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GATES' M6209 PRISIDENT CONSOLE.

IB #888 -0764 001 Gates Radio Company
8/21/62 uincy, Illinois



~

Q2 SRR TmTAN
SFCT T12ATICH e a0 e 60 e 00 s o

ATNTT,NYMT ST
HTRCOUCTION v eeevnonvasnan

© ¢ ® o o ® 0 6 2 0 0 00 0 0 @

SR o e ol o] %8 el vol la ) n ) of b~ 5o i E Mol o) i el ol < 5 5 ol &
Jible and Conduit Layout .....
Signtl Levels vienivveenncncnn
Grounding Circuits ...eeeen..
fzliznced and Unbalanced Lines
Circult InpedGnCES eeeeeeesoos

INSTALLATION - WIRING veeo...

=
-

a

3
‘LL
Meoni
FProg
Lin

cwer Connections
tudio Intercowm Wiring
on*uor Speakers
cnitor Input Circuits
gran Input Connections

a o o 0 0 8 a

Cutvout Connections .

T am s T e e e

[~

fo v ELCNOHY ¢ 6 r v o s 8 60 000 e e 8

TPLES & THZORY OF OF

c e s o s

e o o o

CELL1tY SwWilCheS seeeveceooann

3elector Switches .
el Inputs ..eee.o...

LRATION .

CONSOLE

o a
o e
e
o e
e o

A

Sg\om\jﬂm (OA TN O NN 3 B XN VENG VI S T 0O S A =

11

11
11

]

T s

-
1'1Tans

-.../.-

T

i

)

~ter &% Isolztion
zker Matenhi
ulzted Power Supply &

MATNTZUANCE seeen it nnnns

Vo)

el

-

P
i

~

1go Measurenents

MECHAINICAL COMPrON_NTS....
MODIFICATIONS . et eueocacss

Fo.tch Panel Facililities

Amtlent Temperaturcs

ARRANT

8/21/62

Y

_4..

istor Amplifier Circuitry
INtercon SYSTEN veeecesens
LS SIS EEAN S o e 5l o o) efe o8 el s
ads
ng Tr“noform TS

e o o »

Fower

s o
.
° .
e 9
L)
o o
° o
o o
P
LY

Me209



P<\RTS LIST © © 6 08 06000 0800008088000 e as00s0e s es l"‘q‘

DRAWINGS:

1

842 3485 001 Schematic, Icgulated Fower Supply
Cue-Intercon

837 9345 (001 -~ Schewmatic, Cue-Intercon, M60O35
D-23704 ~ Overall Schenatic

842 3687 001
837 9416 001

Functional 3lock Diagram
Scheuwatic, M6034 Preamplifier

1

INSTRUCTION BQCKGS:

M5700A Transistorized Program Amplifier

Me034 Transistorized Conscole Preamp

M&E035 Transistorized Cue-Intercon Amplifier

MEl08A Transistorizcd Monitor Aamplificer

ME108 Modification of Transistorizad Monitor
Amplifier for Currcnt Limiting.

813% 7719 001 - 3chematic - Current Liriter

Revlacing Component Farts
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GATES' M6209 P-HESIDINT CONSOLE

SPLCIFTICATIONS
Microphone input to line output: 104 db + 2 db.
Turntable input to line output: 62 db + 2 du.
Microphone 1input to speaker
output: 106 db minimum.

Turntable input to speaker output: €4 db ninimum.

R4 UJINCY f5SH0N3.:

HARMONIC

1.0 4b from 30 to 15,000 cps in all regular
program circuilts.
1,5 db from 30 to 15,000 cps in all emergency
program circuits.
: 30 to 15,000 cps in all monitor
speaker circuilts.

| +

+ 1.5 db fro

=3

DISTORTION:

0.5% maximum, 30 to 15,000 cps at + & dbm outnut

in all regular program circuits.

0.5% maximum, 50 to 15,000 cps at + 8 dbm outcut

in all regular program circuits.

1.0% maximum, 50 to 15,000 cps at + 8 dbm output

in all emergency program clccuits.

1.0/ maximum, 50 to 15,000 cps at + 39 dbm {8 watts,
in soeaker outputs.

Il DISTORTION:

ik

O 5% Maximum 1l prOgram Ciiculits..
1.0% maximum in monitor circuits.

SOURCE IMPIDANCE:

Microphone -- 30/50 or 150/250 ohms.
Turntable/tape/projector/remote/network -- 500 ohums.

L02D IMi_DANCE:

NOIzm:

8/21/62

rrogram line -- 200 ohms.
Speaker outgsuts -- 4 to 16 ohms.
Audition output -- 600 ohms.

-122 dom relative input noise on microphone channels.
-7% dbw relative inout noise on turntable channels.

-1- 116209 President Console.
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OSSTAIK:

Below noise level, in all channels.

THANSISTOR COMPLEM:NT:

6 Industrial type totaling 56.

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

114 pounds net.
FINISH

Satin anodized black nomenclature on natural
anodized aluminum background panels on a
medium gray cabinet.

g&/-1/62 -2 M6209 President Console.



M6209 P :BSIDENT 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 egually proficient for recording and sound distri-
bution systems where a large number of input sources must be
flawlessly programmed.

The President provides Ffor the mixing, cueing and monitoring
of a variety of program s urces. These scurces include micro-
phones, turntatles, 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 circults.

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
cinsole 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 znd jumpering of all major circuits allows full use of
the normalling jack fields, with all connections brought out To
terainal t.ocks for ease of installation and future circuilt
checking. Three speaker muting and warning light relay circuits
acconmodate the four normal microphone channels for three dif-
ferent areas. They may be jumpered to operate in conjunction
with Channel % or 8 if these are counected as optional micro-—
phone channels.

Compensation of signal levels by the use of fixed attenuators
throughout the conscle minimizes the necessity of readjusting

in controls when switching from one circuit to another. Ix-
nal in.uts should be padded to a rominal -15 DBM in all of
medium level circuits to complete this desliable operating

ature.
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The cue-intercom system
59 o S

ides for the tuging of the turn-
t:bles anda all other wid exceot the microphones, as well as
~e intercom focilitvies bebween the control room and studilos.
- .1so allows talkback down the remote lines. The entire
ities of the cue-intercom system are interlocked with
speaker muting relays so that cueing and intercom signals

not inadvertently et on the 2ir.
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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-the—seetion labeled "OFuiATION".. The installa-
t<on crew should study their section before actually starting

8/21/€2 -1~ M6209 President Console.
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work. DBach section is broken down to cover different

ses so that unnecessary confusion may ve ellminated and
answer to any particular guestion may be easily found.
enzineering staff is urged to become acquaint-d with all
5 so they can advise other groups in the best perform-—
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of the ccnsole, as well 3s being able to kecepn 1t 1n tegp
ating condition at all times,
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£11 of the packing material, including any ship_ ing frames
and olatforms, should be carefully zemoved prior to the in-
stallation of the M6209 Console. The removable 1Tems are as
follows:

994 GOH4 001 Transistor Freamplifier

994 570C 001 Transistor Program Ampliifier.

Q94 503%5 001 Transistor Cue-Intercom amplifier.
994 6208 001 VU meter, in separate housing.

472 0429 OG0 Power Transformer.

646 0379 000 Group of Knob Decals.

888 0764 001 Instruction Manual.

R W S W

If any of the items listed abvove are missing, search all of
the packing material azain to determine if they have been
overlooked. If still miscsing, contact the Gates _adio Company
for i1nstructions.

The Me209 Console is 52-3/8" long, 11-3/8" high and 17-3/8"
deep. The net weight is 114 lbs.

“Jith 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. I1f the cables are to
cocme 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 bass, 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.

8/21/62 P M6209 President Console.



In either type of installation, the conscle 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
dimnlss in the cabinet base. The uiring adjacent to the mount-
ing !2les should be fully protected during the drilling and
fastening operation.

CABLE AND CONDUIT LAYCUT:

nis is of utmost importance in the studio instzllation. Good
sults, with a minimum of noise and crosstalk, require careful
a:rlng and consideration before actually startlng the con-
ruction. A system hastily installed, without thorough plan-
in

g, lnvariably results in continuous trouble until rebuilt.

RGN RS B
i—'d‘l——’m'

SIGNAL LIVELS:

Console cables should generally be divided into three groups:
Low lzvel cables may include levels from -60 D3BM tc -20 DBM.
Medium level cables may include levels from -20 DBM to +14 D3I,
High level cables may include levels from +14 DBM to +40 DBM.
The \C and power wiring should always be run 1n separate cables.,

Whenever possible do not run any of the four cables listed 1in a
conduit along with cables of different level classification. I
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 guality shielded twisted pailr,
such as Gates catalog number 1261, for all audio wiring. For

all microphone wiring, and long medium lcvel cable 2and condult
runs, the use of rubter, plastic or cloth covered shielded pairs
eliminates multiple bronpd 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 1s preferred
If there is not room for this isolation, do not lace all of the
wires in the same cables. Xeep the cables laced separately ror
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 bes taken lightly or Jjust for convenience. Use them only as
3 last resort.

Terminal layout is arranged in the Console to allow adeguate
separation of cables up to the point of conrecting to the ter
minal block. Low level microphone cables connect to the 181*

of TB1 (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 into part of TB3 (the large 80-terminal block located in

8/21/62 =B MER20S President Console.



the middle cubicle). The intercom terminals, relay coils, 2and
other miscellaneous ccnnectlons are also on TB3.

Bring the external cables into the terminal boards in the mcst
direct route while maintaining maximum separation between lovel
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 differcnt
levels in separate conduit presents no icolation problem even
without spacing them apart. Ilicrophone level conduit and
speaker level conduit can probably run along together with no
crosstalk. However, if practical, it 1is advisable to maintailn
vhysical separation and add to the safety of the installation.
Tower circuits, especially those with high current, should not
be in close proximity with progran carrying conduit; electro-
magnetic shielding 1s poor in most condult.

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
wcnerally accepted practices that always give good results,

or allow good results to be obtained with minor modificatlons.
intirely different apsroaches have been used, some with good
results, but unless you arc an expert on the subject, most

are risky.

