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SP.CIFTICATIONS
THe gXECUTIVE

994 6158 002 STEREQ TRANIISTCR CCNIQLE.

GAIN: _
Remote/Network to Line Out: 50 DB + 2 DB
Remote/Network to Speaker: 8 DB minimum
Microphone Input to Line Cutput: 102 DB 2 DB.
Turntable Input to Line Output: 56 DB +2 DB,
Microphone Input to Speaker Output: 106 DB mininum,
Turntable Input to Speaker Output: 64 DB minimum.

FREQUENCY RESFONSE: (1 KC Reference)

+1.0 DB from %0 to 15,000 cps in all regular program
circuits.

+2 DB from 30 to 15,000 cps in all emergency program
circuits.

+1.5 DB from %0 to 15,000 cps in all monitoring
speaker circuits.

HARMONIC DISTORTION:
0.5% maximum, 30 to 15,000 cps @ +8 DRM outpubt on all
program lines.

0.5% maximum, 50 to 15,000 cps @ +18 DBM output on all

program lines,
1.0% maximum, 50 to 15,000 cps @ +39 DRM (8 watts)
output on all monitoring speaker outputs,.

I.14. DISTORTION:
0.5% maximum (40/7000 cps @ 4:1) @ +8 DB equivalent

sine wave output on all regular program circuits, 1.5%

maxipum @ +i8 DBM out. -
1.0% maximum @ +3%9 DBl equivalent sine wave outpubt on

all monitoring speaker outputs.

NOISE:

~122 DBM relative input noise on microphone channels.
-75 DBM relative input noise on bturntable channels.

CROSSTALK :

Below noise level in all stereo channels.

CHANNELS:
10 Stereophonic.
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INFUTS:

SPECIFICATIONS CONT'D.,

6 stereo mics, 4 stereo turntables, 4 stereo tapes,
4 mono remotes and 1 mono network (can he wired for
stereo), and 1 high level auxiliary stereo input.

OUTFUTS:

TOTAL

SIZE:

Program left, program right, program compatible,

% stereo speaker lines with muting (plus one
optional), 1 stereo speaker line without muting

2 studio intercom speaker lines and 2 phone Jjacks.

TRANSISTCORS:

2N1307
2N4.22

ON1414

2N214

cN1183
2N1225
2N1539

53%" long, 11-3/8" high, 17~3/8" deep.

Qty.

Qty. 10
Qty. 43

Qty.
Qty.
Qty .
Qty.

Total 76

Net weight - 107 lbs.
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INTRODUCTION

The Gates 994 6158 002 Stereo Control Consocle is a veérsatile and
efficient ten channel audio control center especially designed to
fill the need for such equipment created by the establishment of
FM stereo broadcasting.,

This console provides for the mixing cueing, and monitoring of a
variety of program sources. These sources include microphones,
turntables, tape recorders, remote pickups, and networks. These
515%315 are fed to the two stereo channels in the transmitting
system. ‘

Due to the flexibility of the console, other combinations of oub-
put feeds are also possible. Provisions are included for the ad-
dition of a third output channel so that, simultaneously with the
FIl stereo program feed, a compabtible signal (combination of left
and right) may be fed to the AM transmitter. This third channel
may also be used Fo broadcast a completely different monophonic
signal to the AM transmitter. When stereo programs are not being
broadcast, the two oubtput channels of the console may be used to
feed a monophonic signal to two transmitters simultaneously, or
two completely different programs may be handled at once.

Microphone input switching is arranged so that a single microphone
can feed both channels for isolsted mornophonic anncuncements on
stereo broadcasting., Or, two microphones can be used for stereo
announcements. Stereo monitoring of both the program output and
the audition hus is prowvided, as well as an external stereo moni-
tor amplifier input.

More details on the operation of the console may be found in the
section of this book titled OPEZRATION,

The console is completely bransistorized and self-contained except
for the power transformer, which has been placed externally to
minimize hum pickup in the console and the earphone jack panel.

Breaking and jumpering of all major circuits allows full use of
normalling jack fields, with all connections brought out to ter-
minal blocks for ease of installation and future circuit check-.
ing, Three speaker muting and warning light relays are supplied
with provisions included for the addition of a fourth relay.

Compensation of signal levels by the use of fixed pads throughout
the counsocle minimizes the necessity of readjusting gain controls
when switching from one circuit to another.

The cue-intercom system provides cueing of turntable and tape
sources as well as intercom facilities between the control room
and each of the studios as well as the remote lines. The cue-
intercom system is interlocked with the speaker muting relays
so that cueing and intercom signals cannot inadvertently get on
the air. '

The Executive
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This introduction has touched on some of the more important points
of the console to give general information without excessive de-
tails. Those concerned with the daily operation should study the
sec?ion labeled OP.RATIOK. The installation crew should study
thelr section before actually starting the work. Bach section is
broken down to cover different phases so that unnecessary confusion
may be eliminated and the answer %o any particular guestion may be
caslly found. The engineering staff is urged to become acguainted
with all sections so that they can advise other groups in the best
performance, as well as being able to keep the console in top
operating conditvion.

INSTALLATION

All the packing material, including any shipping frames and plat-
forms, should be carefully removed prior to the installation of
the Me158.1 Stereo Control Console. The removable items include:

6 994 60%4 001 Transistor Preamplifiers.

e 094 &0%& Q0L Transistor Booster Amplifiers
(seme ags the Preamglifiers).

2 5C4 5700 001 Transistor Program Amplifiers.

1 994 &035 001 Transistor Cue~Intercom
Amplifier.

1 892 1335 001 Phone Jack Plabve.

1 472 0429 000 Power Transformer

1 646 0379 000 Group of Knob Decals.

1 888 09593 001 Instruceoion Manual.

If any of the ilems listed above are missing, search all of the
packing material again to determine 1f they have been overlooked.
If still missing, contact the Gates Radio Company for instructions.

SIzZH: The Meysgs Console is 53-1/2" long, 11-3/8" high and 17-%/8"
deep., The net weight is 107 pounds.

With the plug-in amplifiers removed, place the console on the con-
trol desk in the final operating position. Determine the roubing
of the interconnecting cables into the cabinet and the method of
connecting the cables o the control desk. The condirit and/or
duct layout should also be considered in the planning of the
interconnecting cable runs. If the cables are to come up through
the surface of the desk, mark the cable access holes (in the con-
sole base) on the desk top so they may be accurately drilled after

removal of the cabinet.

In some cases, it is preferred to elevate the console cabinet
sufficiently to pernit the cables to lay between the desk top
and the console base, making a righ?t 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 down

the rear of the desk.
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In either type of installation, the console should be fastened
securely to the control desk after the wiring is complete. This
is Tacilitated by the holes in the cenbter of several of the large
dimples in the cabinet base. The wiring adjacent to the mounting
holes should be fully protected during the securing operatiocn.

AMBIENT TEMPERATURH

The transistor amplifiers and the power supply used in the console
have been designed for reliable operation at tempsratures up o
55° €. or 1%1° ¥F. MNo special ventilation is required. However,
prolonged sine wave testing (especially in the monitor amplifiers)
should be aveoided to allow heat, built up in the power outputb
bransistors, %o be dissipated. Bee the instruction books provi-
ded at the end of this manual for more informaticn.

CABLE AND CONDUIT TAYOUT

Cable and conduit layout 1s of utmost importance in the studio
installation. Good results, with a ninimum of noise and cross-
talk, require careful planning ard construction. A system hastily
ingtalled, without thorough planning, invariasbly results in con-
tinuous trouble untii rebuilt.

First, the matter of sigral levels: Cablesg should generally be
divided into three groups, low level cables may include levels
from -60 DBM to -20 DBM, Medium level cables may include levels
from ~20 DB to +14 DB, The high level cable may include levels
“from ¥14 DBM to +40 DBM, AC power wiring should be run in secpa-
rate cables.

Whenever possgible, do not run any of the four cables listed in a
conduit along with cables of differcnt level classification. If
two or more cables must be run in a comumen conduib, never exceed
a difference of 40 db in level between the highest and the lowest
level in either cable. Use high guality shielded twisted pair forx
all auvdio wiring, such as Gates catalog number 1261. For ali
microphone wiring and long medium level cable and conduit runs

the use of rubber, plastic or cloth covered shielded pairs elim-
inates multiple ground loops apd the resultant nolise problems.
Gates catalog number 8440 microphone cable 1s regommended.

In parallel cable runs of different levels, the most important
aid is physical isolation. Up to six inch spacing is preferred.
If there 1s not room for this isolation, do not lace all of the
wires in the same cables. Xeep the cables laced separately for
the different level classifications even if two or more must lay
together, This will give much better isolation than when formed
into one cable. The deviations from the preferred methods must
not be taken lightly. Use them only as a last resort, not just
for convenience. )

The Ixecutive
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Terminal layout is arrenged in the ccusole to allow adsquate
separation of cables up to the point of connecting to the ter-
minal blocks. ©Low level microphone cables connect on the left
to TBl. 1Medium level cables connect in the center to TB3, High
level cables connect to TB4 and (in the rear) to TBG6. Intercon
wiring connections are brought cut to TBS since these are auxil-
lary circuits which may vary in level from -50 DB to +28 DBEM.
The speaker oubtput cables are high level and should not be run
with lcw level cables.

Condult generally affords enough shielding so that different
levels in separate conduilt presents no isolation problem even
without spacing them apsrt. Microphone level conduit and
speaker level conduit can probably run slong Logether with no
crosstalk. However, if practical, it is advisable to meintain
physical separation and add to the safety of the installation.
Fower circuits, especially those with high current, should not
be in close proximity with program carrying condulit; electro-
magaetic shielding is poor in most conduit.

GROUNDING CIRCUITS

Grounding circuits, like cable layout and most systems work
methods, are unpredictable to & ceritain extent., Therefore, no
hard and fest rules apply 100% of the time. In this section it
is attempted to cover the things to avoid and to present gener-
ally accepted practices That always gilve good vesults, on allow
good results to be obtained with wminor modification. Entirely
different approaches have besn used, some with good results, but
unless you are an cxpert on the subject, most are risky.

The console grounding system is based on the one point ground.
Different circuit grounds are insulated from the chassis and
other grounds except at one point, where they all join together
and go to earth ground. This sysbtem prevents muliiple ground
loops with the resulting hum pickup from circulating currents
and RF pickup and regeneration.

External circults connected in the counscle should not destroy
this system. Microphone circuits are not grounded in the con-
sole, The shields should not be grounded externally except aiter
noise checks, They may then be grounded if better results are
cbtained. Turntable and tape inputs are unbalanced and the
commeon- side is grounded. If the inputs are unbalanced, The
common side should connect to the back row of the terminal
blocks (1B, 2B, 3B, etc,). If the input circuit is grounded
external to the console, the ground should be lifted if pos-
sible to prevent ground loops. If the ground cannot be re-
moved, or if the circult impedance will not match the 600 ohm
input, & matching transformer should be used. Order Gates A-21
line matching and isolation transformer.

The Executive
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Thus, a safe rule to follow is: Do not ground either side of
external circults. Generally, the shields of the cables should
ground &t the console only. They may be connccted to the ground
terminals in the console. There may be exceptions to this rule,
especlally on miCIOphOHO input circuits, so the shiegld grounds
should be wircd in such a manner that uhcy can be lifted in the
console and grounded at the other end. Again, this is part of
the test procedure to obtain lowest noise.

If patch panel facilities are used, special consideration of
circult grounding is necessary. Look in the section marked
MODIFICATION FOR EXTRA FACLLITI®S for instructions.

BALANCED AND UNBALLANCED LINES

If a cilrcult is ungrounded, it is considered balanced to ground.
If one side 1s grounded it is unbalanced. If the circulit ig
center-tap grounded with a pad or coll it is balanced to ground.
Refer to the third paragraph under GROUNDING CIRCUITS for deter-
mining propér classifioatlor. Twisted shielded pairs should be
used for all circuits whether they are balanced or unbalanced.
Cancellation of nolse and crosstalk pickup is approximately the
same for either when the one point ground system is used,

If it is necessary to connect a balanced line to an unbalanced
line, or the opposite, an isclabtion transformer should be used
between them. The transformer must have good balance, an elecctro-
static shield, and magnetic shiciding sufficient to reduce the
hum pickup at least 65 DB below the signal level. Impedance taps
on primary and secondary are important to properiy match both
circuits. The Gates Radio Company's genersl catalog lists these
transformers, Balanced lines require balanced pads and attenua-
tors, unbalanced lines requirc unbalanced cnes. Mixing them
generally results in poor nolse, freguency response or other
poor operation.

CIRCUIT IMPuDANCEH

The microphone inputs are factory connected for 150 chms. These
are balanced inputs. The impedance can be changed to 50 ohms
balanced by changing the comnections of the lnput transformer on
the preamp board. See the preamp instruction book included at
the back of this beook for more information on this change.

The turntables and tape inputs ares 600 ohms unbalanced. These
impedances cannot be changed in the console and if other im-
pedances are desired, & matching pad or an isolation transformer
must be used. If a matching pad is used it should be unbalanced
and its common side connected to the coamon or grounded side of
the inputs.

The Executive
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The remote input lines and the auxiliary stereo input to channel
10 are 600 ohm balanced circuits. The impedance can be changed
by changing baps on T1, 79, and T10, the matching transformer in
these channcls., &8s connected, to 1 and 3, the 1mpbdance is 600
ohms. Connect to 1 and 2 for 150/200 ohmo and to 2 and % for
30/50 ohms. The net inputbt to channel § is 600 ohms and no matche
ing transformer is included in this channel. If obher impedances
are desired an cxternal transformer must be used.

INSTALLATION ~ WIRING

POWER COHNNACTIONS

A 117 VAC circuit should be connected to terminals 1 and % on
the power transformer. Terminals 1 and 2 should be used if
local AC line voltage is low (105-110 V.) and terminals 1 and 4
should be used where the AC voltage is high (120 to 125 V.).

The three 28 V. secondary windings of the power transformer,
terminals 5 and 6, 7 and 8, 9 and 10 should be connected to
terminal block 8, terminals 1l and 2, 3 and 4, 5 and 6.

