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SPLCIFICATIONS

THi SXACUTIVE

994 6158 001 STEREQ TRANSISTOR CONSOLE.

GAIN:
Remote/Network to Line Out: 56 DB + 2 DB
Remote/Network to Speaker: 8 DB minimum
Microphone Input to Line Output: O4 DB +2 DB.
Turntable Input to Line Output: 62 DB +2 DB.
Microphone Input to Speaker Output: 106 DB minimum.
Turntable Input to Speaker Output: 64 DB minimum.

FROQUENCY RIESFONSE: (1 KC Reference)

+1.0 DB from 30 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 30 to 15,000 cps in all monitoring
speaker circuits.

HARMONIC DISTORTION:

0.5% maximum, 30 to 15,000 cps @ +8 DBM output on all
program lines.

O0.5% maximum, 50 to 15,000 cps @ +18 DBM output on all
program lines,

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

I.M. DISTORTION:

0.5% maximum (40/7000 cps @ 4:1) @ +8 DBM equivalent
sine wave output on all regular program circuits, 1.5%
maximum @ +18 DBM out.

1.0% maximum @ +39 DBM equivalent sine wave output on
all monitoring speaker outputs.

NOISE:

-122 DBM relative input noise on microphone channels.
-75 DBM relative input noise on turntable channels.
CROSSTAIK :

Below noise level in all stereo channels.
CHANN#LS :

10 Stereophonic.
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INPUTS:

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

OUTPUTS:
Program left, program right, program compatible,
5 stereo speaker lines with muting (plus one

optional), 1 stereo speaker line without muting
2 studio intercom speaker lines and 2 phone jacks.

TOTAL TRANSISTCRS:

2N422 Atye. 5
2N1414 Qty. 55
2N214 Qtye. 5
2N1183% Qtye. 8
2N1225 Qty. 4
2N1539 Qt¥e . 6
Total 76
SIZE:
53%" long, 11-3/8" high, 17-3/8" deep.
Net weight 107 lbs,.
s The Ixecutive
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INTRODUCTION

The Gates 994 6158 OO0l Stereo Control Console is a versatile 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 nixing cueing, and monitoring of a
variety of program sources. These sources include microphones,
turntables, tape recorders, remote pickups, and networks. These
siggals are fed to the two stereo channels in the transmitting
system.

Due to the flexibility of the console, other combinations of out-
put feeds are also possible. Provisions are included for the ad-
dition of a third output channel so that, simultaneously with the
FM stereo program feed, a compatible signal (combination of left
and right) may be fed to the AM transmitter. This third channel
may also be used to broadcast a completely different monophonic
signal to the AM transmitter. When stereo programs are not being
broadcast, the two output 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 isolated monophonic announcements on
stereo broadcasting. Or, two microphones can be used for stereo
announcements., Stereo monitoring of both the program output and
the audition bus is provided, 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 transistorized 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 console 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.
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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
section labeled OPLRATION. The installation crew should study
their section before actually starting the work. IKach section is
broken down to cover different phases so that unnecessary confusion
may be eliminated and the answer to any particular question may be
easily found. The engineering staff is urged to become acquainted
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 condition.

INSTALLATION

All the packing material, including any shipping frames and plat-
forms, should be carefully removed prior to the installation of
the M-6158 Stereo Control Console. The removable items include:

6 994 6034 001 Transistor Preamplifiers.

2 994 603%4 001 Transistor Booster Amplifiers
(same as the Preamplifiers).

2 994 5700 001 Transistor Program Amplifiers.

& 994 603%5 001 Transistor Cue-Intercom
Amplifier.

3 5 992 1555 001 Phone Jack Plate.

i 472 0429 000 Power Transformer

4 646 0%79 000 Group of Knob Decals.

i5 888 0745 001 Instruction Manual.

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

SIZE: The M-6158 Console is 53-1/2" long, 11-3/8" high and 17-3/8"
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 routing
of the interconnecting cables into the cabinet and the method of
connecting the cables to the control desk. The conduit 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 permit the cables to lay between the desk top
and the console base, making a right angle turn with the cables
to enter the cabinet. The cables are then dressed off the rear
of the desk and generally a protective cover is installed 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 facilitated by the holes in the center of several of the large
dimples in the cabinet base. The wiring adjacent to the mounting
holes should be fully protected during the securing operation.

AMBIENT TEMPIRATURES

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

CABLE AND CONDUIT LAYOUT

Cable and conduit layout is of utmost importance in the studio
installation. Good results, with a minimum of noise and cross-
talk, require careful planning and construction. A system hastily
installed, without thorough planning, invariably results in con-
tinuous trouble until rebuilt.

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

Whenever possible, do not run any of the four cables listed in a
conduit along with cables of different level classification. If
two or more cables must be run in a common conduit, never exceed
a difference of 40 db in level between the highest and the lowest
level in either cable. Use high quality shielded twisted pair for
all audio wiring, such as Gates catalog number 1261. For all
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 and the resultant noise problems.
Gates catalog number 8440 microphone cable is recommended.

In parallel cable runs of different levels, the most important
aid is physical isolation. Up to six inch spacing is preferred.
If there is not room for this isolation, do not lace all of the
wires in the same cables. Keep the cables laced separately for
the different level classifications even if two or more must lay
together. This will give much better isolation than when formed
into one cable. The deviations from the preferred methods must
not be taken lightly. Use them only as a last resort, not just
for convenience.
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Terminal layout is arranged in the console to allow adequate
separation of cables up to the point of connecting to the ter-
minal blocks. Low level microphone cables connect on the left
to TB1. Medium level cables connect in the center to TB3. High
level cables connect to TB4 and (in the rear) to TB6. Intercom
wiring connections are brought out to TB6 since these are auxil-
iary circuits which may vary in level from -50 DB to +28 DBM.
The speaker output cables are high level and should not be run
with low level cables.

Conduit generally affords enough shielding so that different
levels in separate conduit presents no isolation problem even
without spacing them apart. Microphone level conduit and
speaker level conduit can probably run along together with no
crosstalk. However, if practical, it is advisable to maintain
physical separation and add to the safety of the installation.
Power circuits, especially those with high current, should not
be in close proximity with program carrying conduit; electro-
magnetic shieclding is poor in most conduit.

GROUNDING CIRCUITS

Grounding circuits, like cable layout and most systems work
methods, are unpredictable to a certain extent. Therefore, no
hard and fast rules apply 100% of the time. In this section it
is attempted to cover the things to avoid and to present gener-
ally accepted practices that always give good results, or allow
good results to be obtained with minor modification. Entirely
different approaches have been used, some with good results, but
unless you are an expert on the subject, most are risky.

The console grounding system is based on the one point ground.
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 system prevents multiple ground
loops with the resulting hum pickup from circulating currents
and RF pickup and regeneration.

Axternal circuits connected in the console should not destroy
this system. Microphone circuits are not grounded in the con-
sole. The shields should not be grounded externally except after
noise checks. They may then be grounded if better results are
obtained. Turntable and tape inputs are unbalanced and the
common 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 circuit impedance will not match the 600 ohm
input, a matching transformer should be used. Order Gates A-21
line matching and isolation transformer.
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Thus, a safe rule to follow is: Do not ground either side of
external circuits. Generally, the shields of the cables should
ground at the console only. They may be connected to the ground
terminals in the console. There may be exceptions to this rule,
especially on microphone input circuits, so the shield grounds
should be wired in such a manner that they can be lifted in the
console and grounded at the other end. Again, this is part of
the test procedure to obtain lowest noise.

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

BALANCED AND UNBALANCZD LINES

If a circuit is ungrounded, it is considered balanced to ground.
If one side is grounded it is unbalanced. If the circuit is
center-tap grounded with a pad or coil it is balanced to ground.
Refer to the third paragraph under GROUNDING CIRCUITS for deter-
mining proper classification. Twisted shielded pairs should be
used for all circuits whether they are balanced or unbalanced.
Cancellation of noise and crosstalk pickup is approximately the
seme for either when the one point ground system is used.

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

CIRCUIT IMPLDANCLS

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

The turntables and tape inputs are 600 ohms unbalanced. These
impedances cannot be changed in the console and if other im-
pedances are desired, a 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 common or grounded side of
the inputs.
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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 taps on T1, T9, and T10, the matching transformer in
these channels. As connected, to 1 and 3, the impedance is 600
ohms. Connect to 1 and 2 for 150/200 ohms and to 2 and 3 for
30/50 ohms. The net input to channel 9 is 600 ohms and no match-
ing transformer is included in this channel. If other impedances
are desired an external transformer must be used.

INSTALLATION -~ WIRING

POWER CONNEZCTIONS

A 117 VAC circuit should be connected to terminals 1 and S08
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 1 and 2, 3 and 4, 5 and 6.

117 VAC for the warning lights should be connected to terminals
1l and 2 of terminal block 7. Studio A warning lights connect
to terminals 3% and 4 of terminal block 7. 117 VAC will appear
at these terminals when channel one lever switch is placed in
program or audition positions. Lights connected to these ter-
minals should, therefore, be in the same studio as microphones
connected to channel 1 inputs. Studio B warning lights should
be connected to terminals 5 and 6. 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 inputs. Control room warning lights, activated by
lever switch 3 should be connected to terminals 7 and 8 of
terminal block 7. Terminals 9 and 10 are wired for use with

a fourth relay. See the section on modifications for more
information. Warning light circuits should not be grounded

at any point and should not draw more than 2 amps of current.
Drawing 813 7289 001 shows the above connections in detail.

STUDIO INTARCOM WIRING

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

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

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

The fxecutive
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MONITOR SPEAKERS

All specaker wiring is high level and must be run in separate
conduit away from low level program circuits. Stereo monitor-
ing is provided to all studios as well as external lobby specak-
ers. 45/60 to 6/8 ohm speaker matching transformers should be
used. Gates A-30601 speaker transformers are satisfactory. The
relay deck has 47 ohm back loading resistors across the lines
when the speakers are muted. Do not parallel speakers across
the monitor outputs without using the matching transformers

just 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 block 6 -

Speaker Terminal
Studio A - Left 8A = "8R
Studio A - Right 9A - OB
Studio B - Left LOA - “1OB
Studio B - Right G B e L
Control Room - Left 128 = "12B
Control Room - Right LAA =7 158
Lobby -~ Left 1874 - 18B
Lobby - Right 20A - 20B

The "hot" side of each speaker should connect to the A terminal
on TB6 to insure proper phasing of speakers for best stereo
operation.

Studio A spcakers will mute when channel 1 lever switch is in
program or audition position. Studio B speakers mute when chan-
nel 2 lever switch is operated and control room speakers are
muted when channel 3 lever switch is operated. SPEAKEZR CIRCUITS
MUST NOT BE GROUNDED.

External monitor inputs, if used, should connect to TB5, 24-2B
for the left channel and TB5, ]1A-1B for the right channel.

MICROPHONE INPUT CONNICTIONS

Bach 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 S12 in "mono" position, the signal from micro-
phone input 1 is fed through both preamps so that both left
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and right channels will carry the same signal. Moving S9 to
"mic 2" position, switches microphones conneccted to terminals

5 and 4 into the channel 1 preamps. The function of S12, the
mono-stereo switch, remains the same with microphone 3 feeding
both lcft and right channels (when 812 is placed in the "mono"
position). Reference to the functional block diagram, drawing
842 3492 001, will help clarify these functions. Channel 1
microphones should be located in the same studio as the speakers
that are connected to mute when the channel 1 lever switch is
operated. '

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

Microphone Terminal

l -~ Left o Sl e Y
L= " Right 2h =~ 2B
2 - Left 2 - BB
2 - Right 4A - 4B

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

(See Instruction Book for the preamps for information on chang-
ing the impedance to 3%0/50 ohms.) (See section on GROUNDING
CIRCUITS for installation techniques.)

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

Microphone arrangements for channel 2 are the same as for
channel 1. Switching functions of S10 and S13% are the same
as 89 and S12 respectively, as explained above. The func-
tional diagram drawing 842 %492 001, shows thesc functions.
Channel 2 microphones should be in the same studio as the
speakers connected to mute when the channel 2 lever key is
operated.

Microphone connecctions to channel 2 are as follows -

Microphone Terminal Block 1
3 <« Lol%t 5A - 5B
3 - Right 6A - ©6B
4 -~ Left 7A - 7B
4 -~ Right 8A - 8B
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Again, proper phasing must be obtained between microphones for
best operation.

Switches S11 and S14 perform the same functions as S9 and S12
respectively, as explained under channel 1. Channel % micro-
phones should be in the same studio as the speakers 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 as follows -

Microphone Terminal Block 1
5 - Left 9A - OB

5 =~ Right 10A - 10B

6 - Left 3 = 18

& = Right 124 - 12B

Drawing 813 7290 001 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 inputs are
medium level (-20 DBM) 600 ohm unbalanced. If the output of
turntable preanp is unbalanced, the common side should be con-
nected to the common side of the input terminals (Row B) on
terminal block 3. As with microphone inputs, polarity of the
turntable inputs must be observed to insure that right and
left channel signals are in proper phase relationship. This
requires checking of all the wiring from the stereo pickup,
through the preamp to the console for proper connections.
Inputs to the turntable channels should not be grounded ex-
ternally. Isolation transformers may be used if necessary

to isolate external grounds or to connect inputs that should
not be grounded to the unbalanced turntable inputs.