The console grounding system is bascd on the one point sround.
Diff@renf_CT%Cuit”groundS'are—fnsulate&~frem—thehchassis‘and
other grounds except at one soint, where they all joln 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. Micropnone circuits are not grounded in the coun-
sole. The shields should aot 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 toc
cueing amplifier through two 4700 ohm isolation resistors in gach
ciicuit. These resistors are designated as R52 through R75 on
the schematic diagram. Since grounding an external circuilt

would effectively short out one of the 4700 ohm isolation re-
sistors and also create a ground loop between the external
equipment and the console grounding system, this should be

8/21/62 -4 M6209 President Consolc.



avoided. Therefore, none of the medium level inputs into the
twc banks of pushbutton switches should be grounded, they shoulda
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 beg
employed with the output of the pad connecting to the input

of the console terminals. It might be desired to make this

pad ecven larger in order to attenuate the input signal to
approximately -15 DBM to match the output lzvel 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 pround either side of
external circuits. Generally, the shiclds 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,
cspecially 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 tost srocedure and used to obtain lowest noilse.

BaALalCED aMD UNBALANCLD LINES:

If a circ.it is ungrounded, it is considered balanced to ground.
If one side is grounded, of course, it is unbalanced. If the

circuit is cénter tTap grounded With pad or coil, 1t 1s bvalanced
to ground. 2lefer to the sub-chapter "GROUNDING CIRCUITS" for
determining proper classification. Twisted shielded pairs
should be used for all circuits, whether they are balanccd or
unbalanced. Cancellation of noise and crosstalk pickup 1is ap-
proximately the same for :ither when the one point ground systcm
is us=d. If it 1s necessary to connéct a balanced line to an
uabalanced line, or the opposite, an isolation translformer
should be uscd between them. The transformer must have good
palance, an clectrostatic shield and magnetic shielding suf-
ficient tc reduce the hum pickup to at least 67 DB below the
signal level. Impedance taps on primary and secondary arc
important to properly match both circuits. The Gates Radio
Company's general catalog lists these transformers. Balanced
lines reguire balanced pads and attenuators, unbalanced lines
require unbalanced ones. lixing them generally results in poor
ncise, fregquency response or other poor operation.

8/21/62 -5~ M6209 President Conscle.



CIRCUIT IMFADANCLS:

The microphone inputs are factory connected for 150 ohms. Theee

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

balanced by changing the connections of the inpuft transformer

on the preamglifier 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 €00 onms balanced. Since any

one of the eleven 1nputs, as well as the net and remote lines,
ion transformers; it is necessary that

f one impedance. If it 1s permissible

to run the network, e lines, turntables, projectors, e¢tc.,

all at 150 ohms or 50 o , then it is permissible to change

the impedance taps on bhe primary of Tl and T2.

)

feed into common is01

all of these inputs be
T
O

The notwork and remote input lines are 600 ohm balanced circult.
is 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 conrnection is to terminals 1 and % and the
impedance 1s 600 ohms. Connect to terminals 1 and 2 for 150/200
ohms, and to terminals 2 and 5 for 30/50 ohms.

INSTALLATION - JIXING

POWTR COIN.CTIONS:

VLT s e L A UD .

i it should be conrcctsd to terminaks 1B4-1&Z,

rower to the muting rclays to encrgilze the warn-
ing lights. 4 is the barrier type tcerminal strip located 1n
the extreme right-hand rear corner of the middle cubicle loock-
ing at it fr the front. Of course, 117 volts should be-&ap-
rlied to terminals 1 and 3 on the external power transformer.
Terminals 1 a ulé be used if the local AC line voltage
iz low {(105-11 ) Terminels 1 and 4 should be used wherc
the local AC 11 taze is high (120-125 volts).

b

A 117 volt AC cir
This furuaishes po

[
w

o M
B P

H

]
=
b2 G O

There arc three 23 volts secondary wind.ngs on the power trans-
former. This consols requires the use of only two of these
three windings. Termirals 5 and 6 on fthe power transformer
should connect into TR5-1&2 in the console. Power transformecr
terminals 7 2nd & shcould connect to console terminals TR5-3&+.

Tn no case should bhe same windings oe used to fced TB5-1&2 at
the same time it is feeding TB5-%&4+. TB5-1&2 1s the 28 volt AC
input to the monitoring amplifier pcwer supply. TB5-2%&4 feed
the main console vower supply. If these are fed from the same
28 volt windingz, crosstalk will occur between the output of the
monitoring amrlifier back through the main console power supply
into the program circuits.

8/21/62 -6- M6209 President Console.



The 117 volts connected into console terminals TB4-1%2 are the
only #C wiring necessary %o conncct to the studio warning ligits.
Do not allow any external AC wiring or circuit or earth sround
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 TBRB4-7&8. 117 volts will he
switched to these pairs of terminals when the proper microphone
key and associated muting relay are operated. The console 1s
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 instvalled wiring can also
easily be changed to suit individual needs, see the schematic
diagram for complete details on the wiring and terminal btoard
information.

WARNING
Warning lights circuits should not be grounded at any point and
should not draw more than 2 amperes per relay. Thercfore, do

rot exceed 200 watts warning lignt coweIr on any oOne of the three
muting relays.

STUDIO INTERCOM WIRING:

‘nen connecting the studio intercom units, the wiring shoula bLe
kept separated from program circults. The studlo intercom
speakers should have a nominal coil impedance of approximately
45 ohms. These may be ordered from Gates Radio Company by

4922 D009 000. Connect the Studio A intercom speaker 1into
TB%-2&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, 1t 1s advisable tTo

use twisted shielded peir with insulated Jjackets for these
runs. Since the talkback level into the studio from the con-
trol room is speaker level the circuilt should never be run with
any of the studio microphons ci.cuilts. If sossible, it 1s best
to physically isolate these intercom circuits from any other
power or program circuits in the radio station.

MONITOR SPIZAKERS:

211 speaker wiring is high level and must run in separate con-
duit away from low level progran circuits. The 8 watt transis-
tor monitoring amplifier has ample power to drive as many 4as

8/21/62 - MA209 President Console



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. A4 news bocth
could be used in place of either one of the studios or could be
operated in conjunction with one of the studios even though 1t
were in a separats location. Therefore, the same nuting relay
could mute Studio A ard 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 1s
more convenient to operate multiple speakers from a common
amplifier by tnhe 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 volce
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 1is prescnted to the output of the monitoring
amplifieér by eithzr the 48 ohm speaker transformer or the 47
ohm backloading resisitor.

Speakers connect to the following terminals on TB%: Lobby
speaker - TB3--75&76. Any other speakers, such as Managers
Office, Reception Room, etc. should also connect to these
terninals for uamuted 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 microyphone channel key 1s thrown

to either program or audition tus. The muting can be ar-
canged so that microphone 1 overates a different muting
relay than microphone #2. The extra set of contacts shown
on the schematic disgraam to select microphone f1 or micro-
phone #2 can be used to energl:e any one of the three relay
coile as desired. Rather than go through all the possible
combinations, please coatact the Gates Radio Company, Engineer-
ing Deparsnent if you are unable to arrive at the particular
combination you desire.

SPEAKER CTRCUITS MUST NOT BE_;ROUNDED.

fe

MONITOR INCUI CTRCUITS:

The monitor amplifier has a three-position input switch to
select the outvus crf progran line #1, the output of program
line #2, oi an ¢xternal inpvt. The external monitoring in-
put is connsctzd to TBZ-5&5 in the console. This input should
be padded o maten the level of the other two inputs so that
the operator czn suitch to eny one of them without changing tiac
monitoring amnlifler gain ccntrol. This 1is an ungrounded cir-
cuit and may accommod.te either a grounded 1lnput or a balanced
input. The usual sources of external monitoring input 1include
air monitor from the ronitoring receiver, sub-master console

outputs, etc.

8/21/62 -8~ M6209 President Console



PROGRAM INPUT CONN.ICTIONS:

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: Ilicrophone 1,
T™B1-1%2; microphone 2, TBl-3%&4; microphone %, TBl-5&6; micro-
phone 4, "B1-7&8. DMicrophones 5 through 8 connect in the
right-hand cubicle as follows: DlMicrophone 5, TBl-1l&2; wmicro-
phone 6, "Bl-3&4; microphone 7, TB1-5&6, microphone 8, TBl-7&>.
Two cddiitional microphone preamps may be obtained to convert
channcls three and eight frow high level channels to microphone
channcls. These changes can be best understood by reference to
the console vlock diagram and schematic. Connections to the
tliird channel of the left-hand cubicle are as follows: Nemo 1,
TB1-9%10; Nemo 2, TB1-11&12. Connections to the eighth channcl
(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. GSee the pre-
amplifier schmatic if it 1s desired to change the factory im-
pedance from 150 ohms to 30/50 ohms. See the section "GROUNDING
TIXCULITS" for installatlon techniques.

The medium level inputs connect directly into one of the multi-
position pushbutton switches. They normal through 34 into S5,
the sccond pushbutton bank. S84 directs the selected input sig-
nal into T1 and into channel attenuator 4. S5 connects the
selected program input through T2 into channel attenuator #5.
These inputs are normally used feor turntables, tape recorders,
vrojectors, etc., The first button on both selector switches
connect the output of the network and remote line keys 1nto
cither channel “4 or ¥5 as directed. The center position of
the nctwork key is an "OFF" position which 1s also bridged by
the "NuT" position of the headset selector switch. The upper
position of the network key feeds the network into the input

of the cueing amplifier for previcewing over the cue speaker.
The lower position of the network key directs it into the mix-
ing channel which feeds through position #1 in either one of
the pushbutton switches into the mixing channels. The four
remote keys are directed to the intercom circuit for talkback
purposes 1n the upper position. A two-way conversation can b
carricd on between a control room operator and the remote opera-
tor by simply throwing the press-to-talk key and releasing 1t.
The center nosition 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 ceither channel /4 or
5 to mix on the program bus. If any of the medium level in-
outs are grounded or unbalanced, an isolation transformer and
isoliation pad should be used to present a balanced rcesistive
input to the console terminals. This is covered further in
previous chapters.

8/21/62 -9 M6209 President Consolce.



The eleven medium inputs that connect to the eleven positions
of the selector switch are on TB2 and the pairs are as follows:
TR2-19820, TB2-21&22, TBZ-23%&24, TB2-25&20, TB2-27&28, TB2-29&
30, TB2-31&32, TB2-%%&34, TB2-35&36, TB2-37&38, TB2-39&40. The
network input terminals are TB2-7&8. Remote £l input terminals
are T32-9&10. ‘emote 2 input terminals are TB2-11&l2. wuemote
4% input terminals are TB2-13&l4. [emote M input terminals
are TBR4-15&16.

The remote line facilities can be greatly increased by bring-
ing 2ll 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 rc-
mote lines handled conveniently and faultlessly.