117 VAC for the warning lights should be connected to terminals
1 and 2 of terminal block 7. 3Studio A warning lighte connect
to terminals 3 and 4 of terminal bilock 7. 117 VAC will appear
at these terminals when channel one lever switch is placed in
program or auditicn positions. Tights connected to these ter-
minals should, therefore, be in the same studio as microphoncs
connected to channel 1 inpubts. Studio B warning lights should
be connected to terminals 5 and €. These lights will be on
when channel 2 lever switch is in program or audition position
and should be in the same studio as microphones connected to
channel 2 inouts. Control room warning lights, activated by
lever switch 3 should be connected to terminals ¥ and 8 of
terminal block 7. Terminals 9 and 10 are wired for use with

a fourth relay. See¢ the section on modifications for mor
information. Warning light circuits should not be groundud

- at any point and shoulﬂ not draw mo:ie than 2 amps of current.
Drawing 81% 7289 001 shows the above connections in detall.

STU“IO TNTARCON WIRIHNG

When connecting the studio intercom units, the wiring should
be kept separatsd from program circuits. Connect the Studio

A unit to terminal block 6, terminals 54 and 5B. The Studio

B unit should connect to terminals 7A and 7B on terminal block
6. These circuits should not be grounded.

: The dxecutive
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MONITOR SPEAKERS

All speaker wiring is high level and must be run in separate
conduit awey from low level program circuits. Stereo monitor-
ing is provided te all studios as well as external lobby speak-
ars. 45/60 to 6/8 ohm speaker matching transformers should be
used. Gates 478-0291 speaker transiormers are satisfactory. The
relay deck has 47 chm back leading resistors across the lines
when the speskers are muted. Do not paralliel speakers across

the monitor outputs without using the matching transformers

Jjust mentioned since serious damage to the monitor amplifiers
will result if they are operated with a load of less than 4 ohms,

Speakers connect as follows to terminal bhlock & -

Speaker Terminal
Studio A - Left 84 -~ 8B
Studic A ~ Right 9A -~ 9B
Studio B - Left 104 «~ 10B
Studio B - Right 114 - 11B
Control Room - Left 124 - 12B
Control Room ~ Right 134 -~ 138
Lobby - Left 184 ~ 18B
Lobby ~ Right 204 - 20B

The "hot" side of each speaker should connect to the A terminal
onn TBS Yo imsure proper phasing of spoakers for best stereo
operation.

S

Studio A speakers will mute when channcel 1 lever switch 1s in
program or auditicn position. Studio B speakers mute vhen chan-
nel 2 lever switch is operated and control room spoakers are
muted when channel 3 lever switch is operated., BSPxair CIxCUITS
MUST NOT BE GROUNDED,

External monitor inputs, if used, should connect to TBS, 24-2R
for the left channel and TR5, 1A-13 for the right channel.

MICROPHONE INZUT CONNICTIONS

Dach microphone channel has provisions for two stereo microphone
combinations, or a total of four microphones per channel.
Switching between combinations, or from stereo to monaural,

is done on the front panel.

Channel 1: With 89 in "mic 1" position and 812 in "stereo”
position, the console is set up for stereo broadcasting from
microphones connected to the first two inputs on terminal
block 1. With 812 in "mono" position, the signel from micro-
phone input 1 is fed through both preamps so that both left

’ _ , The Execcutive
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and right channels will carry the same signal. Moving S9 to
"mic 2" posgition, switckes microphones conncected to terminals

5 and 4 inbto the channel 1 preamps. The function of 812, the
mono-sterec switch, remains the same with microphone 3 feeding
both left and right chenncls (when 812 is placed in the “"mono®
position). Reference to the functional block diagram, drawing
842 %492 001, will help clarify thése functions. Channel 1
microphones should be located in the same studio as the speakers
that are connected to mute wheéen the channel 1 lever switch is
operated.

Channel 1 microphone connections are made to terminal block 1
as follows ~

Microphone Texrminal

1 - Left a8 - 1B
1 -~ Right 24 = 2B
2 - Left 524 -~ 3B
2 =~ Right 44 -~ 4B

The microphone inputs are balanced 150 ohm and the external
circuit should not be grounded,

(See Instruction Beok for the preamps for information on chang-
ing the impedance to 30/50 ocnms.) (Seec section on GROUNDING
CIRCTITS for installaticn technigques.)

It is iwmportant in stereo broadcasting that the left and right
program sources b2 in the correct phase with each other to
maintain proper sourd persvpective. This fact must be taken
into account when connecting ianputs to the stereo console.
Color coding of microphone cables or connector pin numbering
should be noted and the same lezad connected from each micro-
phone to the corresponding terminal on TBl in cach channel.

Microphone arrangements for channel 2 are the same as for
charncl 1, &wibtching functicns of 810 and S15 are the same
as S9 and 812 respectively, as explained abeve. The func-
tional diagram drawing 842 3492 001, shows these functlons.
Channel 2 microphones should be in the same studio as the
speakers conanected to mute when the channel 2 lever key is
operated.

Microphone comnections to channel 2 are as follows -

Microphone Terminal Block 1
3 - Left bA - 5B
3 ~ Right 6A - OB
4 - Left A -~ 7B
¢ 4. -~ Right 8A -~ BB

6/26/62
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4

Again, proper phasing must be obtalned between microphones for
best operation.

Switches 511 and 8514 perform the same functions as 89 and S12
respectively, as explained under channel 1. Channel % micro-
phones should be in the same studic as the gpeakers connected
to mute when the channel 3 lever switch is operated. Again,
phasing of inputs is important and microphone polarity should
be closely observed.

Connections should be made ggs follows -

ﬁicrephone Terminal Block 1
5 - lLeft QA - OB
5 = Right . 104 - 10B
& « Left 114 - 11B
6 - Right 12A - 128

Drawing 813 7290 00l shows the above microphone connections,

TURNTABLE INPUTS

Provision is made for four stereo turntable inputs, each of
which can be switched to mixers 4 or 5. Turntable laputs are
mediuvm level (-20 DBM) 600 obhm unbalenced. If The output of
turntable preamp is unbalsnced, the commen side should be con-
nected to the common side of the input terminals (Bow B) on
terminsl block 3. As with microphone inputs, polarity of the
turntable inputs must he oboerved te insure thet zight and
lef't channel signals ave in proper phase relatiopship. This
requires checking of all the wirirng from the stereo pickup,
through the preamp %o the conscle for proper connections.
Inputs to the furntable channels should not be grounded ex-—
ternally. Isclation transformers may be used il necessary

to isolabte external grounds or to conmect inputs that should
not be grounded to the unbalanced turntable inputs.

Turntable inputs connect to terminal block 3% as follows =

Turntable Terminals
1 « ILeft Channel 1A - 1B
1 -~ Right Channel 2A =~ 2B
2 =~ Left Channel 34 -~ 3B
2 < Right Channel 44 - 4B
3 = Left Channel 54 -~ G5B
3 « Rignt Channel 64 -~ 6B
4 = TLeft Channel 7A - 7B
4. - Right Chennel 8A - 8B

See the section on OPERATION for details on switching functions.
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TAPE INPUTS

Tour sterco tape inputs are provided, switchable bebween chan-~
nelg 6 and 7. These are "medium-~level"™ 600 ohm unbalznced inputs.

Connections are made to terminal block % as foliows -

Terminal
9!{ - 95
104 - 10B
114 - 11B
124 - 12B
1%A4 -~ 13B
144 -~ 148
154 -~ 158
164 =~ 1l6B

Ag with other sbereo inputs, tape connections wmust be made
with proper polarity to insure proper phasing of stereo
gignals.

Although the console is intended to handie 4 turntablies and
4 tapes, more than this nunber of turntables may be used by
connecting to tape inputs and switching bthem into wmixsrs &
and 7. Of course, one or more of the tape inputs must be
sacrificed. In the same manner, more than 4 tape inputs can
be obtained by using turntable inputs and bringing the addi-
tional tapes into mixers 4 end 5. In this case, one or nore
turntable inputs will be sacrificed. Of course, not all the
tape or turntable inputs need be used.

Provigsion is made for the connection of 4 remote lines to
mixer 8. These are "medium~level” 600 ohm balanced mono-
phonic inputs. Connections for these inputs are located
on terminal block % as follows -

Remote Line ' germinals
1 174 - 17B
2 184 -~ 18R
2 184 - 198
i 204 ~ 20B

1% is suggested that, rather than connect the remote lines
directly to the consols, they be dbrought out to Jacks in
the station pateh panel to allow a greater versatbility in
programming., Ixternal circuits should not be grounded.
The input level cof these lines should be about -20 DBM.
This allows the use of isolaticn pads or egualizers and
still have sufficient gain for proper operation.

' The Execcubive
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NETWORK INPUT

A 600 ohm monophonic network input is provided with mixing accomp-
lished through mixer §. This channel can be converted to stereo
if desired (see the section on MODIFICATIONS for details). As
wired, the network will feed both left and right program channels,
The network line should be connected to TBS5, terminals 174 and 17B.

NEMO INFUT

Channel 10 is a high level sterec channel provided for esuxilialy
use., Input connection should be made to TB5, 19A and 19B for the
left channel and TB5, 204 and 20B for the right channel.

LINE OUTPUT CONNECTIONS

The level of these lines will be +8 DBM and they should be routed
carefully %o prevent crosstalk back into low level input circuits.
Connect output line 1 to TB4 terminals 134 - 13B, Output line 3
connects to TB4 terminals 154 - 15B. TLine 2, if used, connects

to TB4 Terminals 144 - 148, These are 600 ohm balanced outpuits.
Observe cecrrect phase relationship between output lines to insure
proper sound percspective between lelt and right channels. In-
structiocns for balancing left and right channels may be found in
the MASTER GAIN CONTROLS Section, page 15.

EARPHONE CONNLCTIONS

The earphone jacks for both the cue-intercom system and the line
monitoring circuits are mounted externally on a jack panel. The
ranel should be mounted in & convenient location 1n the control
room and shielded twisted pair should be used to connect to the
console. Drawiang 813 Y721 001 shows the counplete wiring details
necessaxry for proper installation.

OPERATION

The arrangement of panel controls gives maximum versatility to
console operation while keeping actual operating as sinple as
possible. Control functions are explained in the following
sections. In all cases, reference to the block diagram of the
console, drawing 842 3492 001, will help clarify these functions.

MLICROFHONE SELECTOR SWITCHES

On the upper left side of the panel, above channel mixers 1,

2 and %, are three pairs of switches. These switches perforn
identical functicns for each channel. The microphone sclec~
tor switch is used to switch between two sets of stereo micro-
phones in each studic. With the mono-stereo switch in the

6/26/62 - -11~ The Executive


www.americanradiohistory.com

sterco position, the left and right microphoncs will be
switched to the lcft and right program busses when the proper
mixer key is placed to the right. These same microphones
will be switched to left and right audition busses when the
mixer key is placed to the left, If the mono-stereo switch
is placed in the meno position, the left microphone will fecd
both left and right program or audition busses when the mixer
key is placed in the program or audition position. This al-
lows announcements tc be made on both channels while broad-
casting stereo from other microphone combinations. For sterco
broadcasting, the line output switch must be in "stereo posi-
tion", as c¢xplaincd under LINE INFUT SJITCEING,

TURRTABLE SWITCHIRG

The four turntable switches, above mixers 4 and 5, selcect the
desired input te each mixer., When the channel switches, above
mixer 4, arc in the "QOFF" position, turntable inputs are nor-
malled through to the wmixer 5 switches. When any of the swibches
in channel 4 are switched "ON", the turntable input will ap-
pear at the output of mixer 4. Moving the channel 4 mixer key
te the right will bring up the turntable input on the left and
right program busses, while moving the mixer key to the left
will switch the signal to the left and right audition busses.
Moving th¢ degired turntable input switch to the "ON" posi-
tion, above miwxer 5, will swilch the desired turntable input
inbo this mixcer. Swibtching is arranged so that a burntable
cannot be switched into mixer 5, 1f it is already switched
into mixer 4, This prevents loading the turntable oubput by
paralleling it into two censole inputs. Cueing facilities

are provided for by dturning cither turntable mixer feder fully
counterclockwise., Thig connects the turntable inputs to the
cue-intercom amp. Cusing can be accomplished by using the
panel mounted speaker or headphones (plugged into The cue
phone jack). The operation of the cue-intercom system 1s
covered in a later secbion. No special provision is neces~
sary for monophonic operation, since mono records played on

a stereo turntable will resuvlt in identical signals in both
left and right channcls.

TAPE INFUT SWITCHING

Mixcrs © and 7, located to the right of the VU meters are
identical in operation to the turntable inputs discussed

above, Tour stereoc inputs can be switched to elther mixers

6 or 7. Outputs of mixers 6 and 7 can be switched to "program”
or "audition" busses. Cucing facilities are provided by turn-
ing mixer © or 7 fully counterclockwise, thus, connecting the
mixer to the cue-intercom system.

The Executive
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RIMOTE INPUT SUITCHING

Four lever swiiches, located zbove nixer 8, control four remote
inputs. The remote switches provide talkback and cueing facil-
ities to the remote operator. In the center position, they re-
celve progran cue signal from the monitoring aaplifier, The
level is adjusted to approximately +8 VU. This signal is fed
back to the iemote operator to allow him to start his program
at the proper time. The lower position is the "uix" position
and connects the remote program into the program or audition
bus through mixer 8. Ths upper position of the switches have

a terminating load fcr the remote lines and allow over-~ride

and talkback functions. See the section CUE-~-INTERCOM SYSTHM
for explanation of these functions. The remote lines are not
tied together when any or all of the remote keys are in the
talkback position. There is sufficient isolation belween then
even with the over-ride tie-in corn all lines.

