield grounds 
should be wired in such a manner that they can be lifted in the 
console and grounded at the other end. Again, this is part of 
the test procedure and used to obtain lowest noise. 

BAL ANCgD XND UNB hÀNCJD LINES: 

If a circuit is ungrounded, it is consideredbalanc.:d to ground. 
If one side is grounded, of course, it is unbalanced. If the 
circuit is center tap grounded with pad or coïI, it is balanced 
to ground. 3efer to the subchapter "GROUNDING CIRCUITS" for 
determining proper classification. Twisted shielded -pairs 
should be used for all circuits, whether they are balanced or 
unbalanced. Cancellation of noise and crosstalk pickup is ap- 
proximately the same for either when the one point ground system 
is used. If it is necessary to connect a balanced line to an 
unbalanced line, or the opposite, an isolation transformer 
should be used between. them. The transformer must have good 
balance, an electrostatic shield and magnetic shielding suf- 
ficient tc reduce the hum pickup to at least 65 DB below the 
signal level. Impedance taps on primary and secondary are 
important to properly match both circuits. The Gates Radio 
Company's general catalog lists these transformers. Balanced 
lines require balanced pads and attenuators, unbalanced lines 
require unbalanced ones. Mixing them generally results in poor 
noise, frequency response or other poor operation. 
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CIRCUIT IMP D_1NCLS: 

The microphone inputs are factory connected for 150 ohms. These 

are balanced inputs. The impedance can be changed to 50 ohms 

balanced by changing the connections of the input transformer 
on the preamplifier board. See the preamplifier schematic dia- 

gram included at the back of this book for information on this 

change. 

The turntable and tape inputs are 600 ohms balanced. Since any 

one of the eleven inputs, as well as the net and remote lines, 

feed into common isolation transformers; it is necessary that 

all of these inputs be of one impedance. If it is permissible 
to run the network, remote lines, turntables, projectors, etc., 

all at 150 ohms or 50 ohms, then it is permissible to change 
the impedance taps on the -primary of Ti and T2. 

The network and remote input lines are 600 ohm balanced circuit. 
As mentioned previously, all of these medium level inputs must 
be of one impedance. This impedance can be changed by changing 
the taps on T1 and T2, the isolation transformers in these cir- 

cuits. The factory connection is to terminals 1 and 3 and the 

impedance is 600 ohms. Connect to terminals 1 and 2 for 150/200 
ohms, and to terminals 2 and 3 for 30/50 ohms. 

INSTALLATION - 

POWER 0 
, N TI O Ni 

A 117 volt AC circuit should be connected to terminzac 'fB4-1&2. 

This furnishes power to the muting relaye to energize the warn- 

ing lights. TB4 is the barrier type terminal strip located in 

the extreme right-hand rear corner of the middle cubicle look- 

iñg at it from the front. Of course, 117 volts should be -+ap- 

plied to terminals 1 and 3 on the external power transformer. 

Terminals 1 and 2 should be used if the local AC line voltage 

is low (105-110 volts). Terminals 1 and 4 should be used where 

the local AC line voltage is high (120-125 volts) . 

There are three 23 volts secondary rindLngs on the power trans- 

former. This console recuires the use of only two of these 

three windings. Termi nals 5 and 6 on the power transformer 

should connect into B5-1&2 in the console. Power transformer 

terminals 7 and S should connect to console terminals TB5-3&4. 

In no case should the same windings he used to feed TB5-1&2 at 

the same time it is feeding TB5-3&4. TB5-1&2 is the 28 volt AC 

input to the monitoring amplifier power supply. TB5-3&4 feed 

the main console power supply. If these are fed from the same 

28 volt winding, crosstalk will occur between the output of the 

monitoring amplifier back through the main console power supply 

into the program circuits. 
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The 117 volts connected into console terminals TB4-1&2 are the 

only AC wiring necessary to connect to the studio warning lights. 

Do not allow any external AC wiring or circuit or earth ground 

to connect to the warning light wiring external to the console. 

The warning light for studio A connects to TB4-5&6. The warn- 

ing light for Studio B connects to TB4-3&4. The warning light 

for the Control Room connects to TB4-7&8. 117 volts will be 

switched to these pairs of terminals when the proper 
microphone 

key and associated muting relay are operated. The console is 

factory connected so that operating microphones 1, 3, 5, or 7 

will operate relay 1. This means that studio speakers and 

warning lights which are operated by relay 1 should be in the 

same studio as the above microphones. Operating microphones 

2, 4, 6, or 8 will operate relay 2 and the same placement of 

speakers and warning lights should be observed. If the addi- 

tional microphones preamps are used in channels 3 and 8 these 

channel switches can also be wired to operate the desired 

muting relay. The above factory installed wiring can also 

easily be changed to suit individual needs, see the schematic 

diagram for complete details on the wiring and terminal board 

information. 

WARNING 

Warning lights circuits should not be grounded at any point and 

should not draw more than 2 amperes per relay. Therefore, do 

not exceed 200 watts warning light power on any one of the three 

muting relays. 

STUDIO INTERCOM1I RING 

When connecting the studio intercom units, the wiring should be 

kept separated from program circuits. The studio intercom 

speakers should have a nominal coil impedance of approximately 

45 ohms. These may be ordered from Gates Radio Company by 

/722 0009 000. Connect the Studio A intercom speaker into 

TB3-3&4. Connect Studio B intercom speaker into TB3-7&8. 

Since the intercom circuits are at approximately microphone 

level when talking back from the studio, it is advisable to 

use twisted shielded pair with insulated jackets for these 

runs. Since the talkback level into the studio from the con- 

trol room is speaker level the circuit should never be run with 

any of the studio microphone circuits. If possible, it is best 

to physically isolate these intercom circuits from any other 

power or program circuits in the radio station. 

MONITOR SPEAKERS: 

All speaker wiring is high level and must run in separate con- 

duit away from low level program circuits. The 8 watt transis- 

tor monitoring amplifier has ample power to drive as many as 
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five speakers. The three muting relays will give muted speaker 

operation in three different locations. This would generally 

consist of Studio A, Studio B., and Control Room. A news booth 

could be used in place of either one of the studios or could be 

operated in conjunction with one of the studios even though it 

were in a separate location. Therefore, the same muting relay 

could mute Studio A and a news booth simultaneously. The out- 

put impedance of the monitoring amplifier is nominally 8 ohms. 

It will put out full power from 4 ohms to 16 ohms load. It is 

more convenient to operate multiple speakers from a common 
amplifier by the use of speaker matching/bridging transformers. 

Gates number A-30601 speaker transformers are recommended for 

bridging the 8 ohms speaker line into 6-8 ohms speaker voice 

coils. Connect the 45-60 ohm primary to the output terminals 

on the console.. Connect the 6-8 ohm transformer secondary to 

the speaker voice coil. The relay deck has 47 ohm backloading 
resistors across the lines when the speakers are muted. Thus, 

a constant load is presented to the output of the monitoring 
amplifier by either the 48 ohm speaker transformer or the 47 

ohm backloading resistor, 

Speakers connect to the following terminals on TB3: Lobby 

speaker - TB3--75&76. Any other speakers, such as Managers 
Office, Reception Room, etc, should also connect to these 

terminals for unmuted speaker operation. Studio speaker A - 

TB3-71&72. Studio speakers B - TB3-67&68. Control Room - 

TB3-79&80. The muted speakers in all three of the major 
areas will mute when the microphone channel key is thrown 
to either program or audition bus. The muting can be ar- 
ranged so that microphone 11 operates a different muting 
relay than microphone Y2c The extra set of contacts shown 

on the schematic diagram to se _ ect microphone il or micro- 

phone2 can be used to energi2e any one of the three relay 
coils as desired. Rather than go through all the possible 
combinations, please contact the Gates Radio Company, Engineer- 
ing Department if you are unable__to arrive at the particular 
combination you desire:. 

SPEAKER CIRCUITS MUST NOT BE ;ROUNDED. 

MONITOR INF T CIRCUITS: 

The monitor awl fier has a three -position input switch to 

select the output of program line ;fil, the output of program 

line `2, or an external input, The external monitoring in- 

put is connected to TB2-5&6 in the console. This input should 

be padded to match the level of the other two inputs so that 

the operator can switch to eny one of them without changing the 

monitoring amplifier Sain control. This is an ungrounded cir- 
cuit and may accommodate either a grounded input or a balanced 
input. The usual sources of external monitoring input include 

air monitor from the ronitoring receiver, sub -master console 
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PROGRAM INPUT CONNECTIONS: 

The M6209 Console has normal facilities for eight microphones 
switched into four microphone channels. Microphones 1 through 
4 connect in the left-hand cubicle as follows: Microphone 1, 

TB1-1&2; microphone 2, TB1-3&4; microphone 3, TBl-5&6; micro- 
phone 4, ,B1-7&8. Microphones 5 through 8 connect in the 
right-hand cubicle as .follows: Microphone 5, TB1-1&2; micro- 
phone 6, TB1-3&4; microphone 7, TB1-5&6, microphone 8, TBl-7&-3. 

Two additional microphone preamps may be obtained to convert 
channels three and eight from high level channels to microphone 
channels. These changes can be best understood by reference to 

the console block diagram and schematic. Connections to the 
third channel of the left-hand cubicle are as follows: Nemo 1, 

TB1-9&10; Nemo 2, TB1-11&12. Connections to the eighth channel 
(on the right-hand cubicle) are as follows: Nemo 3, TB1-9&10; 
Nemo 4, TB1-11&12. The microphone inputs are 150 ohms balanced 
and the external circuits should not be grounded. See the pre -- 
amplifier schmatic if it is desired to change the factory im- 
pedance from 150 ohms to 30/50 ohms. See the section "GROUNDING 
-nCUITS" for installation techniques. 

The medium level inputs connect directly into one of the multi - 
position pushbutton switches. They normal through S4 into S5, 
the second pushbutton bank. S4 directs the selected input sig- 
nal into Tl and into channel attenuator `--4. S5 connects the 
selected program input through T2 into channel attenuator ,-t5. 

These_: inputs are normally used for turntables, tape recorders, 
projectors, etc. The first button on both selector switches 
connect the output of the network and remote line keys into 
either channel ,4 or ;''5 as directed. The center position of 
the network key is an "OFF" position which is also bridged by 
the "N3T" position of the headset selector switch.. The upper 
position of the network key feeds the network into the input 
of the cueing amplifier for previewing over the cue speaker. 
The lower position of the network -key directs it into the mix- 
ing channel which feeds through position ¡'tl in either one of 
the pushbutton switches into the mixing channels. The four 
remote keys are directed to the intercom circuit for talkback 
purposes in the upper position. A two-way conversation can be 
carried on between a control room operator and the remote opera- 
tor by simply throwing the press -to -talk key and releasing it. 
The center position of the remote key feeds the program cue 
from the output of the monitoring amplifier back down the re- 
mote line. The lower position of the remote key feeds the 
program through the pushbutton keys into either channel .r4 or 
45 to mix on the program bus. If any of the medium level in- 
puts are grounded or unbalanced, an isolation transformer and 
isolation pad should be used to present a balanced resistive 
input to the console terminals. This is covered further in 
previous chapters. 
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The eleven medium inputs that connect to the eleven positions 

of the selector switch are on TB2 and the pairs are as follows: 

TB2-19&20, TB2-21&22, TB2-23&24, TB2-25&26, TB2-27&28, TB2-29& 
30, TB2-31&32, TB2-33&34, TB2-35&36, TB2-37&38, TB2-39&40. The 

network input terminals are TB2-7&8. Remote ;=1 input terminals 
are TB2-9&10. .emote ;2 input terminals are TB2-11&12. ,-,emote 

3 input terminals are TB2-13&14. .«emote 4 input terminals 
are 1B4-15&16. 

The remote line facilities can be greatly increased by bring- 
ing all of the remote lines into patch panels. If the four 

remote inputs to the console are brought to adjacent jacks on 

these panels, any pattern may be set up and any number of re- 

mote lines handled conveniently and faultlessly. 