LINz OUTPUT CONNECTIONS:

Output connections for program line #1 are in the left-hand
cubicle on TB1-27&28., Output connections for program line Te2
are in the right-hand cubicle on TB1-27&28. An internal € D3
tclephone line isolation pad is bullt 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 tclephone line to
foed to the transmitter site. In cases where the transmitter
and console are in the same building, the output of the console
shou ! be padded down to connect at the proper level into the
peak limiting amplificr. The console should always be operated
2t the normal outout level, which is obtained when VU meter
pesks O or 100%. Any lcvel adjustment out of the console shoul.
be nandled by resistive pads for attenuation or booster ampli-
fiers for an increase in level.

The outputs of the console are balanced and ungrounded and tiae
telephone lines should be maintained-as balanced and ungroundcd
lines from the outputs of the console to the inputs of the peak
limiter amplificrs.

UTILITY SWITCHES:

Six utility switchcs are available on the console pancl 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, 6J cycles at 1/10 of =zxn
amp. They are high gquality progranm switches and may be used
for anything from microphone level to speaker level. The com-
mon terminals on thesc switches are brought out to terminals
along with the threc switched cositions so that they can be
uscd in cither dircction for maximum flexibility. The connzc-
tions to the threec utility switches on the left-hand panel arc
brought out to TBl in the left-hand cubicle. The connections
to the three utility switches on the right-hand panel are
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brought out to TB2 in the right-hand cubicle. See the schematic
diazram for terminal numbering of these switches.

OPERATION
¢ arrangement of panel controls gives maximum versatility to
onsole operation while keeping actual operating as simple as

G
sossible. Control functions are e¢xplained in the following
~ctions. In all cases refercnce to the block diagram of the

MICRCPHONE SELsCTOR SWITCHLS:

The lever key on the upper pancl scction directly above cach of
the mixers 1 through % 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-
phone 5 or microphone 6 can be switched into channel © and
nicrophone 7 or microphone 8 can be switched 1into channel seven.
Channel three will accept either Nemo 1 or Ncmo 2 or microphonc
9 or 10 if the additional microphone prezmp is installed., <Chan-
nel cight will accept cither Nemo 3 or Nemo 4 or microphone 11
or 12 if the additional microphone preamp is installed in this
chanrel.

™o muting is switched along with the choice of microphone
clactions (if the conscle is wired in this manner) so 1t

t necessary for the console operator to do anything but

t the proper aicrophone ind throw the channel key cibther

am bus or zudition bus. The three keys located butweern
input se¢lector key to channel one and channel two arc
t
c
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n theilr operation to the operators.

’_J

2o

I

Or3 C RIS W >
"
=t

fo -
’..J.

s
'3 kP

MODIUM LEVEL INPUTS:

Tleven medium level inputs such 2s turntables, tape recorders,
projectors, etc. may be connected into pushbutton /2 through
412 on the middle cubicle of the console. These pushbuttons
are intcerlocked so that pushing any one of them will release
any other onc 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 cxtreme
righ%). Channel four has prefcrence over channcl five. In

the normal installation thce same input program will feed chan-
nel #2 on cither switch, another program input will feed chan-
ncl #% on either switch, etc. Therefore, if position 72 1s
pushed on the channel five .ank 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
sclector key that are not simultaneously selected on the chan-
pel four key will feed into channel five. The network, remote
#1, remote #2, remote 73, and remote #4 switches are ganged
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together in the "MIX" position and feed into the pushbutton
station #1. Thus, when any one of these five sclector Keys
are pushed to the "MIX" position, the input is fed to posi-
tion #1 on either selector switch. This gives a total of
sixteen inputs that can be selected into cithur channel 228

or channel five. When the selcctor switches are not pushed
to select one of these sixteen inputs to e¢ither channcl four
or channel five, the inputs are connected into the cue bus
and cue amnlifier., 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 amglifier 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 1is un-
likely. There is no rcason for the necessity of having morc
than one signal in this cue position at a time so this 1s
rexlly a feature to prevent the selection of various pleces
of equipment for cueing in this particular instance.

Bach 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 rccorders and turntacles, 1f de-
sired. The relay coils will parallel the 37 volt lights in the
illuminated pushbutton knobs, thercfore, they must nobt draw over
30 milliampercs or circuit loading will result. The hot side

of the relay coils should coancct to TB3 terminals 33, 24, 57,
38, 41, 42, 45, 46, 49, 50, 53, 54, 57, 58, 61, 62, 65, &6, ©Y,
70, 7%, 74, 77 or 78. The common side of these relay colls muct
connect to B- (=37 volts on the regulated power supply in the
console). B+ on this regulated power supply actually goes to
station ground. Howcver, the switch contacts are connected to
B+ g0 the other side of the relay coil or the coill return must
go to B~ on the regulated pouer supply.

The netowork input is fed into the common of the network xey
and can be directed to an "OFF" position in thce middle posi-
tion, where it can be bridged and monitorced by the headphoncs
in the "NET" position of the¢ headphone switch. The upper
position of the nctwork key directs the network into the 1in-
put of the cueing amplifier. The lower position of the nct-
work key directs the network through the pushbutton banks invo
the progranr channcl 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 cperator may talk to the remote operator by simpliy
dcpressing the "TAIK" key on the intercom circuit (in the upper
center of the panel on the middle cubicle). The conbrol operi-
tor may listen to the remote operator by simply releasing this
pruss-to~-talk key. In the center position of the remote keys,
srogram cue signals are fed down the remote line from the out-
put of the monitoring amplifier. It 1s necessary that the
oonitoring amplificr be connected to the correct program out-
put of the console or "Off-The-Air" monitor so that he recelves
the program that is actually being broadcast for cuelng purposcs,
The lower position of the remote keys feed the remote linc 1nto
the mixed position through the pushbutton selecctors into the
channel attenuators.

The headset key allows a choice of the program output #1, nct-
work or program output #2. The monitor input sc¢lector switch
and monitor gain are located on the upper right-hand corner of
th. middle control panel., The input selector key allows a
cheoice of program 1 output, program #2 output, or vxternal
monitor input. The station engineer will c¢xplain tne 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 1is used for both
listening in the cue and various other positions, and for
tzlking on studio intercom and remote talkback circuits. It
is not necessary to lean over and speak closely into this
specaker but it is well to spoak 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 seleetor switch
for the cue-intercom amplificr has a cue position where only
the signals fed to the cue bus can be monitored. The cue sig-
nals arc also bridged across the other four ,ositions of this
switcn so that the cue may be heard on any position regardless
of thec status of the selector at any particular time. Thus,
the control operator can be talking over the studio intercom
+o0 one of the studios and still receive a cz2lil from a remote
operator or cue 3 turntable. He may select the spare posivion
for whatever the station engincer has wired into it. This may
be us.d as another intercom position into a third studio or
Manager's Office or some other convenient location. The cue-
iptercom 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 1s on
the air. The operator may still cue up records or receive
calls on the intercom circult 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 #1 is located on
the left-hand cubicle. The master gain control for program
channcl %2 is located on the right-hand cubicle. They should
be zdjusted during initial test for optimum signal-to-noilsc
ratio and, except for emergency level changes thereafter, be
left in this optimum position. The levels of the input pro-
gram sources should always be adjusted by necans 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 zand separates
it from the program channel. This is convenient if these
channels are used for turntables, tape recorders, ctc.

PRINCIPLES & THEORY OF OPZRATION

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

TRANSISTOR AMPLIFIER CIRCUITRY

Complete details on the various amplifiers used in the console
will be found in the individual instruction books included 1in
the btack of this manual. However, a word about the circultry
will 2id in e¢xclaining overall console¢ setup. The preamps,
monitor boostor amp, cuc-intercom amp and monifor am.lificr
have transformerless output circuits. Grounding of external
wiring is critical for btest noise figures and to avold cross-
talk, especially in the high.gain cue-intercom amplifier. If.
modifications are made on the console, carc should be exercised
to insure that unwanted grounds do not cnter the pilcture.
UNDER NO CIRCUMSTANCES SHOULD THE MONITOE SPLAKER WIRING BE
GROUNDLD EXTERENALLY.

CUE-INTERCOM SYSTEM:

Reference to the schematic drawing 837 9345 001, of the cue-
intercom amplificr znd the overall console schematic ror the
wiring of this system will =2id in uanderstanding the operation
of the cue-inbercom system.

An interstage volume control, remotely mounted on the front
panel helps reduce noise¢ at normal operating level. The 1in-
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 lrarge
building out resistors in series with each side of the line
to feed the cue-intercom amplifier. These pads may be built
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on the selector switch and nct in separate pad assemblies.
These pads also give 1solation between the various remote

lines when more than one line 1s switched into the cue anmp
at the same time.

The maximum gain of this amplifier is approximately 90 DE.
Since the input and output of the amplificr come in close
proximity at the "TALK-LISTEN" switch (816) wire dress 1is
very important in thils area, The grounding of the cue-
intercom sysbtem is also very critical. Do not allow any
part of the external speakers or system to be grounded,
they are grounded in the consolc. Shielding of all ex-
ternal speaker lines 1s 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 compromisc of cueing
ainé intercom functions. Do not attempt to alter it without
taking all of the circult requirements into consideration.

MIXING SYSTEM:

The mixing system consists of an ight channel mixer utiiiz-
‘ng step-type ladder controls connected in a parallel, mini-
pmun loss type, mixing circuit. D contacts are used on z2ll

of the channel iever keys and backloading and building out
resistors are used to maintain i constant impedance both ways
with any combination of switching on thesc keys.

YU MoTER & ISCLATION PaDS:

The VU meters are set to read I (o 100%) with an audio level
of "8 VU on the output telephone line terminals. The isola-
tion pads are © DB resistlve 02d4s to isolate the telephone

line reactance from *tho intsrnzl console circuits.

O ct ks

SPEAKER MATCHING TRANSFORMERS:

A1l nouse monitor speakers must heve matching transformers.
These should be the 45/60 ohns to voice coil type, Gates
Type 4-30601. The output impzdance of the nonitoring amp-
15fier is from &4 to 16 ohms (8 ohms nominal). The parallel
combination of the speckers should fzll in this range. The
47 ohm backloading resistors ncunted on the relay deck pre-
vent the load froam changing when muting the Speaxers.