& typical seguence of operation for a remobte line will be:
Before air time, the studio cperator would place the appro-
priate remote line switch in the "TB" position, and the cue-
intercom input selector switch Ho the "remote" position. When
the remote operator arrives at the broadcast site, he would
cail in on the rewmote line, The studio operator would hear
his call and be able to talk back via the cue-intercom systein.
After preliminary instructions, the remote input switch would
be placed in the "cue! posibtion. When the remote oparator
receiveg his cue the remote input switch is noved to the Tmix!
position ard the reumobe signal is brought up ou mixer 8. An
alternate method of operation, before contact is esbtablished
with renote operator, is bto plsce the appropriate remobe input
switch in ths "nix” position and the channel 8 nixer in the
“cue” position. This allows the remobe operator to call in
and be heard regardless o the position of the cue-intercon
input selector. After the call is heard, the remote switch is
placed in the "TB" position and the cue-intercom input selec-
tor to the "remote" position and the above procedure is fol-
lowed,

N&TWORE INEUT

The network innult is connected directly to mixer 9 and is put
in use by plscing the mixer key to the program or audition
position and turning up the mixer gain control. Preview
monitoring of the nebtwork is provided by turning the nixer
conbrol fullycounterclockwise into the "cue" position. Net-
work can then be monitored with the "cue input" switch in
any position, If it is desired to monitor the network with
the nmixer turned up ready for use, the "cue input" switch
should be turned to the "net" position allowing the network
to be heard in the cue-intercon systen.

The Executive
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NEMG INPUT

Channel 10 is a stereo channel with the input connected directly
intc the mixer. Cueing is avalleble by turning the mixer fully
counterclockwise.

MONITOR INPUT SELECTCOR AND LEVE

The monitor input selector is located on the lower center of
the panel. Input switching allows stereo monitoring of prograa,
audition or an exbermal signal source. The gain of both the
"left" and "right" monitor amplifiers is controlled by the dual
gain control located to the left of fthe wmonitor input selector.

LINE AMP INPUT SELECTORS

The inputs to line amplifiers 2 and 3 are selected by bthe two
switches in the upper right corner of the panel. Only the in-
puts to the obove amplifiers are switch selected. DLine amp 1
ig fed frowm the "left ' progran bus at all times.

For stereo broadcasbing, line anp % input is switched to the
"stereo" posgition. This switches the "right" program bus into
line amp % and "left" and "right" stereo output wilil appear atb
the outpubs of line amps 1 and % resgpeétively., If it is de-
sired to feed the sane program bto lines 1 and % sinultaneously,
the line amp % input switch should be placed in the upper or
"simul." posgition. In this position, the sigial on bhe lcit
program bus will zppear at both iine 1 and 5 oubtpubts. rlacing
the line amp % iupub switch in the center or 'aud L" position
switches line acmp % input to the "left" zudition bus. This
enables the console to te operated as 2 dual channel console
with line 1 being fed fronm the "left" program bus and line 3
being fed frowm the "left" audition bus. Stereo programs can-
not be broadcest when the ccnsole is operated in this manner.

Provision is includsd for the addition of a third line anmpli-
_fier to feed the line 2 output. With this unit in place, the
Cversatility of the console is greatly increased,

The line awplifier 2 input switch selects the desired inpub. -
Ir the "L + RY position, a compatible (left plus right) sig-
nal is available at the output of line 2. This allows broad-
casting a compatible moncophonic signal on line 2 while a
stereo progran is carried on lines 1 and 3.

With the line awmp 2 input switeh in the "aud L" position tThe
line amp is switched to the "left" audition bus. This allows
a completely different meonaural signal te be carried in the
middle channel, while sterec is being broadcast on channels

1 and %, When the line 2 amp input switch is placed in the
"simul." position, the signal on the "left" program bus will
appear sinultanedusly at both line 1 and 2 outputs.

' The HBxecutive
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It is evident that several possible coperaticnal setups are possible.
Stereo can be broadcast on line 1 and 3 with a compatible (L + R)
signal on line 2, or a completely independent program can be hand-
led on line 2 through the "aud." bus. All three lines can handie
the same progream material, or the console can be used as a dual
channel systen, handling two separate programs into two or three
lines.

MASTER GAIN CONTROLS

The gain controls for line amps 1 (left) and 3 (right) are located
on the upper right side of the panel.

The gain control for the opticonal line amp is located on the ampli-
fier itself, and is accessible ab the right end of the amplifier
when the console cover is raised. Bignal levels in the console

are adjusted with the input chennel mixers so that control should
not need adjustment after being initially set to match the output
levels of lines 1 and 3.

Once the gain of line anp #1 (left channel)} has been adjusted to the
desired level, interchannel (left-right) balance can be set using
the chennel balance lever switch (844) leccated to the left of the
console monitor speaker on the hinged conscle control panel. With
S44 in the "null!? position, VU meter #2 is connected across the
top of the left and right channels, and thus reads the difference
in signal levels between channels. Adjust the level of line amp
#% (right master gain control) until VU 2 meter nulls. This in-
dicates there is no difference in level bhetween channels, and thus
the left and right channels arce balanced. It should be obvious
that =2 monophoric record rust be used as a signal source when bal-
ancing the stereo channels, since a stereo source seldon has the
same levels simultaneously on left and right channels. The level
difference between channels properly amadjusted in accordaence with
the above procedure should not be more than + .1 db at 8 VU output.

When the balancing procedure is completed, S44 should be returned
to the "normal' positicn.

CUE-INTERCOM SYSTEM

Controls for the cue-intercom amplifier are located below the VU
rneter,

The top control is the gain control, and controls the level feor
both the "talk" and "listen" functions. Below the level control
is the cue-intercon input seclector switch, which has 6 positions.
In the "net" position, the network line can be monitored. Talk-
back is not possible in the network position. The rewmote 1, 2, 3
and 4 positions tie the cue-intercom anp to the 1, 2, 3 or 4 rcmote
lines. For talkback facilities, the intercom selector is switched
to the desired remote line and the agppropriote remote input swiltch
is placed in the "TB" position. The incoming remote signal line
will then be heard in the panel niounted speaker. When the control
room cperator desires to talk out con the remote line, he simply
pushes the red "balk" button in the center of the panel and speaks
into. the panel speaker. "ST1" and "STZ2" positions allow listening
and talkback into Studios 1 and 2 if intercon units have been in-
stalled in then. ' '
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Levels are adjusted so that normal listening voluie will provide
sufficient gain for telkback purpeoses. The systen is quite sensi-
tive and does not require shouting or placing your nouth near the
speaker.

Turntable and tape cueing circuits are connected directly to the
input of the cue-intercom axzp and may be used regardless of the
position of the cue-~intercom intut selector.

The intercon specker on the console is set up to mute when the
channel 3 lever key is operated. This ruting deoes not disable the
"eue phone” jack, so it is still possible to cue a record by nmon-
itoring the cue circuit with headphones. This Jjack is labeled
"cue". The intercom speazker is interliocked with the headrhone jack
so that this speeker is nuted whenever a phone plug is inserted in
the "cue' jack.

The studio intercon speakers are nuted with the regular speaker
muting relays so that it is inpossible to talkback to a studio

when the microphone channel is switched to either the program bus
or the audition bus. This interlocking feature makes it inmpossible
to disturb the progran and the console cperator nay use the inter-
con systen wlthout concern.

VU METER SWITCH

VU neter 1 is not switched but is connected permanently across the
oubtput of line 1. VU meter 2 is switched by the control directly
beneath 1t. It may be used to monitor the level of ocutpubt lines

1, £, ov 3, as well as the inccming network line. For monitoring,
the network should be connected to TB4 terninals 1G6A - 16B, this
should be & balanced input. A4 utility position is =lso furnished
to allow the panel nounted meter to monitor an external circuit.
Connect desired externsal circuit to TR4 - 17 - 17B. The neters

are set to read O VU with an inpubt level of 14 DBM. With the & DR
igolated pads in the cutput of each line this setting gives the
Standard +8 DEM level in the outgoing lines. This level can be
changed by changing the pads on the rear of each neter. These pads
are nmarked ATZ21 end AT23 on the schematic drawing 852 5854 001.

. HEADPHONE JACKS

The headphone Jack labeled "line" is provided for headphone noni-

¢ toring of all output progran circuits. Thones can be switched to
the desired circuit by the switch labeled '"phones". The upper or
"stereo positicon provides monitoring of the stereo program on
lines 1 and 3. Btereo headphones with balanced separated inputs
rust be used. Switch positicns marked "aLl"™, “AT2", "LL3", provide
monophonic nmonitoring of the outputs of line amplifiers 1, 2 and 3
respectively. The "network" position allows monitoring the incon-
ing network line. The network should be tied to TB4, terminals 164
- 16B. The jack labeled "cue" allows monitering the cue-~intercon
systen with headphones if desired. See the section on the CUE-
INTERCOM SYSTEM for nore information.

PRINCIFLES AND THEORY OF OPERATION

i

=
P
® %ﬁThls section is included to give the engineer a better under-

standing of scme of the more unusual features of the console.
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The very obvious nethods of operation will not be covered,
since they are common knowledge, o have been covered in pre-
vious scctions of this instruction book.

TRANSTSTOR AMPLIYISR CILRCUITRY

Conplete details con the varicus amplifiers used in the consocle
will be found in the individual instruction books included 1n
the back of this nanual. However, a word here about the cir-
cuitry will aild in explaining overall console sebup. The pre-
anps, monitor booster amps, cue-intércom amp and the monitor
amps, have transformerliess output circuits. Grounding of ex-
ternal wiring is critical for best noise figures and to avoeld
crosstalk, esgpecially in the high gain cue~intercom amp. 1
ncdifications are npade on the console, care should be exércised
to insure thet unwanted grounds do not enter the picture. Under
no circunstances should the nonitor speaker wiring be grounded
externally. '

CUB~-THTERCOM SYSTEM

Reference to the schematic, drawing 837 G345 001, of the cue~
intercon zmplifier:; and Lo drawiling 852 5854 001, the overall
console schenatic for the wiring of this system; will aid in
understandling the operstion of the cue-intercom systei.

An interstage volume control, rmemotely nmounbed on the front
panel, helps roduce noise at normal operating levels.

Yhe inconing remote lines nornally operate with a signal lovel
of up to +8 VU, This level is padded down, to a level suffi-
ciently low to prevent overloading the cue amplifier, when

ligtening to the remote lines. Thesce pads consist of the 620
ohm resistor zcross the input of each renote line and the 5100
ohm registors in seriss with cach side of the line. These pa
are built up on $38, the cue-intercon input selector switch,
located on the front pancel. These pads also give isolation
between lines when more than one line is switched into the cue
81D

" The maximun gain of this am_ lifisr is approximately 90 db.
Since the input and output cf the amplificr comes in closc
proximibty at the talk-listen relay (X2), wire dress is very
important here. The grounding of the cue-intercom system 1s
also very critical. Do not allow any part of the external
speaker or other systen to be grounded. They are grounded in
the console, Shielding of all external spceaker lines is ne-
cessary to prevent hum and possible regencration.

The frcquency response of the amplifier is rolled off severcly
on both onds of the spectrum to provide the best compromise

of cucing and intercom functions. Do not attenpt to alter it
without taking all of the circuit requirements into considera-
tion.

The IExecutive
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SIMULTANECUS FEED TO LINE AMP 2 & %

The line amplifier input switches allow switching the output of
line amp 1 into line amp 2 and 3. Pads AT1Z2, AT13, and ATI4 ad-
Just the signal level to a level comparable to those appearing

at the other positions of the line input switches. The absolute
output level of line amp 2 will depend upcn the relative gain
control settings of both line amps 1 and 2. For exanple, pads
AT12 and AT1% have a2 total loss of 65 DB. If both line aops are
gset to have a gain of 65 DB, a -55 DBM signal applied to the in-
rut of ALl will aprear at Lle ocutrut at a +10 DBM level. After
passing through the pads it will appeer at the input of ALZ at a
-55 DB level. ALZ has the same gain as All so it will appear at
cutput of AL2 2t +10 DBM also. However, if the amplifiers are

set for different amounts of gain, the signal will nct be the sane
at both outputs. A signal anplified V0 DB for example, will be
padded down only 65 DB and again applified 70 DB, so the output of
AL2 will be 10 DB higher than the output of ALl. Fads AT1Z and
AT1% are adjuseted to give equal levels at the outputs of all line
amps, when input switches are in "sinul." position, with normal
operating levels. Pads AT1% and AT14 can be adjusted, 1f neces-
sary, to better sult the local reguirenents.

MIYING SYSTEM

The mixing systen consists of a ten channel nixer, utilizing

ladder type controls cornected in a parallel, mininun loss type
nixing circuit. '

VU METER AWD ISOLATICN EFADS

The twe VU meters are set up to read “"zero" when signal level of
+8 VU is being fed into the program line. TIsolation pads are
rlaced in ezch output line %o isclate the console circuits fren
the variocus telephone line reactances.

RELAY DECK

Speaker nuting relays are mounted on a shock nounted deck o
reduce nechanicel noise.

The releys have two sets "D contacts, one "A'" contact and one "B"
contact that are connected to nute the studio speskers and connect
a 47 oin load resistor in place of the speakers. The relays also
energize the proper warning light in the studlo, and mate the
intercon speaker to prevent intercon use in a studlo w1th a.live
picrophone.
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SPEAKER MATCHING TRANSFORMERS

A1l house monitor speakeérs should have matching transformers.
These should be 45/50 chums to voice coil. The output impedance
of the monitor anplifiers is 4 to 16 ohns (8 ohms nominal). The
parallel ccembination of the speakers should fall in this range.
The 47 ohm beck lcading resistors, mounted on the relay deck,
prevent the load froo changing when the speakers are nuted.

REGULATED PO.JER SUPPLY AND POUER TRANSFORMIR

The power supply has two DC outputs. 4 =37 V unregulated out-
put for the cue-intercon amp, and a -30 V regulated supply for
all other circuits. Transistors X@4, XQ5, and XQ6 anplify any
¢change in output voltage. This sensing signal is then fed to
XQE, which in turn controls the voltabe drop across XQl. ZXQl

is in series with the output and maintains a counstant voltage
with varying load and power line, Zener diodes CR9, CR1O and
CR11 prov1de reference lcvels for the voltage sensing amplifier.