Turntable inputs connect to terminal block 3 as follows -

Turntable Terminals
1 -~ Left Channel A e o R
1 - Right Channel 2A - 2B
2 = Left Channel 24 - 5B
2 - Right Channel 4A - 4B
3 =~ Left Channel 5A - 5B
3 -~ Right Channel bA - ©6B
& =~ Teft Channel 75 »~ - FB
4 -~ Right Channel 8A - 8B

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

Four stereo tape inputs are provided, switchable between chan-
nels 6 and 7. These are "medium-level" 600 ohm balanced inputs.

Connections are made to terminal block 3 as follows -

Tape Terminal
L el Teft 94 - OB
1 - Right 1LOA = =108
2 = Left el e D
2 - Right 124 - 12B
9 e Lol 134 = - 13B
5 = Right 14A - 14B
4 - Teft 1o w158
4 -~ Right 16A -~ 16B

As with other stereo inputs, tape connections must be made
with proper polarity to insure proper phasing of stereo
signals.

Although the console is intended to handle 4 turntables and
4 tapes, more than this number of turntables may be used by
connecting to tape inputs and switching them into mixers 6
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 and 5. In this case, one or more
turntable inputs will be sacrificed. Of course, not all the
tape or turntable inputs need be used.

REMOTE INPUTS

Provision 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 Terminals
I 178 = 178
2 188 == 188
5 19A - 19B
4 20A - 20B

It is suggested that, rather than connect the remote lines
directly to the console, they be brought out to jacks in
the station patch panel to allow a greater versatility in
programming. fxternal circuits should not be grounded.
The input level of these lines should be about -20 DBM.
This allows the use of isolation pads or equalizers and
still have sufficient gain for proper operation.
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NETWORK INPUT

A 600 ohm monophonic network input is provided with mixing
accomplished through mixer 9. 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 TB5, terminals 17A and 17B.

NiEMO INPUT

Channel 10 is a high level stereo channel provided for auxi-
liary use. Input connection should be made to TB5, 19A and
19B for the left channel and TB5, 20A and 20B for the right
channel. :

LINE OUTPUT CONN&ECTIONS

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

Line 2, if used, connects to TB4 terminals 14A - 14B, These
are 600 ohm balanced outputs. Observe correct phase relation-
ship bectween output lines to insure proper sound perspective
between left and right channels.

ZARPHONE CONNECTIONS

The earphone jacks for both the cue-intercom system and the
line monitoring circuits are mounted externally on a jack
panel. The panel should be mounted in a convenient location
in the control room and shielded twisted pair should be used
to connect.ito the conscle,Drawing 81% 7721 001 shows the com-
plete wiring deta.rls necessary for proper installation.

OPERATION

The arrangement of panel controls gives maximum versatility to
console opcecration while keeping actual operating as simple as
possible. Control functions are explained in the following
sections., In all cases, reference to the block diagram of the
console, drawing 842 %492 001, will help clarify these functions.

MICROPHONE SELICTOR SWITCHES

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

2 and 3, are three pairs of switches. These switches perform
identical functions for each channel. The microphone selec-
tor switch is used to switch between two sets of stereo micro-
phones in each studio. With the mono-stereo switch in the
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stereo position, the left and right microphones will be
switched to the left 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 mono position, the left microphone will feed
both left and right program or audition busses when the mixer
key is placed in the program or audition position. This al-
lows announcements to be made on both channels while broad-
casting stereo from other microphone combinations. For stereo
broadcasting, the line output switch must be in "stereo posi-
tion", as c¢xplained under LINE INPUT SWITCHING.

TURNTABLE SWITCHING

The four turntable switches, above mixers 4 and 5, select the
desired input to each mixer. When the channel switches, above
mixer 4, are in the "OFF" position, turntable inputs are nor-
malled through to the mixer 5 switches. When any of the switches
in channel 4 are switched "ON", the turntable input will ap-
pear at the output of mixer 4. Moving the channel 4 mixer key
to 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 the desired turntable input switch to the "ON" posi-
tion, above mixer 5, will switch the desired turntable input
into this mixer. Switching is arranged so that a turntable
cannot be switched into mixer 5, if it is already switched
into mixer 4. This prevents loading the turntable output by
paralleling it into two console inputs. Cueing facilities

are provided for by turning either turntable mixer fader fully
counterclockwise. This connects the turntable inputs to the
cue-intercom amp. Cueing can be accomplished by using the
panel mounted speaker or headphones (plugged into the cue
phone jack). The operation of the cue-intercom system is
covered in a later scction. No special provision is neces-
sary for monophonic operation, since mono records played on

a stereo turntable will result in identical signals in both
left and right channels.,

TAPE INPUT SWITCHING

Mixers 6 and 7, located to the right of the VU meters are
identical in operation to the turntable inputs discussed

above. TFour stereo inputs can be switched to either mixers

6 or 7. Outputs of mixcrs 6 and 7 can be switched to "program"
or "audition" busses. Cueing facilities are provided by turn-
ing mixer 6 or 7 fully counterclockwise, thus, connecting the
mixer to the cue-intercom system.
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REMOTE INPUT SWITCHING

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

a terminating load for the remote lines and allow over-ride

and talkback functions. See the section CUE-INTERCOM GYSTEM
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 between then
even with the over-ride tie-in on all lines.

A typical sequence of operation for a remote line will be:
Before air time, the studio operator would place the appro-
priate remote line switch in the "TB" position, and the cue-
intercom input selector switch to the "remote" position. When
the remote operator arrives at the broadcast site, he would
call in on the remote line., The studio operator would hear
his call and be able to talk back via the cue-intercom system.
After preliminary instructions, the remote input switch would
be placed in the "cue" position. When the remote operator
receives his cue the remote input switch is moved to the "mix"
position and the remote signal is brought up on mixer 8. An
alternate method of operation, before contact is established
with remote operator, is to place the appropriate remote input
switch in the "mix" position and the channel 8 mixer in the
"cue" position. This allows the remote operator to call in
and be heard regardless of the position of the cue-intercom
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.

NZITWORK INPUT

The network input is connected directly to mixer 9 and is put
in use by placing the mixer key to the program or audition
position and turning up the mixer gain control. Preview
monitoring of the network is provided by turning the mixer
control 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 mixer 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-intercom systen.
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NEMO INPUT

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

MONITOR INPUT SELECTOR AND LEVEL

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

LINE AMP INPUT SELECTORS

The inputs to line amplifiers 2 and 3% are selected by the two
switches in the upper right corner of the panel. Only the in-
puts to the above amplifiers are switch selected. Line amp %
is fed from the "left' program bus at all times.

For stereo broadcasting, line amp 3 input is switched to the
"stereo" position. This switches the "right" program bus into
line amp 3 and "left" and "right" stereo output will appear at
the outputs of line amps 1 and 3 respectively. If it is de-
sired to feed the same program to lines 1 and 3 simultaneously,
the line amp 3 input switch should be placed in the upper or
"simul." position. In this position, the signal on the left
program bus will appear at both line 1 and 5 outputs. Irlacing
the line amp 3 input switch in the center or 'aud L" position
switches line amp 3 input to the "left" audition bus. This
enables the console to be operated as a dual channel console
with line 1 being fed from the "left" program bus and line 3
being fed from the "left" audition bus. Stereo programs can-
not be broadcast when the console is operated in this manner.

Provision is included for the addition of a third line ampli-
fier to feed the line 2 output. With this unit in place, the
versatility of the console is greatly increased.

The line amplifier 2 input switeh selects the desired input.
In the "L + R" position, a compatible (left plus right) sig-
nal is available at the output of line 2. This allows broad-
casting a compatible monophonic signal on line 2 while a
stereo progran is carried on lines 1 and 3.

With the line amp 2 input switch in the "aud L" position the
line amp is switched to the "left" audition bus. This allows
a completely different monaural signal to be carried in the
middle channel, while stereo is being broadcast on channels

1 and 3. When the line 2 amp input switch is placed in the
"simul." position, the signal on the "left" progran bus will
appear simultanedusly at both line 1 and 2 outputs.
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It is evident that several possible operational setups are
possible. Stereo can be broadcast on line 1 and 3% with a
compatible (L + R) signal on line 2, or a completely inde-
pendent program can be handled on line 2 through the "aud."
bus. All three lines can handle the same program material,
or the comsole can be used as a dual channel system, 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 optional line amp is located on the
amplifier itself, and is accessible at the right end of the
amplifier when the console cover is raised. Signal levels in
the console are adjusted with the input channel mixers so that
control should not need adjustment after being initially set to
match the output levels of lines 1 and 3.

CUE-INTERCOM SYSTEM

Controls for the cue-intercom amplifier are located below the
VU nmeter.

The top control is the gain control, and controls the level for
both the "talk" and "listen" functions. Below the level control
is the cue-intercom input selector switch, which has 6 positions.
In the "net" position, the network line can be nonitored, Talk-
back is not possible in the network position. The remote 1, 2,

3 and 4 positions tie the cue-intercom amp to the 1, 2, 3, or &4
remote lines. For talkback facilities, the intercom selector is
switched to the desired remote line and the appropriate remote
input switch is placed in the "TB" position. The incoming re-
mote signal line will then be heard in the panel mounted speaker,
When the control room operator desires to talk out on the remote
line, he simply pushes the red "talk" button in the center of
the panel and speaks into the panel speaker. "ST1" and "ST2"
positions allow listening and talkback into studios 1 and 2 if
intercom units have been installed in themn.

Levels are adjusted so that normal listening volume will pro-
vide sufficient gain for talkback purposes. The system is
quite sensitive and does not require shouting or placing your
mouth near the speaker.

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

The intercom speaker on the console is set up to mute when the
channel 3 lever key is operated. This muting does not disable
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the "cue phone" jack, so it is still possible to cue a record
by monitoring the cue circuit with headphones. This jack is
labeled "cue". The intercom speaker is interlocked with the
headphone jack so that this speaker is muted whenever a phone
plug is inserted in the "cue" jack.

The studio intercom spcakers are muted with the regular speaker
mnuting relays so that it is impossible to talkback to a studio
when there is a live microphone in it. These relays operate
when the microphone channel is switched to either the progran
bus or the audition bus. This interlocking feature makes it
impossible to disturb the program and the console operator may
use the intercom system without concern.

VU MSTER SWITCH

VU meter 1 is not switched but is connected permanently across
the output of line 1. VU meter 2 is switched by the control
directly beneath it. It may be used to monitor the level of
output lines 1, 2, or 3, as well as the incoming network line.
For monitoring, the network should be connected to TB4 terminals
16A - 16B, this should be a balanced input. A utility position
is also furnished to allow the panel mounted meter to monitor
an external circuit. Connect desired external circuit to TB4 -
17-17B. The meters are set to read O VU with an input level

of +14 DBM. With the 6 DB isolated pads in the output of each
line this setting gives the standard +8 DBM level in the out-
going lines. This level can be changed by changing the pads

on the rear of ecach meter. These pads are marked AT21 and AT23
on thc schematic, drawing 852 5854 001,

HEADPHONE JACKS

The headphone Jjack labeled "line" is provided for headphone
nonitoring of all output program circuits. Phones can be
switched to the desired circuit by the switch labeled "phones".
The upper or "stereo" position provides monitoring of the

stereo program on lines 1 and 3. Stereo headphones with bal-
anced separated inputs must be used. Switch positions marked
"ATL1", "AL2", "AL3", provide monophonic monitoring of the out-
puts of line amplifiers 1, 2, and % respectively. The "network®
position allows monitoring the incoming network line. The net-
work should be tied to TB4, terminals 16A-16B. The Jjack labcled
"cue" allows monitoring the cue-intercom system with headphones
if desired. See the section on the CUE-INTERCOM SYSTEM for more
information.

PRINCIPLES AND THEORY OF OPLRATION

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

TRANSISTOR AMPLIFIER CIRCUITRY

Complete details on the various amplifiers used in the console
will be found in the individual instruction books included in
the back of this manual. However, a word here about the cir-
cuitry will &aid in explaining overall console setup. The pre-
anps, monitor booster amps, cue-intercom amp and the monitor
amps, have transformerless output circuits. Grounding of ex-
ternal wiring is critical for best noise figures and to avoid
crosstalk, especially in the high gain cue-intercom amp. If
modifications are made on the console, care should be exercised
to insure that unwanted grounds do not enter the picture. Under
no circumstances should the monitor speaker wiring be grounded
externally.

CUE-INTERCOM SYSTEM

Reference to the schematic, drawing 837 9345 001, of the cue-
intercom amplifier; and to drawing 852 5854 001, the overall

console schematic for the wiring of this system; will aid in

understanding the operation of the cue-intercom system.

An interstage volume control, remotely mounted on the front
panel, helps reduce noise at normal operating levels.

The incoming remote lines normally operate with a signal level
of up to +8 VU. This level is padded down, to a level suffi-
ciently low to prevent overloading the cue amplifier, when
listening to the remote lines. These pads consist of the 620
ohm resistor across the input of each remote line and the 5100
ohm resistors in series with each side of the line. These pads
are built up on S38, the cue-intercom input selector switch,
located on the front panel. These pads also give isolation
between lines when more than one line is switched into the cue
amp .

The maximunm gain of this am_lifier is approximately 90 db.
Since the input and output of the amplifier comes in close
proximity at the talk-listen relay (K5), wire dress is very
inportant here. The grounding of the cue-intercom system is
also very critical. Do not allow any part of the external
speaker or other system to be grounded. They are grounded in
the console. Shielding of all external spcaker lines is ne-
cessary to prevent hum and possible regeneration.

The frequency recsponse of the amplifier is rolled off severely
on both cnds of the spectrum to provide the best compromise

of cueing and intercom functions. Do not attempt to alter it
without taking all of the circuit requirements into considera-
tion.
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SIMULTANEQUS FHLED TO LINE AMP 2 & 3.