2TGULLTED POWER SUPFLY & PO £R TRANSFORMER:

The nower 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 poer to all the other console
anplifiers except the monitor amplifier, which has 1ts own
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power supply. Transistors XQ4, X35, X6 (in the 30 volt
regulated power supply) act to amplify any change in the
output voltage. This scnsing signal is fed back to XQ2
which in turn controls the voltage drop across Xql. X3l

is in series with the output and maintains the voltage con-
stant with varying load. Zener diodes, CR9, CR1O and CR1ll
provide rcefercence levels for the voltage sensing amplificr.

Overload protection is provided by X93% 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 swmall range to allow for line voltage variaz-
tions. When installing the console, this voltage should be
checked, and if necessary, R12 readjusted to give 50 volts at
the output plus and minus bus bars on the top of the regulatcd
power supnly. Space is provided for a spare fuse on the front
of the power supply for immediatc replacement 1f this becones
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 providce complete isolation between the monitor
am»lifier and +the console power supply. & third 28 volt wind-
ing is not used on this power transformer in this particular
console model.

MATNTENANCE

One of the great advantages in the use of transistors is the
long life to be cxpected from semiconductor devices. In this
console, high guality components, conservatively rated, have
been combined with the latest circuit techniques to gilve maxi-
mum depcndability with a minimum of reguired maintenance. How-
ever, cven the finest cguipment may become errztic or bCCORC
inopcrative if not properly cared for. wWe strongly recommend
that the station cngineer plar a routine maintenance schoedule
and make every =ffort to follow 1t carcfully.

VOLTAGE MuaSUREMIENTS

Correct voltage readings are given on the schematic diagrams of
the various amplificrs. It is recomuended that sfter the con-
sole is installed and operating satisf-ctorily, these readings
¢ checked and recorded on the schematic. This will provide
the station cngineer 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 a2 record of the various readings with his particular
nmeter 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 nmust

8/21/62 -l6- MEe209 President Consolce.



be measurcd with a vacuun tube voltuweter. If a VIVM is used
to measure the DC voltages, slightly higher readings may be
obtained.

MACHANICAL COMPONZNTS

The channel attenuators are step-type low impedance attenu-
ators. If they are of the sealced type (manufectured 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 tiues
a ycar. 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
D.ven 0il). A soft, lint-frece cloth should be used to remove
the dirty accumulation from the contact surfaces. Davenol is
inexpensive and may be purchased frou the Gates Radio Company.

The relays and channel lcver keys were selected for long-life
and trouble-free service. The contacts are self-wiping and
everyday use will kecp them burnished. The contacts on the
keys and relays that receive infrequent use can be clecaned by
operating the equipment several times. If the trouble persilsts
on these infrequently used contacts, usc 2 contact burnishing
tool (Gates Type TM-1). Abcasive papers, filcs, emery cloth
and grcase solvents should never be used on these contacts.
Gresse or oil should not be used on relay or xey contacts.
This would make them collect dust, get gumiy znd cause con-—
tact burning and possible failure. The Centralab lever keys

ave excellent wiping action and will probably never reguire
cleaning.  If one of these keys decomcs danaged, it is better
to replace it than to attempt to repair it. Use the parts
list for description if it 1is necessary to order a replacencent
lever key.

HODISICATIONS

In the design and construction of ths M6209 President Console
it was attemptcd to provide a unit which would give the maxl-
wum number of instzllations adequate operating facilities.
Realizing, however, that some uscrs nay require facilitiles

that are not common, we nave 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 FACILITIIS:

Since the amplifiers are mostly unbalanced outputs and used 1n
critical grounding circuits, they are not Brought out—to tero-
inals for patching. The usc of semiconductors in the amplificrs
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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 (preamplificrs, booster amplifier and main
program amplifier) are plug-in so that the am_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 facilitics
of the console should the occasion demand.

ANBIENT TEMPERATURES:

The transistor amplifiers and the power supply used in the
conso.e have been designed for reliable operation at tem-
peratures up to 55° C. or 131° F. ©No special ventilation

is reguired. However, the long sine wave testing (especially
in the monitoring amplifiers) should be avoided to allow heat
build-up in the power outout transistors to be dissipated.
See the instruction books provided at the end of this manual
for more information.

8/21/62 -18- M6209 Fresident Console.



GATES' M6209 PRESIDANT CON3OLE

PARTS LIST

Symbol Ho. Gates Stock No, Description

396 0120 000 Lanp, 28 V. #1819
ATE Gl3 5931 001 VU Pad Assenbly

630 0105 000 VU Meter, Model 1349 "B"

P3 £10 0097 C0C Plug, P-304 CCT
R81 40 05?; 000 Res., 180 ohm, 2W., 5%

06 0% C00 Pilot Light Socket #708
5 472 0429 000 Power Transformer, AP-3676C

994 6115 001 "LOW LEVEL"
SECTION FOR PRaESIDENT CONSOLE

ALL Go4 5700 001 Transistorized Program Amp.
APl ,A72 Q04 6034 001 Transistorized Preamp
\T1,AT2 554 0251 000 Attenuator, 600/600 ohm
T3 554 0259 000 Attenuator, 600/600 ohm
AT G4 5484 003 "E" Pad assy. 600/600, © DB
€1,02,C5 506 0005 000  Cap., .1 uf, 200 V.
J3 612 0045 000 Socket
21,R2,R3% 540 0034 00C  Res., P40 ohm, 1/2 W, 5%
R4 ,R8,R12 540 0040 000  Res., 430 ohm, 1/2 W, 5%

25,R7,R9,
R11,R1%,215 540 0051 000  Res., 1200 ona, 1/2 W, 5%
R6,R10,R14 540 OC44 00O  Res., 620 ohm, 1/2 W., 5%

R25 550 €236 000 Control, 2500 ohm

R8O | 540 004% 000 Res., S60 ohm, 1/2 W., 5%
R85 540 0C52 000 Res., 1300 ohm, 1/2 W., 5%
s1,s82,53,

S22 602 0007 000 Lever Switch

56,597,598 602 0C11 000 Lever Key

511,812,81% 602 0005 000 Lever Switch

TE1l c26 7731 CC1 Terminal Rlock, 80 term.
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Zymbol No.
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984 6116 001
ECTION FOR PSS

"HIGH LaVEL"
IDENT CONSOLE

Descrintion
Transistorized lMon. Anp.
Iransistorizud Cue anp.

Attenuator, 605/600 ohm

Phone Jzck

Mon. Awp. Power Supply

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

fes., 1200 chm, 1/2 W, 5%
Res., 620 ohm, 1/2 W, 5%
Mon. Control, 2500 ohn
Cue Control, 10K ohin
%es., 510 ohm, 1/2 W, 5%
Res., 51 ohm, 1/2 W, 5%
Z2s., 200 ohw, 1/2 W, 5k
., 47 ohim, 2 i, 5%
2es., 1800 ohao, 1/2 W, 5%
Res., 4700 ohm, 1/2 W, S%
fes., 24C ohnm, 1/2 W, 5%
Res., 330 onm, 2 W, 5%
flluninated Pushbutton Switch,
1% Station
Lever Xey Series 4803
Rotary owitch
Lever Switch
Laver Bwitceh
Transformer

Transformer

ferminal Block, 40 Term.
Terninal Block, 80 Term.
Terninal Board
Terminal Board
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904 6205 001 TRaN3ISTOR

REGULATLD POER SUFPLY - 30 V. DC AT 40 MA

Symbol No. Gates Stock No. Description

cl,c2 522 0268 000 Cap., 20 mfd, 100(%) V.
C?3 524 0100 000 Cap., 100C uf, 50 V.

Ca 506 0005 000 Cap., .1 mfd, 200 V.

C5 522 0297 000 Cap., 250 mfd, 50 (W) V.
Co 522 0321 000 Cap., 500 uf, 50 V.
CR1i,CR2,

CR%,CR4,

CR5,CRo,

CR7 384 0062 000 Silicon Rectifier, X5A2
CR8,CR10,

CR9Y,CR11 386 0019 000 Zener Diode

F1 208 0056 000 fuse, 1 5 anp. Slo Blo
o 308 0017 000 Fuss, 1 amp, 250 V

21,95 380 001le 0O Transistor, 2N1539

Qb 380 001% 000 Transistor, 281225

Q2,76 380 0014 200 Germanium Transistor, 2N1414
a5 380 0011 000 Transistor, 2N214

RL,R5,

R2,R11 5S40 0073 000 Res., 10K ohm, 1/2 W, 5%
RZ 540 00%%5 000 ltss., 5100 ohm, 1/2 W, 5%
R3 542 0e96 000 Res., .51 ohm, 1 W, 5%

R4 540 0623 C00 Es., 53uc onm, 2 i, 5%
R&,R7 4RO 540 0071 000 Jes., 8200 onm, 1/2 W, 5%
L1z 550 0217 000 Duv—ﬂlnldtULu rotentlometer,

2K ohm, 1/4 W.
, 2400 ohm, 1/2 W, 5%

R1% 540 0058 D0C Res.
R10 540 0059 0CO Res., 2700 ohm, 1/2 W, 5%
R14 540 0570 000 Res., 20 ohm, 2 W, 5%
TRl &14 0112 000 Terminal 3oard
TR2 Terminal Board

(Fart of lech. 4ssy.)
ACR8,XCRY,

g2 ,XCR11,
¥CR1D,¥34,

X%%gv“ﬁ 4oy 0066 000 Socket

¥F1,XF2 402 0023 000 Fuse Holder

X291 ,XQ5 404 0136 000 Transistor Mtg. Kit
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994 6108 002 TRANSISTORIZED MONITOR AMPLIFIZR

Symbol No.
Ccl
co
C3
o
C5
cé
c?
c8
9
c10

CR1,CR2,
CR3,CR4

Fl
1

91,93,
a2

35,26
Q7,38

R2

R3

R4

RS

R6

RY

RS

29

R10

R11
R12,R15
R1%,R16
R14,R17
R18

R19

T1

TB1
TB2,TB3

XCR1,XCR2,
XCR3,XCR4

XF1

7Q1,XQ2,XQ3

XQL
X37,XQ8

7/2%/62

Gates

Stock No.

522 0158
500 0818
522 0256
516 0045
522 0242
502 0160
522 0306
505 0006
524 0100
508 0076

0032

AN
25
=~

308 0054

580 0016

540 0043
540 0100
559 0002
540 0091
540 00%9
540
540 0049
540
540 0024
540
510 C
544 OC18
542 0703
'_/ o

540 0089
473
Cli 0218
Sl4 0213
402 0053
402 0023

40 0Co6
404 0136

000
000
000
000
000
000
000
000
Go0
000

000
0GO
000

000
000
000
000
000

000
000
C00
000
000
000
000
000
000
000
000
C00
000
200
000

000
000
000
C00
GO0

000
000
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Description
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, % V.
Cap., 1000 uf, 25 V.
Cap., .25 uf, 200 V.
Cep. . 1000 uf, 50 V.
Cap., 005 af, 100 V.