Overlicad protection is prov1ded by XQ3% and the associated cir.
cultry. Maximunm current out of the power supply is limited to
approximately 600 ma. RI12 provldes for zdjusting the outoput
voltage over a small range, to allow for zener dicde voltage
tolerances. When installing the console, this voltage should
be checked and if necessary, Rl2 recadjusted to give ~-30 volis

at the output + and - bus, The console power transformer 1is
designed to wmount externally. This prevents the high hum ficld,
"surrounding the power transformer, from inducing a high hum
level into the low level console circuits., Three independent

28 volt windings are necessary to provide complete iscolation
between each monitor asmplifier and the main console power supply.

MATNTENANCE

On of the great advantages in the use of transistors is the

long life cxpcctancy of seniconductor devices. 1In this con-
sole, high quality compenents, conservatively rated, have been
combiped with the latest circult technigues to give maxinun
dependabllivy with a nininpum of emergency naintenance. However,
even the finest equipnent may becone erratic or inoperative if
not properly cared for. Ve strongly recoumend that the station
engineer plan a routine preventive maintenance schedule and moke
every effort to faithfully fecllow it,

VOLTAGE MEASURSMENTS

Average voltage rcadings are given on the schenetic diagrams of
the various amplificrs. It is recconmended thot, after the con-
sole is installed and operating satisfactorily, these readings
be checked and recorded on the schematic. This will provide
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the station engineer with a record of the actual voltage read-
ings in his installation, using his meter. If trouble later
develops, he will thcn be better able to judge whether or not

a particular circuit is operating properly since he will have
avallable a record of the various readings of his particular
equipment. DC rcadings were taken . with a 20,000 ohm/volt meter
as indicated on the schematic. RIMS signal voltages are shown

in parenthesis and must be measured with a vacuum tube volb-
teter. I{ a VIVM is used to measure DC voltages, slightly higher
readings may be obbtaincd.

Ma0A..T0.0 COMPONARTS

The channel mixcers are step type low impedance attenuators.

If sealed types are used, they require no maintenance. If
unsealcd types are used, they require cleaning about four
tines a year in the average location. A well air corditioned
room would allow longer pé¢riods bebween cleaning them. A very
dusty location would regquire more frequent cleaning. The at-~
tenuator contacts should be cleaned and lubricated by using
Davenol (sometinmes called Daven oil). A soft, lint-free cloth
should be used to renove the dirty accunulation from the con-
tact surfaces, Davenol is inexpensive and mnay be purchaged
from the Gates Radio Conpany. o :

The relays, and the channsl lsver keys, were selected for long-
life and trouble-free service. The contacts are seli-wiping
and everyday usc will kecp these contacts burnished. The con-
tacts on the keys and relays that receive infreguent use can
be cleansd by operating the sguipnent several times,; thus,
periodic operation of unused equipment wiil keep the contacts
clean. In case of stubborn trcuble, use a contact burnishing
tool (Gates TM-1). Abrasive papers, files and greage solvents
should never be used on these contacts. Grease or o0il should
not be used on relay or key contacts. This would make then
collect dust, getv gumny and cause contact burning and possible
failure.

The Centralab iever keys have excellent wiping action and will
probably not regquire any cleaning., If one of these keys 1s
danaged, it is better to replace 1t than to attempt to repair
it. Use the parts 1list for the description, if it is necessary
to order a new one.

MODIFICATIONS

In the design and construction of the equipment we have tried
to provide a consolc which would give most installations ade-~
gquate operating facilities. Realizing, however, that sone
users may reguire facilities that are not co.mon, we have in-
cluded in this section information about possible modifications
which can be made on the console. Plan your nodification care-
fully and allet sufficient tine to complete it so that it will
be well executed and will not be a source of trouble.
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PATCH FANFL FACILITIES

£1)1 of the iropertant internal circuits of the console are ter-
rpinated and Jjumpered on the main terminal board. These jumpers
nay be removed and nornalling jacks wired in place of them. This
would pernit patching around sections of the console, feeding the
console signal to other equipnent and feeding signals into selected
sections of the console. Of ccurse, any of the inputs or cutputs
nay normal through patch panels before connecting to the external
connections. The proper use of patch ranels will rmake the differ-
ence between a very versatile and a rather restricted installation.
Cn the other hand, if patch panel facilities are not required,
their elinination will reduce the nunber ¢f rossible crerational
errors. The station engineer nust weigh all of the factors care-
fully and act accordingly.

1f patch panels are used, they opust be wired correctly. They
should be wired so that the polarity of the circuits are phased
properly in nornalling and patching operaticns., The patch panel
should not introduce grounds in any c¢f the circuits, circuits
that need ground will have them as explained in the seetion
labeled GROUND CIRCUITS under INSTALLATION.

Circuits of mere then 40 DB difference in level should be sepa-—
rated in the patch ranels. It 1s recomcended that the jacks be
segregated intc low level, mediun level and high level groups and
~all wiring attached to the different groups be cabled separately.
The cables nust have sufficient thysical separation to prevent
¢crosstalk as explained in INSTALLATION. If the circuits on the
ratch panel were loczated in a prrogreesive order, as located in the
console or systen, patching would be nuch easier.

MUTING RELAYS

A spare relay is rrovided on the relay deck for a fourth nuting
relay, if desired. This relay may be wired tc mute with the
oreration of channels 1, 2 or 3 when the lever key is actuated.

The "hot" side of the relay coil arrears at terninal 4B on TB6.
For operation with 81 (channel 1), cennect 4B tc 1B on TB6. For
operation with 52, connect 4B to 2B on TB6. For operation with 83,
ccunecl 4B to 3B on TB6. With the fourth relay in rlace, warning
light connections (1 amp nax. lcad) can be made to terminals 9
and 10 on TBY., Monitor speaker connections nay be nade on TR6:
"Left" spkr. - Terminals 14 A - 14B; "Right" spkr. - Terninals
154 -~ 15B. The speakers will nute, and the warning lights will
operate sinultanecusly with the other relay already connected Lo
the channel key selected. The fourth relay (as well as the other
three relays) may alsc be wired to operate with external switch-
ing, if desired. '

11/20/64 ' -21- ' The Execubtive
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Sinply conncet terminal 4B to cne side of the switch and run a
lcad froo the regulated +30 volt bus" on the power supply bto the
other switceh contact. Muting of relays 1, 2 cnd 3 may be chang-
ed, if desired. The "hot" side of relay colls 1, 2 and % appear
on TB6&, terninzls 11, 24 and %A, respectively. Muting voltage
from channel switches S1, 82 and 5% appear on TBG, terminals

1B, 2B and 3B, respcctively. To change relay operation, reiove
the factory installied Jumpers and connect the desired relay coil
terninal to the desired channel switch terminal. For exawmplsa,
if it is dgsircd to operate relay % fron channcel 1 key switch,
Jjunper TBE~-%4 to TBG-1B.

STEREC NETWORE OPFRATION

If it should ve desircd to operate nixer 9 as a stereo channel
the splitting pad (4T27) in the input should be removed and the
inputs converted dirsctly into the nixer., Shielded twisted pair
should be used for this purpose. Connect TBS - 17A-178B to the
anixer 9 terminals narked IN and C respectively on the rear sec-
tion of the nmixer. Connect TBS - 18A-18B to the nixer 9 ter-
ninals marked IN and C respectively on the front section (clogs-
est to the panel) of the mixer. The left progran input will
then connect to TBS -~ 174-17B. The right progran source will
connect to TBRS - 174-183. '

The Executive
6/26/62 -2l
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PARTS LIST

Symbol No. Gates Stock No, Description

Al A2, A3, AR 396 0120 00C Lamp, 28 V. #1819

APl , P2 ,AP%, _

APL,APS,APO 994 6034 00L Booster Transistor, Printed
Wiring Preamplifier, Plug-in

ALl ,ATA 994 5700 001 Transistorized Program Amplifier,

_ Plug-in :
AM1, A2 9894 6108 002 Transistorized Monitor Amplifier
AQl 994 6035 001 Transistorized Cueing amplifier,
- Plug-in

AT, AT2, 4T3 554 0283% 000 Dual Attenuator, 600/600

A4, ATS, ATG, |

AT7,ATS,

ATO,AT10 554 0282 000 Dual Attenuator, 600/600 w/Cue

AT12 913 5919 002 "g" Pad Assy. 31 DB, 11K/300

AT13,AT24 913 5918 001 "U" Pad Assy. 3600/150, %5 DB

AT16 913 5919 001 "J" Pad Assy. 34 DB, 15K/300

T AT1S 913 5867 001 Matrix Network Pad aAssy.

AT17,AT18 91% 5921 001 "U" Pad Assy. 45 DB, 26K/150

AT19,AT20 91% 5922 001 "UY Pad assy. 7200/600

AT21 91% 6031 002 VU Pad assembly

AT23% 913 6031 001 VU Pad assy. 600/600, 6 DB

AT24 ,AT25 913 60%3 001 “H" Pad aAssy. ©00/600, © DB

&T26, AT27 913 8434 00L 2 way splitting "T" Pad, 6 DB

€1,C2,C03,C4 506 0005 000 Cap., .1 uf., 200 V.

CR1,CR2,

CR3,CR4 284 0018 000 Niode Rectifier (part of Relay Bd.)

J1-4/B 612 0285 0CO Cue Switchboard Jack

J2~a/B 612 0355 000 Line Switchboard Jack

K1,K2,K3,K4 572 0126 000 Relay, 24 V. DC

K5 574 0103 000 Plug-in Helay, 4PDT, 24 V., DC

LSl 722 0009 000 Speaker, 45 ohm, 3"

M1,M2 915 2745 001 VU Meter, Model 1349 "B" Scale
(Modified)

10/22/62 _ ol "Executbive"

Console
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PiLRTS LIST

Symbol ﬁc. Gates Part No,
E31 994 6205 001
RZ2.R9

R14, k21,

R26,R3%, RO,

RA44-,R5% ,R5Y,

R68,R72,RB1,

R85,R91,R98,

R9G,R128,

R135,R1%6,

R146,R150,

R155,R160 540 0042 000

R%,R5,R10,R12,
R15,R17,R22,
RO4,R27,R29,
R34 ,R%6,R41
RUZ,RUS R4T .
RS54 RS6,R58
R60,R69,R71,
R73,R75,R82,
R84 ,R86,R88.
R92,R94,R129,
RI44, R147,Ri4s,
R151,R15%,R156,
R158,R161,R163 5S40 0051 000

R4,R11,R16,
R2%,R28,R35,
R37,R38,Ri2,
RLG , RE8 4T,
R50,R51 ,R55,
R59,R61, R62
R63,R64,R65,
R66,R70 ,R74,
R76,R77,R78,
R79,E83,R57,
R89,R93%,R107,
'R108,R110,R113,
R116,R119,Rl4] ,

R152,R157,R162 540 0044 000

R6,R8,R18,
R20,R30,R32 540 0076 000

R7,R19,R31 540 0029 000

10/22/62

Desceripticn

Console Power Supply

Resistor, 510 ohm, 1/2W. 5%

Resistor, 1200 ohm, 1/2 W. 5%

Registor, 620 ohm, 1/2W. 5%

Resistor, 13K ohm, L/2W. 5%
Resistor, 15C ohm, 1/2W. 5%

The Executive
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- PARTS LIGT

Symbol To. - Gates Stock No.

RO5 540 00%2 000
ROG , RG7 550 0226 000
R100 550 0237 000
R101,R102,

R104 540 Q018 000
R10% 540 00%9 000
R105

550 0215 000
R106,R109,R111, "
R112,R114,R115,R117,
R118,R142,R143 540 0066 000

'R120,R121,R122,

R123%,R124,R125, -
R126,R127 540 0579 000
R137,R138,

R139,E140 540 0059 000
Ri64

5S40 0063 000

51,82,5%,84,
85.86,57,88,

859,810 602 0047 0G0

811,812,813,
S14,515,816,
517,518,819,
$20,821,822,
S2%. 524,825,

826.527.528,

S29.830, \

41,8542 sun 602 0007 000

831,832,555,

S34.5%6,557 602 0005 000

835 914 8507 002
O EX [P IAW

538 S 8509-661

$39 914 8507 004

840 | 014 8507 0C3

84% 604 0230 000

10/22/62 -5

Description

Resistor, 200 ohm, 1/2W. 5%

Master Control, 2500 ohn

Mon. Gain Dual Control CLARoesTAT
2500 ohnor Med At# D53
j?cT'ﬁ(@-&S'éE'PéS‘aé . ,
Resisistor, 51 ohm, 1/2W. 5%
Register, 390 ohm, 1/2W. 5%

Control, 10K chm
Resistor, 5100 ohm, 1/2VW. 5%

Resistor, 47 ohm, 2W. 5%,
(Part of relay bcard)
Resistor, 27C0 ohm, 1/2W. 5%

Resistor, 3900 chu, 1/2W. 5%

Lever Key, Series 4803, Fes. 1
Locking, 1A, 1B, 1D Left &
Right, Fos. 2, Locking, 14, 1B,
1D Left & Right

Lever Switch

Lever Switch

Mon, Selector Switch

Intercomn Selector Switch

VU2 Belector Switch

Fhone Selector Switch

Fushbutton Switch, SPST, N.O.
The Executive
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PARTS LIST

Symbol No. Gates Breck No. - Description
T.,T75,T6, '

T7,T8,79, _

T10 478 0009 000 Audio Transformer, 421

T2, T4 498 0230 CCO Speaker Transformer, ALA-3C28%
T2 _ 478 0231 000 Spezker Transformer, A-36782
Ti1 472 0%29 000 Power Transformer, A-36766
T8 ,TB2,TB%, .

T84 ,TBE5,TBo 614 0434 000 Terminal Block, 20 pair

TR7 614 0054 000 Terminal Board

TBB 614 0050 000 Terminal Beard

XAl ,XAZ,

A%, Xal HH4O6 0317 000 Filot Iight Socket

XES 404 0160 000 Relzy Socket

10/22/62 —lfe The Executive

wwWwW americanradiohistorv com
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Symbol No.