The line amplifier input switches allow switching the output of
line amp 1 into line amp 2 and 3. Pads AT12, AT13, and AT14
adjust the signal level to a level comparable to those appear-
ing at the other positions of the line input switches. The
absolute output level of line amp 2 will depend upon the rela-
tive gain control settings of both line amps 1 and 2. For
example, pads AT12 and AT13 have a total loss of 65 DB. If
both line amps are set to have a gain of 65 DB, a -55 DBM
signal applied to the input of ALl will appear at the output at
a +10 DBM level. After passing through the pads it will appear
at the input of AL2 at a -55 DB level. AL2 has the same gain
as ALl so it will appear at output of AL2 at +10 DBM also.
However, if the amplifiers are set for different amounts of
gain, the signal will not be the same at both outputs. A
signal amplified 70 DB for example, will be padded down only

65 DB and again amplified 70 DB, so the output of ALZ2 will be
10 DB higher than the output of ALl. Pads AT12 and ATl are
adjusted to give equal levels at the outputs of all line amps,
when input switches are in "simul." position, with normal
operating levels. Pads AT13 and AT14 can be adjusted, if
necessary, to better suit the local requirements.

MIXING SYSTEM

The mixing system consists of a ten channel mixer, utilizing
ladder type controls connected in a parallel, minimum loss
type, mixing circuit.

VU METER AND ISOLATION PADS

The two VU meters are set up to read "zero" when signal level
of +8 VU is being fed into the program line. Isolation pads
are placed in each output line to isolate the console circuits
from the various telephone line reactances.

RELAY DECK

Speaker muting relays are nounted on a double sided, etched
wiring circuit board. The relays are of a plug-in type and
can easily be removed from the console for servicinge.

The relays have 4 pole double throw contacts that are connected
to mute the studio speakers and connect a 47 ohm load in place
of the speakers. The relays also energize the proper warning
light in the studio, and nute the intercon speaker to prevent
intercon use in a studio with a live microphone. Provision is
included for the addition of a fourth relay, if neceded. Order
Gates stock number 574 010% 000. This relay plugs into the
rear socket on the relay deck. Connections to this relay are
nade on TB6 and TB7. See section on MODIFICATIONS for complete
details.
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SPEAKER MATCHING TRANSFORMERS

All house monitor spcakers should have matching transformers.
These should be 45/50 ohms to voice coil. The output impedance
of the monitor amplifiers is 4 to 16 ohms (8 ohms nominal). The
parallel combination of the speakers should fall in this range.
The 47 ohm back loading resistors, mounted on the relay deck,
prevent the load from changing when the speakers are nuted.

REGULATED POWER SUPPLY AND POWER TRANSFORMER

The power supply has two DC outputs. A =37 V unregulated out-
put for the cue-intercom amp, and a -30 V regulated supply for
all other circuits. Transistors XQ4, XQ5, and XQ6 amplify any
change in output voltage. This sensing signal is then fed to
XQ2, which in turn controls the voltage drop across XQl. XQl

is 1n series with the output and maintains a constant voltage
with varying load and power line. Zener diodes CR9, CR10 and
CR1l provide reference levels for the voltage sensing amplifier.

Overload protection is provided by XQ? and the associated cir-
cuitry. Maximum current out of the power supply is limited to
approximately 600 ma. R12 provides for adjusting the output
voltage over a small range, to allow for zener diode voltage
tolerances. When installing the console, this voltage should
be checked and if necessary, R12 readjusted to give -30 volts
at the output + and - bus. The console power transformer is
designed to mount externally. This prevents the high hum field,
surrounding the powecr transformer, from inducing a high hum
level into the low level console circuits. Three independent
28 volt windings are necessary to provide complete isolation
between each monitor amplifier and the main console power supply.

MAINTENANCE

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

long life expectancy of semiconductor devices. In this con-
sole, high quality components, conservatively rated, have been
combined with the latest circuit techniques to give maximum
dependability with a mininum of emergency maintenance. However,
even the finest equipment may become erratic or inoperative if
not properly cared for. We strongly recommend that the station
engineer plan a routine preventive maintenance schedule and make
every effort to faithfully follow it.

VOLTAGE MEASUREMENTS

Average voltage recadings are given on the schematic diagrams of
the various amplifiers. It is recommended that, after the con-
sole is installed and operating satisfactorily, these readings

be checked and recorded on the schematic. This will provide

The Executive
6/26/62 : -19- 994 6158 001

www.SteamPoweredRadio.com




the station engineer with a record of the actual voltage read-
ings in his installation, using his meter. If trouble later
develops, he will then be better able to judge whether or not

a particular circuit is operating properly since he will have
available a record of the various readings of his particular
equipment. DC readings were taken with a 20,000 ohm/volt meter
as indicated on the schematic. RMS signal voltages are shown
in parenthesis and must be measured with a vacuum tube volt-
neter. If a VIVM is used to measure DC voltages, slightly higher
readings may be obtained.

MiCH.NICAL COMPONENTS

The channel mixers are step type low impedance attenuators.

If sealed types are used, they require no maintenance. If
unsealed types are used, they require cleaning about four
tines a year in the average location. A well air conditioned
room would allow longer periods between cleaning them. A very
dusty location would require more frequent cleaning. The at-
tenuator contacts should be cleaned and lubricated by using
Davenol (sometimes called Daven oil). A soft, lint-free cloth
should be used to remove the dirty accumulation from the con-
tact surfaces. Davenol is inexpensive and may be purchased
from the Gates Radio Company.

The relays, and the channel lever keys, were selected for long-
life and trouble-free service. The contacts are self-wiping
and everyday use will keep these contacts burnished. The con-
tacts on the keys and relays that receive infrequent use can
be cleaned by operating the equipment several times, thus,
periodic operation of unused equipment will keep the contacts
clean. In case of stubborn trouble, usc a contact burnishing
tool (Gates TM-1l). Abrasive papers, files and grease solvents
should never be used on these contacts. Grease or oil should
not be used on relay or key contacts. This would make then
collecect dust, get gummy and cause contact burning and possible
failure.,

The Centralab lever keys have excellent wiping action and will
probably not require any cleaning. If one of these keys is
danaged, it is better to replace it than to attempt to repair
it. Use the parts list 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 console which would give most installations ade-
quate operating facilities. Realizing, however, that sone
users may require facilities that are not coumon, we have in-
cluded in this section information about possible modifications
which can be made on the console. Plan your modification care-
fully and allot sufficient time to complete it so that it will
be well executed and will not be a source of trouble.
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PATCH PANEL FACILITIES

All of the important internal circuits of the console are ter-
minated and jumpered on the main terminal board. These Junpers
may be removed and normalling Jjacks wircd in place of them.
This would permit patching around sections of the console,
fceding the console signal to other equipment and feeding
signals into selected secctions of the console. Of course, any
of the inputs or outputs may normal through patch panels before
connecting to the external conncctions. The proper use of
patch panels will make the difference between a very versatilc
and a rather restricted installation. On the other hand, if
patch panel facilities are not required, their elimination
will reduce the number of possible operational errors. The
station engineer nust weight all of the factors carefully and
act accordingly.

If patch panels are used, they must be wired correctly. They
should be wired so that the polarity of the circuits are phased
properly in normalling and patching operations. The patch panel
should not introduce grounds in any of the circuits, circuits
that need ground will have them as explained in the section
labeled GROUND CIRCUITS under INSTALLATION.

Circuits of more than 40 DB difference in level should be sepa-
rated in the patch panels. It is recommended that the Jjacks be
segregated into low level, medium level and high level groups
and all wiring attached to the different groups be cabled sepa-
rately. The cables must have sufficient physical separation to
prevent crosstalk as explained in INSTALLATION. If the cir-
cuits on the patch panel were located in a progressive order,
as located in the console or system, patching would be much
easier.

MUTING RELAYS

An extra socket is provided on the relay deck for a fourth

nuting relay, if desired. This relay may be wired to nute

with the operation of channels 1, 2 or % when the lever key
is actuated.

The "hot" side of the relay coil appears at terminal 4B on
TB6. For operation with S1 (channel 1), connect 4B to 1B on
TB6. For operation with S2, connect 4B to 2B on TB6. For
operation with S3, connect 4B to 3B on TB6. With the fourth
rclay (Gates drawing 574 0103 000) in place, warning light
connections (1 amp max. load) can be made to terminals 9 and
10 on TB7. Monitor speaker connections may be made on TB6:
"Left" spkr. - Terminals 14A-14B; "Right" spkr. - Terminals
15A-15B. The spcakers will mute, and the warning lights will
operate simultaneously with the other relay already connected
to the channel key selected. The fourth relay (as well as
the other three relays) may also be wired to operate with
external switching, if desired.

. The Executive
6/26/62 21~ 994 6158 001

www.SteamPoweredRadio.com



Sinply connect terminal 4B to one side of the switch and run a
lead from the regulated '"+30 volt bus" on the power supply to the
other switch contact. Muting of relays 1, 2 and 3 may be chang-
ed, if desired. The "hot" side of relay coils 1, 2 and % appear
on TB6, terminals 1A, 2A and 3A, respectively. Muting voltage
from channel switches S1, S2 and S3 appear on TB6, terminals

1B, 2B and 3B, respectively. To change relay operation, renove
the factory installed jumpers and connect the desired relay coil
terminal to the desired channel switch terminal. For example,
if it is desired to operate relay 3 from channel 1 key switch,
Jjunper TB6-3%A to TB6-1B.

STEREQO NITWORK OPERATION

If it should be desired to operate mixer 9 as a stereo channel
the splitting pad (AT27) in the input should be removed and the
inputs converted directly into the mixer. Shielded twisted pair
should be used for this purpose. Connect TBS5 - 174-17B to the
mixer 9 terminals marked IN and C respectively on the rear secc-
tion of the mixer. Connect TB5 - 18A-18B to the mixer 9 ter-
ninals marked IN and C respectively on the front section (clos-
est to the panel) of the mixer. The left program input will
then connect to TB5 - 17A-17B. The right program source will
connect to TB5 - 17A-18B.
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WARRANTY

This equipment is warranted by Gates Radio Company of Quincy, Illinois
to be free from defects in workmanship and material and will be repair-
ed or replaced in accordance with the terms and conditions set forth
below:

1. Gates Radio Company believes that the purchaser has every right to
expect first-class quality, materials and workmanship and has created
rigid inspection and test procedures to that end, and excellent pack-
ing methods to assure arrival of equipment in good condition at desti-
nation.

2. Gates Radio Company will endeavor to make emergency shipments at
the earliest possible time giving consideration to all conditions.

3, Gates Radio Company warrants new equipment of its manufacture for
one (1) year, (six (6) months on moving parts), against breakage or
failure of parts due to imperfection of workmanship or material, its
obligation being limited to repair or replacement of defective parts
upon return thereof f.o.b. Gates Radio Company's factory, within the
applicable period of time stated. Electron tubes shall bear only the
warranty of the manufacturer thereof in effect at the time of the
shipment to the purchaser. Other manufacturers' equipment covered by
a purchaser's order will carry only such manufacturers' standard
warranty. These warranty periods commence from the date of invoice
and continue in effect as to all notices, alleging a defect covered
by this warranty, received by Gates Radio Company prior to the ex-
piration of the applicable warranty period.

The following will illustrate features of the Gates Radio Company
warranty:

Transmitter Parts: The main power or plate transformer, modula-
tion transformer, modulation reactor, main tank variable
condensers all bear the one (1) year warranty mentioned
above.

Moving Parts: As stated above, these are warranted for a period
of six (6) months.

Electron Tubes: As stated, electron tubes will bear such warranty,
if any, as provided by the manufacturer at the time of
their shipment. Gates Radio Company will make such
adjustments with purchasers as given to Gates Radio
Conpany by the tube manufacturer.

A1l other component parts (except as otherwise stated): Warranted
for one (1) year.

Abuse: Damage resulting from abuse, an Act of God, or by fire,
wind, rain, hail, in transportation, or by reason of
any other cause or condition, except normal usage, 1s
not covered by this warranty.

4, Operational warranty - Gates Radio Company warrants that any new
transmitter of its manufacture, when properly installed by purchaser
and connected with a suitable electrical load, will deliver the speci-
fied radio frequency power output at the output terminal(s) of the
transmitter, but Gates Radio Company makes no warranty or representa-
tion as to the coverage or range of such apparatus. If a transmitter

12/1%/61 : Pl o
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does not so perform, or in the event that any equipment sold by

Gates Radio Company does not conform to any written statement in a
contract of sale relative to its operating characteristics or capa- |
bilities, the sale liability of Gates Radio Company shall be, at the |
option of Gates Radio Company, either to demonstrate the operation |
of the equipment in conformance with its warranty, or to replace it

with equipment conforming to its warranty, or to accept its return,
f.o.b. purchaser's point of installation and refund to purchaser all
payments made on the equipment, without interest. Gates Radio Company
shall have no responsibility to the purchaser under a warranty with
respect to operation of equipment unless purchaser shall give Gates

Radio Company a written notice, within one (1) month after arrival of
equipment at purchaser's shipping point, that the equipment does not
conform to such warranty.

5. Any item alleged by a purchaser to be defective, and not in conform-
ance with a warranty of Gates Radio Company shall not be returned to |
Gates Radio Company until after written permission has been first ob-
tained from the Gates Radio Company home office for such return.

Where a replacement part must be supplied under a warranty before the
defective part can be returned for inspection, as might be required

to determine the cause of a defect, purchaser will be invoiced in full
for such part, and if it is determined that an adjustment in favor of

the purchaser is required, a credit for an adjustment will be given

by Gates Radio Company upon its receipt and inspection of a part so
returned.