LINE OUTPUT CONNECTIONS: 

Output connections for program line ,/1 are in the left-hand 

cubicle on TB1-27&28. Output connections for program line '2 

are in the right-hand cubicle on TB1-27&28. An internal 6 DB 

telephone line isolation pad is built into the console to pre- 

vent telephone line reactances from interferring with any of 

the console circuits. Therefore, the output of the console 

should be connected directly to the program telephone line to 

feed to the transmitter site. In cases where the transmitter 
and console are in the same building, the output of the console 

should be padded down to connect at the proper level into the 

peak limiting amplifier. The console should always be operated 

at the normal output level, which is obtained when VU meter 
peaks 0 or 100%. Any level adjustment out of the console shoula 

be handled by resistive pads for attenuation or booster ampli- 

fiers for an increase in level. 

The outputs of the console are balanced and ungrounded and the 

telephone lines should be maintained -as balanced and ungrounded 

lines from the outputs of the console to the -inputs of the peak - 

limiter amplifiers. 

UTILITY SWITCHES: 

Six utility switches are available on the console panel for the 

special circuits in the particular installation. Each one of 

these switches are three -positions and may be used for any cir- 

cuit that does not exceed 115 volts, 63 cycles at 1/10 of an 

amp. They are high quality program switches and may be used 

for anything from microphone level to speaker level. The com- 

mon terminals on these switches are brought out to terminals 

along with the three switched positions so that they can be 

used in either direction for maximum flexibility. The connec- 

tions to the three utility switches on the left-hand panel are 

brought out to TB1 in the left-hand cubicle. The connections 

to .the__three utility switches__..onthe right-hand panel are 
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brought out to TB2 in the right-hand cubicle. See the schematic 
diagram for terminal numbering of these switches. 

OPERATION 

The arrangement of panel controls gives maximum versatility to 
console operation while keeping actual operating as simple as 
possible. Control functions are explained in the following 
sections. In all cases reference to the block diagram of the 

console, drawing 842-3687-001 will help clarify these functions. 

MICROPHONE SELECTOR :St'JITCHrS: 

The lever key on the upper panel suction directly above each of 
the mixers 1 through 3 and 6 through 8 is used to direct one of 

two inputs into that particular channel. Microphone 1 or micro- 
phone 2 can be switched into channel 1. Microphone 3 or micro- 
phone 4 can be switched into channel 2. In the same way, micro- 

rhone 5 or microphone 6 can be switched into channel 6 and 
microphone 7 or microphone 8 can be switched into channel seven. 
Channel three will accept either Nemo 1 or Nemo 2 or microphone 
9 or 10 if the additional microphone preamp is installed. Chan- 
nel eight will accept either Nemo 3 or Nemo 4 or microphone 11 

or 12 if the additional microphone preamp is installed in this 

channel. 

The _:luting is switched aloe with the choice of microphone 
selections (if the console is wired in this manner) so it 

is not necessary for the console operator to do anything but 

select the proper microphone and throw the channel key either 

program bus or audition bus. The three keys located between 
the input selector key to channel one and channel two are 

utility keys that may be used for any special circuit in the 

particular installation. The station engineer will have to 

explain their operation to the operators. 

MEDIUM LEVEL INPUTS: 

Eleven medium level inputs such as turntables, tape recorders, 
projectors, etc. may be connected into pushbutton ¡2 through 
-`l2 on the middle cubicle of the console. These pushbuttons 
are interlocked so that pushing say one of them will release 
any other one in a particular string. The top row of push- 
buttons feed into channel ;/4 (to the left). The bottom row of 

pushbuttons feed into channel -5 (the channel on the extreme 

right). Channel four has preference over channel five. In 

the normal installation the same input program will feed chan- 

nel #2 on either switch, another program input will feed chan- 

nel #3 on either switch, etc. Therefore, if position ,t2 is 

pushed on the channel five dank and also pushed on the channel 

four bank the input will actually be directed into channel four 

and not channel -five.. Only the inputs pushed on channel five 

selector key that are not simultaneously selected on the chan- 

nel four key will feed into channel five. The network, remote 

11, remote Y2, remote Y3, and remote ,#4 switches are ganged 
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together in the "MIX" position and feed into the pushbutton 
station 11. Thus, when any one of these five selector keys 
are pushed to the "MIX" position, the input is fed to posi- 
tion 11 on either selector switch. This gives a total of 
sixteen inputs that can be selected into either channel 14 
or channel five. When the selector switches are not pushed 
to select one of these sixteen inputs to either channel four 
or channel five, the inputs are connected into the cue bus 
and cue amplifier. Thus, the turntables may be cued up at 
any time that they are not actually being put on the program 
line, the tape recorders may be cued any time, the network or 
remote lines may be cued in the "MIX" position as well as 
their own cue position at any time they are not actually con- 
nected into the program amplifier in the console. This means 
that if there are signals on two or more of these inputs they 
will actually intermix in the cue speaker. There are large 
isolation pads between each of the inputs and the possibility 
of one of them feeding crosstalk back to the other one is un- 
likely. There is no reason for the necessity of having more 
than one signal in this cue position at a time so this is 

really a feature to prevent the selection of various pieces 
of equipment for cueing in this particular instance. 

Each one of the pushbutton stations have a set of contacts to 
operate the illuminated pushbutton knob. 37 volts DC from the 
console power supply is used for this purpose. 37 volt relays 
may be used to start the tape recorders and turntables, if de- 
sired. The relay coils will parallel the 37 volt lights in the 

illuminated pushbutton knobs, therefore, they must not draw over 
30 milliamperes or circuit loading will result. The hot side 
of the relay coils should connect to TB3 terminals 33, 34, 37, 

38, 41, 42, 45, 46, 49, 50, 53, 54, 57, 58, 61, 62, 65, 66, 69, 

70, 73, 74, 77 or 78. The common side of these relay coils must 
connect to B- (-37 volts on the regulated power supply in the 
console). B+ on this regulated power supply actually goes to 
station ground. However, the switch contacts are connected to 
B+ so the other side of the relay coil or the coil return must 
go to B- on the regulated power supply. 

The netowork input is fed into the common of the network key 
and can be directed to an "OFF" position in the middle posi- 
tion, where it can be bridged and monitored by the headphones 
in the "NET" position of the headphone switch. The upper 
position of the network key directs the network into the in- 
put of the cueing amplifier. The lower position of the net- 
work key directs the network through the pushbutton banks into 
the program channel attenuators. 

The four remote keys are also three -position keys with the 
individual remote lines connected into the common arms. In 
the upper position, the remote line is connected for talkback. 
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The console operator may talk to the remote operator by simply 
depressing the "TALK" key on the intercom circuit (in the upper 
center of the panel on the middle cubicle). The control opera- 
tor may listen to the remote operator by simply releasing this 
press -to -talk key. In the center position of the remote keys, 
program cue signals are fed down the remote line from the out- 
put of the monitoring amplifier. It is necessary that the 
monitoring amplifier be connected to the correct program out- 
put of the console or "Off -The -Air" monitor so that he receives 
the program that is actually being broadcast for cueing purposes. 
The lower position of the remote keys feed the remote line into 
the mixed position through the pushbutton selectors into the 
channel attenuators. 

The headset key allows a choice of the program output #1, net- 
work or program output Y2. The monitor input selector switch 
and monitor gain are located on the upper right-hand corner of 
the middle control panel, The input selector key allows a 

choice of program 1 output, program 2 output, or external 
monitor input. The station engineer will explain the function 
of the external monitor input position. 

The cue -intercom speaker is located on the left of the front 
panel on the middle cubicle. This speaker is used for both 
listening in the cue and various other positions, and for 

talking on studio intercom and remote talkback circuits. It 

is not necessary to lean over and speak closely into this 
speaker but it is well to speak clearly in the same manner 
as when on the microphone and in a normal voice towards this 
speaker. A few minutes of practice will show the best tech- 
nique for the individual operator. The input selector switch 

for the cue -intercom a.mplìfier has a cue position where only 

the signals fed to the cue bus can be monitored. The cue sig- 

nals are also bridged across the other four lositions of this 

switch so that the cue may be heard on any position regardless 
of the .status of. the selector.at.any particular_ time. Thus, 

the control operator can be talking over the studio intercom 

to one of the studios and still receive a call from a remote 

operator or cue a turntable. He may select the spare position 

for whatever the station engineer has wired into it. This may 

be used as another intercom position into a third studio or 

Manager's Office or some other convenient location. The cue - 

intercom circuits are fully interlocked by the means of the 

input selector switch and/or the muting relays to prevent any 

possible interference with programming. The studio intercoms 

are muted when the studio microphone is on the air, the control 

room intercom speaker when the control room microphone is on 

the air. The operator may still cue up records or receive 

calls on the intercom circuit on his headphones if he will 

simply plug them into the cue phone jack. 
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The master gain control for program channel yl is located on 
the left-hand cubicle. The master gain control for program 
channel ?'2 is located on the right-hand cubicle. They should 
be adjusted during initial test for optimum signal-to-noise 
ratio and, except for emergency level changes thereafter, be 
loft in this optimum position. The levels of the input pro- 
gram sources should always be adjusted by means of the step - 
type channel attenuators on the lower portion of the console 
panel. It will be noticed that the third input channel from 
the left and the last input channel to the right have an extra 
detented position at the extreme counterclockwise position. 
This is the cue position on these attenuators and connects 
the input to these attenuators to the cue bus and separates 
it from the program channel. This is convenient if these 
channels are used for turntables, tape recorders, etc. 

PRINCIPLES & THEORY OF OPERATION 

This section is included to give the engineer a better under- 
standing of some of the more unusual features of the console. 
The various obvious methods of operation will not be covered, 
since they are common knowledge, or have been covered in pre- 
vious sections of this instruction book. 

TRANSISTOR AMPLIFIER CIRCUITRY 

Complete details on the various amplifiers used in the console 
will be found in the individual instruction books included in 
the back of this manual. However, a word about the circuitry 
will :yid in explaining overall console setup. The preamps, 
monitor booster amp, cue -intercom amp and monitor amplifier 
have transformerless output circuits. Grounding of external 
wiring is critical for best noise figures 'and to avoid cross- 
talk, especially-_ in the high. -gain cue -.intercom 
modifications are made on the console, care should be exercised 
to insure that unwanted grounds do not enter the picture. 
UNDER NO CIRCUMSTANCES SHOULD THE MONITOR SPEAKER 'WIRING BE 
GROUNDED EXTERNALLY. 

CUE -INTERCOM SYSTEM: 

Reference to the schematic drawing 837 9345 001, of the cue - 

intercom amplifier and the overall console schematic for the 
wiring of this system will aid in understanding the operation 
of the cue -intercom system. 

An interstage volume control, remotely mounted on the front 
panel helps reduce noise at normal operating level. The in- 

coming remote lines normally operate with a signal of +8 VU. 

This level is padded down to a level sufficiently low to pre- 
vent overloading the cue -intercom amplifier when listening to 
the remote lines. These pads consist of the 620 ohm loading 
resistor across -the -input of--each--remote line- and the large -- 

building out resistors in series with each side of the line 
to feed the cue -intercom Fuaplifier. These pads may be built 
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on the selector switch and not in separate pad assemblies. 

These pads also give isolation between the various remote 

lines when more than one line is switched into the cue amp 

at the same time. 

The maximum gain of this amplifier is approximately 90 DB. 

Since the input and output of the amplifier come in close 

proximity at the "TALK -LISTEN" switch (S16) wire dress is 

very important in this area. The grounding of the cue - 

intercom system is also very critical. Do not allow any 

part of the external speakers or system to be grounded, 

they are grounded in the console. Shielding of all ex- 

ternal speaker lines is necessary to prevent hum and pos- 

sible regeneration. 

The frequency response of the amplifier is rolled off se- 

verely on both ends to provide the best compromise of cueing 

and intercom functions. Do not attempt to alter it without 

taking all of the circuit requirements into consideration. 

MIXING SYSTEM: 

The mixing system consists of an eight channel mixer utiliz- 

ng step -type ladder controls connected in a parallel, mini- 

mum loss type, mixing circuit. D contacts are used on all 

of the channel lever keys and backloading and building out 

resistors are used to maintain a constant impedance both 
ways 

with any combination of switching on these keys. 