¢1,C2
G5
C4
C5
Co6

c7

c8
¢R1,CR2,CR3,
CR4,CR5,CR6,
CR7,CR12

CR8,CRY,
CR10,CR11

Fl
F2

Ql,Q3
.2 ,96
G4
&>

R1,R5,
R8,R11

R2
R3
Rit

RG,R7,R9

R10
R12
R13%
R4
R15
TB1
TB2

XCR8,XCR9,

XCR10,%CR11,

XG2,XQ4,
XQ5,%Q6

XF1,XF2
XQ1,%Q3

Rev, 5/74

PARTS L1537

M6205 TRAISISTOR
REGULATED POWER SUPPLY

.Gates Stoeck No,

922

386

298
398

380
380
380
380

540

540
542
540

540

540
550
50
54

540

614
614

804
402
404

0268
0104
0005

0297
0321

0394

0054

0371

0019

0056
0017

0016
o014
0018
0011

0073

00RS
1119
0623

0071

0059
0350
0058
0570
0055

0112
0513

0066

0023
0294

000
000
0G0
000
000
Q00
000

000

000

0G0
000

000
000
000
000

000

000
000
000

Q00

000
Q00
000
000

000

000
000

000
000

000

Description

20 uf., 100(W)V.
1008 uf., 50 V..
.1 uf., 200 V.
250 uf., 50(W)V.
500 uf., 50 V.
100 uF., 50 V.
.001 uF., 1 kY.

Silicon Rectifier, 1N4003

Zener Diode

Fuse, 1.5 amp. Slo-Blo
FU.SG, 3 8I0D. 250 V.

Transistor, 2N1539

Germanium Transistor, 2N1414

Transistor, 2N130Y
Transistor, 2H214

Res, s

Res.,
Res.,

Res.,

Res.,

Res,,

Res., 20 ohm, 2 W. 5%
Res., 4700 oha, 1/24.

Terminal Board
Terninal Strip

Sccket

Fuse Holder

Transistor Mtg. Kit

Power Svnmd

10K ohm, 1/2 W. 5%

5100 ohm, 1/2 W. 5%
.75 obhm, 2 W. 5%
3300 ohm, 2 W. 5%

8200 ohm, 1/2 W. 5%
2700 ohm, 1/2 W. 5%

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

7

16205 Transistorigzed

50%
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COMPONENT LAYOUT TRANSISTOR STEREO CONSOLE Mé&158

HARRIS-INTERTYPE CORPORATION 826 8534 ¢

122 HAMPEHIRE STREET QUINGY ILLINOIS 62301 LLS.A,

Warning, disconnect primary power prior to servicing.
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d | 04— MIKE | LEFT
2 O—4—— MIKE | RIGHT
d 3 O-d—— MIKE 2 LEFT
& 4 O—4——— MIKE 2 RIGHT
d 5 O—— MIKE 3 LEFT
d ¢ O———— MIKE 3 RIGHT
|_
5 MIKE 4 LEFT
o| S7ot—
| | o 8 04— MIKE 4 RIGHT
Pl o O MIKE 5 LEFT
d 10 O—— MIKE 5 RIGHT
d 11 O4——— MIKE 6 LEFT
d12 o MIKE 6 RIGHT
O30
MICROPHONE INPUT CONNECTIONS STEREO CONSOLE M6158
xRS iTERTYPE CorroraTION 313 7220 001

123 HAMPFSI- | XE STREET- QLINGY ILLLIGIS 62701 U.S.A,

Warning, discommnect primary power prior to servicing.
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POWER
TRANSFORMER e/gﬂow

117 VAC

O O O O O O
! z 3 < 5 <3
2BVAC 28VAC 28 VAL

TB& — FRONT

STUDIO STUDIO CONTROL

CNE TWO ROOM OPTIONAL
WL wW. L WL W. L.
{17 VAC
INPUT ——
|
6 b 6 & &b bbb
[ 2 3 4 5 6 7 8 g 10
TB7 — FRONT
PCWER TRANSFORMER AND WARN'NG LIGHT
earES DrvEion CONNECTIONS M-6158 STEREO CONSOLE
HARRIS-INTERTYPE CORPORATION 813 7289 001

123 HAMPSHIRE STREET: QUINGY, ILLINGIS 62301 L&A

Warning, disconnect primary power prior to servicing.
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Qu O

Q12 O

TBS6 - FRONT

Q 1z O

Q4 O

Q15 O

Cle O

b

31 9
20

SATES DIVIBION

HARRIS=INTERTYPE CORPORATION

A3 HAMPSHIRE ATREET QUINCY, ILLINDIS 82301 U.B.A.

STUDIO A INTERCOM

STUDIO B INTERCOM

LEFT
RIGHT

STUDIO'A’ SPEAKERS

RIGHT
LEFT
RIGHT
LEFT
RIGHT

} STUDIO B SPEAKERS
}CONTROL ROOM SPEAKERS

} OPTIONAL SPEAKERS

LEFT LOBBY SPEAKER

RIGHT LOBBY SPEAKER

MONITOR SPEAKER CONNECTION STEREC CONSOLE M6158

813 7300 001

Warning, disconnect primary power prior to servicing.
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TOP

LINE  FPHONES CUE  PHONES
REGP 1 i ; ‘j ] ﬁ‘\__
VIEW 0 (] iy 0
L
JACK PLATE

70 TB5-104 ) K 7O TBS-9R8 K7‘0 TBS-14 4
70 TB5-/08 70 TB5-9A \\TO TB5-13B
TO TR5-134

NOTE: WUHEN INSTALLING EXTERNAL CUE
PHONES, REMOVE JUMPER ON TRS5
BETWEEN /34 AND 14A BEFORE
CONNECTING LEADS FROM PHONE JRCK

EARPHONE JACK CONNECTIONS 10CH STEREO TRANSISTOR

CONSOLE M-6158
813 7721 901

GATES DIVISION
HARRIS-INTERTYPE CORPORATION

123 HAMPEHIRE STREET QUINGY ILLINDIS 82361 LA,

Warning, disconnect primary power prior td servicing.

www americanradiohistorv.com
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Warning, disconnect primary power prior to servicing.
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TRAMSISTOR REGULATED POWER SUPPLY
M-6205 (STEREQ CONSOLE}

842 3485 001
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Fig. 1 - M5700 Transistor Program Amplifier

The Gates Transistor Program Amplifier is
available in two versions:

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

2. The M5700B is designed for rack mount-
ing in system installations with the level
control mounted internally. The input of
the amplifier is unterminated to facilitate
application. Tetminate the input conneci -
ions on the amplifier mounting iray in the
proper resistance (150 or 600 ohms). The
gain of the M5700B will then be approxi-
mately 70 db maximum.

TECHNICAL DATA

Gain:
M5700: 80 DB, M5700B: 76 DB,
may be reduced as required with
iniernal volume control.

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

Harmonic Distortion:
Under 0.75% at 30 cps., 0.5% from 50
to 15,000 cps., at +24 dbm output.

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

wave power output, using 40.and 7000
cps., mixed 4:1. Under 1.5% at +24
dbm.

Noise Level:
~122 dbm equivalent input noise,

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

Input Impedance:
Factory connected for 150 ochms.
also be connected for 600 ohms.

May

L,

Ll

P
e


www.americanradiohistory.com

Load Impedance:
Factory cennected for 600 ohms.
_ - also be connected for 150 ohms,
. .aximum Input Level:
-35 dbm.
Maximum Qutput Level:
+24 dbm.
Maximum Operating Ambient Temperature:
55 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:
4 - 2Nl1414 2 - 2N5087
1 - 2N1183

Finish:
Satin-silver cover, black
escuicheon plate.
Mounting:
M6031 Mounting Tray required to mount
in M6029 Shelf Assembly. Shelf assem-
bly accommodates seven Program Ampli-
fiers and requires panel space of 3-1/2"
¥ 19",
Size:
2-7/32" wide, 3-1/8" high, 10-3/4"
long, overall.
‘Weight:
4-1/4 1bs. net.
Cubage:
0.8 cu. ft. domestic pack.

8-1/4 1bs. packed.

DESCRIPTION

The M5700 Program Amplifier is completely
transistorized, and is designed for use as a
line or isolation amplifier in broadecasting
74 recording applications. Special tech-
%\ ues have been employed to obtain low
noise, 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.

The interstage level control is located on
the front panel of the M5700B model. The
output transformer and receptacle are at-
tached to the frame, and all other compo-
nents are mounted on the printed wiring
bhoards.

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

%1.0

0.8

06
04 —

0.2

TYPICAL TOTAL HARMONIC

DISTORTION AT + 24 DBM OUTPUT

TYPICAL. FREQUENCY RESPONS

E, 130a [N, 600n QUT

N

\

N\

200

20KC SOKC
813 6380 001

IKC 2KC SKC IoKC

Fig. 2 - Response and Distortion.
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INSTALLATION

MOUNTING TRAY AND SHELF ASSEMBLY

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

1. Locate the first tray at the extreme left
or tight of the shelf assembly, with the re-
ceptacle at the rear. The couniersunk holes
of the tray will fit into the matching holes in
the shelf, when properly located. Leave a
1/16" space between trays.

2. Secure the tray to the shelf with the two
#4-40 x 1/4" flat head screws with the two
#6 internal-exiernal shakeproof washers un-
der two #4 hex nuts.

GUIDE BAR

813 6350 00t

Fig. 3 - Shelf Assembly With Guide Bar

3. Determine whether or not the guide bar,
shown in Fig. 3, will be required. The pur-
pose of this bar is to prevent possible dam-
age to the mating connectors when upward
pressure is inadvertently applied to the am-
plifier during withdrawal.
tequired 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,

The bar will be

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

the shelf,

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

INPUT AND OUTPUT TRANSFORMERS

The input transformer is factory connected
for 150 ohms primary impedance, asshown
on the schematic diagram and on Fig. 4,
If a terminated input is desired, a 150 ohm
resistor should be connected to terminals
9 and 10 on the amplifier mounting tray,
since the amplifier input is unierminated.

r T aMeumer )
D BOARD .

813 6379 o0l

Fig. 4 - Input Transformer Connections

Refer to Fig. 4 for connection to 600 ohms
impedance. If a terminated input is requir-
ed, connecla 620 ohm resistor across term-
inals 9 and 10 on the amplifier mounting
tray.

If 6db more gain is desired in some appli-
cations, the input terminating resistor may
be deleted. In this case, however, the
system component preceeding the amplifier ,
will not be properly terminated. K

The output fransformer is factory connected

N
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P
£

for 600 ohms secondary impedance. To re-
connect for 150 chms refer to the schematic

‘diagram. Remove the green/white and black

wires from terminal #7. Connect the black
wire to terminal #5 and the green/white wire
to terminal #6.

EXTERNAL CONNECTIONS

External 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 5,0
Output Center-Tap {600 ohms) 7
Input Connections 9,10
Input Center-Rap 11
=30V, 12
Chasis Ground 13

No Connection 8,14,15,16

Jumper together all #13 terminals on the
shelf, whether program amplifiers or other
types, and connect to the rack ground bus.
Connection from rack ground io the circuit
ground in the program amplifier (B+) should
be made at the amplifier {(not at the power
supply). Make a connection from the rack
ground bus to each amplifier terminal #14,
SEPARATELY, with at least 18 guage wire,
These circuit grounds must becarried sepa-
rately to prevent the possibility of interac-

3

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

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

Run input pairs and external control leads
along the shelf brace, abovethereceptacles,

EXTERNAL VOLUME CONTROL

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

THEORY OF OQPERATION

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 PREAMPLITIER

The four stage preamplifier has a transform-
er coupled input and emitter follower out-
put, with direct cdupling utilized between
Ql and QZ2, and between 3 and O4. Q1
and Q2 transistors are low noise types de-

signed for use in critical low noise appli-
cations.,

Biaging is accomplished by & combinaticn
of veltage divider and emitter resistance, as
with R2, R3, and R3. This method of bias-
ing also insures a high degree of tempera-
ture stability. Signal degeneration is pro-
vided for Ql 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 anddegeneration obtained hythese
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methods reduces distortion in the preamp-
lifier to an extremely low wvalue, and makes
the operation almost completely independent
of variations in transistor parameters.

THE HIGH LEVEL AMPLIFIER

The output stage, Q7, is connected in the
common emiiter 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 impedance required by c‘/
stage of this type is obtained from the e-
mitter follower, Q6. The stages are direct
coupled, with R25 and R26 establishing the
bias on both Q6 and Q7. Q5 provides addi-
tional gain for the high level amplifier.

The feedback network, R2Z8 and Cl6, is
used primarily for low frequency response
compensation,

P RE AMP-—
QYT

1 PRE IN
T1 PRI GT-——

T1 PRI IN

B+(P1-4)
T1 GR,WH —

B-(Pi-12

CONTROL
=

AMP [N
CONTROL ARM

Pi-2

_.[: CONTROL COM
Fi-3
— B+(P1-4)

-[— B-(P1-12})
~ T2 PRI RED

T2 PRI BLUE

Py

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

PREVENTIVE MAINTENANCE

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

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

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

SERVICING

When servicing the amplifier, the following
. oints should be observed:

1. The condition o©of the output stages, Q7

and Qb6, 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 preveni 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
electrolvtic capacitor is indicated by the
white dot marked on the top of the circuit
board.

PRINTED CHASSIS COMPONENT REPLACEMENT

CHECKING COMPQONENTS

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-
treme care must be exercised in removing
the lead to prevent damage to the board or
condugtors. This operation should not be
considered unless it is the only way the
component canbe checked. If onelead must
be removed without damage to the compo-
nent, apply & well cleaned and tinned 25 to
60 watt iron to the fillet adjacent to the

. lead. With small long nose pliers or thin

crewdriver, prv the folded portion of the
iead in line with the holes. Applving the
iron for more than four seconds at a time
may damage 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,

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.