Silicon Rectifier
Fuse, 1 amp, 250 V. Slo-Blo

R.F. Choke, 5 uf.
2N1414
2N1225
2N214
2N1183%
2N153%9

Res., 560 ohm, 1/2 W, 5%
Res., 130 K ohm, 1/2 W, 5%
Thermistor, 50 K ohm, 45TG2

Transistor,
Transistor,
Transistor,
Transistor,
Transistor,

Res., 56 K ohm, 1/2 W, 5%
Res., 390 ohm, 1/2 W, 5%
Res., 10 K ohm, 1/2 W, 5%
Res., 1 K ohm, 1/2 W, 5%
Res., 7.5 K ohm, 1/2 W, 5%
Res., 100 ohm, 1/2 W, 5%
Res., 390 onhm, 1/2 W, 5%
Res., 470 ohm, 1/2 W, 5%
Res., 51 ohm, 1/2 W, 5%
Res., 1 ohm, 1 W, 5%, BWl
Res., 22 ohm, 1/2 W, 5%
Res., 47 K ohm, 1/2 W, 5%
Input Transformers, AM-1981

Terainal Strip 17-7
Terminal Strip 17-2

Diode Board, DB-1
Fuseholder
Socket, %303
Socket

M5564 Ambassador Console

MEONO Dwraadildornt OAaner~”
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Fig. 1 - M5700 Transistor Program Amplifier

The Gates Transistor Program Amplifier is
available In three versions:

1. The M5700 is designea 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

Cain:
80 db, may be recduced as required with
internal volume control.

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

Harmonic Distortion:
Under 0.75% at 30 cps., 0.57/ from 50
to 15,000 cps., at +24 dbm output.

Intermodulation Distortion:
Under 0.3% at -14 dbm equivalent sine

panel.

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

3. The M57008 is identical to the M5700A
except that the input is untermina:ed.

ATA
wave power output, using 40 and 7000
cps., mixed 4:1. Under 1.57 at - 24
dbm.

Noise Level:
-115 dbm equivalent input noisc.

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

Input Impedance:
Factory connected for 150 ohms. MNay
also be connected for 600 ohrs. )



Load Impedance:
Factory connected for 600 ohms.
also be connected for 150 ohms.
A/Iaximum Input Level:
-35 dbm.
Maximum OQutput Level:
+24 dbm.
Maximum Operating Ambient Temperature:
550 C. (131° F.)
Maximum Storage Ambient Temperature:
850 C. (185° F.)
Power Requirements:
30 volts D.C., 90 ma., 0.1 mv.
maximum ripple.

May

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

Finish:
Cadmium plated cover, black
escutcheon plate.
Mounting:
M6031 Mounting Tray required to mount
inM6029 Shelf Assembly. Shelf assem-
bly accommodates seven Program Ampli-
fiers andrequires 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.
Cubage:
0.8 cu. ft. domestic pack.

8-1/4 lbs. packed.

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-

!iques 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 keyingpin is pro-

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.
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INSTALLATION

MQUNTING TRAY AND SHELL ASSTNIBLY

Mounting holes have been spacec in the
shelf asscmbly to allow it to be comipletelv
filled with travs of any one type tor the Gates
transistorized units. It is possible, where
maximur use of shelf sgpace is not required,
to mix travs of different sizes. Thus a pro-
gram amplifier and preamplificr could D¢
placed at the left and a power supply at the
extreme right. Proceed as {ollows:

1. Locate the [first trav at the extreme left
or right of the shelf assembly, with the re-
ceptacle at the rear. The countersunk holes
of the trav will {it into the matching noles In
the shelf, when properly located. Leave a
1/16" space between travs.

2. Secure the trav to the shelf with the two
£4-40 x 1/4" ilat head screws with the two
=6 1nternal-external shakeproof washers un-
der two =4 hex nuts. '

GUIDE BAR

Fig. 3 - Sheli Assembly With Guide

3. Determine whether or not the guide bar,
shown in ig. 3, will be require The pur-
pose of this par is to prevent possiple 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-
structionis present in the rack, or wherethe
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
rounting of the shelf due to the presence )
of the bar. The mounting screws are locat-

ec so that they may be removed from within
the shelf.

4., Nount the shelf in the rack using hard-
ware supplied with the rack. The two end
strins rount underthe screw heads, and are
-0 pe 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 Tig. 4 for connections for 600 ohms
irpedance. Note that the input terminating
resistor, R31, must be changed to 620 ohris
vhen n.aking this change.

AMPLIFIER
BOARD
N Yiw D BLE—
—— OR
T v ) 7 )
/. BLUE 'f(}\ [——
— b [)‘*\\‘\ Tt
600 1[)" :(L
o
-
L
<7 BRN
{ N\ LW
R/Y
BLUE
/ RED
150

813 6379 00t

—— —

Fig. 4 - Input Transformer Connections

Where it is desired to use the M5700A Pro-
grar: Amplifier with an unterminated input
rermove R31, which is a 150 ohm resistor
connected directly betweenthe input lugs on
the preamplifier printed board. Also change
Rl 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




for 600 onms secondary impedance. Tore-
onnect for 150 ohms refer to the schewmatic
diagram. Remove the green/white and black
wires from terminal =7. Connect the blacxk
wire to terminal #5 and the green/white wire
to terminal %6.

EXTERNAL CONNECTIONS

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

Circuit Terminals
External Control (Optional) 1,2,3
+30 V. 4
Circuit Ground 4
Output Connections 5,6
Output Center-Tap (600 ohms) 7
Input Connections 9,10
Input Center-Rap 11
-30 V. 12
Chasis Ground 13

’y\lo Connection 8,14,15,16

Jumper together all #13 terminals on the
shelfi, 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 (3+) should

be made at the amplifier (not at the power

supply). Make a connection from the rack
ground bus to each amplifier terminal =14,
SEPARATELY, with at least 18 guage wire.
These circuit grounds must becarried sepa-
rately to preven' the possibility of interac-

sion (due to mixing of return currents in a
cor-mon wire). Where other tvpes of amp-
lifiers are mounted on the same snelf, con-
sult their respective Instruction Book for
grounding information. Where many ampli-
fiers and power supplies are mounted in a
raci, 1t is preferable to run a vertical rack
ground bus-bar, to pick up c¢rounds at each
shelf.

Run the D. C. supply leads, output pair,
and chassis and circuit grounc leads along
therear edge of theshelf. The D.C. supply
leads shouldbe at least 18 gauge, and must
he run SEPARATELY from each program amp-
lifierto its respective power supply, {0 pre=
vent the possibility of comrion coupling in
the power wiring. See thepower supsly In-
struction Book for further infcrmation.

Run input pairs and external control leads
along the sheli brace, abovetherecepiacles.

FXTERNAL VOLUME CONTROL

Reference io 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 racx panel,
or on aconsole control panet, whenthe amu-
lifier is mounted internally. The internal
control, R30, must be disconnected when
the amplifier is to be used in this wa . The
(R30) control ray be ordered as part ~umber
350 0218 000,

THEORY OF OPERATION

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
Ql and Q2, and between Q3 and O4. The

first stagetransistor isa low noisetype de-

signed for use in critical low noise appli-
cations.

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. Signaldegeneration 1s pro-
vided for Q1 by R6, and for Q3 by R17. A
loop feedback network connects from Q3,
thru R7 and C5, to Q1. 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 operationalmost 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

large-signal distortion to a low value.

The low driving

mitter follower,

Q6.

pias on both Q6 and Q7.
tional gain for the high level amplifier.

The feedback

used primarily for low frequency response

compensation

network,

impedance required by a
stage of this type is obtained from the e-
The stages are direct
coupled, with R25 and R26 establishing the
Q5 provides addi-

R28 and C16,

Q4
+|Lcio
TI
RiB8
— NV VN— RIE
PREAMP RI7
ouT r% [m7
Tt PRI N~ i Ri2)
ril|ro JR1Q
TIPRI C T Y R8
i R
T1 PRI IN— e e L *ice ceo
.___”.Ci__ +lca T ==
N
B+(Pi-4)f——— . B +
Re| " VVWN— ’
TI OR, WH-—=— R2 |
—_— AN |
Rl l Q2
B-(PI-12) -t [
Cl RS \_
TI SEC— {-—— — ANAAN— Ti SEC. BLK JUMPER
GRN Y
___*{ F3__ ? ata
R7, AAAA
Q3
<=
JLci6
ki3
b
{ , [*5]
| aalal, {7~ CONTROL
I r24 R23 R2i RIS E Pi-]
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|
, Rezf | L 11— CONTROL ARM,
cia : ~-P1-2
a7
Jf i -CONTROL COM.
3 R2& PI-3
i Ci3 |+
H \\
1 ’ b a20 —B+(P1-4)
cis
R28 - B-(PI-12)
o I L vz eri Reo
R29 d J
Q6 —+-———T2 PRI BLUE
R25

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

") PREVENTIVE MAINTENANCE

The MS5700 Program 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.

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 berecord-
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 removeor insert transistors with
the power on.

4. Do not probe the printed board with a
metal probe with the power on.

5. Circuit voltages arereversed from stand-
ard vacuum tubepractice, 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 removeone
of the leads from the printed chassis. Ex-
trerme care must he 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 onelead 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.

Remove as much solder from the lead as

Remove allthe kinks in the wire.
gently pull the wire

possible.
With heat applied,
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.

¢ &
5

bottom view

of chassis 6;/ N

Fig. 7 - Cleaning Holes



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 pe replaced with less
chance of damage to tne 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.

) clip a\\
_ Iy here - . pliers
7y
A S B g/ )
g = o T
R S =

q S iron tip
Fig. 9 - Removing Components

With the iron applied to the fillet, pull the
wire gently out of the component sideof the
chassis®
t:"k‘ pliers
¢ 4 3
\pr 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

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 pulledloose, break it off to get
rid of the loose end. Fold the new compo-
nent leadto lay on theconductor and solder.
If the component lead is too short, solder in
another piece of wire to bridge the gap.
Printed chassis constructionplaces 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 istwice 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.

Description

Cap., .01 uf., 100V.
Cap., 25 uf., 6 V. D.C.