VU HATER & ISOLATION PADS: 

The VU meters are set to read J (or 100%) with an audio level 

of "8 VU on the output telephone line terminals. The isola- 

tion pads are 6 DB resistive pads to isolate the telephone 

line reactance from the internal console circuits. 

SPEAKER MATCHING G TRANSFORMERS: 

All house monitor speakers must have matching transformers. 

These should be the 45/60 ohms to voice coil type, Gates 

Type A-30601. The output impedance of the monitoring amp- 

lifier is from 4 to 16 ohms (8 ohms nominal). The parallel 

combination of the speakers should fall in this range. The 

47 ohm backloading resistors mounted on the relay deck pre- 

vent the load from changing when muting the speakers. 

REGULATED POWER SUPPLY & PO:ER TRANSFORMER: 

The power supply has two DC outpus. A 30 volt unregulated 

output is used for the pushbutton lamps. A 30 volt regula- 

ted supply is used to furnish po -!er to all the other console 

amplifiers except the monitor amplifier, which has its own 
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power supply. Transistors 44, 45, 46 (in the 30 volt 
regulated power supply) act to amplify any change in the 
output voltage. This sensing signal is fed back to 4,2 
which in turn controls the voltage drop across 41. 4,1 
is in series with the output and maintains the voltage con- 
stant with varying load. Zener diodes, CR9, CR10 and CR11 
provide reference levels for the voltage sensing amplifier. 

Overload protection is provided by 43 and associated cir- 
cuitry. Maximum current out of the power supply is limited to 
approximately 600 milliamperes. R12 allows adjusting the out- 
put voltage over a small range to allow for line voltage varia- 
tions. When installing the console, this voltage should be 
checked, and if necessary, R12 readjusted to give 30 volts at 
the output plus and minus bus bars on the top of the regulated 
power supply. Space is provided for a spare fuse on the front 
of the Dower supply for immediate replacement if this becomes 
necessary. The console power transformer is intended to mount 
externally. This prevents the high hum fields surrounding the 
power transformer from inducting a high hum level into the low 
level console circuits. Two independent 28 volt windings are 
necessary to provide complete isolation between the monitor 
amplifier and the console power supply. A third 28 volt wind- 
ing is not used on this power transformer in this particular 
console model. 

MAINTENANCE 

One of the great advantages in the use of transistors is the 
long life to be expected from semiconductor devices. In this 
console, high quality components, conservatively rated, have 
been combined with the latest circuit techniques to give maxi- 
mum dependability with a minimum of required maintenance. How- 
ever, even the finest equipment may become erratic or become 
inoperative if not properly cared for. ,Ie strongly recommend 
that the station engineer plan a routine maintenance schedule 
and make every effort to follow it carefully. 

VOLTAGE ME SUREMEN T S 

Correct voltage readings are given on the schematic diagrams of 
the various amplifiers. It is recommended that after the con- 
sole is installed and operating satisfactorily, these readings 
be checked and recorded on the schematic. This will provide 
the station engineer with a record of the actual voltage read- 
ings in his installation using his meter. If trouble later 
develops, he will then be better able to judge whether or not 
a particular circuit is operating properly since he will have 
available a record of the various readings with his particular 
meter at his particular location. DC readings were taken with 
a 20,000 ohms/volt meter as indicated on the schematic dia- 
grams... RMS-signal-.voltages are given --in parenthesis- and --must. 
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be measured with a vacuum tube voltmeter. If a VTVM is used 

to measure the DC voltages, slightly higher readings may be 

obtained. 

MECHANICAL COMPONENTS 

The channel attenuators are step -type low impedance attenu- 

ators. If they are of the sealed type (manufactured by the 

Langevin Company) they will require no cleaning. If they 

are of the unsealed type (manufactured by the Daven Company) 

they will require cleaning on the average of about four times 

a year. A well air-conditioned room would allow longer per- 

iods between cleaning schedules. A very dusty location would 

require more frequent cleaning. The attenuator contacts should 

be cleaned and lubricated by using Davenol (sometimes called 

Daven Oil). A soft, lint -free cloth should be used to remove 

the dirty accumulation from the contact surfaces. Davenol is 

inexpensive and may be purchased from the Gates Radio Company. 

The relays and channel lever keys were selected for long -life 

and trouble -free service. The contacts are self -wiping and 

everyday use will keep them burnished. The contacts on the 

keys and relays that receive infrequent use can be cleaned by 

operating the equipment several times. If the trouble persists 

on these infrequently used contacts, use a contact burnishing 

tool (Gates Type TM -1). Abrasive papers, files, emery cloth 

and grease solvents should never be used on these contacts.. 

Grease or oil should not be used on relay or key contacts. 

This would make them collect dust, get gummy and cause con- 

tact burning and possible failure. The Centralab lever keys 

have excellent wiping action and will probably never require 

cleaning. .If one of these keys becomes damaged, it is better 

to replace it than to attempt to repair it. Use the parts 

list for description if it is necessary to order a replacement 

lever key. 

iODI-'ICATIONS 

In the design and construction of the M6209 President Console 

it was attempted to provide a unit which would give the maxi- 

mum number of installations adequate operating facilities. 

Realizing, however, that some users may require facilities 

that are not common, we have included in this section informa- 

tion about possible modifications which can be made on the con- 

sole. Plan your modification carefully and allot sufficient 

time to complete it so that it will be well executed and not 

a future source of trouble. 

PATCH PANEL FACILITIES: 

Since the amplifiers are mostly unbalanced outputs and used 
in 

critical grounding circuits, they are not brought out- to__. e-rm 

finals for patching. The use of semiconductors in the amplifiers 
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preclude the normal routine troubles encountered with tube 
type amplifiers. Therefore, this internal amplifier patching 
is not necessary in a console of this type. All of the pro- 
gram amplifiers (preamplifiers, booster amplifier and main 
program amplifier) are plug-in so that the ami lifier can be 
readily changed should trouble ever develop. 

Patch panel use is, therefore, limited to external circuitry. 
They may be used to expand any section of the input facilities 
of the console should the occasion demand. 

A1'1BIENT TEMPERATURES: 

The transistor amplifiers and the power supply used in the 
console have been designed for reliable operation at tem- 
peratures up to 55° C. or 131° F. No special ventilation 
is required. However, the long sine wave testing (especially 
in the monitoring amplifiers) should be avoided to allow heat 
build-up in the power output transistors to be dissipated. 
See the instruction books provided at the end of this manual 
for more information. 
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Symbol No. 

AT6 

P3 

R81 

GATES' M6209 PRESIDENT CONSOLE 

PARTS LIST 

Gates Stock No. 

396 0120 000 

913 5931 

630 0105 

610 0097 

406 

Description 

Lamp, 28 V. ;1819 

001 VU Pad Assembly 

000 VU Meter, Model 1349 "B" 

000 Plug, P-304 CCT 
000 Res., 180 ohm, 2W., 5% 
000 Pilot Light Socket #708 

T5 472 0429 000 

_L1 

.?P1,rP2 

AT1 , LT2 

T ' , 

01,02,03 

J3 

R1,R2,R3 
R4,R8,R12 
R5,R7,R9, 
R11,R13,R15 
R6,R10,R14 
R25 

R80 
R85 

S1,S2,S3, 
S22 
S6,S7,S8 
S11,S12,S13 

TB1 

8/21/62 

Power Transformer, AP -36766 

994 6115 001 "LOW LEVEL" 

SECTION FOR PRESIDENT CONSOLE 

994 5700 001 

994 6034 001 

554 0251 000 
554 0250 000 
994 5484 003 

506 0005 000 

612 0045 000 

540 0034 000 
540 0040 000 

540 
540 
550 

0051 000 
0044 000 
0236 000 

540 0043 000 
540 0052 000 

602 0007 000 
602 0011 000 
602 0005 000 

926 7731 001 

Transistorized Program Amp. 

Transistorized Preamp 

Attenuator, 600/600 ohm 
Attenuator, 600/600 ohm 
"H" Pad Assy. 600/600, 6 DB 

Cap., .1 uf, 200 V. 

Socket 

Res., 240 ohm, 1/2 W, 5% 
Res., 430 ohm, 1/2 W, 5'4 

Res., 1200 ohm, 1/2 W, 5% 
Res., 620 ohm, 1/2 W., 5% 
Control, 2500 ohm 

Res., 560 ohm, 1/2 W., 5% 
Res., 1300 ohm, 1/2 W., 5% 

Lever Switch 
Lever Key 
Lever Switch 

Terminal Block, 80 term. 
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Symbol No. 

A>vI1 

A01 

J1,J2 

K1,K2,K3 

Tel 

PS1 

R16 , R20 
: 17,R19,R21, 
R2 3 , R84 
R.18,R22,R24 
.='.26 

R27 
R28 
229,R31,R32 
'' 30 
F:33,,.34,R35 
R37,E 7 9,R82, 
R83 
R52 thru 
R75 , R 86 , R87 
R 7C,R77 
R78,R79 

._ , 

_ 
:, ,,0 ;_ 
J1+ 
S15,S17,S18, 
S19,320,S21, 
, 3 
016 

Tl,T2 
3?T4 

TB2 
TB 3 
'iB4 

T'B 5 

8/21/62 

994 6116 001 "HIGH LLVEL" 

SECTION FOR P?2,SIBï;I`,T CONSOLE 

Gates Stock No. 

994 6108 002 

994 6035 001 

554 0251 000 

612 0284 000 

572 0072 000 

722 0009 000 

994 6205 001 

540 0040 000 

540 0051 000 
540 0044 000 
550 0236 000 
550 0215 000 
540 0042 000 
540 0018 000 
540 0032 000 
540 0 579 000 

540 0055 000 

540 0065 000 
540 0034 000 
540 0599 000 

604 0204 000 

602 0011 000 
GOO 0218 000 

602 0005 000 
602 0006 000 

478 0009 000 
478 0230 000 

614 0439 000 

926 7731 001 
614 0048 000 
614 0054 000 

Description 

Transistorized Mon. Amp. 

Transistorized Cue Amp. 

Attenuator, 600/600 ohm 

Phone Jack 

Relay 2Á,2B, AK -12626 

Speaker, 45 ohm, 3" 

Mon. Amp. Power Supply 

Res., 430 ohm, 1/2 W, 5% 

Res., 1200 ohm, 1/2 W, 5% 
Res., 620 ohm, 1/2 W, 5% 
Mon. Control, 2500 ohm 
Cue Control, 10K ohm 
Res., 510 ohm, 1/2 W, 5% 
Res., 51 ohm, 1/2 W, 5% 

SOC ohm, 1/2 W, 5% 
;_des. , 47 ohs, 2 W, 5% 

Res., 1800 ohm, 1/2 W, 5% 

Res., 
Res., 
Res., 

4700 ohm, 1/2 W, 5% 
240 ohm, 1/2 W, 5% 
330 ohm, 2 W, 5% 

Illuminated Pushbutton Switch, 
13 station 
Lever Key Series 4803 
Rotary .itch 

Lever Switch 
Lever Switch 

Transformer 
Transformer 

erminal Block, 40 Term. 
Terminal Block, 80 Term. 
Terminal Board 
Terminal Board 
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994 6205 001 T:3ANáISTOR 

cRFGULATLD P0 :71R SUPPLY - 30 V. DC AT 40 MA 

Symbol No. Gates Stock No. Description 

C1,C2 
C3 
C4 
C5 
C6 

CR1,CR2, 
CR3,CR4, 
CR5,CR6, 

522 
524 
506 
522 
522 

0268 
0100 
0005 
0297 
0321 

000 
000 
000 
000 
000 

Cap., 20 mfd, 100(W) V. 

Cap., 1000 uf, 50 V. 
n . .1 mfd, 200 V. . p . , 

/V r 250 mfd, 50 (W) V. Up., 
Cap., 500 uf, 50 V. 