6. All shipments by Gates Radio Company under a warranty will be
f.0.b. Quiney, Illinois or f.o.b. the applicable Gates Radio Company
shipping point.

7. Gates Radio Company is not responsible for the loss of, or damage
to, equipment during transportation or for injuries to persons or
damage to property arising out of the use or operation of Gates equip-
ment. If damage or loss during transportation occurs, or if the
equipment supplied by Gates Radio Company is otherwise damaged, Gates
will endeavor to make shipment of replacement parts at the earliest
possible time giving consideration to all conditions. It is the
responsibility of a purchaser to file any claim for loss or damage

in transit with the transportation company and Gates will cooperate
in the preparation of such claims to the extent feasible when so
requested.

8. Gates Radio Company, in fulfilling its obligations under its
warranties, shall not be responsible for delays in deliveries due to
depleted stock, floods, wars, strikes, power failures, transportation
delays, or failure of suppliers to deliver, acts of God, or for any
condition beyond the control of Gates that may cause a delayed de-
livery.

9. This warranty may not be transferred by the original purchaser
and no party, except the original purchaser, whether by operation of
law or otherwise, shall have or acquire any rights against Gates
Radio Company by virtue of this warranty.

10. Gates Radio Company reserves the right to modify or rescind,
without notice, any warranty herein excep¥% that such modification or
rescission shall not affect a warranty in effect on equipment at the
time of its shipment. In the event of a.conflict between a warranty
in a proposal and acceptance and a warranty herein, the warranty in
the proposal and acceptance shall prevail.

11. This warranty shall be applicable to all standard Gates catalog
items sold on or after March 1, 1960,

Gates Radio Company
12/13/61
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Symbol No.
Al ,A2,A3,A4

AB1,AB2,
AP1,AP2,
AP?, APY,
AP5,AP6

AL, 4AL3

AM1 , AM2
AQ1

AT1,AT2,AT3

AT4 ,AT5, AT6,
AT7 ,AT8 ,AT9,

AT10
AT12,AT16

AT13,AT14

AT15
AT17,AT18

AT19,AT20
AT21
AT23%

AT24 , AT25
AT26,AT27

c1,C2,C3,C4

J1A/B
J2A/B
J3

K1,K2,K3,K5

LSl
M1 M2

10/22/62

THE EXECUTIVE

994 6158 001 STEREO TRANSISTOR CONSOLE

PARTS LIST

Gates Stock No.

396

994

994

994
5 g

I

20
913

-2 ]

913
913

2L
945
8919
913
£ 2

506

612
612
612
274
722

630

0120 000

6034 001

5700 001

6108 002
6035 001

0252 000

{14 "¢

&
5594 -025 T~ 999

0253
FH9

5918

5867
2921

5922
6031
6031

6033
5968

001
001

001
001

001
002
001

001
001

0005 000

0285

0355
0268

000
000
000

0103 000
0009 000

0105 000

000 |

1 $4

(S 0‘?

-

Description

Lamp, 28 V. #1819

Booster Transistor, Printed
Wiring Preamplifier, Plug-in

Transistorized Program Amp.,
Plug-in

Transistorized Monitor Amp.

Transistorized Cueing Amp.,
Plug-in

Dual Attenuator, 600/600

Dual Attenuator, 600/600 W/Cue

"U" Pad Assembly, 34 DB,
15K/300
"U" Pad Assembly, 5400/150,

35 DB
Matrix Network Pad Assembly

"U" Pad Assembly, 45 DB,
26K/150
"U" Pad Assembly, 7200/600

VU Pad Assembly
VU Pad Assembly, 600/600, © DB

"H" Pad Assembly, 600/600, 6 DB
2 Way Splitting "T" Pad, 6 DB

Cap., si-ufs, 20 V.

Cue Switchboard Jack

Line Switchboard Jack
Receptacle

Plug-in Relay, 4PDT, 24V. DC
Speaker, 45 ohm, 3"

VU Meter, Model 1349 "B" Scale

The Executive
994 6158 001

www.SteamPoweredRadio.com



PARTS LIST

Symbol No. Gates Part No. Description

R1,R2,R9,R13,

R14,R21,R25,

R26,R3%,R40,

R44 ,R5%,R57,

R68,R72,R81,

R85,R91,R98,

R99,R128,R129,

R130,R135,R136,

R142,R146,R150,

R155,R160 540 0042 000 Resistor, 510 ohm, 1/2W. 5%

R3,R5,R10,R12,
R15,R17,R22,
R24,R27,R29,
R34 ,R36,R41,
R43,R45,R47,
R54 ,R56,R58
R60,R69,R71,
R73,R75,R82,
R84 ,R86,R88,
RO2,R94,R143,
R144 ,R147,R148,
R151,R15%,R156,
R158,R161,R163 540 0051 000 Resistor, 1200 ohm, 1/2 W. 5%

R4,R11,R16,
R2%,R28,R35,
R37,R38,R42,
R4G , R4S, R49,
R50,R51,R55,
R59,R61 ,R62
R6%,R64,R65,
R66,R70,R74,
R76,R77,R78,
R79,R8%,R87,
R89,R93,R107,
R108,R110,R113,
R116,R119,R152,

R157,R162 540 0044 000 Resistor, 620 ohm, 1/2W. 5%

R6,R8,R18,

R20,R30,R32 540 0070 000 Resistor, 7500 ohm, 1/2W. 5%
RZ. R19 . K51 540 0029 000 Resistor, 150 ohm, 1/2W. 5%

10/22/62 -2- The Executive
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Symbol No.

& R39,R52,R67,
RB0,R90,R95,
R131,R132,R133,
R134,R141,R145,
R149,R154.R159

R96,R97
—R100

R101,R102,
R104

R103%
R105

R106,R109,R111,
R112,R114,R115,
R117,R118

R120,;R121 ;Ri22,
R123%,R124,R125,
R126,R127

R137,R128,

81 .52 ,85.84,
s5,56,87,58,
$9,810

811,812,813,
S14,815,816,
817,818,819,
890,807 oo
823,824 825,
826,827,828,
529,830,

s41,sh2

S31,5%2,833,
534,526,537

535
838
—539
® _ o
S43
10/22/62
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Gates Stock No.

PARTS LIST

540
550
550

540
540
550

540

540

540

602

602

602
600
600
600
600
604

0032

0236
0237

0018

0039
0215

0066

0579

0059

0047

0007

0005
0201
0219
0213
0218
0230

000

000
000

000
000
000

000

000

000

000

000

000
000
000
000
000
000

Description

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

Master Control, 2500 ohm
Mon. Gain Dual Control,

2500 ohm

Resisistor, 51 ohm, 1/2W. 5%
Resistor, 390 ohm, 1/2W. 5%
Control, 10K ohm

Resistor, 5100 ohm, 1/2W. 5%

Resistor, 47 ohm, 2W. 5%,
(Part of relay board)

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

Lever Key, Series 4803, Pos. 1
Locking, 14, 1B, 1D Left &
Right, Pos. 2, locking, 14, 18,
1D Left & Right

- &
Lever Switch ‘log- g
Lever Switch
Mon. Selector Switch
Intercom Selector Switch
VU2 Selector Switch
Phone Selector Switch
Pushbutton Switch, SEﬁT, N.O.

The Executive
994 6158 001
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PARTS LIST

Symbol No. Gates Stock No. Description

P15 .06,

T7,78,T9,

T10 478 0009 000 Audio Transformer, A2l

T2,T4 478 0230 000 Speaker Transformer, A-3%6283

T3 478 0231 000 Speaker Transformer, A-36792

i 18 6 472 0429 000 Power Transformer, A-36766

TBl1,TB2,TB5,

TB4,TB5,TB6 614 0434 000 Terminal Block, 20 pair

TB? 614 0054 000 Terminal Board

TB8 614 0050 000 Terminal Board

XAl,XA2,

XA3 ,XA4 406 0317 000 Filot Light Socket

XK1,XK2,

XK3 ,XK4 404 0161 000 Relay Socket (Part of relay
' board

XK5 404 0160 000 Relay Socket

10/22/62 =Y The Executive
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PARTS LIST

M6205 TRANSISTOR
REGULATED POWER SUFPLY

Symbol No. Gates Stock No. Description

Cl,C2 522 0268 000 Cap.,; 20 nfd., 10003V,

C3 524 0100 000 Cap., 1000 8f.;-50 ¥s

C4 506 0005 000 GO+, 1 080 "0 ¥,

C5 522 0297 000 Cap. . 250 afd., 50(M)YV.

C6 522-052F 000 Cap., 500 uaf.; S0 ¥,

CR1,CR2,CR3,

CR4,CR5,CRo,

CR7 384 0062 000 Silicon Rectifier, X5A2

CR8,CR9,

CR10,CR11 386 0014 000 Zener Diode

Fl 398 0017 000 Fuse, 1 amp., 250 V.

Ql,Q3% 380 0016 000 Transistor, 2N1539

Q4 380 001% 0009 Transistor, 2N1225

Q2,Q6 380 0014 000 Germanium Transistor, 2N1414

Q5 380 0011 00O Transistor, 2N214

R1 . BY,

R8,R11 540 0073 000 Res., 10K ohm, 1/2W., 5%

R2 540 0066 000 Res., 5100 ohm, 1/2W. 5%

R3 542 0696 000 Res., ¢} olm, 1 W., 5%

R4 540 062% 000 Res., 3300 ohm, 2 W., 5%

R6,R7,R9 540 0071 000 Res., 8200 ohm, 1/2W., 5%

R12 550-0217 2000 Sub-miniature Potentiometer,
2K ohm, 1/4 W.

R10 540 0059 000 Res., 2700 ohm, 1/2W., 5%

R13% 540 0058 000 Res., 2400 ohm, 1/2 W., 5%

R14 540 0570 000 Res., 20 ohm, 2 W., 5%

TB1 614 0112 000 Terminal Board

TB2 Terminal Board (Part of
Mech. Assy.)

XCR8,XCR9,

XCR10,XCR11,

XQ2 , XQ4,

XQ5,XQ6 404 0066 000 Socket

XF1l 402 0076 000 Dual Fuse Block

XQ1,XQ3 404 013%6 000 Transistor Mtg. Kit

11/19/62 -5- M6158 "EXECUTIVE"