¢ & S
2 e
] ﬁ
L]
) |

bottom view
of chassis

Fig. 7 - Cleaning Holes

R
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Be sure the component lead is straight and
free of solder., Push it gently back through
the hole until scme of it shows on the other
side. Solder carefully but rapidly to pre-
vent chassis damage.

REPLACING COMPONENTS

3. Components can he replaced with less
chance of damage to the chassis than the
removal and rewiring of one oi the leads.
Remove as follows: Clip the leads close to
the beody 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
here

A B

o— H
%&OD tip

Fig. 9 - Removing Components

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

chassise?
?? pliers
;Z@ 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 &s the
meunting holes. Insert the part and fold the

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

A

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 toc prevent damage to
the chassis base. If one of the conductors
is damaged, it is seldomnecessary t0 scrap
the printed chassis. Lay a small piece of
wire (#18 to 24 ga.) across the break and
solder each end 1o the conductor.

If a filiet is pulledloose, break it off to get
rid of the loose end, Fold the new compo-
nent leadto layon theconductor and solder.,
If the component lead is too short, solder in
ancther 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 sheck 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 0z. copper istwice as heavy asus-
ed in average applications of this type of
equipment. This assures reliable servite
and repair, if and when required. If re-
placement parts are ordered from the Gates
Radio Company, please list the Gates stock
number given in the parts list, as well as
the description of the part. This will as-
sure receipt of the right part immediately.

PARTS LIST

Symbol No. Gates Stock No.
Cl (M5700) 508 0076 000
Cl (M5700B) 508 0215 000
Cc2, Ci1 522 0178 Q00
C3 522 0160 000

Description

Cap., .005 uf., 100V,
Cap., .01 uf., 100V,
Cap., 25 uf., 6V, D.C.
Cap., 100 uf., 3V, D.C.

(‘


www.americanradiohistory.com

Symbol No.
of:

c4, C7,

C10, C13

C5

C6

C9, Ccl2

Cl4

C15

Cl16 (M5700)
C16 (M5700B)
C17
Ccl8,Cl9,C20,C21,
C23,C24,C25
C22,C26

C 27

Pl

Q1, Q2

Q3, Q4,

Qs, Q6

Q7

R1 {(M57004)
R1 (M5700,B)
R2, R4

R12, R22

R5

R6

" R7

R8
R9

R3, R10
R11

R14

R15

R16

R17

R18

R19

R20

R21

R23

R24

R25

R26
R27, R31

“R28 (M5700)

R28 (M5700B)
R29

" R30 (M5700A/B)

‘T

T2

XQ3,X0Q4,X0Q5,XQ6
XQ7

Gates Stock No.

522 0227 000

522 0242 000
516 0054 000

522 0187 000
516 0043 000
522 0189 600

516 0075 000
526 0085 000
522 0251 000
516 0035 000

516 0426 000
516 0435 000
500 0759 000
610 0244 000

380 0112 000

380 0014 000
380 0022 000
540 0044 000
540 0034 000
548 0050 000
540 0062 000
540 0066 000
548 0049 000
540 0046 000
540 0077 000
540 0068 000
540 0064 000
540 0095 000
540 0086 000
540 0048 000
540 0063 000
540 0032 000
540 0058 000
540 0035 000
540 0089 000
540 0073 000
540 0025 000
540 0049 000
548 0135 000
548 0095 000
540 0053 000
540 0064 000
540 0059 000
548 0093 000
550 0218 000

478 0183 000
478 0125 000

404 0066 000
404 0149 000

Cap.,

Cap.
Cap.

Cap.
Cap.
Cap.

Cap.
Cap.,
Cap.,
Cap.,

L N L

Cap.,
Cap.,
Cap.,
Plug

Description
50 ut,, 15V. D.C.

25 uf., 25V. D.C.
.001 uf., 1KV

200 uf., 6V D.C.
470 pf., 1KV
300 uf., 6V. D.C.

L.005 uf., 1 KV

2.7 uf., 60V. D.C.
5 uf., 50V. D.C.
250 vuf., 1 KV

.005 uf., 500V
.05 uf., 100V
100pt., 500 V.

Transistor, 2N5087

Transistor, 2N1414
Transistor, 2N1183A

Res., 620 ohm, 1/2 W,, 5%

Res., 240 ohm, 1/2 W., 5%
Res., 20K ohm, 1/2 W., 1%
Res., 3600 ohm, 1/2 W., 5%
Res., 5100 ohm, 1/2 W., 5%
Res., 100 ohm, 1/2 W., 1%
Res., 750 chm, 1/2 W., 5%
Res., 15K ohm, 1/2 W., 5%
Res., 6200 ohm, 1/2 W., 5%
Res., 4300 ohm, 1/2 W., 5%
Res., 82K ohm, 1/2 W., 5%
Res., 36K ohm, 1/2 W., 5%
Res., 910 ohm, 1/2 W., 5%
Res., 3900 ohm, 1/2 W., 5%
Res., 200 ohm, 1/2 W., 5%
Res., 2400 ohm, 1/2 W., 5%
Res., 270 ohm, 1/2 W., 5%
Res., 47K ohm, 1/2 W., 5%
Res., 10K ohm, 1/2 W., 5%
Res., 100 ohm, 1/2 W., 5%
Res., 1000 ohm, 1/2 W., 5%
Res., 25K ohm, 1/2 W., 1%
Res., 4640 ohm, 1/2 W., 1%
Res., 1500 ohm, 1/2W., 5%
Res., 4.3K ohm, 1/2 W., 5%
Res., 2.7K ohm, 1/2 W., 5%
Res., 61.9 ohm, 1 W., 1%

Potentiometer, 2500 ohm

Transformer, Input
Transformer, Quiput

Socket
Socket
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INSTALLATION AND OPERATING INSTRUCTIONS
FOR M-6034 TRANSISTOR PREAMPLIFIER

TECHNICAL DATA

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

FREQUENCY

RESPONSE: +1 DB, 30 cps to 15,000 cps.
HARMONIC
DISTORTION: Under 0.5% from 50 cps to 15
KC at +5 DBM output
Undez 0.5% from 30 cps to 15
KC at -50 DBM output
INTERMODULATION
DISTORTION: Under 0.5% at ~5 DBM output

level, and under 1.0% at +5

DBM output level.

Distortion measured at equiva-

lent sine wave output using 40

eps and 7 KC mixed 4 {0 1 -
NOISE LEVEL: ~122 DBM eguivalent input
noise.

SOURCE IMPEDANCE: 30/50 and 1507250 ohms

INPUT IMPEDANCE: Input transformer unloaded, re-
sulting in input impedance
being substantially higher than

‘ source impedance

OUTPUT LOAD

IMPEDANCE: 600 ohms +10%.
MAXIMUM INPUT

LEVEL: 40 DBM
MAXIMUM OUTPUT

LEVEL: +5 DBM

MAXIMUM OPERATING
AMBIENT
TEMPERATURE: 55° C. (131° F )

MAXIMUM STORAGE
AMBIENT
TEMPERATURE: 85°C. (185 F)

POWER REQUIRE-

MENTS: =30V DC at 15 ma with less
than 1 MV ripple
TRANSISTORS: 3 - 2NAOR7 1 - 40319
MOUNTING: Requites M-6039 mounting
frame
SIZE: 3-1/4” Wide x 6-3/8” Long
x 1” Thick.
DESCRIPTION

The Gates M-6034 Transistor Preamplifier is a premium
quality low noise unit for use in consoles, and is com-
pletely temperature compensated using the latest tech-
nigques. The amplifier has a gain of 45 DB with a maxi-
mum cutput is unbalanced and transformerless, which

1

is designed to operate into a 600 ohm Variable attenua-
tor

The input is balanced, and is connected for 150250
ohm source impedance at the factery but may be recon-
nected for 30/50 ohms.

THEORY OF OPERATION

This amplifier is designed to provide & fixed gain of
45 DB. It is a four-stage amplifier and utilizes a trans-
formerless output. It featares negative feedback to re-
duce distortion to a very low level and minimizes
specification changes with transistor changes.

Signal is applied to pins C and E and is fed through
transformer, T1, to the hase of Q1 (2N1307) Ql is a

low noise iransistor operated at ideal collector current
for minimum noise 1t will be noted that the first stage

is series fed .through T1 to provide the maximum input
gain from T1 C1 and R1 are connected across the secon-
dary of T1 to stabilize the amplifier The value of R1
and C1 were picked to provide a roll off above the audic
range to prevent amplification of very high frequency
noise

The signal is then ditect coupled from the coliector of
Q1 to the base of Q2 {2 is a very high gain stage be-
cause the emitter 1s completely by-passed. The signal
is then coupled from the collector of Q2 (thru C8)to
Q3. The collector of Q3 is direct coupled to the base
of @4 Q4 is an emitter follower Emitter followers
are very stable and are virtually distortionless. This
also provides the low output impedance required to
feed a 600 ohm fader Feedback is applied from R17
through R13 and C9, R7 and C5 to the emitier resistor
(R6) of the first stage. R13 and C2 provide a boost of
1 DB at 30 cps to make the response flat in the audio
range

MAINTENANCE

Transistor amplifiers are designed for a long trouble-
free life, however, dust and dirt can cause trouble. A
monthly dusting with & soft brush should be adequate

SHOULD TROUBLE OCCUR -

Step 1 - First check ali DC voltages The DC voltages
determine the hias points of the transistors
and any departure of 20% or more should be
considered a defect NOTE: Use of the resis-
tance chart will help detect faulty components

Step 2 - Before any signal measurements are made, re-
place any defective parts to make DC voltages
conect

Step 3 - After all DC voltages are conect, signal tests
may be performed. The correct (RMS) voltages
are shown on the schematic diagram Voltages
shown are for -40 DBM input @ 150 chms not
terminated.

DO NOT remove or insert transistors with the power
ON

Gates Radio Company
Quincy Illinocis
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2

REMEMBER - In this transistor circuitty B+ is Symbol No. Gates Stock No. Description
ground, therefore, capacitors have the .
positive side connected to ground Ci 508 0349 000 Cap., .0075 uf, 100 V.
C2 522 0178 000 Cap., 25 uf, 6 V.
DO NOT probe the printed board with the power ON C3 522 0160 000 Cap., 100 uf, 3 V.
with a metal screwdriver, etc., that could short out C4,C7, C8,
wiring. C10 522 0242 000 Cap., 25 uf, 25 V.
Ch 500 0755 000 Cap. 100 PF, 500V.
Cb 522 0187 000 Cap., 200 uf, 8 V.
Co 522 0168 600 Cap., 50 uf, 3 V.
Ql’ QZ’
Q3 3800112 000 Transistor ZN5087 )
Q4 380 0171 000 Transistor 40319 (Selected)
R1 540 0035 000 Res.,270 ohm, 1/2W.,5%
R4 548 0050 000 Res., 20K ohm, 1/2W., 1%
R3 540 0062 000 Res., 3600 ohm, 1/2W ,5%
R5 540 0066 000 Res.,5100 ohm, 1/2W ,5%
Ré 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%
RS 540 0068 000 Res. ,6200 ohm,1/2W ,5%
R10 540 0064 000 Res., 4300 ohm, 1/2W., 5%
R11 540 0081 000 Res., 22K ohm, 1/2 W., 5%
Ri2 540 0062 000 Res., 3600 ohm, 1/2W _, 5%
R13 540 0025 000 Res., 100 ohm, 1/2 W., 5%
R14 540 0084 000 Res., 30K ohm, 1/2 W., 5%
R15 540 0048 000 Res., 910 ohm, 12 W., 5%
R16 540 0063 000 Res., 3900 obm, 1/2W., 5%
R17 540 0036 000 Res., 300 ohm, 1/2 W., 5%
R18 540 0058 000 Res., 2400 ohm, 1/2W , 5%
R2 540 0076 000 Res., 13K ohm, 1/2W , 5%
T1 478 0285 000 Transformer, Input
XQ4 404 0198 000 Transipad
Ti PRIMARY
MP. C.T. JOIN CONNECT TO
150 | YER | YEL.TORED| BLUE ¢ BRN.
50 | R/Y [BLUS ToRER BLUE £ YEL
| ¢
_ __] sctasoto wSY ¢ 2y 0¥
J a1 Kéﬂ Eg% E%E
@ :] BLUE ‘ . as
~fov ) g = xr S ” M_;ﬂ—z?}_ﬁ A&
n -5 [ ( K (SELRCTER)
(ant) —@| 30O o= I ' A Dy
®| [J e _Se 0s S
N = T+ : -G ve2 ~ .7 z5/25
er =@ [T = ) (oS @3y
N @] [ B o £ge
] wH | {or ég ¢ Oranan o
ourPUT D) L Fa R7. 360 /I3 106 Egﬁ
=1L i
1\\ PHABZING - INPUT/O0TPOT TERMINBLS L1 AuD & ARL ™ FHRST
PRINTED 1) D¢ VOLTAGES ARE TYPICAL AND WERE READ WITH A SiMESDN 2GG.

EQARD

2) VOLTAGES SHOWN As {~) ARE SIGNAL VOLTAGES.

3) ALL RESISTORS |/2 WATY, S% EXCEPT ¥ i%

4} ALL CAPACITORS !N MFD, WITH D.C.W.Y.

&) 0 INDICATES $OLDER LUG
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INSTALLATION AND OPERATING INSTRUCTION
FOR M-6035 CUE-INTERCOM AMPLIFIER

TECHNICAL DATA
GAIN: 86 DB +2DB @ 1 KC

Variable - Requites 10K varia-
ble resistor, (Pait of Console)

FREQUENCY

RESPONSE: Peaked for maximum intelli-
gibility

HARMONIC

DISTORTION: Under 4% at +28 DBM (.6 W)
at mid-band fiequencies.

NOISE: ~105 DBM equivalent input
noise.

SOURCE

IMPEDANCE: 45 Ohms

-QUTPUT LOAD

IMPEDANCE: 45 Ohms. (High Impedance
Speaker}

MAXIMUM INPUT

LEVEL: ~40 DBM.