CR7 384 0062 000 Silicon rectifier, X5A2 

CR8 , Ct 10 , 
CR9 , CR11 386 0019 000 Zener Diode 

F1 0056 Fuse, 1.5 ar:p. Slo-Blo 
ic2 398 000 Fuse, 1 amp, 250 V. 

:17Q3 
Q4 

380 
380 

0016 
0013 

000 
000 

Transistor, 2N1539 
Transistor, 2N1225 

Q2,^6 
-,J 
'u 

380 
380 

0014 
0011 

000 
000 

Germanium Transistor, 2N1414 
Transistor, 2N214 

31,:_ , 

R;':,311 540 0073 000 Res., 10K ohm, 1/2 W, 5% 

.R2 540 0066 000 Res., 5100 ohm, 1/2 ''J, 5/ 
R3 542 0696 000 Res., .517 ohm, 1 W, 5% 

R4 540 0623 000 Wes., 3300 ohm, 2 5% 
Ro,R7,R9 540 0071 000 Caes., 8200 ohm, 1/2 w, 5% 

,12 550 0217 000 Sub -miniature Potentiometer, 
2K ohm, 1/4 W. 

R13 540 0058 000 Res., 2400 ohm, 1/2 W, 5% 
R10 540 0059 000 Res., 2700 ohm, 1/2 W, 5% 
R14 540 0570 000 Res., 20 ohm, 2 W, 5% 

2B1 614 0112 000 Terminal Board 
TB2 Terminal Board 

(Part of riech. Assy.) 

XCR8 , XCR9, 
Xd2,XCR11, 
XCR10,XQ4, 
X.--5,X2t6 404 0066 000 Socket 

1X1 , XF2 402 0023 000 Fuse Holder 

XQ1, X0 404 0136 000 Transistor Mtg. Kit 
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994 

Symbol No. 

Cl 
C2 
C3 
C4 
C5 
C6 
07 
C8 
C9 
C10 

CR1,CR2, 

6108 002 TRANSISTORIZED MONITOR AMPLIFIER 

Gates Stock No. Description 

522 
500 
522 
516 
522 
522 
522 
506 
524 
508 

0158 
0818 
0256 
0045 
0242 
0160 
0306 
0006 
0100 
0076 

000 
000 
000 
000 
000 
000 
000 
000 
GOO 
000 

Cap., 50 uf, 3 V. 
Cap., 50 uuf, 500 V. 
Cap., 20 uf, 50 V. 
Cap., .0005 uf, 1 KV, +10% 
Cap. 25 uf, 25 V. 
Cap., 100 uf, 3 V. 
Cap., 1000 uf, 25 V. 
Cap. , .25 uf, 200 V. 
Csÿ 1000 uf, 50 V. 
Cap. 005 lf, 100 V. 

CR3,CR4 y_-11- 0052 000 Silicon Rectifier 

F1 398 0050 000 Fuse, 1 amp, 250 V. Slo-Blo 

Li 494 0135 000 R.F. Choke, 5 uf. 

Q1,231 380 0014 000 Transistor, 2N1414 
Q2 380 0013 000 Transistor, 2N1225 
"`4 380 0011 000 Transistor, 2N214 
Q51Q6 380 0012 000 Transistor, 2N1183 
Q7,Q8 380 0016 000 Transistor, 2N1539 

R2 540 0043 000 Res., 560 ohm, 1/2 W, 5% 
R3 540 0100 000 Res., 130 K ohm, 1/2 W, 5% 
R4 559 0002 000 Thermistor, 50 K ohm, 45TG2 
R5 540 0091 000 Res,, 56 K ohm, 1/2 W, 5% 
R6 540 0039 000 Res., 390 ohm, 1/2 W, 5% 
27 540 0073 000 Res., 10 K ohm, 1/2 W, 5% 
R8 540 0049 000 Res., 1 K ohm, 1/2 W, 5% 
29 540 0070 000 Res., ?:5 K ohm, 1/2 W, 5% 
R10 540 0024 000 Res., 100 ohm, 1/2 W, 5% 
R11 540 0039 000 Res., 390 ohm, 1/2 W, 5% 
R12,R15 COU 000 Res., 470 ohm, 1/2 W, 5% 
R13,R16 54.0 0018 C00 Res., 51 ohm, 1/2 w, 5% 
R14,R17 
R18 

542 
^,,,. 
J rv 

0`;03 ,. 000 COO 
Res., 1 ohm, 1 W, 5%, BW1 
Res., 22 ohm, 1/2 W, 5% 

R19 540 0089 000 Res,, 47 K ohm, 1/2 W, 5% 

Ti 478 0137 000 Input Transformers, AM -1981 

TB1 0210 000 Terminal Strip 17-7 
TB2,TB3 614 0213 000 Terminal Strip 17-2 

XCR1,XCR2, 
XCR3,XCR4_ -_-_402_09.59 000 
XF1 402 0023 000 
XQ1,XQ2,XQ3 
4,4 404 0066 000 
XT7,XQ8 404 0136 000 

Diode Board, DB -1 
Fuseholder 

Socket, 3303 
Socket 

7/23/62 -4- M5564 Ambassador Console 
rfronca -o,-.-..; Anrt 
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Fig. 1 - M5700 Transistor Program Amplifier 

The Gates Transistor Program Amplifier is 
available in three versions: 

1. The M5700 is designed specifically for 
use in Gates Transistor Consoles. It is 
supplied less the interstage level control, 
and with the input unterminated. The con- 
trol is mounted externally on the Console 

panel. 

2. The M5700A is designed for rack mount- 
ing in system applicatibns, and has the level 
control mounted internally and the input ter- 
minated. 

3. The M5700B is identical to the M5700A 
except that the input is unterminated. 

TECHNICAL DATA 

Gain: 
80 db, may be reduced as required with 
internal volume control. 

Frequency Response: 
+1 db from 30 to 15,000 cps. 

Harmonic Distortion: 
Under 0.75% at 30 cps., o.5-7, from 50 
to 15,000 cps., at +24 dbm output. 

Intermodulation Distortion: 
Under 0.37, at +14 dbm equivalent sine 

wave power output, using 40 and 7000 
cps. , mixed 4:1. Under l . 5 at 424 
dbm. 

Noise Level: 
-115 dbm equivalent input noise. 

Source Impedance: 
150/250 ohms, or 500/600 ohms. 

Input Impedance: 
Factory connected for 150 ohms. May 
also be connected for 600 ohms. 3 
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Load Impedance: 
Factory connected for 600 ohms. May 

L 
also be connected for 150 ohms. 

aximum Input Level: 
-35 dbm. 

Maximum Output Level: 
+24 dbm. 

Maximum Operating Ambient Temperature: 
55°C. (131° F.) 

Maximum Storage Ambient Temperature: 
85° C. (185° F.) 

Power Requirements: 
30 volts D.C., 90 ma. , 0.1 mv. 
maximum ripple. 

Transistors: 
5 - 2N1414 1 - 2N422 
1 - 2N1183 

Finish: 
Cadmium plated cover, black 
escutcheon plate. 

Mounting: 
M6031 Mounting Tray required to mount 
in M6029 Shelf Assembly. Shelf assem- 
bly accommodates seven Program Ampli- 
fiers and requires panel space of 3-1/2" 
X 19". 

Size: 
2-7/32" wide, 3-1/8" high, 10-3/4" 
long, overall. 

Weight: 
4-1/4 lbs. net. 8-1/4 lbs. packed. 

Cubage: 
o.8 cu. ft. domestic pack. 

DESCRIPTION 

The M5700 Program Amplifier is completely 
transistorized, and is designed for use as a 
line or isolation amplifier in broadcasting 
and recording applications. Special tech- 
niques have been employed to obtain low 
oise, low distortion, and good temperature 

stability. 

The amplifier is used with the M6031 Mount- 
ing Tray which carries a mating receptacle 
and is supplied with mounting hardware. Up 
to seven trays may be installed on the 
M6029 Shelf Assembly, which mounts in a 

standard Gates rack cabinet, and occupies 
3-1/2" of panel space. A keying pin is pro - 

%1.0 
0.8 
0.6 
0.4 
0.2 

0 

DB 0 
-I 

-2 
3 
4 

-5 

vided with the mounting tray to prevent ac- 
cidental interchange of non -similar plug-in 
units in the system. 

On the front panel of the A and B models is 
located the interstage level control. The 
output transformer and receptacle are at- 
tached to the frame, and all other compo- 
nents are mounted on the printed wiring 
boards. 

Typical frequency response and distortion 
curves are shown in Fig. 2. These meas- 
urements were taken with all transistors se- 
lected at random. 

TYPICAL TOTAL HARMONIC DISTORTION AT + 24 DBM OUTPUT 

TYPICAL FREQUENCY RESPONSE 150n IN, 600.n. OUT 

.\\\, 
r 7 

n 911 Rn Inn 200 500 IKC 2KC 5KC IOKC 20KC 50 
813 6380 001 

KC 

pi, ') - Dncnnncr> clnra Ìlin}ny-}irin 
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INSTALLATION 

MOUNTING TRAU AND SHELF ASSFMBL`," 

Mounting holes have been spaced in the 
shelf assembly to allow it to be completely 
filled with trays of any one type for the Gates 
transistorized units. It is possible, where 
maximum use of shelf space is not required, 
to mix tray's of different sizes. Thus a pro- 
gram amplifier and preamplifier could be 
placed at the left and a power supply at the 
extreme right. Proceed as follows: 

1. Locate the first tray at the extreme left 
or right of the shelf assembly, with the re- 
ceptacle at the rear. The countersunk holes 
of the tray will fit into the matching holes in 
the shelf, when properly located. Leave a 

1/16" space between trays. 

2. Secure the tray to the shelf with the two 
¡4-40 x 1/4" flat head screws with the two 

internal-external shakeproof washers un- 
der two =4 hex nuts. 

GUIDE BAR 

Fig. 3 - Shelf Assembly With Guide Bar 

3. Determine whether or not the guide bar, 
shown in Fig. 3, will be required. The pur- 
pose of this bar is to prevent possible dam- 
age to the mating connectors when upward 
pressure is inadvertently applied to the am- 
plifier during withdrawal. The bar will be 
required only where no other protecting ob- 
struction is present in the rack, or where the 
shelf is used at a location such as a work 
bench. 

It will not be required where another M6029 
Shelf Assembly is mounted directly above, 

or where overhead equipment interferes with 
mounting of the shelf due to the presence 
of the bar. The mounting screws are locat- 
ed so that they may be removed from within 
the shelf. 

4. Mount the shelf in the rack using hard- 
ware supplied with the rack. The two end 
strips mount underthe screw heads, and are 
o be flush with the drop panel. 

INPUT AND OUTPUT TRANSFORMERS 

The input transformer is factory connected 
for 150 ohms primary impedance, as shown 
on the schematic diagram and on Fig. 4. 
Refer to Fig. 4 for connections for 600 ohms 
impedance. Note that the input terminating 
resistor, R31, must be changed to 620 ohms 
when r.acing this change. 

150. 

MPII FIER 
80ARD 

813 6379 001 

Fig. 4 - Input Transformer Connections 

Where it is desired to use the M5700A Pro- 
gram Amplifier with an unterminated input 
remove R31, which is a 150 ohm resistor 
connected directly betweenthe input lugs on 
the preamplifier printed board. Also change 
R1. from 620 ohms to 240 ohms. Location of 
these resistors may be determined from the 
component location drawing, Fig. 6. 

Both the M5700 and M5700B models have 
these changes incorporated. 

The output transformer is factory connected 
', 
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Terminals 

1,2,3 
4 

4 

5,6 
(600 ohms) 7 

9,10 
11 
12 

13 
8,14,15,16 

For the purpose of explanation, the program 
amplifier can be considered to be made up 
of two parts: the preamplifier, and the high 
level amplifier. 

THE PREAMPLIFIER 

)he four stage preamplifier has a transform- 
er coupled input and emitter follower out- 
put, with direct coupling utilized between 
Q1 and Q2, and between Q3 and 04. The 
first stage transistor is a low noise type de - 

for 600 ohms secondary impedance. To re- 
)onnect for 150 ohms refer to the schematic 

diagram. Remove the green/white and black 
wires from terminal 47. Connect the black 
wire to terminal T5 and the green/white wire 
to terminal 46. 