STEREO CONSOLE

www.SteamPoweredRadio.com




| i8x|  GATES RADIO COMPANY 842-3492-o0l
T82 ‘7 1 i EE"' QUINCY, ILLINOIS SCALE
O ;AP'?J-—O TB2-18 : | VU 2 ' G'F’UONA—:} —VU_-l 106 [ 105 | 104 | 103 | 102 | 101 |Gor. No. LIST OF PARTS
S " : i
aasal G M : t KigHT :_VU —1 LLE_F_I___ QTY.| QTY.| QTY.| QTY.| QTY.| QTY. | ITEM REFERENCE g.{‘ FIN. DESCRIPTION MATERIAL
O AP ——OTB2-20 MASTER L. , e
ol il s | AT 21 T |
TB2 CHAN. S Eet L ~ 7{1 e AT”A 3 MO AT 23 | i
5 6 | Tel TB4 % | -
e JTFC }’ A O—r’OZCéD.L 13 14 o 7. 8 \é - TB4-13
g BLIS | | pemnr ' OO pposmin [ OOt & * Armer mOsel L ERT
TB2 | 1 ' - LEFT ATI12 +8VU oo |
OO ! ()—-‘-’O—é MW i
APZ 7 yg AUD.R »
: L dal 3 ., . !
» AN. 2 ' 2 O
é AP3 TB2 - e ‘ - AL T 3 % PGM COMPAT\BLE.
R 97 10 ) - 1B TB4 , AL2 i1 AT24 +8VU 6GOoO L |
o i o s r 91Z—l o ¢ | S | |
~ e | [
7 4 OF M TazATZ: gl * |——o—o e S 2‘ Uz |
o Og——o S AP4 _—_'——_HO—??. % O_’O—é L_p'mng'l ) STEREOi)\< NIET !
N S13 CHAN. 3 O— ) 4 i UTILITY P |
: | rue  CHEREREE Ly | % sS40 ’
5 O——O\Po_ﬁn_ APS o-,——o-—é : : TBA-\G l . 0 OPTIONAL
ooyl 3] i SAL nero—| 4 3] Al :
gi TBZATa : i : o < AT I3 { S36 ke T O fee M_';EO_VO- l %
| oteo—% & i : | INE. PHON
| 5|4 : S 16 Vg . Ll e ’ 'tp\uo 3 | A peil i o E e s ?;O TB7-9+10
Tw CHAN. 4 e | : | M | J\Ml—o-‘-_—g_v—-[ i i 2 e ‘Q“ W b
519 Ma AT L4 MASTER R, : o Y
M 2§ AT4 o—r’o—é % T8 (00 ;.-; O’((J ll TBG-14
O/ A | ()—————* '1 " | % :
Ic\ﬁ- S4 PRl S\MUL Bl st TR4 , | o gl'“ —O—% L
_ 1 e S LE-v | o2 AT\e f\ TBA4-\5 o__i
e t/g o i 4 L 3 e -0 Pwoé?;}w% TR0 EXTELRNAL - i .- 25 % O P6GM RIGHT a | TBe-15
<)————————o1 o— M9 Y
S 2 2 sie | : ERG "o STEREO ‘ ?'Grlv “MON. INPUT | & +8VVU 600N & %E [f R
r Qa___o)’z—"/oc:_} ~ ¢ MATI7 MY AT | AT 19 TBEl G Tes 2 | '
NN ‘
T CHAN.5 | _'yf
A g g s TB5 [ = i rag
L 3 SiT 1 ATS/ oanne o ® T8l pypimen 12 ' omro———0O-0— AN st Nz gt L
j - $S 5 I Ig_%o 4 ABI ¢ 4, Moul';aﬁi btk * : T
| P T 4 ‘ LEFT ¢ s 2 ! (LBl ' | LOBBY
( o2 TB4 $35 2 ! T862
| %%, J o % AT20 l ] . R
Sl8 See Iv ARA | rBs L .
: et \ : PR el v R 25 B4 pale 35| Am? e | con | of” .
8 2 o5& 2 ‘ 3 & Al e LIToR. % %
© CHAN. 7 : ‘EITGBHT O A 0 rRIGHT i 9.2 s TB7-748
OM CHAN.@ O—-—-——# ) i TRBG IO— —O— @ W.L.
S27 1o : |
7 sea o i A oo | R TB6
10 o . 12 BEg ). ‘ | TBG | E 2 L
i | ¥ O-J——o—-} ; 3A 3R o———-m'o_% CONTROL
;/s AP\ i ) -0 ROO™M
S28 10 7 OV 0 4 e S ‘: o K3 | 1a
T AP 3 = 1 i
A 12 o v % AP 4 —— | o O’PQ Eee o
E o—o{o—oﬁ CHANT o—» -9 APS - - % ! °To " = ‘Q’ e S
O3 T - — /g : o—=0—2 APG ~a— w N Lo
3 0—5250)!‘)_0}0—5 G0 L e | BB Lol : | et kg %"E E<L
P A o - | ' o 4 : AB2 = be j ,9 TBGe e 4/"0 STUDI\O
ey P A £ ALl = Ee FL I R ‘
b L Eeer e Az - — e T;o%_ (=
% ae@ "%’ INTERCOM s PS\ —9 | S
E o e : AQ\ -—— : ‘ | ;
| 0- & ‘ : |
AY2c . 2Yte e ‘ | I} | TBT.S4e
/g . ' é Q()TBS"?. MUTING CKT co 1 ‘C% \Q, W .
GVEME Y ¥ | <——+ 5 | % TRG
(20000) +, ATB' Y ® 3 TV] cue PHONES S1-S3 o= BG ?—OTG | ”€_< - o
Co00000) RED l : é T STUDIO
‘ + l TALK : | 2A 28 —-i——-O’LC % 2
: (ﬂVV\# O O C : !
| S4l 2 | Z_é R
CHAN.9 | . TBG-Il
— TB5-\7 AT27 st v |
l O (g o ‘ =0 2 : : 1Y%
 NET NG SR e i ' | | Te6-s |2 —: STUDIO |
ik | S | | | INTERCOM
o : I
TBS5-18 2 AAAE : ! 3 | = -
G |
T9 | | a
CHAN. O : | | STUD\O 2
TBSC:LICI _ | s100© | | { | +§lEE< | INTERCOM
TR : e o | | e
ATiO | 700 o 5 L | | ‘
NEMO P L | , o | | OTB7-142 15V 60N
c3 oLB o %% V%Z oleog | | | | - OTBR-1%2 28V G0N
¥ - CcuE TB5-20 . s i i o { o g‘“—o —i-i' o a0 OTB8-344 28V 60N
Mix ¢ § | o | OTB8-546 28V 60
e g it g o B '
—t —o0 | | B LT |
'8 M T # ! <
| |
oy 0 Ry L | T Sk R “
3 CVE . - S £ e s = o S TME  FUNCTIONAL BLOCK DIAGRAM
O_M_* - x o 0% z 2 > | S B o STEREO |0 CHANNEL TRANSISTOR CONSOLE
T.B. . & 5 5 o & oo [ronveron] | FOR_STUDIO CONTROL M-6158
534 "CcuE , CUE-INTERCOM SELECTOR S$38 | %‘ i e B o L S B L e
20 S R www.SteamPoweredRadio.com | > A Fe, « R I S AR - e =
e e - o b'a QQ uﬁﬁ'ﬁ&‘féni D“'EIZ ﬁ ST SHEET  OF 842—349?_;—00\



David Wigfield
No User Manual Wiki Blue


, /
T5|16] 12 e . e
fE sl ey ol @ AL3 ROW B — (om"i(oamt_)
? e | = TB6
| (08 i3 ROWA —« K3
~l oyl (o] S 0] o] -] @ || | |S Q_‘@ AL 2 (OPTIONAL) S T
alfallallalijalla]lal lal|o |l (S | | 788 |
{
= ki
bl E IR ol ) T4 | | 1BY N
?
ROW B —~ ,
i T Bi i[ B2 “ TB3 T84 “ B85 l POWER SUFPLY . e
| ROWA — i : i b :
S 1T i -
| A
FRONT
www.SteamPoweredRadio.com COMPONENT LAYQUT
§ TRANSISTOR STEREO CONSOLE
* : : M6158 |
{
z ‘ " QHL 82& 8534 oo




8 GATES RADIO COMPANY 81%- 7290 00|
T QUINCY. ILLINOIS SCALE
[
318190788 LIST OF PARTS
Q.QTY. QTY.|QTY.|ITEM REFERENCE éP)E FIN. DESCRIPTION MATL.
Row
& 8
d | O4—— MIKE .| LEFT
e
; d 2 OF—— MIKE | RIGHT
N
© o web ok 3 et MIKE.Z LEFY
= E
L
3 § 4 O—— MIKE 2/RIGHT
f 5 O} MIKE S LEET
¢
¥
o d ¢ O—~——— MIKE 3 RIGHT
5
¢ 9| d' 7 0—— MIKE 4 LEFT
% i
2 1 | o 8 O—— MIKE 4 RIGHT
T
g1 ot MIBRE SLEET
A
A d o O~ MIKE 5 RIGHT
E
: . i} O MIKE & LERT
> | 12 o—— MIKE 6 RIGHT
O 130
bis STATUS
3“ |°vv.'o~ www.SteamPoweredRadio.com
CH: Mezgo g M- TITLE A//CROPHONE INPUT e
DATE v i / 4 IsPEC GSM102.
: CONNECTIONS ME/SEE
DR. BY #8C | E i f FIN. -7290-00/
DATE 240 /62 ﬁ*’b STEREO CONSOLE 813




GATES RADIO COMPANY

813-7289-001

NO. |MADE For

DEVELOPMENT

PRODUCTION

MECH,
CHK.

PROJ.

£
| ov.
'cTioN

By

www.SteamPoweredRadio.com

8 QUINCY, ILLINOIS SCALE
a1 8181e (8 LISTOF PARTS
LF!QTY. QTY.|QTY. |ITEM REFERENCE GOP‘:N FIN. DESCRIPTION MATL.
QY o
$
&
QW % %
B s W
Seal O 5 - -
-~ - e
< L k= -0 ®
@ o
] o
« al
- O B @
Qug| k 4 g & ¢
S i :
_8 e i M coenn
O O -
3
Q0 ek gl B
o2 ; e
ol
® =R S U
" I~
Q
% /0 Q i _j...-._._-——() < | =
o
=8 /¢ 533
S $ el Jo g B SR
X Z
Q <Z( o
< N
= 0 i
r\_o —
\
9k
N
STATUS 5

CH. B%cxiv

DATEY.5 s

MTL.

DR. BY #8C

DATE 2/5/2

sg_&

TITLE

POWER TRANSFORMER AND
WARNING LIGHT CONNECT/ONS

M-6/58 STEREQO CONSOLE

NLESS OTHERWISE SPECIFIED,
ALL TOLERANCES PER GATES

C GSmi02.

Bl3-7285-00I

t.



GATES RADIO COMPANY
QUINCY, ILLINOIS

813-7300-00/

R.|FIRST
NO. |MADE FOR

3|28 |o® LIST OF PARTS
G QT;Y. QTY.|QTY.|ITEM REFERENCE GST.V FIN. DESCRIPTION MATL.
Row @
E B
QA %ijﬂé}ﬁ} 18 <
O/—/}) 12 gt
C,{?b - -
/;;:z f?“ é’a;ml [L5=F
Q/—b_\() A |5Cx~*-‘ i
O 40
350 STUDIO A INTERCOM
+ —
© 60
710 STUDIO B INTERCOM
Qs O LEFT ) o
STUDIO A SPEAKERS
Lo GES & RIGHT }
- 4
& o| Qlo LEFT &
V' }STUDIO B SPEAKERS
w| Qn O RIGHT
i
©| Q2O LEET } -
CONTROL ROOM SPEAKERS] -
0z e RIGHT
Qe O LEFT ) |
IOPTIONAL SPEAKERS
Qs O RIGHT
O e O
i i LEFT LOBBY SPEAKER
19 |
STATUS
"'CD:VILOPMINT PRODUCTION 20 R'GHT LOBBY SPEAKER
e TG
—‘f-rv.bu g www.SteamPoweredRadio.com
it ;:m., b TITLE MON/TOR SPEAKER e Tocaances  PER aATES
DAT i PEC GSM102.
CONNECTION -STEREO CONSOLE
DR. BY #8C | ENG. FIN. /3.73 -
DATE 3/7/('1- L}HL M6 /5& 8 OO ()O/




"}
Eﬁ GATES RADIO COMPANY §13- 7300-00) |
g QUINCY ILLINoIs | SCALE NoNE
a‘mng_wg Bica LIST OF PARTS |
b)’ aty |aTY|QTY [ITFM| REFERENCE ﬁg FIN, DESCRIPTICON MATL,
Py B %
REP iy
J‘R;CCAK s RS 2 BEAGRE e T s LEFT
1 C 4
, ; A B e
A 2 C520 Tl KIGH
N
B ;‘, J3 O Lt B LBFT
L £ e 5 RIGHT
c | s & Ity e
RIGHT
- T LEFT
% L Ee i
T RIGHT
FI a0 ol
CJ d9 O TAPE | LEFT
. HT
€ Kas 0D TAPE JuBle
: 74 .
5 ¥lagmo TAPE 2 LEFT
L
r 2 RIGHT
I Ll o TAPE
ﬁ A2 " TAPE 3 LEFT
M A
- TPAPE B RIGKT
m N 514 G VAR
N
- e | Sis TAPE & LEEL
7
x PE 4 RIGHT
i1 18120 A
¢ MOTE LINE |
ﬁ ST RE :
: 1 LINE
,:l Cﬁa > KEMOTE !
E 9 O TEMoeTE LINE S
STATVE p =
DEVE LOPMELT |FRapUCTION 8 6200 REMOTE Ly 4
i ;
T
; - www.SteamPoweredRadio.com
C;f;fc\l MTL, TITLE: TURNTABLE. é‘TﬂPE INPU 7s
DR\ By 076 |ENG, IN, CONNECT ION-STERED CDNSOLE 2 i
DATE yw“r_gm Fo UNBALALCED M &/158 813 ~7300 -0/




4 GATES RADIO COMPANY o s )0/
E‘é‘ QUINCY, ILLINOIS SCALE
L3
et 89818 1% LISTOF PARTS
QTY. | QTY.|QTY.|ITEM REFERENCE G.;TP‘J FIN. DESCRIPTION MATL.
TOP
S VNE RS PHONES |
REAR o F'J e 1
VIEL) ! QD - EJD{J g
JACK PLATE £ - [ ,
7O TB5-/10A / \\ F- TESY S8 o 7O TES-14A
Sl \
70 TB5-/08 N 70 TB5-9A s Jo TB5-13B
70 TB5-I38
NOTE: LJHEN INSTALLING EXTERNAL CUE
PHONES, REMOVE JUMPER ON TBS5
BETWEEN I3A AND 14A BEFORE
CONNECTING LEADS FROM PHONE JACK
STATUS
' grion www.SteamPoweredRadio.com
cH. BY JA ™ mMTL. TMLELEARPHONE JACK: CONNECTIONS priss cvmme e
csednd o 4 JO CH. STEREQ TRANSISTOR CONSOLE-===
DR. BY.?))Z EN VL FIN. Mk,
DATEL-Z9-42 69 e M-6/58 Bli3r77221-Q01