PARTS LIST
Symbol No. Gates Stock No.
Cl1 508 0215 000
C2, C11 522 0178 000

C3 522 0160 000

Cap., 100 uf., 3Vv. D.C.

)



Symbol No. Gates Stock No. Description

c4, C7, C8

C10, 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.
Cl4 522 0189 000 Cap., 300 uf., 6 V. D.C.
C15 508 0076 000 Cap., .005 uf., 100V.

Cl6 506 0005 000 Cap., .1 uf., 200V. D.C.
P1 610 0244 000 Plug

01 380 0004 000 Transistor, 2N422

Q2, Q3, 4,

Q5, Qb 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%
R3 540 0066 000 Res., 5100 ohm, 1/2 W., 5%
R6 548 0049 000 Res., 100 onm, 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., 5
R10 540 0064 000 Res., 4300 ohm, 1/2 W., 5%
R11 540 0081 000 Res., 22K ohm, 1/2 W., 57
R14 540 0086 000 Res., 36K ohm, 1/2 W., 5
R15 540 0048 000 Res., 910 chm, 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, 1/2W., 5
R23 540 0025 000 Res., 100 ohm, 1/2 W., 5%
R24 540 0049 000 Res., 1000 ohm, 1/2 W., 57
R25 548 0094 000 Res., 28K ohm, 1/2 W.,6 17
R26 548 0093 000 Res., 4640 ohm, 1/2 W., 1
R27 340 0053 100 Res., 13500 ohry, 1,2 W., 5
R28 540 0084 000 Res., 30K ohm, 1/2 W., 5
R29 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
T1 478 0183 000 Transformer, Input

T2 478 0125 000 Transformer, Ouiput

NO1l, XQ2, XQ3,
NQ4, XQ5, XQ6 404 0066 000 Socket
xXQ7 404 0149 000 Socket



MODIFICATION OF THE GaTES'

M-6108 TRANSISTOR MONITOR AMPLIFIaR

FOR CURRENT LIMITING.

If the output of the M-6108 Monitor amplificr should be
accidentally shorted, or if oscillation in the anplifier
should develop, excess current flow through the output
stage could danage the 2N1539 output transistors or the
enitter resistors in this stage.

A current liniting device has been incorporated in the
anplifier to linit the output stage current under such
conditions to a safe level, thus preventing danage to
the anplifier. This device in no way affects the nornal
operation of the amplifier.

Refer to drawing 813 6261 001, the schematic of the 1oni-
tor anplifier and drawing 81% 7719 001, the scheuatic of

the current limiter for a better understanding of the opera-
tion of this circuit. Transistors XQ9 and X310 are con-
nected as a direct coupled amplifier and act to anplify the
voltage drop across R17, the enitter resistance for XQ8,

one of the output transistors. When the voltage drop across
this resistor excceds 2 certain predetermined level, (Que

to excess current flow in the output stage) XQll becoues
saturated since its base is direct coupled to the collector
of XQ10 of the voltage sensing anplifier. The collector of
¥Qll is connected to the collector of XQ2. When XQl1l reachcs
saturation, the effective lupedance between collector and
cnitter beconmes very low. Therefore, the collector of Xg2
is effectively grounded through R26. This action pulls the
center bus of the single-cended push-pull output stage down,
liniting the output stage current to a safe value.

It should be renenbered that a full 8 watts of progran
naterial can be handled safely by the cuplifier. If this
1init is exceeded, progran peaks will cause the anplifier
to go into current liniting as explaincd above. This 1is
not a fault of the anmplifier but sinply a result of the
current limiting device perforning properly.

Modifications of
6/28/62 -1 M~6108 Monitor
Amplifier
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M6108 TRANSISTOR
MONITOR AMPLIFIER

INSTRUCTION BOOK

GATES RADIO COMPANY
A Subsidiary of Harris-Intertype Corporatios
QUINCY, ILLINOIS

IB #888 0646 001




Gain:

53 @b (matching 600 ohm).

39 db min. (bridging 6,000 okm)
Freguency Response:

1.0 db from 20 to 20,000 cps
normal output level.

® 1+

Harmonic Distortion:

Under 1.0% from 30 to 15,000 cps
@ + 38 dbm output (€& 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.
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The MI108 Monivtor Amplifier

is
istorized, self-contained amplifier de-

TECHNICAL DATA

a trans- 1

Output Impedance:
1.2 ohms, approximately.
Maximum Input Level: )
O 4dbm.
Maximum Output Level:
+ 39 into 8 ohms (8 watts).
Maximum Operating Ambient Temperature:-
55° C. (131° F.)
Maximum Storage Ambient Temperature:
852 ¢, (185° F.)
Power Requirements:

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

Transistors:
2 = 2Nla4ls 1 - 2Ni225
1l - 2N214 2 - 2N1539
2 - 2N1183

Rectifiers:
1542 (silicon)
Pirish:
_ight grey cover, fla%t black neat
sink chassis.

Mounting:

Two ¥xeynolie slots, rubber bumpers on

3

cottom, permanent or movable mounting
si

in any po

PREVE N R-1/2" long.
selzn

-~ 1%s., net, 7 l1lbs., packad,
Cuoge:

DESCRIPTICN

w distortion, and good temperaturs sta-—

[0}

The amplifier can be mounted in

0E2ITy .
si-ned for use in troadcasting, record- anry position and does not reguire vertil=-
ing, and rene}al sound reinfcrcement ztion when hzrdling 8 watts of prorram
app-icati nsve material. The input, power, output con- )

ns. Special technicues
o

obtain reliability,

nections, fuse ani input level contrcl

are mounted on end panels of the chassis.

.




INSTALLATION

MOUNTING

The amplifier has bteen provided with two
kevhole slots for #8 screws for fixed or

permansnt mounting.

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 mayv be
added at each bridging input terminal.
With this change, 1.5 volts inpuf will

be required for ful.l output.

{ 2 3 4 5 6 7
J J

@ f“e f? 2 ¢

/4 soon N J/GND.

Fiir, 1

| 2 3 4 5 3 7

(j @ &80 ¢
oo fowo

Fi
curtT NNLCTICNS
QCutour connechions are made to the <wo
lug terminal strip on the end
tre cnaseis.  Groups of akers ma
Ariven with this amplifier; conectsd 1
series, wirallel, series Ak ;

d impeda

less ms. Wit T KRG &
more a2 12 oims, tre ampiifier wi
not bhe e to deliver full out;ut jower.
Speaxsr ttehin traasformers permit the
parallelings of a number of spsax-rs, Je-
rendins on rhe unit required. G2 S

Part No. 813 0601 >1 transtformer

gl b : javing, a primary of

= k]

condary of 8 ohms for matching

O]

i)
1

In wiring speaker loads it should be re-
membered that 38 watts at 8 ohms repre-
sents 1 ampere of audio current. The
recommended use of No. 16 gauge twisted
and shielded wire will preveat 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 speakzr 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 ‘he low power consumption

and heat dissipation.

NOTE

Wiiile tne amplifier can handle a contin-
wous & watts of program material, CAUTION
ould exercised drin full power
sine wave tes:tin  to avoid exceeding the
hermal capabilities of the chassis heat
sink. During these test 1t 1s recommen-
ted that a du c.cle of 30 seconds o to

%2 mirutes off be .sed to allow neat pulld-

up to dissipute.

MC10OS MOUITOR AMPLIFIER



TEEORY

OF

OPERATION

lifisr is driver by an input
which provides for isolation
Fings functioms in the primary by
windings and resistive

. The irnput level control :crovides
onstant load to the
ondary while furnishing a gain con-
L Transistor Q1 operates

input transformer

function.

mitter Tollower and provides im-
dance matching from the input to the
1

n
tage ampiifier, Q2. Note that 92 is
0

v
.

nly staze which has voltage gain.
freguency transistor i1s used at
The

output staszes of the ampliifier operate

point to improve stability.

>lass B, ani z2re arranced in the circuit
confiruration known as "single ended

push-pull” or a2 "followed ernitter follow-

er", The upper and lower units are in
sszries across ths power supply, and the
1oad is connected at their junction.
Wnen fhne 31031 4t the collector of .2
oes n2gzative; 2%, , and CEEIVET 3
nce they are 2li PNP types. her Tne

c?7
UNDERSIDE 4
PRINTED BOARD

03

Q2

Q4
Q!

e

5iznal goes positive; Q4, @6, and 98 all
nduct; since Q4 is an NPN type. Thus,
at the Jjunction
B, Q8 are con-
"Darlington”

co
the full signal appears

3, Q5, 7, and

nected in a compound or

point.

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, C2, C4,
C5. C2 and C4 provide high frequency
feedvback while C5 supplies positive feed-
back from the output to the collector

circuit of Q2 to increase the signal

nad

handling capacity of this stage.

Thermistor R4 compsnsates’ for variations
in the amplifier bias due to temperature
anges. Choke L1 renders the amplifier
insensitive to changes in capacity across
the output leads. The power supgly is a
conventional f.li wave pridge rectifier

it iiter capacibtor circuit.

Qs

L

Q6

-~ Q8

PARTS LOCATION

M6108 TRANSISTCR
MONITOR AMPLIFIER

s
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MAINTENANCE

PREVENTIVE MAINTENANCE *ne D,C. voltage between the chassis and

+ne case of output transistor g8. (One
of the two power transistors mounted on T)
tne end of the chassis). This voltage

will b2 much higher or lower than nor-

The ME108 Monitor Amplifier is designed
for iong, trouble-free service. However,
as witn all high guality etectronic eqguip-
zment, a regular program of inspection

snould be followed. These points should ral if trouble is preseat in the power

be covered: amplifier.

10 Check %he power amplifier supply 2. Voltages may be checked with Q5,

voitaze at the collector of Q5 or §7. 96, 27 and Q8 removed, provided that the
speaker load is disconnected.