EXTERNAL CONNECTIONS 

External connections are made to the mount- 
ing tray receptacle as follows: 

Circuit 

External Control (Optional) 
+30 V. 
Circuit Ground 
Output Connections 
Output Center -Tap 
Input Connections 
Input Center -Rap 
-30 V. 
Chasis Ground 
fo Connection 

Jumper together all #13 terminals on the 
shelf, whether program amplifiers or other 
types, and connect to the rack ground bus. 
Connection from rack ground to the circuit 
ground in the program amplifier (B+) should 
be made at the amplifier (not at the power 
supply) . Make a connection from the rack 
ground bus to each amplifier terminal e-14 , 

SEPARATELY, with at least 18 guage wire. 
These circuit grounds must be carried sepa- 
rately to prevent the possibility of interac- 

tion (due to mixing of return currents in a 
common wire) . Where other types of amp- 
lifiers are mounted on the same shelf, con- 
sul= their respective Instruction Book for 
grounding information. Where many ampli- 
fiers and power supplies are mounted in a 
rack, it is preferable to run a vertical rack 
ground bus -bar, to pick up grounds at each 
shelf. 

Run the D. C. supply leads, output pair, 
and chassis and circuit ground leads along 
the rear edge of the shelf. The D.C. supply 
leads should be at least 18 gauge, and must 
be run SEPARATELY from each program amp- 
lifier to its respective power supply, to pre- 
vent the possibility of common coupling in 
the power wiring. See the power supply In- 
struction Book for further information. 

Run input pairs and external control leads 
along the shelf brace, above the receptacles . 

EXTERNAL VOLUME CONTROL 

Reference to the schematic diagram will in- 
dicate that the program amplifier is wired to 
accommodate an external volume control. 
This feature makes it possible to locate the 
volume control on an adjacent rack panel, 
or on a console control panel , when the amp- 
lifier is mounted internally. The internal 
control, R30, must be disconnected when 
the amplifier is to be used ,in this wad:. The 
(R30) control may be ordered as part nun-iber 
550 0218 000. 

THEORY OF OPERATION 
signed for use 
cations. 

in critical low noise appli- 

Biasing is accomplished by a combination 
of voltage divider and emitter resistance, as 
with R2, R3, and R5. This method of bias- 
ing also insures a high degree of tempera- 
ture stability. Signal degeneration is pro- 
vided for Q1 by R6, and for Q3 by R17. A 

loop feedback network connects from Q3, 
thru R7 and C5, to Ql. The large amount of 
feedback and degeneration obtained by these 
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methods reduces distortion in the preamp- 
lifier to an extremely low value, and makes 
,.he operation almost completely independent 
of variations in transistor parameters. 

THE HIGH LEVEL AMPLIFIER 

The output stage, Q7, is connected in the 
common emitter configuration, with a ser- 
ies fed output transformer, T2, in the col- 
lector circuit. Emitter resistor R29 provid- 
es a large amount of degeneration, to reduce 

PRE AMP. 
OUT 

TI PRI. IN 

TI PRI. C.T. 

TI PRI.IN 

B+(PI-4)- 

TI OR, WH - 

B -(PI -12)- - 
T I SEC---- 

GRN. 

large -signal distortion to a low value. 

The low driving impedance required by a 
stage of this type is obtained from the e- 
mitter follower, Q6. The stages are direct 
coupled, with R25 and R26 establishing the 
bias on both Q6 and Q7. Q5 provides addi- 
tional gain for the high level amplifier. 

The feedback network, R28 and C16, is 
used primarily for low frequency response 
compensation. 

0 7 

C15 

R24 

112` 

R28 

R29 

Q6 

CONTROL 
PI -I 
AMP IN 

-1- CONTROL ARM. 
PI -2 

CONTROL COM. 
L PI -3 

B +(PI-4) 

B (PI 12) 
T2 PRI. RED 

T2 PRI BLUE 

Fig. 6 - Printed Board Component Location, Viewed from Wiring Side. 
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PREVENTIVE MAINTENANCE 

The M5700 Program Amplifier is designed 
for long, trouble -free service. However, 
as with all high quality electronic equip- 
ment, a regularprogram of inspection should 
be followed. 

It is recommended that when the amplifier 
is first placed in operation, D.C. voltage 
be measured with the same voltmeter that 
will be used for maintenance and trouble 
shooting, and that these readings be record- 
ed on the amplifier schematic above the 
typical voltage shown. 

Dust and dirt should be periodically remov- 
ed with a soft brush. 

SERVICING 

When servicing the amplifier, the following 
points should be observed: 

1. The condition of the output stages, Q7 

and Q6, can be most readily checked by 

measuring the D. C. voltages associated 
with these stages. 

2. Circuit resistances should be measured 
only after removing the associated transis- 
tor or transistors, to prevent damage due to 
ohm -meter battery voltage. 

3. Do not remove or insert transistors with 
the power on. 

4. Do not probe the printed board with a 

metal probe with the power on. 

5. Circuit voltages are reversed from stand- 
ard vacuum tube practice, as is the polarity 
of all the electrolytic capacitors. 

6. The location of the positive end of each 
electrolytic capacitor is .indicated by the 
white dot marked on the top of the circuit 
board. 

PRINTED CHASSIS COMPONENT REPLACEMENT 

CHECKING COMPONENTS 

1. The components should be carefully 
checked by measuring circuit voltages and 
resistances before attempting to remove one 
of the leads from the printed chassis. Ex- 
treme care must be exercised in removing 
the lead to prevent damage to the board or 
conductors. This operation should not be 
considered unless it is the only way the 
component can be checked. If one lead must 
be removed without damage to the compo- 
nent, apply a well cleaned and tinned 25 to 
60 watt iron to the fillet adjacent to the 
lead. With small long nose pliers or thin 
screwdriver, pry the folded portion of the 
lead in line with the holes. Applying the 
iron for more than four seconds at a time 
may damage the chassis base material. 

possible. Remove all the kinks in the wire. 
With heat applied, gently pull the wire 
through the hole. 

RESOLDERING THE COMPONENT 

2. If the component is good, replace as 
follows: Use a metal twist drill (1/8" dia. 
or less) to clear the hole only in the fillet 
of solder. Turn with the fingers only re- 
move solder slowly to prevent the drill from 

tearing the fillet. 

A 

bottom view 
of chassis 

Remove as much solder from the lead as Fig. - Cleaning Holes 
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Be sure the component lead is straight and 
free of solder. Push it gently back through 
the hole until some of it shows on the other 
side. Solder carefully but rapidly to pre- 
vent chassis damage. 

REPLACING COMPONENTS 

3. Components can be replaced with less 
chance of damage to the chassis than the 
removal and rewiring of one of the leads. 
Remove as follows: Clip the leads close to 
the body of the component. Heat the fillet 
and gently push the wire through until the 
hook may be clipped off. Clip the hook off 
(on the soldered side) with sharp cutters. 

A 

Fig. 9 - Removing Components 

With the iron applied to the fillet, pull the 
wire gently out of the component side of the 
chassis? 

pliers 

f 1 

fa iron tip 

Fig 8 Fig. 8 - Removing Lead 

After removing the leads, prepare the chas- 
sis for the new component as explained in 
Fig. 7, paragraph 2. 

To replace the component, fold the leads on 
the new part to the same spacing as the 
mounting holes. Insert the part and fold the 

Symbol No. 

Cl 
C2, C11 
C3 

leads under the chassis to hold the compo- 
nent firmly against it. 

fold & clip 
here 

Fig. 10 - Installing New Component 

Clip off the excess wire. Place the iron on 
both the component lead and fillet. Solder 
carefully and rapidly to prevent damage to 
the chassis base. If one of the conductors 
is damaged, it is seldom necessary to scrap 
the printed chassis. Lay a small piece of 
wire (#18 to 24 ga.) across the break and 
solder each end to the conductor. 

If a fillet is pulled loose, break it off to get 
rid of the loose end. Fold the new compo- 
nent lead to lay on the conductor and solder. 
If the component lead is too short, solder in 
another piece of wire to bridge the gap. 
Printed chassis construction places no strain 
on repairs of this nature, thus, soldering 
alone will provide sufficient mechanical 
strength even with heavy shock and vibra- 
tion in almost every case. 

The base material used on the printed chas- 
sis is the best available for this service. 
The two oz. copper is twice as heavy as us- 
ed in average applications of this type of 
equipment. This assures reliable service 
and repair, if and when required. If re- 
placement parts are ordered from the Gates 
Radio Company, please list the Gates stock 
number given in the parts list, as well as 
the description of the part. This will as- 
sure receipt of the right part immediately. 

PARTS LIST 

Gates Stock No. Description 

508 0215 
522 0178 
522 0160 

000 Cap., .Ol uf. , 100 V. 
000 Cap., 25 uf., 6 V. D.C. 
000 Cap., 100 uf. , 3 V. D.C. 

) 



Symbol No. Gates Stock No. Description 

C4, C7, C8 
010, C13 522 0242 000 Cap., 25 uf., 25 V. D.C. 
C5 516 0054 000 Cap., .001 uf., 1 KV 

C6 522 0187 000 Cap., 200 uf., 6 V. D.C. 
C14 522 0189 000 Cap., 300 uf., 6 V. D.C. 
C15 508 0076 000 Cap., .005 uf., 100 V. 

C16 506 0005 000 Cap., .1 uf., 200 V. D.C. 

P1 610 0244 000 Plug 

Ql 380 0004 000 Transistor, 2N422 

Q2, Q3, Q4, 
Q5, Q6 380 0014 000 Transistor, 2N1414 

Q7 380 0012 000 Transistor, 2N1183 

R1 540 0034 000 Res., 240 ohm, 1/2 W., 5% 

R2, R4 548 0050 000 Res., 20K ohm, 1/2 W., 1% 

R3, R12, R22 540 0062 000 Res., 3600 ohm, 1/2 W., 5% 

R5 540 0066 000 Res., 5100 ohm, 1/2 W., 5% 

R6 548 0049 000 Res., 100 ohm, 1/2 W., 1% 

R7 540 0046 000 Res., 750 ohm, 1/2 W., 5% 

R8 540 0077 000 Res., 15K ohm, 1/2 W., 5% 

R9 540 0068 000 Res. , 6200 ohm, 1/2 W., 574. 

R10 540 0064 000 Res., 4300 ohm, 1/2 W., 5% 

R11 540 0081 000 Res., 22K ohm, 1/2 W., 5% 

R14 540 0086 000 Res., 36K ohm, 1/2 W., 5>:' 

R15 540 0048 000 Res., 910 ohm, 1/2 W., 5% 

R16 540 0063 000 Res., 3900 ohm, 1/2 W., 5 

R17 540 0032 000 Res. , 200 ohm, 1/2 W. , 5% 

R18 540 0058 000 Res., 2400 ohm, 1/2 W., 5/, 

R19 540 0035 000 Res., 270 ohm, 1/2 W., 5% 

R20 540 0089 000 Res. , 47K ohm, 1/2 W. , 5%_ 

R21 540 0073 000 Res., 10K ohm, 1/2 W., 57 - 

R23 540 0025 000 Res., 100 ohm, 1/2 W., 5%: 

R24 540 0049 000 Res., 1000 ohm, 1/2 W., 5/ 
R2 5 548 0094 000 Res., 28K ohm, 1/2 W., 1% 

R2 6 548 0095 000 Res., 4640 ohm, 1/2 V..T. , 1 

R2 7 540 0053 000 Res., 1500 ohm, 1/2 W., 5 

R2 8 540 0084 000 Res., 30K ohm, 1/2 W., 57 

R2 9 548 0093 000 Res., 61.9 ohm, 1 
W. 