/¢




- g‘yz- ~3ﬁfjaai

8 o o5 i = » L == Sk s i iz B i il oy i b e IR o i TR R e Sl T — e
‘ I G| | GATES RADIO COMPANY 822 -3EIT imoy
i | E;u_ QUINCY, ILLINOIS SCALE
i !
!z 106 | 105 | 104 | 103 | 102 101 LIST OF PARTS
. ! < QTY.|QTY.{ QTY.|QTY. |QTY. {QTY.| ITEM % REFERENCE GI:L‘; FIN. DESCRIPTION MATERIAL
| 18
2
.
1
;
4
4 ’ L w {
L ]
5 |
“ i e s
" . i 30VDC REG . 47
6 = [ ' AT
X5A2 XQl . G
- | 2NI539 |
7 - 37V Ve ~
| e s e oy l
‘ TP e e N >\, £1L] ! —I_SENSING - g -
: o | S O O
i | ige XQ2 | CRIO
Fn il y NI B ¥ csic o RIO. 1 o o
O 4. CR8 i | s 8200 2700 |
9 1000, o ©33C { | =D B\ | l
i o \ XQ4 Sl %as xqe 1% Co 2 %
s CR5 | CR6 il 2NI225 AN | 2N1414 | +250 T8 2
e O . =BV RI R2 {2
" i “%Mﬂ* VABRNAG =@ e AR ke St Ml et /L\\ o i 4 '
poms 4L s | R g =
. l IO el Shay ke )
! 5 Ded : ¢ — ¥
3’ ‘ 502 ! RS '“—? oy 'L_“"‘*"'?.OV {
i 1OK (h ﬁ :
20 ‘ CR9 gy & & 3RIS
00 | g ‘
'O“§ ¥.6530 R7 % Sthe cRII ki
® i e .
Pins XQ3
ol 2NI539
;501”)0@:{ L i e ’\)\.«_:__, 2 CEESER R + SENSING .
750 R N ; . +30 VOLTS OUT
\\\w‘///f’ }jf
CR7 t |
R14 ' R4 | |
—&- ANNVNVNAAN L _‘-_H L l AAN A | |
20 5 XBAD 3300 |
2% ; 2w |
|
I
LALL RESISTORS 2 WATT 5% EXCEPT WHERE NOTED. B t; -
2 ALL CAPACITANCE IN MFD., WITH D.CWV. EMIETER  © i e ~ COLLECTOR i DOT DENOTES CATHODE
3.0C VOLTAGES MEASURED WITH 20K .n./VOLT METER, ‘L/J o COLLECTOR EMITTER |
4 R7 IS ADJUSTED TO PROVIDE —30V% OUTPUT. //(/\
5.[] DESIGNATES BOARD LUG GCONNEGTIONS. =E S B c
6 LAST R NO 14 | % o)
T LAST C. NO 6 SOCKET SOCKET ZEON%’E;EBODE
SMALL-SIGNAL POWER TRANSISTOR ke ,
TRANSISTOR | |
. TTETRANSISTOR REGULATED POWER SUPPLY )
| : »..‘; T a— STEREO CONSOLE ~  M6205 |\
{ , | % MEC'; zzzzzzzzzz —nooucﬂb'_‘_‘MT‘ : FIN' e T (2
£ www.SteamPoweredRadio.com i % e L e = PO s s
5 [.* t % a8 : ,,’;’;".l;? - ‘2273;??27 g A P .,Zf ﬁ ql SHEET  OF 42 -3485-2- ‘*h


David Wigfield
No User Manual Wiki Blue


solid statesman line—



David Wigfield
No User Manual Wiki Blue


Fig. 1 - M5700 Transistor Program Amplifier

The Gates Transistor Program Amplifier is
available in three versions:

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

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

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

TECHNICAL DATA

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

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

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

Intermodulation Distortion:
Under 0.3% at +14 dbm equivalent sine
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wave power output, using 40 and 7000
cps., mixed 4:1. Under 1.5% at +24
dbm.

Noise Level:
-115 dbm equivalent input noise.

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

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

May



Load Impedance:
Factory connected for 600 ohms.
. also be connected for 150 ohms.
Maximum Input Level:
=35 dbm.
Maximum Output Level:
+24 dbm.
Maximum Operating Ambient Temperature:
559 C. {1319 F.)
Maximum Storage Ambient Temperature:
859 C. (1859 F.)
Power Requirements:
30 volts D.C., 90 ma., 0.1 mv.
maximum ripple.

May

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

Finish:
Cadmium plated cover, black
escutcheon plate.
Mounting:
M6031 Mounting Tray required to mount
in M6029 Shelf Assembly. Shelf assem-
bly accommodates seven Program Ampli-
fiers and requires panel space of 3-1/2"
X19".
Size:
2-7/32" wide, 3-1/8" high, 10-3/4"
long, overall.
Weight:
4-1/4 1lbs. net.
Cubage:
0.8 cu. ft. domestic pack.

8-1/4 lbs. packed.

DESCRIPTION

The M5700 Program Amplifier is completely
transistorized, and is designed for use as a
line or isolation amplifier in broadcasting
and recording applications. Special tech-

‘iques have been employed to obtain low
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.

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

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

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 type for the Gates
transistorized units. It is possible, where
maximum use of shelf space is not required,
to mix trays of different sizes. Thus a pro-
gram amplifier and preamplifier could be
placed at the left and a power supply at the
extreme right. Proceed as follows:

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

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

GUIDE BAR

813 6350 00!

Fig. 3 - Shelf Assembly With Guide Bar

3. Determine whether or not the guide bar,
shown in Fig. 3, will be required. The pur-
pose of this bar is to prevent possible dam-
age to the mating connectors when upward
pressure is inadvertently applied to the am-
plifier during withdrawal. The bar will be
required only where no other protecting ob-
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,
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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, as shown
on the schematic diagram and on Fig. 4.
Refer to Fig. 4 for connections for 600 ohms
impedance. Note that the input terminating
resistor, R31, must be changed to 620 ohms
when making this change.

i AMPLIFIER 7|
0ARD (
€

813 6379 OOl

Fig. 4 - Input Transformer Connections

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

Both the M5700 and M5700B models have.
these changes incorporated.

The output transformer is factory connected



;

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

iagram. 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
+30V. 4
Circuit Ground 4
Output Connections 5,6
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

']umper together all #13 terminals on the

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

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

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

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

EXTERNAL VOLUME CONTROL

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

THEORY OF OPERATION

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

THE PREAMPLIFIER

The four stage preamplifier has a transform-
er coupled input and emitter follower out-
put, with direct coupling utilized between
Q1 and Q2, and between Q3 and Q4. The
first stagetransistor is a low noisetype de-
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signed for use in critical low noise appli-
cations .

Biasing is accomplished by a combination
of voltagedivider and emitter resistance, as
with R2, R3, and R5. This method of bias-
ing also insures a high degree of tempera-
ture stability. Signal degeneration is pro-
vided for Q1 by R6, and for Q3 by R17. A
loop feedback network connects from Q3,
thru R7 and C5, to Q1. The large amount of
feedback and degeneration obtained by these
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methods reduces distortion in the preamp-
lifier to an extremely low value, and makes
the operation almost completely independent
of variations in transistor parameters.

THE HIGH LEVEL AMPLIFIER

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

large-signal distortion to a low value.

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

The feedback network, R28 and C1l6, is
used primarily for low frequency response
compensation.

B+(P1-4)—
TI OR,WH—|
B-(PI-12)—

Tl SEC—]
GRN.

] CONTROL
EPI-I
AMP. IN

—ECONTROL ARM.
PI-2

[~ CONTROL COM.
PI-3
~—B+(PI-4)

B-(PI-12)
T2 PRI. RED

——T2 PRI. BLUE

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

PREVENTIVE MAINTENANCE

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

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

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

SERVICING

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

1. The condition of the output stages, Q7

and Q6, can be most readily checked by
measuring the D. C. voltages associated
with these stages.

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

3. Do not removeor insert transistors with
the power on.

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

5. Circuit voltages arereversed from stand-
ard vacuum tubepractice, as is the polarity
of all the electrolytic capacitors.

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

PRINTED CHASSIS COMPONENT REPLACEMENT

CHECKING COMPONENTS

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

Remove as much solder from the lead as

possible. Remove allthe 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.

bottom view
of chassis

Fig. 7 - Cleaning Holes
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Be sure the component lead is straight and
free of solder. Push it gently back through
the hole until some of it shows on the other
side. Solder carefully but rapidly to pre-
vent chassis damage.

REPLACING COMPONENTS

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

@) clip

here pliers
s
A B T
£ T
iron tip

Fig. 9 - Removing Components

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

| I—
Wiron tip

Fig 8 Fig. 8 - Removing Lead

After removing the leads, prepare the chas-

sis for the new component as explained in

Fig. 7, paragraph 2.

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

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

|1 1
~J

fold & clip
here

Fig. 10 - Installing New Component

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

If a fillet is pulledloose, break it off to get
rid of the loose end. Fold the new compo-
nent leadto layon the conductor and solder.

If the component lead is too short, solder ing.

another piece of wire to bridge the gap
Printed chassis constructionplaces no strain
on repairs of this nature, thus, soldering
alone will provide sufficient mechanical
strength even with heavy shock and vibra-
tion in almost every case.

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

PARTS LIST
Symbol No. Gates Stock No. Description ‘
Cl 508 0215 000 Cap. . =01 uf,, 100V,
C2,; Cll 522 0178 000 Cap., 25 uf., 6 V. D0,
C3 522 0160 000 Cap., 100 uf., 3 V. D.C.
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Symbol No.

Gates Stock No.

c4, C7, C8

Cc10, C13 Sy
C5 516
C6 522
Cl4 522
C15 508
Cle6 506
Pl 610
QY 380
Qz, Q3, 4,

Q5, Q6 380
Q7 380
R1 540
R2, R4 548
R3, R12, R22 540
R5 540
R6 548
R7 540
R8 540
R9 540
R10 540
R11 540
R14 540
R15 540
R16 540
R17 540
R18 540
R19 540
R20 540
R21 540
R23 540
R24 540
R25 548
R26 548
R27 540
R28 540
R29 548
R30 (M5700A,B) 550
R31 (M57004) 540
] 478
T2 478

XQl, XQz, XQ3,
XQ4, XQ5, XQ6 404
XQ7 404
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0242
0054
0187
0189
0076
0005

000
000
000
000
000
000

0248 000

0004

0014
0012

0034
0050
0062
0066
0049
0046
0077
0068
0064
0081
0086
0048
0063
0032
0058
0035
0089
0073
0025
0049
0094
0095
0053
0084
0093
0218
0029

0183
0125

0066
0149

000

000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000

000
000

Cap.
Cap.
Cap.
Cap.
Cap.
Cap.

Plug

!

7

7

7

’

7

Description

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

200 uf,, 6 V. D.C,
300 uf., 6 V. D.C,
.005 uf., 100V,

«1 uf., 200V, D.C,

Transistor, 2N422

Transistor, 2N1414
Transistor, 2N1183

Res.

Res.

Res.

Res.

Res.

Res.

Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.

Res.

Res.

Res.

Res.
Res.

{ 4

1

240 ohm, 1/2 W., 5%
20K ohm, 1/2 W., 1%
3600 ohm, 1/2 W., 5%
5100 ohm, 1/2 W., 5%
100 ohm, 1/2 W., 1%
750 ohm, 1/2 W., 5%
15K ohm, 1/2 W., 5%
6200 ohm, 1/2 W., 5%
4300 ohm, 1/2 W., 5%
22K ohm, 1/2 W., 5%
36K ohm, 1/2 W., 5%
910 ohm, 1/2 W., 5%
3900 ohm, 1/2 W., 5%
200 ohm, 1/2 W., 5%
2400 ohm, 1/2 W., 5%
270 ohm, 1/2 W., 5%
47K ohm, 1/2 W., 5%
10K ohm, 1/2 W., 5%
100 ohm, 1/2 W,., 5%
1000 ohm, 1/2 W., 5%
28K ohm, 1/2 W., 1%
4640 ohm, 1/2 W., 1%
1500 ohm, 1/2 W., 5%
30K ohm, 1/2 W., 5%
61.9 ohm, 1 W., 1%

Potentiometer, 2500 ohm
Res., 150 ohm, 1/2 W., 5%

Transformer, Input
Transformer, Output

Socket
Socket






INSTALLATION AND OPERATING INSTRUCTIONS

FOR

M-60%4 TRANSISTOR PREAMPLIFIER

GAIN:
FREQUENCY RESPONSE:
HARMONIC DISTORTION:

INTERMODULATION
DISTORTION:

NOISE LEVEL:
SOURCE IMPEDANCE:
INPUT IMPEDANCE:

QUTPUT LOAD IMPEDANCE:
MAXIMUM INPUT LEVEL:
MAXIMUM OUTPUT LEVEL:

MAXIMUM OPERATING
AMBIENT TEMPuLRATURE:

TECHNICAL DATA

45 DB +1 DB operated into a 600 ohm load
+1 DB, 30 cps to 15,000 cps.

Under 0.5% from 50 cps to 15 KC at

+5 DBM output.

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

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

-122 DBM equivalent input noise.

30/50 and 150/250 ohms.

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

600 ohms +10%.

-40 DBM.

+5 DBM.

55 O 1RY P

MAXIMUM STORAGE AMBIENT

TEMPEZRATURE:
POWER REQUIREMENTS:

TRANSISTORS:
MOUNTING:

SIZE:

6/28/62
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850 ¢, .. (3852 %)

-30 V. DC at 15 ma with less than oL N
ripple.

1 - 2N422 3 = 2N1414
Requires M-60%9 mounting frane.

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

-1~ M-6034 Transistor Preanplifier



DESCRIPTION

The Gates M-6034 Transistor Preamplifier is a premium quality
low noise unit for use in consoles, and is completely tenpera-
ture compensated using the latest techniques. The amplifier
has a gain of 45 DB with a maxinum output in unbalanced and
transfornerless, which is designed to operate into a 600 ohn
variable attenuator.

The input is balunced, and is connected for 150/250 ohm source
inpedance at the factory but may be reconnected for 30/50 ohms.

THEORY OF OPERATION

This amplifier is designed to provide a fixed gain of 45 DB.
It is a four-stage anplifier and utilizes a transformerless

output. It features negative feedback to reduce distortion

to a very low level and minimizes specification changes with
transistor changes.

Signal is applied to pins C and E and is fed through trans-
former, Tl, to the base of Q1 (2N422). Ql is a low noise
transistor operated at ideal collector current for mininum
noise. It will be noted that the first stage is series fed
through T1 to provide the maximunm input gain from Tl. Cl
and Rl are connected across the secondary of Tl to stabilize
the anplifier. The value of Rl and Cl were picked to pro-
vide a roll off above the audio range to prevent amplifica-
tion of very high frequency noise.

The signal is then direct coupled from the collector of Ql

to the base of Q2. Q2 is a very high gain stage because the
enitter is 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 Q4. Q4 is an euitter
follower. Enitter 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 fron
R17 through R13 and C9, R7? and C5 to the emitter resistor (R6)
of the first stage. R13 and C9 provide a boost of 1 DB at 30
cps to make the response flat in the audio range.