MAXIMUM OQUTPUT
LEVEL: +30 DBM

MAXIMUM OPERA-
TING AMBIENT
TEMPERATURE:  55°C (131°F))

MAXIMUM STORAGE
AMBIENT
TEMPERATURE:  85°C (185° F)

POWER REQUIRE-

MENTS: -37 V. DC (unregulated)
10 - 76 ma,

TRANSISTORS: 1 - 2N214 2 - 2N1183
3 - 2N1414 1 - 2NbHORS
1 - 2N508B7

SIZE: 3-1/4*Wide x 7-1/2*Long
x 1" Thick,

DESCRIPTION

The Gates M-6035 Transistor Cue-Intetcom Ampli-
fier is designed to be used in transistor consales
for cueing and talkback purposes. The amplifier
utilizes a gain control for adjusting to different
input levels. The amplifier is designed to be fed
from a 45 ohm source and to operate into a 45 ohm
speaker ot resistive load.

The amplifier is designed to be used with the
M-6039 mounting fiame, which carries a mating 1e-
ceptacle for the printed card type connection. The
connections on the printed wiring board are gold
flashed for positive connection with the goid con-
tacts on the mating receptacle.

The amplifier requires a =37 V DC unregulated
power source and requires from 10 ma. (at average
powet output) to a maximum of 75 ma. (at +28 DBM
output), :

THEORY OF OPERATION

For the putpose of explanation, the Cue-Intercom
Amplifier can be considered to be made up of two
distinct parts: The preamplifier, and the power
amplifier.

THE PREAMPLIFIER

The two stage preamplifier is driven by an input
transformer which is somewhat loaded by the in-
put tegistor, This resistor prevents excessive
signals from being developed by the speaker at its

.Tresonance frequency, which would over-diive the

input stage Both stages are of the common emitter
configuration, with direct coupling utilized between
the stages. On the schematic, 837 9345 001, it
should be noted that Q1 is a NPN type transistor
and has its emitter retutned to B- for biasing puw-
poses,

Biasing is accomplished by a combination of volt-
age divider and emitter resistance as with R1, R2
and R5. This method of biasing also insures a high
degree of temperature stability. Signal degenera-
tion is also for Q2 by R7.

The volume control, (located on the conscle) situa-
ted between the preamplifiet and power amplifier,
is comnected in reverse, to maintain the high
sowrce impedance at all settings that the power
amplifier requires.

THE POWER AMPLIFIER

The output stages of the power amplifier operate
Class B, and are ananged in the circuit configwa-
tion known as v"single ended push-pull®, or *follow-
ed emitter follower". The upper and lower units are
in seties acioss the power supply, and the load is
comected at their junction when the signal at the
collector of Q4 goes negative Q6 and Q8 conduct,
since they are all PNP types When the signal goes
positive @5 and Q7 conduct since Q5 is a NPN type
Thus, the full signal appears at the junction point

Note that Q4 is the only stage in the power ampli-
fier with this voltage gain. A high frequency trans-
istor is used at this point to improve stability.
Sevarat feedback loops are employed in this cix-
cuit, including R10, C7, €10, and C9, C7 and C10
provide high frequency stability, C12 sugplies posi-
tive feedback from the output to the collector cir-
cuit of Q4 to increase the signal handling capability
of this stage.

MAINTENANCE
PREVENTIVE MAINTENANCE

The M-G035 Cue-Intercom Amplifier is designed for
long, trouble-free service. However, as with all high
quality electionic equipment, a regular progiam of
inspection should be followed.

It is recommended that when the amplifier is first
received, part of the console, D.C. voltage be
measured with the same voltmeter that will be used
for maintenanice and troubleshooting, and these
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Fias

SAFETY NOTICE

WARNING: THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS AND
UNDER CERTAIN CONDITIONS, COULD BE FATAL,

This Manual is intended as general guidance for trained and qualified
installation, operating, maintenance and service personnel who are
familiar with and aware of the dangers inherent to handling potentially
hazardous electrical and/or electronic circuits. It is not intended to
contain a complete statement of all safety precautions which should be
observed by personnel in using this or other electronic equipment.

THE INSTALLATION, OPERATION, MATNTENANCE AND SERVICING OF THIS EQUIP-
MENT INVOLVES RISKS TC BOTH PERSONNEL AND EQUIPMENT, AND MUST BE
PERFORMED ONLY BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING

DUE CARE, PERSONNEL MUST FAMILTARIZE THEMSELVES WITH SAFETY REQUIREMENTS,

SAFE HANDLING AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES
(E.G., FOR ELECTRICAL BURNS AND EIECTRICAL SHOCK).

Gates shall not be responsible for injury or damage resulting from
improper installation, operation, maintenance or servicing, or from

the use of improperly trained or inexperienced pexsonnel in the perform-
ance of such tasks, or from the failure of persons engaged in such tasks
to exercise due care,

As with all electronic equipment, care should be taken to avoid
electrical shock in all circuits where substantial currents or
voltages may be present, either thru design oxr sheort circuit,
Caution should also be observed in lifting and hoisting equipment,
especially regarding large structures, during installation,

LIABILITY LIMITATION

The procedures outlined in this Manual are based on the information
available at the time of publication and should permit the specified
use with minimum risk. However, the manufacturer cannot assume
liability with respect to technical application of the contents and
shall, under no circumstances, be responsible for damage or injury
(whether to person or property) resulting from its use.

The manufacturer is specifically not liable for any damage or injury
arising out of failure to follow the instructions in this Manual or
failure to exercise due care and caution during installation, opera-
tion, maintenance and service of this equipment,

CAUTTONARY NOTICE

Always disconnect power before opening covers, doors, enclosures, gates,
panels or shields. Always use grounding sticks and short out high volt-
age points before serxvicing. WNever make internal adjustments, perform
maintenance or service when alone or when tired,

Never remove, short-circuit or tamper with interlock switches on access
covers, doors, enclosures, gates, panels or shields, Keep away from
live cixcuits, know your equipment and don't take chances. Proper
training of experienced personnel and observing the above guidelines
will help assure safe and continued operation of this equipment,
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readings be recorded on the amplifier schematic a- Symbol No
bove the typical voltages shown. 7
SERVICING C8
.. - , . . C12
When servicing the amplifier, the following points C13
should be chserved. C14
1
1. The condition of the output stage measuring the 86
speaker bus voltage at the junction of R21 and Q2
the collector of Q8 QB’. Q4.Q5
2 Circuit 1esistances should be measured only af- Q7, Q8
ter removing the associated transistor o1 trans- R1
istors, to prevent damage due to ohmmeter bat- R2. R3
tery voltage. R4’
3 DO NOT remove o1 insert transistors with the gg
power ON. R7
4 DO NOT probe the printed board with a metal %g R19. R20
pobe with the power ON le) R1’4
5. Citcuit voitages are reveised from standard va- %ﬁ R18
cuum tube practice, as is the polarity of all R13, :
electrolytic capacitors. R15
6 The location of the positive end of each elec- E%g
trolytic capacitor is indicated by the white dot RoA4
marked on the top of the circuit hoard R21. B9
R25
R17
PARTS LIST T1
Symbol No.  Gates Stock No. Description XD1. XD2
-C1, C2, C3,
4. €9 522 0242 000 Cap., 25 mfd, 25 V. X §8§
Ch 506 0005 000 Cap.,. 1mfd., 200V XQ5’ XQ6,
6 522 0178 000 Cap., 25 mfd , 6V, XQ’?: X0Q8

Gates Stock No

516 0054 000
522 0256 000

522 0246 000
506 A006 000
506 0004 900
386 0115 000
380 0011 000
380 (0112 000
380 0014 000
380 0012 000

540 0081 000
540 0071 000
540 0076 000
540 0075 000
540 0057 000
540 0036 000
540 0045 000
540 0041 000
540 0073 000
540 0085 000
540 0039 000
540 0098 000
540 0049 000
240 0070 600
540 0017 000
540 0023 000
540 €005 000
540 0845 000
540 0025 000

478 0285 000
404 0227 000

404 0066 000
404 (1149 000

* Description

Cap ,.001mfd., 1KV, 10%
Cap., 20 mfd., 50 V.

Cap., 106 mid , 25 V.
Cap , 25 mfd,, 200 V
Cap , .05 mid., 200 V
Transistor, ZNAD8E
Transistor, #8214
Transistor, ZN1414
Transistor, 2N1183

Res., 28K ohm, 1/2W , 5%
Res., 8200 ohm, 1/2W., 5%
Res., 12K ohm, 1/2W ., 5%
Res., 12K ohm, 1/2W , 5%
Res., 2200 0hm, 1/2W , 5%
Res , 300ohm, 1/2W., 5%
Res., 680 ohm, 1/2W., 5%
Res., 470 chm, 1/2W , 5%
Res , 10K ohm, 1/2W., 10%
Res , 33K ohm, 1/2W., 5%
Res., 390 ohm, 1/2W., 5%
Res , 110K ohm, 1/2W., 5%
Res., 1K ohm, 1/2W., 5%
Res , 7500 ohm, 1/2W., b%
Res., 47 ohm, 1/2W., 5%
Res., 82 ohm, 1/2W , 5%
Res , 15 ohm, 1/2W., 5%
Res ,6 8ohm, 1/2W , 5%
Res., 100 ohm, 1/2W., 5%
Transformer, Input

Dissipator

Socket
Socket
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TECHNICAL DATA

Gain:

53 db {(matching 600 ohm).

39 db min. (bridging 6,000 ohm)
Frequency Response:

+ 1.0 db from 20 to 20,000 cps
@ normal output level,

Harmonic Distortion:

Under 1.0% from 30 to 15,000 cps

@ + 39 dbm output (8 watts).
Intermodulation Distortion:

Under 1.0% a2t + 38 dbm eguivalent
sine wave power output, using 40
and 7000 cps mixed &4:1.

Noise Level:

- 85 db below rated output. level
(+ 39 dbm).

Source Impedances:

600 ohms for 600 chms matching input.
150/600 for 60020 to 10,000 ohm
bridging input.

Input Impedances:

600 chms matching input, balanzed
{trahsformer input).

6,000 ohms, bridging input, balanced
(vridging pad and transformer inpus).

Load Impedances:

L to 16 oims (rated at § ohns), un-
balanced {transformerless output,
isclated from AC ground by power
transformer).

Cutput Impedance:
1.2 ohms, approximately. %ﬁ
Maximum Input Level: '
0 dbm. ‘
Maximum Qutput Level:
+ 10 into 8 omms (10 watts).
Maximum Operating Ambient Temperature:
55° G. (131° F.)
Maximum Storage Ambient Temperature:
857 C. (185° F.)
Power Reguirements:

117 Volts at 50/60 ¢ps., 15 watts.

Transistors:

2 - 2N14lu 1 - 2NB087
1 - 2§24 2 - 2N3614
2 - PN1183

Rectifiers:

4 - X542 (silicon)
Finish:

Light grey cover, fla% black heat

sink chagsis.
Mounting:

T™wo keyhole slots, rubber bumpers on
bottom, permanent or movable mounting
in any position.
Size:
2-1/4" high, 4-3/8" deep, 8-1/2" long.
Welght:
4 1bs., net. 7 los., packed.
Cubage:
0.9 cu.

it. i-mestic pack.

DESCRIPTION

The M6108A Monitor Amplifier is a trans-
istorized, self-contained amplifiexr de-
signed for use in broadcasting, record-
ing, and general sound reinfeorcement

applications.
been employed to obtain reliabilitvy,

Spezial technigues have

—1-

low distortion, aud good temperature sta-
bility.
any position and deoes not reguire wventil-

The amplifier can be mounted in

ation when handling 8 watts of program
material. The input, power,
nections, fuse and input level control

are mounted on end panels of the chassis.

output con-=-.
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INSTALLATION

-MOUNTING
)

. ie amplifier has been provided with two

keyhole slots for #8 screws for fixed or
permanent mounting.

INPUT CONNECTIONS

Provisions are made for changing from
600 chm matching to 6,000 cohm bridging
on the input terminal strip. Fig. 1
shows the connection for 600 ohms.
Tig, 2 shows the connection for 6,000
chm bridging.

In the event that a preamplifier driver
ig used reéuiring a minimum load of
10,000 ohms, a 2200 ohm resistor may be
added at each bridging input terminal,
With this change, 1.5 volts input will
be required for full output,.

I 2 3 4 5 ] 7

@ p’ %f“*? @
# 800 J[ GND.
Fig. 1

o

1 [ 3 4 6 7

oo 7 o

Fig. 2

QUTPUT CONNECTICNS

OQutput connections are made to the two
lug terminal strip on the end plate of
the chassis. Groups of speakers may be
driven with this amplifier; connected in
series, parallel, or series parallel;
but the combiuei impedance should not be
iess than &4 cohms. With an impedance of
more thon 12 ohms, the amplifier will

not be @ble to deliver full out,ul power.

Speaker matching transformers permilt the
paralleling of a number of spesakers, de-
pending on the unit required. Gates
Part No. L78 0291 000 transfocrmer is
rvailable, having a primary of 48 ohms

“ind a secondary of 8 ohms for matching

PUIpPOSEs.

In wiring speaker leoads it should be re-
membered that 8 watts at 8 ohms repre-
sents 1 ampere of audio current. The
recommended use of No. 16 gauge twisted
and shielded wire will preveant power
losses and possible interaction of cir-
cuits.

AMPTLIFIER PARALLELING

It is not recommended that amplificre 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 speaksr load should
be divided bhetween several amplifiers
which have ftheir inputs bridged across

the commen signal source.,

POWER CONNECTIONS

117 volts A.C., 50/60 cycles is supplied
thru the power cord and power plug on the
chassls end plate. A power switch is not
required due to the low power consumption
and heat dissipation.

NOTE

While the amplifier c¢an handle a contin-
ucus 8 watts of program materisl, CAUTION
should bhe exercised daring full power
sine wave testing to avold exceeding the
thermal capabilities ¢of the chassis heat

sink.