, 1 

R30 (M5700A, B) 550 0218 000 Potentiometer, 2500 ohm 

R31 (M5700A) 540 0029 000 Res. , 150 ohm, 1/2 W. , 5:1 - 

T1 478 0183 000 Transformer, Input 

T2 478 0125 000 Transformer, Output 

XQ1 , XQ2, XQ3, 
XQ4, XQ5, XQ6 404 0066 000 Socket 
XQ7 404 0149 000 Socket 



f 

MODIFICATION OF THE GATES' 

M-6108 TRANSISTOR MONITOR AMPLIFIR 

FOR CURRENT LIMITING. 

If the output of the M-6108 Monitor amplifier should be 

accidentally shorted, or if oscillation in the amplifier 

should develop, excess current flow through the output 

stage could damage the 2N1539 output transistors or the 

emitter resistors in this stage. 

A current limiting device has been incorporated in the 

amplifier to limit the output stage current under such 

conditions to a safe level, thus preventing damage to 

the amplifier. This device in no way affects the normal 

operation of the amplifier. 

Refer to drawing 813 6261 001, the schematic of the moni- 

tor amplifier and drawing 813 7719 001, the schematic of 

the current limiter for a better understanding of the opera- 

tion of this circuit. Transistors XQ9 and 410 are con- 
nected as a direct coupled amplifier and act to amplify the 

voltage drop across Rl7, the emitter resistance for XQ8, 

one of the output transistors. When the voltage drop across 

this resistor exceeds a certain predetermined level, (due 

to excess current flow in the output stage) XQ11 becomes 

saturated since its base is direct coupled to the collector 

of XQ10 of the voltage sensing amplifier. The collector of 

XQ11 is connected to the collector of XQ2. When XQ11 reaches 

saturation, the effective impedance between collector and 

emitter becomes very low. Therefore, the collector of XQ2 

is effectively grounded through R26. This action pulls the 

center bus of the single -ended push-pull output stage down, 

limiting the output stage current to a safe value. 

It should be remembered that a full 8 watts of program 

material can be handled safely by the amplifier. If this 

limit is exceeded, program peaks will cause the amplifier 

to go into current limiting as explained above. This is 

not a fault of the amplifier but simply a result of the 

current limiting device performing properly. 

Modifications of 

6/28/62 -1- M-6108 Monitor 
Amplifier 



0 
t.. 

tal 
c, 

sc 

z 

GATES RADIO COMPANY 
QUINCY, ILLINOIS 

7 2.; 

SCALE 

e try 

O 0 

)IQT QTY. QTY. 

A' 

d LIST OF PARTS 
PT. 

ITEM REFERENCE I OR 
1 G 

-33 V I 

22 

rr 

STATUS 
[AV eece atm..) a nt 

mac e 

wec-.4 

4, 

0 V t 

.0 ' 

Y 

- tree' MTL. 

DATEte.Z.:5 
r DR. ,et EN 

r 

,tiriiemA4kij 

o 

FIN. 

a' 7 

A," 1414 
X ,-;) 

FIN. 

:eiegeme-eed,Uk. 

-111- ¿ AI 1414 
<2 ! a 

DESCRIPTION 

\---,,--.. -, ,,,.. _______4, 
___ _ '-"-- 

\ 

t 

-3 :/ 4- - /; 

i _.:, ..K.. 
\ 
. 47'.) ! 

1 

! 

e Ji 

-4.- 

1 

1 

)-- 

470 
' e 

o 
TO X 3 
Mi TTE 

MATL 

TITLE __<742,...:y.Z.4.1/./ 
L141; irjéreiumt_gss oTHtirwiair meoenro 

ALA. rOt.112101AMCIES PK* G tv1 
SPIKC elied t 04 

TAWS/ 5 TOA:' Alf2A7 TQi.' 

41- fDS ,t77.13 -7,7r7J - (.7 

i.) 



 

M6108 TRANSISTOR 

MONITOR AMPLIFIER 

INSTRUCTION BOOK 

GATES RADIO COMPANY 
A Subsidiary of Harris -I ferfype Corporation 

QUINCY, ILLINOIS 

IB #888 0646 001 



TECHNICAL DATA 

Gain: 

53 db (matching 600 ohm). 

39 db min. (bridging 6,000 ohm) 

Frequency Response: 

+ 1.0 db from 20 to 20,000 cps 

@ normal output level. 

Harmonic Distortion: 

Under 1.0% from 30 to 15,000 cps 

@ + 38 dbm output (6 watts). 

Under 1.0% from 50 to 15,000 cps 

@ + 39 dbm output (8 watts). 

Intermodulation Distortion: 

Under 1.0% at + 38 dbm equivalent 

sine wave power output, using 40 

and 7000 cps mixed 4:1. 

Noise Level: 

- a;: db below rated output level 
+ 39 d'.,,.,) 

Source _. da -_ces: 

::30 ohms for 600 ohms matching input. 

153/603 to 10,093 ohm 

..,.idT 

I Im- d..._.'es. 

600 ohms. _.._ ,,,..i -_g inp.ut , ...1a...,ed 

(transformer input) 

6,000 so ms,Ç'-,ridgi_.a i". -at, balanced 

(bridgi n7 pad and transformer input). 

Load Imoeda._ces: 

4 to 1, ohms Q. ohms nominal) , un- 

balanced (`_. '_oformeriess output, 

isolated from AC round by power 

transformer 

The M.32108 Monitor Amplifier is a trans- 

istorized, self-contained amplifier de- 

sined for use in broadcasting, record- 
ing, and general sound reinforcement 

applications. Special technicues have 

been -employed to obtain reliability, 

Output Impedance: 

1.2 ohms, approximately. 

Maximum Input Level: 

0 dbm. 

Maximum Output Level: 

+ 39 into 8 ohms (8 watts). 

Maximum Operating Ambient Temperature - 

550 C. (131° F.) 

Maximum Storage Ambient Temperature: 

85° C. (185° F.) 

Power Requirements: 

117 Volts at 50/60 cps., 18 watts. 

Transistors: 

2 - 2N1414 

1 - 2N214 

2 - 2N1183 

1 - 2N1225 

2 - 2N1539 

Rectifiers: 

4 - X5A2 (silicon) 

Finish: . 

sight grey cover, flat black :eat 

sink chassis. 

Mounting: 

Two keyhole slots, rubber bumpers on 

bottom, permanent or movable mounting 

in any position. 

Size: 

p 
3-1/'4" high, 4-3/B" deep, 8-1/2" ' ong. 

Wei: :t: 

lbs., net. 2 lbs., packed. 

Cubage: 

C.9 cu. ft., domestic pack. 

DESCRIPTION 

-1- 

low distortion, and good temperature sta- 

bility. The amplifier can be mounted in 

any position and does not require ventil- 

ation when handling 8 watts of pro7r m 

material. The input, power, output con- 

nections, fuse and input level control 

are mounted on end panels of the chassis. 



INSTALLATION 

MOUNTING 

The amplifier has been provided 

keyhole slots for#8 screws for 

permanent mounting. 

with two 

fixed or 

INPUT CONNECTIONS 

Provisions are made for changing from 

600 ohm matching to 6,000 ohm bridging 

on the input terminal strip. Fig. 1 

shows the connection for 600 ohms. 

Fig. 2 shows the connection for 6,000 

ohm bridging. 

In the event that a preamplifier driver 

is used requiring a minimum load of 

10,000 ohms, a 2200 ohm resistor may be 

added at each bridging input terminal. 

With this change, 1.5 volts input will 

be required for full output. 

2 3 4 

600A - 

Fi»:. 1 

1 3 4 5 6 7 

5 6 7 

6ND 

6000n 

JUMPER 

ONO 

Fi; 2 

CUTOUT Or; 
CNL 

L 
TIGS N 

cmrections are made to 

l.: terminal strip on the end plate c_ 

the chassis. Groups of speak.rs ma,.- be 

driven with this amplifier; connected in 

series, parallel, or series parallel; 

but th aìhined _mpedahc :.ct Le 

less th ...`1 4 ohms. Wit;: an im ed :.,:e of 

more Hr.n 12 oOms, ?.: amplifier will 

not be .-:hie to deliver full out: ut rower. 

Spenkr .....tchin transformers permit the 

paralleling of a number of spea'trs, Je- 

pendi.n-: 3n the unit required. Gates 

Fart No. 815 0601 21 transfo:mer is 
av _Iaul, having a primari of 48 ohms 

an a s c.ndary of 8 ohms for matching 

purposes. 

-2- 

In wiring speaker loads it should be re- 

membered that 8 watts at 8 ohms repre- 

sents 1 ampere of audio current. The 

recommended use of No. 16 gauge twisted 

and shielded wire will prevent power 

losses and possible interaction of cir- 

cuits. 

AMPLIFIER PARALLELING 

It is not recommended that amplifiers of 

this type be paralleled at their outputs 

to obtain higher power. Where more pow- 

er is required than can be supplied by 

one amplifier, the speaker load should 

be divided between several amplifiers 

which have their inputs bridged across 

the common signal source. 

POWER CONNECTIONS 

117 volts A.C., 50/60 cycles is supplied 

thru the power cord and power plug on the 

chassis end plate. A power switch is not 

required due to the low power consumption 

and heat dissipation. 

NOTE 

While the amplifier can handle a contin- 

uous R watts of program material, CAUTION 

s::ould' I,e exercised d. rin full power 

sine wave testiu; to avoid exceeding the 

thermal capabilities of the chassis heat 

sink. During these tests it is recommen- 

ded that a dut: c.cle of 30 seconds on to 

z minutes off be Lsed to allow heat build- 

up to dissipate. 

M610t; MONITO:í ANiF'LIFIîR 



THEORY OF OPERATION 

The amplifier is driven by an input 

transformer which provides for isolation 

and matching functions in the primary by 

means of split windings and resistive 

pads. The input level control :rovides 

a constant load to the input transformer 

secondary while furnishing a gain con- 

trol function. Transistor Ql operates 

as an emitter follower and provides im- 

pedance matching from the input to the 

voltage amplifier, Q2. Note that Q2 is 

the only stage which has voltage gain. 

A high frequency transistor is used at 

this point to improve stability. The 

output stages of the amplifier operate 

Class B, and are arranged in the circuit 

configuration known as "single ended 

push-pull" or a'Tollowed emitter follow- 

er". The upper and lower units are in 

series across the power supply, and the 

load is connected at their junction. 

When the si - _al at the collector of ;2 

.oes _e tine; Q3, Q5, and Q7 conduct; 

s.n . the:: are al_ PNP types. ,Then the 

UNDERSIDE 
PRINTED BOARD 

signal goes positive; Q4, Q6, and Q8 all 

conduct; since Q4 is an NPN type. Thus, 

the full signal appears at the junction 

point. Q3, Q5, Q7, and Q6, Q8 are con- 

nected in a compound or "Darlington" 

configuration, a connection which provi- 

des extremely high current gain, and im- 

proves linearity at high signal levels. 

General feedback loops are employed in 

the amplifier including R3, R19, 02, C4, 

and C5. C2 and C4 provide high frequency 

feedback while C5 supplies positive feed- 

back from the output to the collector 

circuit of Q2 to increase the signal 

handling capacity of this stage. 

Thermistor R4 compensates' for variations 

in the amplifier bias due to temperature 

changes. Choke L1 renders the amplifier 

insensitive to changes in capacity across 

the output leads. The power supply is a 

cor-Jeutional full wave bridge rectifier 

with filter capacitor circuit. 

PARTS LOCATION 
M6I08 TRANSISTOR 
MONITOR AMPLIFIER 

-3- 
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iTAINTENANCE 

PREVENTIVE MAINTENANCE 

The :6:108 Monitor Amplifier is designed 

for long, trouble -free service. However, 

as with all high quality electronic equip- 

ment, a regular program of inspection 

should be followed. These points should 

be covered: 

1. Check the power amplifier supply 

voltage at the collector of Q5 or 'Q7. 

On the power transistors, such as the 

2N1183 and 2N1539, the collector is con- 

nected to the case. 

2. Check the speaker bus voltage, 

which appears at the collectors, or 

cases of Q6 and QS, 

3. Remove dust which collects on the 

printed board or in the housing, with a 

soft brush. 