MAINTENANCE

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

6/28/62 -2 M-60%4 Transistor
Preanplifier
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SHOULD TROUBLE OCCUR =-

Step 1 - First check all DC voltages. The DC voltages
deternine the bias points of the transistors
and any departure of 20% or nmore should be
considered a defect. NOTE: Use of the resis-
tance chart will help detect faulty components.

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

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

DO NOT use an ohmnmeter on the printed wiring with transistors
in their sockets. Excessive current can flow to damage themn.

DO NOT renove or insert transistors with the power ON.

REMEMBER - In transistor circuitry B+ is ground, therefore,
capacitors have the positive side connected to
ground.

DO NOT probe the printed board with the power ON with a metal
screwdriver, etc., that.cquld.short .ont wiring.
RESISTANCH CHART

Resistance Chart taken with Ql, Q2, Q3%, Q4 from sockets
renoved. Remove all transistors before making resistance

check.
Measure F 7
Resis- 4 g2 - 9F &
tance To B-{ To GndfTo B-1{l To Gnd |To B-|| To Gnd|To B-
Fron 3 ! ' :
W =
Base AR 30K 30K 900 10K 14K B DI
Enitter 15K 2.9K 13K 195 10K 2.2K 12K
Collec= 4 30K 5K OK 14K Be DA 10K 0
Loyt t H
ii
6/28/62 -3 M-60%4 Transistor .
Preanplifier
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Symbol No. Gates Stock No. Description

0 508 0215 000 Cap.; 01 af, 100 ¥,

2 522 0178 000 Cap., 25 ut, 6V,

C3 522 0160 000 gap. 100 uf, 3 V.

C4 07,

c8,Cc10 522 0242 000 Cap., 25 ufy 25 ¥V,

c5 516 0054 000 Cap., 001 uf, I KV

cé 522 0187 000 Cap., 200 uf, 6 ¥.

c9 522 0158 000 Cap., 50 uf, 3 ¥

Ql 380 0004 000 Transistor, 2N422

22,23 ,Q4 380 0014 000 Transistor, 2N1414

R1 540 00%5 000 Res., 270 ohn, 1/2 W, 5%
R2,R4 548 0050 000 Res., 20K ohm, 1/2 W, 1%
R3 540 0062 000 Res., 3600 ohn, 1/2 W, 5%
R5 540 0066 000 Res., 5100 ohm, 1/2 W, 5%
R6 548 0049 000 Res., 100 ohm, 1/2 W, 1%
R7 540 0038 000 Res., 360 ohm, 1/2 W, 5%
RS 540 0077 000 Res., 15K ohm, 1/2 W, 5%
RO 540 0068 000 Res., 6200 ohm, 1/2 W, 5%
R10 540 0064 000 Res., 4300 ohm, 1/2 W, 5%
R11 540 0081 000 Res., 22K ohm, 1/2 W, 5%
R12 540 0062 000 Res., 3600 ohm, 1/2 W, 5%
R13 540 0025 000 Res., 100 ohm, 1/2 W, 5%
R14 540 0086 000 Res., 36K ohm, 1/2 W, 5%
R15 540 0048 000 Res., 910 ohm, 1/2 W, 5%
R16 540 006% 000 Res., 3900 ohm, 1/2 W, 5%
R17 540 00%2 000 Res., 200 ohm, 1/2 W, 5%
R18 540 0058 000 Res., 2400 ohm, 1/2 W, 5%
{13 § 478 0221 000 Transformer, Input
XQl,XQ2,

XQ3,XQ4 404 0066 000 Socket

Schenatic - 837 9416 001

6/28/62 —l - M-60%34 Transistorized
Preanplifier
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INSTALLATION AND OPERATING INSTRUCTIONS
FOR
M-60%5 CUE-INTERCOM AMPLIFIER

TECHNICAL DATA

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

FRIEQUENCY
RESPONSE: Pecaked for nmaximun intelligibility.

HARMONIC
DISTORTION: Under 4% at +28 DBM (.6 W) at nid-band
frequencies.

NOISE: -105 DBM equivalent input noise.
SOURCE

IMPEDANCE: 45 Ohns.

OUTPUT LOAD

IMPEDANCE: 45 Ohms. (High Inpedance Speaker)
MAXTIMUM

INPUT LEVEL: =35 DBM

MAXTMUM
OUTPUT LEVEL: +28 DBM

MAXIMUM OPERATING
AMBIENT TEMPEZRATURE: 552 Cs '(151° ¥

MAXIMUM STORAGE
AMBIENT TEMPERATURE: 85° 0y (185" %)

POWER REQUIREMENTS: -36 V. DC (unregulated) 10 - 75 na.
TRANSISTORS: 2 - 2N214 2 2= 2N118%
3 -~ 2N1414 1 - 2N1225
SIZE: 3-1/4" Wide X 7-1/2" Long X 1" Thick
DESCRIPTION

The Gates M-6035 Transistor Cue-Intercon Amplifier is designed
to be used in transistor consoles for cueing and talkback pur-
poses. The anmplifier 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 ohn speaker or
resistive load.

6/26/62 -1~ M-6035 Cue-Intercon
Anplifier,
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The amplifier is designed to be used with the M-6039 mounting
frane, which carries a mating receptacle for the printed card
type connection. The connections on the printed wiring board
are gold flashed for positive connection with the gold contacts
on the mating receptacle.

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

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

THEORY OF OPERATION

For the purpose of explanation, the Cue-Intercom Amplifier can
be considered to be made up of two distinct parts: the preanp-
lifier, and the power amplifier.

THE PREAMPLIFIER

The two stage preamplifier is driven by an input transforner
which is somewhat loaded by the input resistor. This resistor
prevents excessive signals from being developed by the speaker
at its resonance frequency, which would over-drive the input
stage. Both stages are of the comumon enitter configuration,
with direct coupling utilized between the stages. On the sche-
natic, 837 9345 001, it should be noted that QL is a NPN type
transistor and has its enitter returned to B- for biasing pur-
poses.

Biasing is accomplished by a combination of voltage divider
and emitter resistance as with Rl1, R2 and R5. This nethod

of biasing also insures a high degree of temperature stability.
Signal degeneration is also for Q2 by R7.

The volume control, (located on the console) situated between
the preamplifier and power amplifier, is connected in reverse,
to maintain the high source impedance at all settings that the
power amplifier requires.

THE POWVER AMPLIFIER

The output stages of the power amplifier operate Class B, and
are arranged in the circuit configuration known as "single
ended push-pull", or "followed enitter follower". The upper
and lower units are in series across the power supply, and
the load is connected at their junction when the signal at
the collector of Q4 goes negative Q6 and Q8 conduct, since
they are all PNP types. When the signal goes positive Q5 and
Q7 conduct since Q5 is a NPN type. Thus, the full signal
appears at the junction point.

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

6/26/62 -2 M-603%5 Cue-Intercon
: Anplifier.
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to improve stability. Several feedback loops are enployed in
this circuit, including R10, C?7, C1l0, and C9, C7 and ClO pro-
vide high frequency stability, Cl2 supplies positive feedback
from the output to the collector circuit of Q4 to increase the
signal handling capability of this stage.

MAINTENANCE

PREVINTIVE MALINTENANCE

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

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

SERVICING

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

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

Q8.

2. Circuit resistances should be measured only after renov-
ing the associated transistor or transistors, to prevent
danage due to ohmmeter battery voltage.

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

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

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

6. The location of the positive end of each electrolytic

capacitor is indicated by the white dot marked on the
top of the circuit board.:

PARTS LIST

Symbol No. Gates Stock No.: Description

cl,C2,C3,

Cc4,C9 522 0242 000 Capis 25 ntd, 25 Vs

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

C5 506 0005 000 Cane, ;1 aalds. 200 V.

C6 522 0178 000 Cap., 25 nfd.,; & V.
c?7,Cl0 516 005% 000 Cap., 001 i@, & KV, 10%
c8 522 0256 000 Cap., 20 mfd.,-50 V.

Cll 522 0160 000 Capss 100 mfd,, 5 W

cl2 522 0246 000 Capey 300 afd., 25V,

Cl3 506 0006 000 Gap., .25 nia, Z00V,
Q1,96 380 0011 000 Transistor, 2N214
Q2,Q3,Q5 380 0014 000 Transistor, 2N1414

Q4 380 0013% 000 Transistor, 2N1225

Q7,Q8 380 0012 000 Transistor, 2N1183

R1 540 0081 000 Res., 22K ohn, 1/2 W, 5%
R2,R% 540 0071 000 Res., 8200 ohm, 1/2 W, 5%
R4 540 0076 000 Res., 13K ohm, 1/2 W, 5%
R5 540 0075 000 Res., 12K ohn, 1/2 W, 5%
R6 540 0057 000 Res., 2200 ohn, 1/2 W, 5%
R R17 540 0025 000 Res., 100 ohn, 1/2 W, 5%
R8 540 0052 000 Res., 1300 ohn, 1/2 W, 5%
R9,R19,R20 540 0041 000 Res., 470 ohnm, 1/2 W, 5%
R10,R14 540 0073 000 Res., 10K ohm, 1/2 W, 10%
R11 540 0085 000 Res., 33K ohm, 1/2 W, 5%
R12,R18 540 0039 000 Res., 390 ohm, 1/2 W, 5%
R13 540 0098 000 Res., 110K ohn, 1/2 W, 5%
RBS 540 0049 000 Res., 1K ohn, 1/2 W, 5%
R16 540 0070 000 Res., 7500 ohm, 1/2 W, 5%
R21l RI2.R2% 540 0017 000 Res., 47 ohn, 1/2 W, 5%
R24 540 0023 000 Res., 82 obm, 172 W, 5%
i 7 478 0221 000 Transformer, Input
XQl,XQ2,

XQ3,%Qk,

X5 ,XQ6 404 0066 000 Socket

XQ7,XQ8 404 0149 000 Socket

Schematic - 837 9345 001

6/28/62 -l M-6035 Cue-Intercon
Anplifier:
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M6108 TRANSISTOR
MONITOR AMPLIFIER

INSTRUCTION BOOK

.

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

IB #888 0646 001
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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
@ + 38 dbm output (6 watts).
Under 1.0% from 50 to 15,000 cps
@ + 39 dbm output (8 watts).

Intermodulation Distortion:

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

Noise Level:
- 85 db below rated output level
(+ 39 dbm).
Source Impedances:
600 ohms for 600 ohms matching input.

150/600 for 6000 to 10,000 ohm
bridging input.

Input Impedances:

600 ohms matching input, balanced
(transformer input).

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

Load Impedances:

4 to 16 ohms (8 ohms nominal), un-
balanced (transformerless output,
isolated from AC ground by power

transformer).,

Output Impedance:
1.2 ohms, approximately.
Maximum Input Level:
O dbm.
Maximum Output Level:
+ 39 into 8 ohms (8 watts).
Maximum Operating Ambient Temperature:
55° G (131° B.)
Maximum Storage Ambient Temperature:
85° C. (185° F.)

Power Requirements:

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

Transistors:
2 = 2N1414 1 - 2N1225
1 - 2N214 2 - 2N1539
2 - 2N1183%

Rectifiers:
4 - X542 (silicon)

Finish:
Light grey cover, fla% black heat

sink chassis.
Mounting:

Two keyhole slots, rubber bumpers on
bottom, permanent or movable mounting
in any position.
Size:
3-1/4" high, 4-3/8" deep, 8-1/2" long.
Weight:
4 1bs., net. 7 1lbs., packed.
Cubage:

0.9 cu. ft., domestic pack.

DESCRIPTION

The M6108 Monitor Amplifier is a trans-
istorized, self-contained amplifier de-
signed for use in broadcasting, record-
ing, and general sound reinforcement
applications. Special techniques have

been employed to obtain reliability,

www.SteamPoweredRadio.com

low distortion, and good temperature sta-
bility.
any position and does not require ventil-

The amplifier can be mounted in

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

are mounted on end panels of the chassis.



INSTALLATION

MOUNTING

The amplifier has been provided with two
keyhole slots for #8 screws for fixed or

permanent mounting.

INPUT CONNECTIONS

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

In the event that a preamplifier driver
is used requiring a minimum load of
10,000 ohms, a 2200 ohm resistor 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 6 7
@ﬂb‘?@«y
|

soon I //euo.

Fig. 1

I 2 3 4 5 6 7
; JUMPER

@ @ ?

/ 6000 ]/ 7£~o.
Fig. 2

OUTPUT CONNECTIONS

Output 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 combined impedance should not be
less than 4 ohms. With an impedance of
more than 12 ohms, the amplifier will

not be able to deliver full output power.

Speaker matching transformers permit the
paralleling of a number of speakers, de-
pending on the unit required. Gates
Part No. 813 060L 001 transformer is
available, having a primary of 48 ohms
and a secondary of 8 ohms for matching

purposes.

www.SteamPoweredRadio.com

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

cuits.

AMPLIFIER PARALLELING

It is not recommended that amplifiers of
this type be paralleled at their outputs
to obtain higher power. Where more pow-
er is required than can be supplied by
one amplifier, the speakszr load should
be divided between several amplifiers
which have their inputs bridged across

the common signal source.

POWER CONNECTIONS

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

thru the power cord and power plug on the
chassis end plate. A power switch is not
required due to the low power consumption

and heat dissipation.
NOTE

While the amplifier can handle a contin-
uous 8 watts of program material, CAUTION
should be exercised durinyg full power

sine wave testin;; to avoid exceeding the
thermal capabilities of the chassis heat
sink. During these tests it is recommen-
ded that a duty cycle of 30 seconds on to
32 minutes off be used to allow heat build-

up to dissipate.