On the power transistors, such as the

2N118% and 2N¥1539, the collector is con- op Sircuit resistances should be meas-
nected to the case. ured onlty after removing the assoclated

transistor or transistors, to prevent

2l neck tne speaker tus voltage,
damage due to ohm-meter battery voltage.

which appears at the collectors, or

cases of Q% and Q8. 4, Do not remove or insert transistors
S Remove dust which collects on the with the power on.
printed hoard or in the housing, with a 5. Do not probe the printed board with
soft brush. a metal probe with the power on.
It is recemmended that when the ampli- Bo Circuit voltages are reversed from
fier 1s first placed in operation, that standard vacuum tube practice, as is the
D.C. voltzeres Te measurad with the sane rolarity of all electrolytic capacitors.
¥outEBLaL Shat will O? QRS 807 MElEEN . The location of the positive end of
ance and troutleshooting, and thav these sach etectrolytic capacitor is indicated
PPN U } R EA B 3 » - TS

readincs be regorded on the ampiifies 27 tre white dot marked on top of the
sekenafic, a circuit board.
2-mes $nould
si-wal. o Wpern replacing either §7 or 38,

ind tefore turning on the power, check
PEL BB with a. onm-meter between transistor
Wrer. servicins the amplifier, The follow- case and chassis to make certain zhat a
ing points sihould be observed: sort circiit does not exist. Note that
1. TWe condition of the power susply insulating washers are placed under the

A q g transistors to provide insulation.
can be most readily checked by measuring ” S

PRINTZID CHASSIS CCMPONZNT REPLACEMENT

oo CHECKING COMPONENTS s 0uld not ve considered unless it is the
Tre components should be carefully check- only way the component can be crecked.

ed % measurins circuit voltages and res- 17 one lead must be removed without dam-
istances befeore zttempting to remove orne 3_e to tne component, apyly a well clean-
of the leads from the printed chassis. 2d and tinned 25 to 60 watt iron to the
Extreme care must be exercised in remov- fillet adjacent to the lead. With small
ing the lead *tc prevent damage to the loni rose pliers or thin screwdriver, pry
board or cecrductors. This operation the folded portion of the lead in lin



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.

bottom view
of chassis

3 - Cleaning Holes

2,

iron applied to the fillet, pull

) With the

the wire gZently out of the component side
S:

of the chassi

Fig. 4 - Removing Lead

Be sure the component lead is straight

and tree of solder. ~rPush it gently back
thru the role until some of it shows on
the other side.

rapidly to prevent chassis damage.

Solder carefully but

%2, REPLACING COMPONENTS

Components can be replaced with less
chance of damage to the chassls than the
removal and rewiring of one of the leads.
Clip the leads close
Heat the
fillet and gently push the wire thru un-

Remove as follows:
to the body of the component.
til the hoox may be clipped off. Clip

the hook off (on the soldered side) with

-6—-

sharp cutters.

A CIiﬁ leads B 2 pliers
1l ‘\'_’

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 hoies. Insert the part and
fold the leads under the chassis to hold

the component firmly against it:

el

oy — ff v}
J fold & clip
here

Fig. 6 - Installing New Component

Clip off the excess wire. Place the iron

on both the component lead and fillet.
Soider 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.)

A

break and solder eact end to

across the

the conductor.

If the fillet is pulled loose, break it
the loose end. Fold
lead to lay on the con-

1f the component lead

off to met rid of
the new component
ductor and solder.
is too sport, solder in another piece of
wire to hridge the gap. Printed chassis

construction places no mechanical 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 1is twice
as heavy as used in average applications
of this type of eguipment. This assures

reliable service and repair.



CR1,CR2,
CR3,CR4

F1
Jl
11

Q1,Q3
Q2

Q4
Q5,w6
Q7,Q8

R1
R2

R3

R4

R5

R6

R7

R8

R9

R10

R11
R12,R15
R13,R16
R14,R17
R18

R19
R20,R21

T1
T2

TB1
TB2

XCR1,XCR2,
XCR3, XCR4

XF1

Xl ,%Q2,
XQ3%,XQh
XQ7,%Q8

PARTS LIST
Gates Fart No.

522 0158 000
500 0818 000
522 0256 000
516 0045 000
522 0242 000
522 0160 000
522 0306 000
506 0006 000
524 0100 000
508 0076 000

384 0062 000
398 0054 000
250 0025 000
494 0135 000

380 0014 000
380 0013 000
380 0011 000
380 0012 000
380 0016 000

550 0218 000
540 0043 000
540 0100 00V
559 0002 000
540 0091 000
540 0039 000
540 0073 000
540 0049 000
540 0070 000
540 0025 000
540 0039 000
540 0041 000
540 0018 000
542 0703 000
540 0009 000
540 0089 000
540 0055 000

478 0187 000
472 0098 000
614 0218 000
614 0213 000
402 0039 000

402 0023 000

404 0066 000
404 0136 000

Description

Cap., 50 ufd., 3 V.
Cap., 50 uufd., 500 V.
Cap., 20 ufd., 50 V.

Cap., .0005 uf., 1 KV. + 10%

Cap., 25 ufd., 25 V.
Cap., 100 ufd., 3 V.
Cap., 1000 ufd., 25 V.
Cap., .25 ufd., 200 V.
Cap., 1000 ufd., 50 V.
Cap., »005 ufd., 100 V.

Silicon Rectifier

Fuse, 1 amp., 250 V.

Receptacle and A.C. Line Cord

Choke, RF, 5 uh.

Transistor, 2N1414
Transistor, 2N1225
Transistor, 2N214

Transistor, 2N1183
Transistor, 2N1539

Fotentiometer, 2500 Ohm
Res., 560 Ohm, 1/2 W., 5%
Res., 130K ohm, 1/2 W., 5%
Thermistor, 50K ohm

Res., 56K Ohm, 1/2 W., 5%
Res., 390 Ohm, 1/2 W., 5%
Res., 10K Ohm, 1/2 W., 5%
Res., 1K Ohm, 1/2 W., 5%
Res., 7.5K Ohm, 1/2 W., 5%
Res., 100 Ohm, 1/2 W., 5%
Res., %90 Ohm, 1/2 W., 5%
Res., 470 Ohm, 1/2 W., 5%
Res., 51 Ohm, 1/2 W., 5%
Res., 1 Ohm, 1 W., 5%
Res., 22 Ohm, 1/2 W., 5%
Res., 47K Ohm, 1/2 W., 5%
Res., 1.8K Ohm, 1/2 W., 5%

Transformer, Input
Transformer, Fower

Terminal Strip, 7 terminal
Terminal Strip, 2 termirnal

Diode Board

Fuseholder

Socket
Socket



INSTALLATION ..ND OPzRATING INSTRUCTIONS
FOR
M-6034 TRANSIETOR PRIAMPLIFISER

TECHNICAL DaATA

GAIN: 45 DB +1 DB operated into a 600 ohm load

FRBUINCY RESPONSE: +1 DB, 30 cps to 15,000 cps.

(0
ct

HARMONIC DISTORTION: Under 0.5% from 50 cps to 15 KC
+5 DBM output.
Under 0.5% frowm %0 cps to 15 KC at
~-50 DBM output.

INTERMODULATION

DISTORTICN: Under 0.5% at -5 DBM output level, and
under 1.0% at +5 DBM output level,
Distortion measured at eguivalent sine
wave output using 40 cps and 7 KC
nixed 4 to 1.

NOISE LuVEL: -122 DBM equivalent input noise.
SOURCE IMP&D..NCE: 30/50 and 150/250 ohus.
INPUT IMPADANCE: Input transforner unloaded, resulting

in input inpedance being substantially
higher than source iopedance.

OUTEFUT LOAD IMPEDANCE: 600 ohnms +10%.
MAXIMUM INPUT LSVEL: -40 DBM.
MAXIMUM OUTPUT LIEVEL: +5 DB,

MAXIMUM OPER.-TING
LMBIENT TEMP.LRATURE: 55° C. (131° F.)

MAXIMUM STORAGE AMBILKRT

TEMPLRATURE: 85° C. (185° F.)

POJYER REQUIREMENTS: -%30 V. DC at 15 ma with less than .1 MV
ripple.

TRANSISTORS: 1 - 2n422 3 - 2N1414

MOUNTIN r: Requires !1-6039 mounting fraie.

SIZE: z-1/4" Yide X 6-3/8" Long X 1" Thick.

6/28/62 -1- 1M-6034 Transistor Preamplifier
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DESCRIPTION

The Gates M-6034 Transistor Preamplifier is a premium guality
low noise unit for use in conscles, and is coupletely tempcra-
ture compensated using the latest technigues. The auplificr
hais a gain of 45 DB with a paxipun output in unbalanced and

transfornerless, which is designed to operate into 2 600 och:
variable attenuator.

The input is bal_nced, and is connected for 150/250 ohii source
iipedance at the factory but may be reconnected for 30/50 ohiis,.

THEORY OF OPLRATION

This amplifier is designed to provide a fixed gain of 45 DB.
Tt is a four-stage anplifier and utilizes a transfornerless
cutput. It featurces negative fecdback to reduce distortion
o0 na very low level and nininlzes specification changes with

transistor changcs.

Signal is 2pplied to pins C and E and is fed through trans-
forner, Tl, to the basc of Ql (2r422). 41 is a low noise
transistor operated at ideal collecctor current for nininun
noise. It will be noted that the first stage 1is series fed
through Tl to provide the :axinun input gain from Tl. Cl
~nd Rl are connected across the sccondary of Tl to stabilize
the =saplifier. The value of R1 and Cl were nicked to pro-
vide a roll off above the audio range tc prevent anglifica-
tion of very high frequency noilsc.

The signal is then direct coupled fron the collector of Q1

ts the base of Q2% @2 is a very high gailn stage because the
coitter is conpletely by-passed. The signal is then couplcd
fron the collector of @2 (thru Cc8) to 3. The collector of

3% is direct coupled tc the base of g4. Q4 1is an euiltter
follower. Enitter followers are very stable and are virtually
distortionlcss. This also provides the low output impedance
required to feed a 600 onm fader. Feedback is applied from
217 through R13 and C9, R?7 and C5 to the enitter resistor (R6)
of the first stage. BR1% and C9 provide a boost of 1 DB 2t 30
cps to makc the responsc flat in the audio range.

MAINTENNCE

Transistor anplifiers are designed for 2 long trouble-frce
iife, however, dust and dirt can cause trouble. 4 monthly
dusting with a soft brush should be adeguate.

6/28/62 i M-60%4 Transistor
Preanplifier
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SHOULD T:

Step 1 -

Step 2 -

Stiep 4 =

SATTRT O
<DOURLLG

CCCUR -

Pirst check 21l DC voltages. The DC voltages
deter—ine the biis points of the transistors
and any departure of 20% or nore should be
considerced a defect. NOTE: Use of the resis-—
tonce chort will help detect faulty couponents.

Before any signal mcasurcuents are nade, re-
oplzce any defective parts to..ake DC voltages
correct.

fter all DC velta,es are correct, signal
tests may be performed. The correct (RM3)
voltages are shown on the scheiatic diagrari.
Voltages shown are for -40 DBM input € 150
ohms not terminated.