It is recommended that when the ampli- 

fier is first placed in operation, that 

D.C. voltages be measured with the same 

voltmeter that will be used for me`_nten- 

ance and troubleshooting, and that these 

read__ 's be recorded on the amplifier 

schematic. he Baker bus and B- volt- 

a -es should -r _ recorded with ah without 

I, 
J -R ?'., 

_: 

G- 

'N'.e,_ serrici. ,-e amplifier, the follow- 

;,oi nts should be observed: 

1. The condition of the power supply 

can be most readily checked by measuring 

PRINTED CHASSIS 

the D.C. voltage between the chassis and 

the case of output transistor Q. (One 

of the two power transistors mounted on 

the end of the chassis). This voltage 

will be much higher or lower than nor- 

mal if trouble is present in the power 

amplifier. 

2. Voltages may be checked with Q5, 

Q6, Q7 and Q8 removed, provided that the 

speaker load is disconnected. 

3 circuit resistances should be meas- 

ured only after removing the associated 

transistor or transistors, to prevent 

damage due to ohm -meter battery voltage. 

4. Do not remove or insert transistors 

with the power on. 

5. Do not probe the printed board with 

a metal probe with the power on. 

6. Circuit voltages are reversed from 

standard vacuum tube practice, as is the 

polarity of all electrolytic capacitors. 

The location of the positive end of 

each electrolytic capacitor is indicated 

by the white dot marked on top of the 

circuit board. 

S. 'dhen replacing either Q7 or Q8, 

and before turning on the power, check 

with an ohm -meter between transistor 

case and chassis to make certain that a 

short circ_.it does not exist. Note that 

insulatingwashers are placed under the 

transistors to provide insulation. 

COMPONENT REPLACEMENT 

1. CHECiKIN COMPONENTS 

The components should be carefully check- 

ed by measuring circuit voltages and res- 

istances before attempting to remove one 

of the leads from the printed chassis. 

Extreme care must be exercised in remov- 

ing the lead to prevent damage to the 

board or conductors. This operation 

-5- 

sould not be considered unless it is the 

only way the component can be checked. 

If one lead must be removed without dam- 

age to the component, apply a well clean- 

ed and tinned 25 to 60 watt iron to the 

fillet adjacent to the lead. With small 

long nose pliers or thin screwdriver, pry 

the folded portion of the lead in line 



with the hole. Applying the iron for 

more than four seconds at a time may dam- 

age the chassis base material. 

Remove as much solder from the lead as 

possible. Remove all the kinks in the 

wire. With heat applied, gently pull 

the wire through the hole. 

2. RESOLDERING THE COMPONENT LEAD 

If the component is good, replace as fol- 

lows: Use a metal twist drill (1/8" dia. 

or less) to clear the hole only in the 

fillet of solder. Turn with the fingers 

only. Remove solder slowly to prevent 

the drill from tearing the fillet. 

A 

bottom view 
of chassis 

Fig. 3 - Cleaning Holes 

With the iron applied to the fillet, pull 

the wire _,ently out of the component side 

of the chassis: 

Fig. 4 - Removing Lead 

Be sure the component lead is straight 

and free of solder. Push it gently back 

thru the hole until some of it shows on 

the other side. Solder carefully but 

rapidly to prevent chassis damage. 

3. REPLACING COMPONENTS 

Components can be replaced with less 

chance of damage to the chassis than the 

removal and rewiring of one of the leads. 

Remove 

to the 

fillet 

as follows: Clip the leads close 

body of the component. Heat the 

and gently push the wire thru un- 

til the hook may be clipped off. Clip 

the hook off (on the soldered side) with 

sharp cutters. 

leads B pliera 

IIMBRiMMIK 

iron tip 

Fig. 5 - Removing Components 

After removing the leads, prepare the 

chassis for the new component as explain- 

ed in paragraph 2 and Fig. 3. 

To replace the component, fold the leads 

on the new part to the same spacing as 

the mounting holes. Insert the part and 

fold the leads under the chassis to hold 

the component firmly against it: 

U 
fold & clip 

here 

Rig. 6 - Installing New Component 

Clip off the excess wire. Place the iron 

on both the component lead and fillet. 

Solder carefully and rapidly to prevent 

damage to the chassis base. If one of 

the conductors is damaged, it is seldom 

necessary to scrap the printed chassis. 

Lay a small piece of wire (#18 to 24 ga.) 

across the break and solder each end to 

the conductor. 

If the fillet is pulled loose, break it 

off to get rid of the loose end. Fold 

the new component lead to lay on the con- 

ductor and solder. If the eomponent lead 

is too short, solder in another piece of 

wire to bridge the gap. Printed chassis 

construction places no mecha-iical strain 

on repairs of this nature, thus, solder- 

ing alone will provide sufficient mechan- 

ical strength even with heavy shock and 

vibration in almost every case. 

The base material used on the printed 

chassis is the best available for this 

service. The two ounce copper is twice 

as heavy as used in average applications 

of this type of equipment. This assures 

reliable service and repair. 

-6- 



Symbol No. Gates 

PARTS LIST 

Description Part No. 

Cl 522 0158 000 Cap., 50 ufd., 3 V. 

C2 500 0818 000 Cap., 50 uufd., 500 V. 

C3 522 0256 000 Cap., 20 ufd., 50 V. 

C4 516 0045 000 Cap., .0005 uf., 1 KV. + 10% 
C5 522 0242 000 Cap., 25 ufd., 25 V. 

C6 522 0160 000 Cap., 100 ufd., 3 V. 

C7 522 0306 000 Cap., 1000 ufd., 25 V. 

08 506 0006 000 Cap., .25 ufd., 200 V. 

C9 524 0100 000 Cap., 1000 ufd., 50 V. 

C10 508 0076 000 Cap., .005 ufd., 100 V. 

CR1,CR2, 
CR3,CR4 384 0062 000 Silicon Rectifier 

Fl 398 0054 000 Fuse, 1 amp., 250 V. 

J1 250 0025 000 Receptacle and A.C. Line Cord 

L1 494 0135 000 Choke, HF, 5 uh. 

Q1,Q3 
Q2 

380 
380 

0014 
0013 

000 
000 

Transistor, 2N1414 
Transistor, 2N1225 

Q4 380 0011 000 Transistor, 2N214 

Q5,Q6 380 0012 000 Transistor, 2N1183 

Q7,Q8 380 0016 000 Transistor, 2N1539 

R1 550 0218 000 Potentiometer, 2500 Ohm 
R2 540 0043 000 Res., 560 Ohm, 1/2 W., 5% 
R3 540 0100 00U Res., 130K ohm, 1/2 W., 5% 
R4 559 0002 000 Thermistor, 50K ohm 
R5 540 0091 000 Res., 56K Ohm, 1/2 W., 5% 
R6 540 0039 000 Res., 390 Ohm, 1/2 W., 5% 
R7 540 0073 000 Res., 10K Ohm, 1/2 W., 5% 
R8 540 0049 000 Res., 1K Ohm, 1/2 W., 5% 
R9 540 0070 000 Res., 7.5K Ohm, 1/2 W., 5% 
R10 540 0025 000 Res., 100 Ohm, 1/2 w., 5% 
R11 540 0039 000 Res., 390 Ohm, 1/2 W., 5% 
R12,R15 540 0041 000 Res., 470 Ohm, 1/2 W., 5% 
R13,R16 540 0018 000 Res., 51 Ohm, 1/2 W., 5% 
R14,R17 542 0703 000 Res., 1 Ohm, 1 W., 5% 
R18 540 0009 000 Res., 22 Ohm, 1/2 W., 5% 
R19 540 0089 000 Res., 47K Ohm, 1/2 W., 5% 
R20,R21 540 0055 000 Res., 1.8K Ohm, 1/2 w., 5% 

Ti 478 0187 000 Transformer, Input 
T2 472 0098 000 Transformer, Power 

TB1 614 0218 000 Terminal Strip, 7 terminal 

TB2 614 0213 000 Terminal Strip, 2 terminal 

XCR1,XCR2, 
XCR3,XCR4 402 0039 000 Diode Board 

XF1 402 0023 000 Fuseholder 

XQ1,XQ2, 
XQ3,XQ4 
XQ7,XQ8 

404 
404 

0066 
0136 

000 
000 

Socket 
Socket 



INSTALL;ITION _,ND OPERATING INSTRUCTIONS 
FOR 

M-6034 TRANSISTOR PREAMPLIFI.R 

GAIN: 

FRE-UENCY RESPONSE: 

HARMMONIC DISTORTION: 

INTERMODULATION 
DISTORTION: 

NOISE L.VEL: 

SOURCE IMPEDANCE: 

INPUT IMP ;DANCE: 

TECHNICL DATA 

45 DB +l DB operated into a 600 ohm 

+1 DB, 30 cps to 15,000 cps. 

Under 0.5% from 50 cps to 15 KC at 
+5 DBM output. 
Under 0.5% from 30 cps to 15 KC at 
- 50 DBM output. 

le Id 

Under 0.5% at -5 DBM output level, and 
under 1.0% at +5 DBM output level. 
Distortion measured at equivalent sine 
nave output using 40 cps and 7 KC 
mixed 4 to 1. 

-122 DBM equivalent input noise. 

30/50 and 150/250 ohms. 

Input transformer unloaded, resulting 
in input impedance being substantially 
higher than source impedance. 

OUTPUT LOAD IMPEDANCE: 600 ohms +10%. 

MAXIMUM INPUT LEVEL: 

MAXIMUM OUTPUT DEL: 

MAXIMUM OPERATING 
1BIENT TEr1PmRATURE: 

MAXIMUM STORAGE AMBI ;NT 
±Er1 LR 1TURU : 

POt'ER REQUIR2MENTS : 

TRANSISTORS: 

MOUNT IN =1 : 

S,IZE: 

6/28/62 

- 40 DBM. 

+5 DBM. 

55° C. (131° F.) 

85° C. (185° P.) 

- 30 V. DC at 15 ma with less than .1 MV 
ripple. 

1 - 2N422 3 - 2N1414 

Requires M-6039 mounting frane. 

3-1/4" Wide X 6-3/8" Long X 1" Thick. 

-1- M-6034 Transistor Preamplifier 



DESCRIPTION 

The Gates M-6034 Transistor Preamplifier is a premium quality 

low noise unit for use in consoles, and is completely tempera- 

ture compensated using the latest techniques. The amplifier 

h:as a gain of 45 DB with a maximum output in unbalanced and 

transformerless, which is designed to operate into a 600 ohm 

variable attenuator. 

The input is bal..nced, and is connected for 150/250 ohm source 

impedance at the factory but may be reconnected for 30/50 ohms. 

THEORY OF OPERATION 

This amplifier is designed to provide a fixed gain of 45 DB. 

It is a four -stage amplifier and utilizes a transformerless 

output. It features negative feedback to reduce distortion 

to a very low level and minimizes specification changes with 

transistor changes. 

Signal is applied to pins C and E and is fed through trans- 

former, Ti, to the base of Ql (2N422). Ql is a low noise 

transistor operated at ideal collector current for minimum 

noise. It will be noted that the first stage is series fed 

through Ti to provide the maximum input gain from Tl. Cl 

and Rl are connected across the secondary of Ti to stabilize 

the amplifier. The value of Rl and Cl were Ticked to pro- 

vide a roll off above the audio range to prevent aim lif ica- 

tion of very high frequency noise., 

The signal is then direct coupled from the collector of Ql 

to the base of Q2 Q2'is a very high gain stage because the 

emitter is completely by-passed. The signal is then coupled 

from the collector of Q2 (thru C8) to Q3. The collector of 

-.3 is direct coupled to the base of Q4. Q4 is an emitter 

follower. Emitter followers are very stable and are virtually 

distortionless. -This also provides the low output impedance 

required to feed a 600 ohm fader. Feedback is applied from 

217 through R13 and C9, R7 and C5 to the emitter resistor (R6) 

of the first stage. R13 and C9 provide a boost of 1 DB at 30 

cps to make the response flat in the audio range. 

MAINTENANCE 

Transistor amplifiers are designed for a long trouble -free 

life, however, dust and dirt can cause trouble. k monthly 

dusting with a soft brush should be adequate. 