M6108 MONITOR AMPLIFIER




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 to the input transformer
secondary while furnishing a gain con-
trol function. Transistor Q1 operates
as an emitter follower and provides im-
pedance matching from the input to the
voltage amplifier, Q2. Note that Q2 is
the only stage which has voltage gain.

A high frequency transistor is used at
this point to improve stability. The
output stages of the amplifier operate
Class B, and are arranged in the circuit
configuration known as "single ended
push-pull" or a "followed emitter follow-
er". The upper and lower units are in
series across the power supply, and the
load is connected at their Jjunction.
When the signal at the collector of Q2
goes negative; Q%, Q5, and Q7 conduct;
since they are all PNP types. When the

c7
UNDERSIDE
PRINTED BOARD

Q3

Q2

Q4

R

Clo

TI—  §

Cc9

signal goes positive; Q4, Q6, and Q8 all
conduct; since Q4 is an NPN type. Thus,

the full signal appears at the Jjunction .
point. Q3, Q5, Q7, and Q6, Q8 are con-
nected in a compound or "Darlington"
configuration, a connection which provi-

des extremely high current gain, and im-
proves linearity at high signal levels.

General feedback loops are employed in
the amplifier including R%, R19, C2, C4,
and C5. C2 and C4 provide high frequency
feedback while C5 supplies positive feed-
back from the output to the collector
circuit of Q2 to increase the signal

handling capacity of this stage.

Thermistor R4 compensates for variations
in the amplifier bias due to temperature
changes. Choke Ll renders the amplifier
insensitive to changes in capacity across
the output leads. The power supply is a
conventional full wave bridge rectifier

with filter capacitor circuit.

|
Q5

L1

T2

Fli

— Q8

PARTS LOCATION

M6108 TRANSISTOR
MONITOR AMPLIFIER
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MAINTENANCE

PREVENTIVE MAINTENANCE

The M6801 Monitor Amplifier is designed
for long, trouble-free service. However,
as with all high quality electronic equip-
ment, a regular program of inspection
should be followed.

be covered:

These points should

1 Check the power amplifier supply
voltage at the collector of Q5 or Q7.

On the power transistors, such as the
2N118% and 2N15%9, the collector is con-

nected to the case.

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

B Remove dust which collects on the
printed board or in the housing, with a

soft brush.

It is recommended that when the ampli-
fier is first placed in operation, that
D.C. voltages be measured with the same
voltmeter that will be used for mainten-
ance and troubleshooting, 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:

L, The condition of the power supply
can be most readily checked by measuring

the D.C. voltage between the chassis and
the case of output transistor Q8. (One
of the two power transistors mounted on
the end of the chassis).
will be much higher or lower than nor-

This voltage

mal if trouble is present in the power
amplifier,

2 Voltages may be checked with Q5,
Q6, Q7 and Q8 removed, provided that the

speaker load is disconnected.

3. Circult resistances should be meas-
ured only after removing the associated
transistor or transistors, to prevent
damage due to ohm-meter battery voltage.

4, Do not remove or insert transistors

with the power on.

B Do not probe the printed board with

a metal probe with the power on.

6 Circuit voltages are reversed from
standard vacuum tube practice, as is the
polarity of all electrolytic capacitors.

7 The location of the positive end of

each electrolytic capacitor is indicate .

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 one
of the leads from the printed chassis.
Extreme care must be exercised in remov-
ing the lead to prevent damage to the

board or conductors. This operation
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should not be considered unless it is the

only way the component can be checked.

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

the folded portion of the lead in line




with the hole.
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. RESOLDERING 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 of solder.
only. Remove solder slowly to prevent
the drill from tearing the fillet.

lows:

Turn withh the fingers

bottom view
of chassis

Fig. 3 - Cleaning Holes

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

pliers

iron tip

Fig. 4 - 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., REPLACING COMPONENTS

Components can be replaced with less
chance of damage to the chassis than the
removal and rewiring of one of the leads.
Remove as follows: Clip the leads close
Heat the
fillet and gently push the wire thru un-
til the hook may be clipped off. Clip

the hook off (on the soldered side) with

to the body of the component.
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sharp cutters.

A clip leads B pliers
rﬁj—fm. n_t t%
jy m— ]

iron tip

Fig. 5 - Removing Components

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

To replace the component, fold the leads
on the new part to the same spacing as

the mounting holes. Insert the part and
fold the leads under the chassis to hold

the component firmly against it:

(——}
fold & clip
here

Fig. 6 - Installing New Component

Clip off the excess wire. Place the iron

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

the conductor.
If the fillet is pulled loose, break it
Fold

the new component lead to lay on the con-
If the component lead

off to get rid of the loose end.

ductor and solder.
is too short, solder in another 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 applications
of this type of equipment. This assures

reliable service and repair.



Symbol No.

Cl
c2
C3
C4
c5
C6
c?7
c8
c9
Cl0

CR1,CR2,
CR3,CR4

Fl
L1

Ql,Q3
Q2

QL
Q5,Q6
Q7,Q8
R1

R2

R3

R4

R5

R6

R7

R8

RO

R10

RI1
R12,R15
R1%,R16
R14,R17
R18

R19
R20,R21
T1

T2

TB1

TB2

XQl ’ XQ2 ’
. XQ3,XQ4

XQ7,%Q8
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Gates Part No.

PARTS LIST

522
502
522
516
522
522
522
506
ol

508

384

398
494

380
380
380
380
380

550
540
540
259

404
404

0158
0200
0256
0045
0242
0160
0306
0006
C100
a@a2np

X

0062
OC54
0135

0014
0C1l3
C0Cl1
ocl2
0016

0218
0043
0100
0002
0091
0039
0073
0049

€Ol o
RS

000
000
0Co
000
occe
000
000
000
000
000

0COo
000
000

0CO
000
0CO
000
000

000
000
000
000
000
000
000
000
000

0024 000

0039
0041
0018
070%
0009
0Cc89
0055

0187
0098
0218
0213

0066
0136

0CO
000
0CO
000
000
000
000

000
000
000
0CO

000
000

Description

50 ufd., 3 V.

50 uufd., 500 V.
20 ufd., 50 V.
.0005 uf., 1 KV., + 10%.
25 ufd., 25 V.
100 uwfd., % V.
1000 ufd., 25 V.
.25 ufd., 200 V.
1000 ufd., 50 V.
.005 ufd., 100 V.

Cap.,
Cap.,
Cap.,
Cap.,
Cap.,
Cap.,
Carp.,
Cap.,
Cap.,
Cap.,

Silicon Rectifier
Fuse, 1 amp., 250 V.
Choke, RF, 5 uh
2N1414
2N1225
2N214

Transistor, 2N1183
Transistor, 2N153%9

Transistor,
Transistor,
Transistor,

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

56K Ohm, 1/2 W., 5%
390 Ohm, 1/2 W., 5%

Res.,

Res.,

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

Transformer, Input
Transformer, Power

Terminal Strip, 7 terminal

Terminal Strip, 2 terminal

Socket
Socket



MODIFICATION OF THE GATES'

M-6108 TRANSISTOR MONITOR AMPLIFIER

FOR CURRENT LIMITING.

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

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

Refer to drawing 813 6261 001, the schematic of the noni-
tor amplifier and drawing 81% 7719 001, the schenatic of

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

one of the output transistors. When the voltage drop across
this resistor exceeds a certain predetermined level, (due

to excess current flow in the output stage) XQll becones
saturated since its base is direct coupled to the collector
of XQ1l0 of the voltage sensing anplifier. The collector of
%91l is connected to the collector of X@2. When XQll reaches
saturation, the effective impedance between collector and
enitter becomes very low. Therefore, the collector of XQ2
is effectively grounded through R26. This action pulls the
center bus of the single-ended push-pull output stage down,
liniting the output stage current to a safe value.

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

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

www.SteamPoweredRadio.com
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GATES RADIO COMPANY
A Subsidiary of Harris-Intertype Corporation

QUINCY, ILLINOIS, 62302
Tel. (Area Code 217) 222-8202

PROPOSAL AND ACCEPTANCE

FOR
Radio Station KPDQ

4903 N.E, Sandy Blvde
Portlend, Oregon 97213

We are pleased to present this Proposal to supply the apparatus as itemized
and priced in the attached schedule for your consideration and acceptance.

GATES RADIO COMPANY

Prepared by:
Lewis J. Denes
Name
_Seles Engineer
Title §Ioen
Adoie F L7l ~
Signature ./
wa
Date
Salesman Number 21 State Number

CONTRACT
NO. LD=10166

Page One
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e GATES N vyl s 3o Page_TWo___
M QUINCY, ILLINOIS, 62302
Tel. (Area Code 217) 222-8202 Contract No. LD=10166
EQUIPMENT
oM arv. STOCK NO. DESCRIPTION UNIT PRICE TOTAL
®STUDIO EQUIPLENT"

1 1 | 994«6158=001 EXECUTIVE, M=6158 ten channel stereo audio

consolee 3,996.00
2 1 | 994=5700-002 U=57004, third proge. ampe for Executive. 150,00
3 2 | 994-6424=-001 Deluxe intercom sub=~station. 32450 65400
e 3 094~65143=002 M=-6143A, sterso turntable assembly, complete. 558400 | 1,674.00
§ | 2 |994=6213=010 M=62131, record/play unit, mono. 995400 | 1,990400
6 2 G94=6211-007 M«~6211F, playback unit, monoe. 580600 | 1,160.00
y i 1 | 994-6219«001 M=6219, automatic switcher, monoe. 139.50
8 1 | 994=6221~-001 Me6221, remote control unite. 36400
9 | 42 | 723-0045-000 A=300A, 40 sece Fidelipsace 2425 94,50
10 | 72 | 732-0046-000 A=300B, 70 sec. Fidelipace. 2435 169420
11 |20 | 732-0049=-000 A«300E, 5% mine. Fidelipac. 3.00 60400
12 2 | 994-5986-001 U=-5988, cartridge storage racke 37.50 75400
13 3 MAGNECORD, 1022RX (Relay Control) provise- 998400 | 2,594.00

ion for full remote control. NOTE: This

unit to be 3=3/4 = 7-1/2 IPS.
14 3§ | 730-0831-000 Remote control box, Yodel AS1EEG786=2. 58400 174.00
15 1 | 730=0425-000 A81D128=A, Transport case. 30400
16 1 | 730=426 =000 A81D129«1, Electronics case. 30400
17 1 | 720«0016«000 BV 666 microphonee. 153,00

TOTAL: Studio Equipment § 12,989.20
5M ART. 7-64 www.SteamPoweredRadio.com
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GATES RADIO COMPANY
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P e e - Page Thr
i . 7 ge 1]
‘w t;A TEs \ A Subsidiary of Harris-Intertype Corporation
[ QUINCY, ILLINOIS, 62302
Tel. (Area Code 217) 222-8202 Contract No. LD'lolﬁB
. SHIPMENT AND PAYMENT ARRANGEMENTS
B
Estimated time(s) of shipment:
ITEM NUMBER ESTIMATED SHIPMENT DATE
2. Summary of items and payment arrangements:
Transmitting EQUIPMENT ...ttt
Monitoring EQUIPMent ... ..ot i asingere i dtnnnnpinagsessins pnsnefpiant
Phasing Equipment & Accessories
Tuning Unit, Transmission Line . ...
Antenna Equipment & Accessories
SR IO E QU .. oot ous BoAsb s naonnofossi s o e« HE8 St o
Remote Control Equipment
Tornl Batipmeil. . ..o o ittt aimesssr o wsesipaes sonsehn Sidoriss sl $ 12,689,20
$
EQUIPMENT PRICE ... ioecoiasiiansesebspsstsasiossassesboryssgitssolsnadilit s ans 0 S 12:089520
G OB ¢ e P R e v et SRR s i T $
Total, thcloding $0X ... i bilic ol i sl Bt $
Trade in allowance on $
Tarol Prive. [0Bs trade M. ... . it sn s dopest s sshest e byt $ 12,500,00
Payable as follows: ...ttt st siabisns i cone it
Pl Py e U SR ORI SR o AR i S S TP $ 1,000,00
Cash due upon receipt of construction permit ...
Balance due Deferred payments, see below. s 11,500,00
1st. Payment due Dee. 26, 1965
If the above provides for payment in deferred installments, purchaser authorizes seller,in acknowledging this order, to calcu-
late and state in its acknowledgement, the balance remaining unpaid to seller under this contract, the total amount of the fi-
nance charge payable on said balance, computed at % per annum, the time balance inclusive of finance charge payable
by purchaser, and the amount of each of the substantially equal and consecutive monthly installments, the first of
which installments will be due month (s) after the anticipated date of shipment if the major item of equipment described
herein, as determined by seller. All instruments on deferred transactions shall be executed prior to shipment.
ALL PRICES ARE NET, ARE F.O.B. QUINCY, ILLINOIS, ON EQUIPMENT MANUFACTURED BY SELLER AND F.0.B.
SHIPPING POINT(S) OTHERWISE, AND ARE SUBJECT TO ADJUSTMENT AS HEREIN PROVIDED.
THE PROVISIONS OF THE REVERSE SIDE HEREOF ARE A PART OF THIS ORDER, AND UPON ACCEPTANCE OF THIS
ORDER SHALL BE BINDING UPON SELLER AND PURCHASER.
This proposal and acceptance consisting of pages numbered 1 to h , inclusive, is hereby accepted this sth,_ day of
October . 19 65
Payments will be made through bank draft, ; . ,
(Purchaser’s name, corporation or partnership)
U.S. National Bank, Hollywood Branch, similar
to their present contract,
(Signature of owner, partner or officer —— state which) |
5M ART. 7-64 110 0109 083