MA108 MONITOR AMPLIFIER
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THEORY OF OPERATION

The amplifier is driven by an input
transformer which provides for isolation
and matching functions in the primary by
means of split windings and resistive
pads. The input level control provides
a constant load %o the input transfcrmer
secondary while furnishing a gain con-
trol function. Transistor Ql operates
as an emitter follower and provides im-
pedance matching from the input to the
wltage amplifier, Q2. WNote that Q2 is
the only stage which has voltage gain.

A high frequency %ransistor is used at
this point to improve stability. The
oufput stages of the amplifier operate
Class B, and are arranged in the circuit
configuraticn known as "single ended
push-pull" or a "followed emitter follow-
er". The upper and lower units are in
series across the power supply, and the
load is connected at their junction.
When the signal at the collector of @2
goes negative; Q3%, Q5, and QY conduct;
since they are all PNP types. When the

c7

UNDERSIDE
PRINTED BOARD
Q3
02 —.
Q4
\
Al
RI—
cio
R3
T!

signal goes positive; Q4, Q5, and Q8 %}l
conduct; since Q4 is an NPN type. Thﬂ
the full signal appears at the Junction -
point. @3, @5, @Y, and Q6, @8 are con-
nected in a compound or "Darlington™®

i

configuration, a connecticn which provi-
des extremely high current gain, and im-
proves linearity af high signal levels.

General feedback loops are employed in
the amplifier including R3, R19, C2, C4,
and C5. €2 and C4 provide high frequency
feedback while C5 supplies positive feed-
back from the output to The collector
circuit of Q2 to increase the signal
handling capaclty of this stage.

Thermistor R4 compensates for variations
in the amplifier blas due to tewmperature
changes, Choke Ll renders the amplifier
insensitive to changes in capacity =cross
the output leads. The power supply is a
conventional full wave bridge rectifiex
with filter capacitor circuit,

. Q5

L1

—— Ga

PARTS LOCATION

MEIO8 TRANSISTOR
MONITOR AMPLIFIER
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SAFETY NOTICE

WARNING: THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS AND
UNDER CERTAIN CONDITIONS, COULD BE FATAL,

This Manual is intended as general guidance for trained and qualified
installation, operating, maintenance and service personnel who are
familiar with and aware of the dangers inherent to handling potentially
hazardous electrical and/or electronic circuits. It is not intended to
contain a complete statement of all safety precautions which should be
observed by personnel in using this or other electronic equipment.

THE INSTALLATION, OPERATION, MAINTENANCE AND SERVICING OF THIS EQUIP-
MENT INVOLVES RISKS TO BOTH PERSCNNEL AND EQUIPMENT, AND MUST BE

PERFORMED ONLY BY PROPERLY TRAINED AND EXPERIENCED PERSONNEL EXERCISING
DUE CARE, PERSONNEL MUST FAMILIARIZE THEMSEIVES WITH SAFETY REQUIREMENTS,
SAFE HANDLING AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES
(E.G., FOR ELECTRICAL BURNS AND ELECTRICAL SHOCK).

Gates shall not be responsible for injury or damage resulting from
improper installation, operation, maintenance or servicing, or from

the use of improperly trained or inexperienced personnel in the perform-
ance of such tasks, or from the failure of persons engaged in such tasks
to exercise due care,

As with all electronic equipment, care should be taken to avoid
electrical shock in all citcuits where substantial currents or
voltages may be present, either thru design or shoxt circuit.
Caution should also be observed in lifting and hoisting equipment,
especially regarding large structures, during installation,

LTABILITY LTMITATION

The procedures outlined in this Manual are based on the information
available at the time of publication and should permit the specified
use with minimum risk, However, the manufacturer cannot assume
liability with respect to technical application of the contents and
gshall, under no circumstances, be responsible for damage or injury
{(whether to person or property) resulting from its use,

The manufacturer is specifically not liable for any damage or injury
arising out of failure to follow the instructions in this Manual or
failure to exexrcise due care and caution during installation, opera-
tion, maintenance and service of this equipment.

CAUTIONARY NOTICE

Always disconnect power before opening covers, doors, enclosures, gates,
panels or shields. Always use grounding sticks and shoxt out high volt-
age points before servicing, Never make internal adjustments, perform
maintenance or service when alone or when tired,

Never remove, short-circuit or tamper with interlock switches on access
covers, doots, enclosures, gates, panels ox shields. FKeep away from
live circuits, know your equipment and don't take chances. Properx
training of experienced personnel and observing the above guidelines
will help assure safe and continued operation of this equipment,
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MATINTENAKCE

PREVENTIVE MAINTENANCE

The M6108A Monitor Amplifier is designed

for jong, trouble-free service. However,

as with all high quality electronic equip-

ment, a regular program of inspection
should be followed.
te covered:

These points should

1. Check the power amplifier supply
volitage at the collector of Q%5 or Q7.

On the power transistors, such as the
2N1183% and 283614 , the collector is con-
nected to the case.

2. Check the speaker bus voltage,
which appears at the colleczstors, or
cases of Q6 and Q8.

3, Remove dust which collects on the
printed beard or in the housing, with a

soft brush.

It is recommended that when the ampli-
fier is first placed in operation, that
D.C, voltages be measured with the same
voltmeter that will be used for mainten-
ance and troubleshocting, and that these
readings be recorded on the amplifier
schematic. The speaker bus and B- volt-
ages should be recorded with an without

signal.
SERVICING

When servicing the amplifier, the follow-
ing points should be observed:

1. The condition of the power supply
can be most readily checked by measuring

the D.C. voltage bebtween the chassis and
(One
of the tw> power Transistors mounted on
the end of the chassis).
will be much higher or lower than nor-

the case of output transistor Q8.
This voltage

mal 1f trouble is present in the power
amplifier,

2. Voltages may be checked with Q5,
QE, Q7 and Q8 removed, provided that the
speaker load is discomnmected,

3. Ciréuit Ieéistances gshould be meas-
ured only after removing the assoclated
transistor or transisters, to prevent
damage due to ohm-meter battery voltage.

4, Do not remove or insert transistors
with the power on.

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

6. Circuit voltages are reversed from
gstandard vacuum tube practice, as 1s the
polarity of all electrolytic capacitors.

7 The location of the positive end of
each electrolytic capacitor is indicated
by the white dot marked on top of the

circuit board.

8. When replacing either Q7 or Q8,
and before turning on the power, check
with an ohm-meter between transistor
case and chassis to make certain that a
Note that

insulating washers are placed under the

short circuit does not exist.

transistors to provide insulation.

PRINTED CHASSIS COMPONENT REPLACEMENT

i. CHECKING COMPONENTS

The components should be carefully check-
ed by measuring circuit voltages and res-
istances before attempting to remove cone
of the leads from the printed chassis,
Extreme care must be exercised in remov-
ing the lead to prevent damage to the

board or conductors. This operation

ghould not be considered unless it is the
only way the component can be checked.

1f one lead must bes removed without dam-
age to the component, apply a well clean—
ed and tinned 25 Lo 60 watt iron to the
fillet adjacent to the lead. With small
long nose pliers or thin screwdriver, pry

the folded portien of the leal in line

{
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SAFETY NOTICE

WARNING: THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS AND
UNDER CERTAIN CONDITIONS, COULD BE FATAL,

This Manual is intended as general guidance for trained and qualified
installation, operating, maintenance and service personnel who are
familiar with and aware of the dangers inherent to handling potentially
hazardous electrical and/or electronic circuits. It is not intended to
contain a complete statement of all safety precautions which should be
observed by persommel in using this or other electronic equipment.

THE INSTALLATION, OPERATION, MATNTENANCE AND SERVICING OF THIS EQUIP-
MENT INVOLVES RISKS TO BOTH PERSONNEL AND EQUIPMENT, AND MUST BE
PERFORMED ONLY BY PROPERLY TRATNED AND EXPERIENCED PERSONNEL EXERCISING
DUE CARE, PERSONNEL MUST FAMILIARTIZE THEMSELVES WITH SAFETY REQUIREMENTS,
SAFE HANDLING AND OPERATING PRACTICE, AND RELATED FIRST-AID PROCEDURES
(E.G., FOR EIECTRICAL BURNS AND ELECTRICAL SHOCK).

Gates shall not be responsible for injury or damage resulting from
improper installation, operation, maintenance or servicing, or from

the use of improperly trained or inexperienced persomnnel in the perform-
ance of such tasks, or from the failure of persons engaged in such tasks
to exercise due care.

As with all electronic equipment, care should be taken to avoid
electrical shock in all circuits where substantial currents or
voltages may be present, either thru design or short circuit.
Caution should also be observed in lifting and hoisting equipment,
especially vegarding large structures, during installation,

LIABILITY LIMITATTON

The procedures outlined in this Manual are based on the information
available at the time of publication and should permit the specified
use with minimum risk, However, the manufacturexr cannot assume
liability with respect to technical application of the contents and
shall, under no circumstances, be responsible for damage or injury
(whether to person or property) resulting from its use.

The manufacturer is specifically not liable for any damage or injury
arising out of failure to follow the instructions in this Manual orx
failure to exercise due care and caution during installation, opera-
tion, maintenance and service of this equipment,

CAUTTIONARY NOTICE

Always disconmect power before opening covers, doors, enclosures, gates,
panels or shields., Always use grounding sticks and shorxrt out high volt-
age points before servicing. Never make internal adjusiments, perform
maintenance or service when alone orx when tired.

Never remove, short-circuit or tamper with interlock switches on access
covers, doors, enclosures, gates, panels or shields, Keep away from
live circuits, know your equipment and don't take chances. Proper
training of experienced personnel and observing the above guidelines
will help assure safe and continued operation of this equipment.
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with the hole.
more than four seconds at a time may dam-

Applying the iron for

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, RESCLDERING THE COMPONENT LEAD

If the component is good, replace as fol-
Use a metal twist drill (1/8" dia.
or less) to clear the hole only in the
fillet pof solder.
only. Remove sclder slowly to prevent
the drill from tearing the fillet,

lows:

Turn with the fingers

A

bottom view
of chassis

Fig. 3 =~ Cleaning Holes

With the iron applied to the fillet, pull
The wire gently ouft of the component side
of the chassis:

Fig., & - Removing Lead

Be sure the component lead is straight

Push it gently back
thru the hole until some of it shows on
the other side.
rapidly to prevent chassis damage.

and free of solder,.

Solder carefully but

3. REPLACIKG COMPONENTS

Components can be replaced with less
chance of damage t¢ the chassis than the
removal and rewiring of one of the leads.
Clip the leads close
Heat the
fillet and gently push the wire thru un-~
"£il the hook may be clipped off. Clip
the hook off (on the soldered side) with

Remove as follows:
to the bedy of the component.

-6

sharp cutters.

A ¢lip leads B pliers
I = e
€, 0 & & 1 3

2 i

ron tip

Fig. 5 -~ Removing Components

After removing the leads, prepare the
chagsis for the new component as explain-—
ed in paragraph 2 and Fig. 3.

To replace the component, fold the leads
on the new part to the same spacing as
the mounting holes. Insert the part and
fold the leads under the chassis to hold
the component firmly against it:

. = L
J fold & clip
here

Fig, & - Installing New Component

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

the conductor.

If the fillet is pulled loose, break it
off to get rid of the loose end. Fold
the new component lead to lay cn the con-
ductor and solder, If the component lead
is too short, solder in ancther piece of
wire to bridge 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 is twice
as heavy as used in average applicaticns
of this type of equipment. This assures

reliable sexvice and repair,
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Symbol No.

Ci
Cc2
C3
C4
- G5
C6
Cc7
C8
Co
C10
Cl11

CB1

CR1, CR2,
CR3, CR4

L1

TB1
TB2
TB3

XQ1, XQ2,
XQ3, XQ4
XQ7, XQ8
XQ5, XQ6

PARTS LIST

Gates Part No.

522 0227 000
500 0818 000
522 0256 000
516 0045 000
522 0242 000
522 0160 000
522 0306 000
506 0006 000
524 0147 000
508 0076 000
516 0087 000

606 0116 000

384 0371 000
494 0135 000

380 0014 000
380 0112 000
380 0011 000
380 0022 000
380 0035 000

‘540 0043 000

540 0100 000
559 0002 000
540 0091 000
540 0041 000
540 0073 000
540 0049 000
540 0070 000
540 0025 000
540 0035 000
540 0041 000
540 0018 000
542 1074 000
540 0009 000
540 0089 000

478 0187 000

614 0218 000
614 0024 000
614 0213 000

404 0066 000
404 0294 000
913 8826 001

Description

Cap., 50 ufd., 15 V.
Cap., 50 uufd., 500 V.
Cap., 20 ufd., 50 V.
Cap., 0005 uf., 1KV, +10%
Cap., 25 ufd., 25 V.
Cap., 100 #fd., 3 V.
Cap., 1000 ufd , 25 V.
Cap., .25 ufd., 200 V.
Cap., 2600 ufd,, 50 V,
Cap., .005 ufd., 100 V.,
Cap.. .05 ufd., 600 V.

Circuit Breaker, 1 Amp.

Silicon Rectifier
Choke, RF, 5 uh.

Transistor, 2N1414
Transistor, IN5087
Transistor, 2N214
Transistor, 2N1183 A
Transistor, 2N3614

Resistor, 560 ohm, 1/2W. 5%
Res., 130K ohm, 1/2W., 5%
Thermisior, 50K ohm

Res., 56K ohm, 1/2W., 5%
Res., 470 ohm, 1/2W., 5%
Res., 10K ohm, 1/2W., 5%
Res., 1K ohm, 1/2W., 5%
Res., 7.5K ohm, 1/2W., 5%

*. Res., 100 ohm: 1/2W., 5%

Res., 270 ohm, 1/2W., 5%
Res., 470 chm, 1/2W., 5%
Res., 51 ohm, 1/2W., 5%
Res., 1 ohm, 2W., 5% -
Res., 22 ohm, 1/2W., 5%
Res., 47K ohm, 1/2W., 5%

Transformer, Input

Terminal Strip, 7 terminal
Terminal Strip, 2 terminal
Terminal Strip, 2 terminal

Socket
Socket
Socket parts

e
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Warning, disconnect primary power prior to servicing.
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