6/28/62 -2- M-6034 Transistor 
Preamplifier 



 

SHOULD m7cOUPL.Z OCCUR - 

Step 1 - First check all DC voltages. The DC voltages 

determine the bis points of the transistors 
and any departure of 20% or more should be 

considered a defect.. NOTE: Use of the resis- 

tance chart will help detect faulty components. 

Step 2 - Before any signal measurements are made, re- 

place any defective parts to.make DC voltages 

correct. 

Step 3 - after all DC voltages are correct, signal 

tests may be performed. The correct (RMS) 
voltages are shown on the schematic diagram. 
Voltages shown are for -40 DBM input 150 

ohms not terminated. 

DO NOT use an ohmmeter on the printed wiring with transistors 

in their sockets. Excessive current can flow to damage them. 

DO NOT remove or insert transistors with the power ON. 

REMEMBER - In transistor circuitry B+ is ground, therefore, 

capacitors have the positive side connected to 

ground. 

DO NOT probe the printed board with the power ON with a metal 

screwdriver, etc., th::.t.--c.auld-_shol't .out wiring. 

RESIST.ANOr; CHKìRT 

{esistance Chart taken with Ql, Q2, Q3, Q4 from sockets 

re_loved. Ie_move all transistors before making resistance 

check. 

Meúsure 
,sis_ 
:: nce 

G 

! ---------- 
To Gnd i To B- 

^2 ¡ Q3 
--- --..._... .. -- - ------- 

' To Gnd: To B- 
'I 

To Gnd To B- To Gnd 

Q4 

To B- 

Prom --- 

Base 3200 15K 30K f 30K 
Í 

' 

+ 

900 10K 

r- 
i 

¡ 
14K 5.5 = 

Emitter 
1 

li 4700 15K 2.9K . 13K 175 lOK ' 2.2K 12K 
' i -_ -- i 

Collec-,0 
tor 

30K 30K ! 
15K 

i 

9K 
,i 

14K 

+ li 

3.5K 10K O 

6/28/62 -3- M-6034 Transistor . 
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Symbol No. Gates Stock No. Description 

Cl 508 0215 000 Cap., .01 uf, 100 V. 
C2 522 0178 000 Cap., 25 uf, 6 V. 
C3 522 0160 000 Cap., 100 uf, 3 V. 
C4,C7, 
C8,C10 522 0242 000 Cap., 25 uf, 25 V. 
C5 516 0054 000 Cap., .001 uf, 1 KV 
C6 522 0187 000 Cap., 200 uf, 6 V. 
C9 522 0158 000 Cap ', 50 uf, 3 V. 

Q1 380 0004 000 Transistor, 2N422 
¿2,3,Q4 380 0014 000 Transistor, 2N1414 

Rl 540 0035 000 Res., 270 ohm, 1/2 W, 5% 
R2, R4 548 0050 000 Res., 20K ohn, 1/2 W, 1% 
R3 540 0062 000 Res., 3600 ohm, 1/2 W, 5% 
25 540 0066 000 Res., 5100 ohm, 1/2 W, 5% 
R6 548 0049 000 Res., 100 ohm, 1/2 W, 1% 
R7 540 0038 000 Res., 360 ohm, 1/2 W, 5% 
R8 540 0077 000 Res., 15K ohm, 1/2 w, 5% 
R9 540 0068 000 Res., 6200 ohm, 1/2 W, 5% 
R10 540 0064 000 Res., 4300 ohm, 1/2 W, 5% 
R11 540 0081 000 Res., 22K ohm, 1/2 W, 5% 
R12 540 0062 000 Res., 3600 ohm, 1/2 w, 5% 
R13 540 0025 000 Res., 100 ohm, 1/2 W, 5% 
R14 540 0086 000 Res., 36K ohm, 1/2 W, 5% 
215 540 0048 000 Res., 910 ohm, 1/2 W, 5% 
R16 540 0063 000 Res., 3900 ohm, 1/2 W, 5% 
R17 540 0032 000 Res., 200 ohm, 1/2 W, 5% 
R18 540 0058 000 Res., 2400 ohm, 1/2 :-d, 5% 

Ti 478 0221 000 Transformer, Input 

XQ1, n2 , 
X..23,X4 404 0066 000 Socket 

Schematic - 837 9416 001 

6/28/62 -4- M-6034 Transistorized 
Preamplifier 



GAIN: 

FR,LWENCY 
RESPONSE: 

INSTALLATION AND OPERATING INSTRUCTIONS 

FOR 

M-6035 CUE-INTERCOM,AMPLIFIER 

TECHNICAL DATA 

88 DB +2 DB Q 1 KC 
Variable - Requires 10K variable resistor. 
(Part of Console). 

Peaked for maximum intelligibility. 

H. iRMONIC 
DISTORTION: Under 4% at +28 DBM (.6 J) at mid -band 

frequencies. 

NOISE: -105 DBM equivalent input noise. 

SOURCE 
IMPEDANCE: 45 Ohms. 

OUTPUT LOAD 
IMP_ DANCE: 45 Ohms. (High impedance Speaker) 

.MAXINITUM 

INPUT LEVEL: -35 DBr'. 

M_In1UM 
OUTPUT LEV hah : +28 DBM 

r1:iXIMuT!`1 OPERATING 
AMBI= TEMPERATURE: 55" c. (131° F.) 

irXIMLi STORAGE 
AMBIENT TEMPERATURE: : 85 ° C. (185° V.) 

POWER REQUIRENlENTS: -36 V. DC (unregulated) 10 - 75 ma. 

TRANSISTORS: 2 - 2N214 
3 - 2N1414 

2 - 2N1183 
1 - 2N1225 

SIZE: 3-1/4" Wide X 7-1/2" Long X 1" Thick 

DESCRIPTION 

The Gates M-6035 Transistor Cue -Intercom Amplifier is designed 
to be used in transistor consoles for cueing and talkback pur- 
poses. The amplifier utilizes a gain control for adjusting to 
different input levels. The amplifier is designed to be fed 
from a 45 ohm source and to operate into a 45 ohm speaker or 
resistive load. 

6/26/62 -1- M-6035 Cue -Intercom 



The amplifier is designed to be used with the M-6039 mounting 

frame, which carries a mating receptacle for the printed card 
type connection. The connections on the printed wiring board 

are gold flashed for positive connection with the gold contacts 
on the mating receptacle. 

The amplifier requires a -36 V. DC unregulated power source and 

requires from 10 ma. (at average power output) to a maximum of 
75 ma. (at +28 DBM output). 

THEORY OF OPERATION 

For the purpose of explanation, the Cue -Intercom Amplifier can 

be considered to be made up of two distinct parts: the preamp- 

lifier, and the power amplifier. 

THE PREAMPLIFIER. 

The two stage preamplifier is driven by an input transformer 
which is somewhat loaded by the input resistor. This resistor 
prevents excessive signals from being developed by the speaker 
at its resonance frequency, which would over -drive the input 

stage. Both stages are of the common emitter configuration, 
with direct coupling utilized between the stages. On the sche- 

matic, 837 9345 001, it should be noted that Ql is a NPN type 

transistor and has its emitter returned to B- for biasing pur- 

poses. 

Biasing is accomplished by a combination of voltage divider 

and emitter resistance as with Rl, R2 and R5. This method 

of biasing also insures a high degree of temperature stability. 

Signal degeneration is also for Q2 by R7. 

The volume control, (located on the console) situated between 
the preamplifier and power amplifier, is connected in reverse, 

to maintain the high source impedance at all settings that the 

power amplifier requires. 

THE PO`..,i ER AMPLIFIER 

The output stages of the power amplifier operate Class B, and 

are arranged in the circuit configuration known as "single 
ended push-pull", or "followed emitter follower". The upper 

and lower units are in series across the power supply, and 

the load is connected at their junction when the signal at 

the collector of Q1+ goes negative Q6 and Q8 conduct, since 

they are all PNP types. -Alen the signal goes positive Q5 and 

Q7 conduct since Q5 is a NPN type. Thus, the full signal 
appears at the junction point. 

Note that Q4 is the only stage in the power amplifier with this 

voltage gain. A high frequency transistor is used at this point 
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to improve stability. Several feedback loops are employed in 
this circuit, including R10, C7, 010, and C9, C7 and C10 pro- 
vide high frequency stability, C12 supplies positive feedback 
from the output to the collector circuit of Q4 to increase the 
signal handling capability of this stage. 

MINTENANCE 

FRET% JNTIVE ii,_INTEN ANCE 

The M-6035 Cue -Intercom Amplifier is designed for long, trouble - 
free service. However, as with all high quality electronic 
equipment, a regalar program of inspection should be followed. 

It is recommended that when the amplifier is first received, 
part of the console, D.C. voltage be measured with the sane 
voltmeter that will be used for maintenance and troubleshooting, 
and these readings be recorded on the amplifier schematic above 
the typical voltages shown. 

SERVICING 

When servicing the amplifier, the following points should be 
observed. 

1. The condition of the output stage measuring the speaker 
bus voltage at the junction of R21 and the collector of 
Q.8. 

2. Circuit resistances should beme'asured only after remov- 
ing the ssociÂted transistor or transistors; to prevent 
damage due to ohmmeter battery voltage. 

3. DO NOT remove or insert transistórs with the power ON. 

4. DO NOT probe the printed board with a metal probe with 
the power ON. 

5. Circuit voltages are reversed from standard vacuum tube 
practice, as is the polarity of all electrolytic capaci- 
tors. 

6. The location of the positive end of each electrolytic 
capacitor is indicated by the white dot marked on the 
top of the circuit board. 

PARTS LIST 

Symbol No. Gates Stock No. Description 

C1,02,C3, 
C4,C9 522 0242 000 Cap., 25 nfd, 25 V. 
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Syrsbol No. Gates Stock No. Description 

C5 506 0005 000 Cap., .1 nfd. , 200 V. 
C6 522 0178 000 Cap., 25 mfd. , 6 V. 
C7,C10 516 0054 000 Cap., .001 mf d ., 1 KV, 10% 
C8 522 0256 000 Cap., 20 ufd. , 50 V. 
Cli 522 0160 000 Cap., 100 iafd. , 3 -V 
C12 522 0246 000 Cap., 100 mfd. , 25 V. 
C13 506 0006 000 Cap., .25 nfd, 200 V. 

380 0011 000 Transistor, 2N214 
ti2,Q3,Q5 380 0014 000 Transistor, 2N1414 
Q4 380 0013 000 Transistor, 2N1225 
Q7,Q8 380 0012 000 Transistor, 2N1183 

Rl 540 0081 000 Res., 22K ohm, 1/2 W, 5% 
R2,R3 540 0071 000 Res., 8200 ohm, 1/2 W, 5% 
R4 540 0076 000 Res., 13K ohm, 1/2 W, 5% 
R5 540 0075 000 Res., 12K ohm, 1/2 W, 5% 
R6 540 0057 000 Res., 2200 ohm, 1/2 W, 5% 
R7,R17 540 0025 000 Res., 100 ohm, 1/2 w, 5% 
R8 540 0052 000 Res., 1300 ohm, 1/2 W, 5% 
R9,R19,R20 540 0041 000 Res., 470 ohm, 1/2 w, 5% 
R10,R14 540 0073 000 Res., 10K ohm, 1/2 W, 10% 
Rll 540 0085 000 Res., 33K ohm, 1/2 W, 5% 
R12,R18 540 0039 000 Res., 390 ohm, 1/2 W, 5% 
R13 540 0098 000 Res., 110K ohm, 1/2 W, 5% 
R15 540 0049 000 Res., 1K ohm, 1/2 W, 5% 
R16 540 0070 000 Res., 7500 ohm, 1/2 W,.5% 
R21,11221R23 540 0017 000 Res., 47 ohm, 1/2 W, 5% 
R24 540 0023 000 Res., 82 ohm, 1/2 W, 5% 

Ti 478 0221 000 Transforuer, Input 

XQ1,XQ2, 
-- X 3,XQ , 

X:i5,XQ6 404 0066 000 Socket 
X267,XQ8 404 0149 000 Socket 

Schematic - 837 9345 001 
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