70 NOT use 2n ohmmeter on the printed wiring with transistors

in theilr

sockets. Excessive current can flow to damage thert,

DO NOT renove or insert transistors with the power ON.

RIMEMBER

- Tn transistor circuitry B+ is ground, therefore,
capacitors have the positive side connected O
ground.

DO NOT probe the printed board with the power ON with a wetal
screwdriver, ¢tc., thot.could.short out wiring.

RESIST..NUs CHART

wsistance Chart takern with Ql, Q2, Q3%, Q4 from sockets

reaoved.

~eove all transistors before nzking resistance

check.
Measure § - ' = T
gosis— USR-S N, S S Q5 _ QH
tence  |To Gnd|To B-] To Gnd To B-f To Gnd |To B-|| To Gnd|To B~
_ _Fromn . ? ' : ; . }
' ; | =
; ! | i
Base £ 3200 | 15K || 30K t o z0¥ ! 900 ! 10K 14K 3. 5K
! | i l
Enitter il 4700 { 15K || 2.9 | 13K 175 10X | 2.2K 12K
, , ! |
T i T T : - - '
Colicc-§ 30K | 30K i 15K 9K | 14K 3,5K{l 10K 0
WE ! | ' ;
3 | i I !
6/28/62 -3 M-60%4 Transistor
Preanplificr




Synbol No. Gates Stock No. Jescription

cl 508 0215 000 Cap., .0l uf, 100 V.

! c2 522 0178 000 Cap., 25 uf, 6 V.
C3 522 0160 000 Cap., 100 uf, 3 V.
49077

i c8,C10 522 0242 000 Cap., 25 uf, 25 V.

* C5 516 0054 000 Cap., .00l uf, 1 KV
of2 522 0187 000 Cap., 200 uf, 6 V.

; C9 522 0158 000 Cap.y, 50 uf, 3 V.

|

| 21 380 0004 000 Transistor, 2N422
72,323 ,4 380 0014 000 Transistor, 2N1414
Rl 540 0035 000 ies., 270 ohm, 1/2 W, 5%
R2, R4 548 0050 000 Res., 20K ohn, 1/2 W, 1%
R3 540 0062 000 Res., 3600 ohn, 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 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%
R11l 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 oha, 1/2 W, 5%

) R14 540 0086 000 Res., 36K ohu, 1/2 W, 5%
‘ 2 540 0048 000 Res., 910 ohn, 1/2 W, 5%

R16 540 0063 000 Res., 3900 ohu, 1/2 W, 5%
R17 540 0032 000 Res., 200 ohm, 1/2 W, 5%
Rr18 540 0058 000 Res., 2400 ohm, 1/2 W, 5%
e 478 0221 000 Transforuer, Input
¥XQl,X%X32,
X3, Xl 404 0066 000 Socket

Schepatic - 837 9416 001
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INSTALLATICN AND OPGRATING INSTRUCTIONS
FOR
M-6035 CUE-INTERCOM AMPLIFIER

TECHNIC.AL DATA

GAIN: 83 DB +2 DB @ 1 KC
Variable - Requires 10K variable resistor.
(Part of Console).,

FRAJYUENCY
ROSFONSE: Pcaked for maxinunm intelligibility.

HRMONIC
DISTCRTION: Under 4% at +28 DBM (.6 W) at nid-band
frequencies,

NOIST: -105 DBM equivalent input noise.
SOURCE
IMPED..NCE: 45 Ohns.

OUTTUT LOAD
IMPDANCE: 45 Ohiis. (High

1

npedance Spceaker)

MAXIMUM
INFUT LEVEL: -35 DBM

MAXTMUM
CUTFUT LEVEL: +28 DBM

MAXIMUM OPERATING
AMBT-NT TEMPARATURE: 55° C. (13%31° F.)

MaXIMOM STORAGE
AMBIANT TEMPERATURE: 85° C. (185° V.)

POWEIR REQUIREMENTS: -%6¢ V. DC (unrcgulated) 10 - 75 nz.
TRANSISTORS: 2 -~ 2N214 2 - 2N1183
- 2N1414 1 - 2N1225
SIZE: 3-1/4" Wide X 7-1/2" Long X 1" Thick
DESCRIPTION

The Gates IM-60%5 Transistor Cue-Intercom Anplifier is designed
to be used in transistor consoles for cueing and talkback pur-
poses. The amplifier utilizes a gain control for adjusting to
differcent input levels. The anplifier is designed to be fed
from a 45 ohn sourcc and to operate into 2 45 ohn speaker cr
resistive load.

6/26/62 -1~ M-60%5 Cue-Intercon
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The amplificr is designed to be used with the M-60%9 liounting
frarie, which carrics 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 rcceptacle.

The applificr requires a -3%6 V. DC unregulated power sourcc and
requires from 10 ma. (at average power output) to a naxinum of
75 1a. (at +28 DBM output).

THEORY OF OPBRATION

7or the purposc of explanation, the Cue-Intercon Anplifier czan
be considered tc be nade vp of two distinct parts: the preaip-
lifier, and the power auplificr.

THE PREAMPLIFIIR

The two stage preamplifier is driven by an input transforuer
which is scnmewhat loaded by the input resistor. This resistor
prevents excessive signals from being developed by the speaker
~t its resonance frequency, which would over-drive the input
stage. Both stages are of the coumon enitter configuration,
with direct coupling utilized between the stages. On the sche-
natic, 837 9345 001, it should be noted that Ql is a NFPN type
transistor =znd has its enitter returned to B- for biasing pur-
DOSES.

Biasing is accomplished by a couwbinaticn of voltage divider
and enitter resistance as with R1, R2 and R5. This method

of biasing zlso insures 2 high degree of tempcerature stability.
Signal degeneration is also for Q2 by R7.

The volumc control, (located on the console) situated betwee
the preamplifier and power anjslifier, is connected 1n reverse,
to naintain the high source inpedance at all settings thot the
pewer anplifier requires.

THE POJER AMPLIFIZR

The output stages of the power anplifier operate Class B, and
sre srranged in the circuit configuration known as "single
ended push-pull”, or "followed enitter follower". The upper
and lower units zre in series across the power supply, and
the load is connccted at their junction when the signal at
the collector of 34 gocs negative 96 and Q8 conduct, since
they are 2ll PNP typcs. Jhen the signal goes positive 35 and
Q7 conduct since Q5 is a NPN type. Thus, thé full signal
apoears at the junction point.

Wote that Q4 is the only stage in the power anplifier with this
voltage gain. A high frequency transistor is used at this point

6/26/62 ~D - M-6035 Cue-Intercon
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to improve stability. 3Several feedback loops are emnployed in
this circult, including R10, C7, C10, and C9, C7 and ClO pro-
vide high frequency staobility, C12 supplies rositive feedback
from the output to the collector circuit of Q4 to increase the
signal handling capability of this stage.

M:.INTENANCE

PREV SNTIVE IML.INTENANCE

The M-6035 Cue-Intercon Amplifier is designed for long, trouble-
free service. However, 2s with a2ll high quality slectronic
equipnent, 2 regular prograwm of inspection should be followed.

It is recomaended that when the anmplifier is first received,
part of the console, D.C. voltage be neasured with the sane
voltoneter that will be used for uaintenance and troubleshooting,
and these readings be recorded on the amplifier schenatic above
the typical voltages shown.

SERVICING

When servicing the anplifier, the following points should be
obscrved.

1. The condition of the output stage neasuring the speaker
bus voltage 2t the junction of 221 and the collector of
28,

2. Circuit resistances should be 2easured only after reilov-
ing the ossocinted transistor or transistors, to prevent
damage duc to ohimacter battery voltage.

5. DO NOT rcuove or insert trunsistors with the power ON.
A e +

4. DG KNOT probe the printed board with a metal probe with

the power ON.

5. Circuit voltages are reversed from standard vacuun tube
bractice, as is the pelarity of all electrolytic capaci-
tors.

The locatiorn of the poesitive e¢nd of each electrolytic
capacitor is indicated by the white dot narked on the
top of the circuit board.

N

PLRTS LIST

Synbol No. Gates Stock No. Description

cl1,c2,C3,

C4,C9 522 0242 000 Cap., 25 nfd, 25 V.

6/28/62 -3= M-6035 Cue-Intercon
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Syubol No. Gates Stock No. Description

C5 506 0005 000 Cap., .1 nfd., 200 V.

Co 522 0178 000 Cap., 25 unfd., 6 V.
c7,C1l0 516 0054 000 Cap., .001 mfd., 1 KV, 10%
c8 522 0256 000 Cap., 20 nfd., 50 V.

Cll 522 0160 000 Cap., 100 fd., 3 V

cl2 522 0246 000 Cap., 100 wfd., 25 V.

Cl3 506 0006 000 Cap., .25 nfd, 200 V.
31,36 380 G011 000 Transistor, 2N214
22,9%,Q5 380 0014 000 Transistor, 2N1414

Q4 380 0013 000 Transistor, 2N1225

7,08 380 0012 000 Transistor, 2N118%

R1 540 0081 000 Res., 22K ohnm, 1/2 W, 5%
R2,R3 540 0071 000 Res., 8200 ohn, 1/2 W, 5%
R4 540 0076 000 Res., 13K ohm, 1/2 W, 5%
R5 540 0075 000 Res., 12K ohn, 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 ohn, 1/2 W, 5%
R9,R19,R20 540 0041 000 Res., 470 ohn, 1/2 W, 5%
R10,R14 540 0073 000 Res., 10K ohwm, 1/2 W, 10%
R11 540 0085 000 Res., 33K ohn, 1/2 W, 5%
R12,R18 540 0039 000 Res., %90 ohm, 1/2 W, 5%
R13 540 0098 000 Res., 110K ohn, 1/2 W, 5%
R15 540 0049 000 Res., 1K ohu, 1/2 W, 5%
R16 540 0070 000 Res., 7500 ohn, 1/2 W, 5%
R21,R22,R23 540 0017 000 Res., 47 ohum, 1/2 W, 5%
R24L 540 0023 000 Res., 82 ohu, 1/2 W, 5%
T1 478 0221 000 Transforner, Input
X91,%32,

X33, XQ4,

X35,X36 404 0066 000 Socket

X37,XQ8 404 0149 000 Socket

Schenatic - 837 9345 001

6/28/62 -l M-603%5 Cue-Intercon
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