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BMX TECHNICAL MANUAL 

Section 1 GENERAL INFORMATION 

1.1 INTRODUCTION 

This manual is designed to provide the necessary information required to under
stand, install, operate, and maintain the series BMX broadcast audio console. It is 
assumed that the reader has a working knowledge of audio control consoles, 
systems, and installation practices. The BMX series console, however, is a 
sophisticated device featuring many advanced technologies. Should you en
counter any difficulty during installation or initial operation, we recommend that 
you contact the factory for assistance. Each BMX console is configured to the 
customer's specifications, thoroughly tested, and burned in for over one hundred 
(100) hours prior to shipment. 

1.2 DESCRIPTION 

The BMX console is a high performance, compact, audio-control system designed 
to meet the most exacting on-air broadcast requirements. There are three BMX 
mainframe sizes available which will accommodate 14, 22 and 26 input modules. 
These mainframes feature identical output channel, monitoring, and remote line 
switching functions. In order to realize the maximum potential of a BMX console, it 
is important that the user fully acquaint himself with, not only the audio mixing 
and control functions, but also realize and appreciate the extensive logic functions 
designed to control and be controlled by the peripheral equipment. The accom
panying block diagram shows, not only the audio signal flow, but also details the 
numerous control command inputs and outputs that are available to the user at 
both microphone and line input positions. Most of these logic control functions 
have not been previously available in an off-the-shelf console. Indeed, most of 
these features were developed in our System One series custom consoles and, 
therefore, have proved their utility, functionality, and reliability in major broadcast 
installations over the past four years. The block diagram presents a concise pic
ture of the internal workings of the complete console system. This diagram can be 
very useful in determining how best to utilize your BMX console, as a reference to 
understanding the operating functions and features, and for use in trouble 
shooting. 

The console has been designed functionally, mechanically, and electronically to 
provide the maximum in performance for cost of any currently available broadcast 
console. Highest quality components are used throughout the console. Glass 
epoxy P.C. Boards with gold-plated contact fingers mate with bifurcated gold
plated edge connectors. Potentiometers are low-noise, conductive plastic con
trols, and switches are wiping-action, low-noise, long-life units . 
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The gain structure of the console is such that normal operation is easily achieved 
without danger of internal clipping while operating the amplifiers at optimum 
signal to noise conditions. The standard input modules accommodate the range of 
input levels normally found in broadcast operations without the use of external 
pads or amplifiers. A patch point is provided at each input position after the input 
amplifier and before the fader. This is the optimum point at which to insert exter
nal processing devices such as limiters and equalizers. Patch points are also pro
vided in each output channel after the mixing amplifier and before the line output 
amplifier. 

All console inputs and program outputs are transformer isolated for best noise re
jection, simplified system grounding, and maximum protection against auxiliary 
equipment failures. When properly installed, using the information in this manual, 
the BMX console is free of internal switching pops, clicks, and RFI. 

The separately packaged power supply is fully regulated and is protected with 
fuses as well as electronic safeguards against excessive current and line-voltage 
fluctuations. The power supply provides three separate voltage outputs. Two of 
these outputs, ± 16 volts are used to power the audio circuitry. The third output, 
+ 12 volts, is used to power the logic control circuitry, lamps, and relays. An op
tional + 48 volt output is available for the powering of condenser microphones 
connected to the console . 
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1.3 SPECIFICATIONS 

Microphone Input 

Source Impedance 150 ohms 
Input Impedance 1 0 times source impedance, 

balanced and floating 
Input Level Adjustable from - 60dBv to 

- 35dBv (Reference 0.775V) 
Input Headroom Greater than 30dB above 

nominal input level. 

High Level Input 
Source Impedance 600 ohms 
Input Impedance 1 OK ohms, balanced and 

floating 
Input Level Adjustable from - 12dBm 

to+ 8dBm 
Input Headroom Greater than 30dB above 

nominal input level. 

Program, Audition, Monaural Outputs 

Load Impedance 
Source Impedance 
Nominal Ouput Level 
Maximum Output Level 
Output Headroom, 
above+ 8dBm 

600 ohms 
Less than 95 ohms 
+ 8 dBm, adjustable 
+ 28 dBm, 600 ohm load 
Greater than 20dB 

Monitor Outputs 

Main Output 
Output Impedance 
Load Impedance 
Output Level 

Headphone Output 
Output Impedance 
Load Impedance 
Output Level • 

Cue Output 
Output Impedance 
Load Impedance 
Output Level 

600 ohms, unbalanced 
5K ohms or greater 
0 dBm nominal, + 20dBm 
Maximum 

75 ohms, resistor feed 
8 ohms or greater 
0 dBv nominal, + 20 dBv 
maximum. (Reference 
0.775V) 

10 ohms 
45 ohms or greater 
0 dBv nominal , + 20 dBv 
maximum. (Reference 
0.775V) 

Frequency Response 

Microphone Input (150 ohm) to program output 
20Hz to 15KHz + 0, - 1 dB 
20Hz to 20KHz + 0, - 1.5dB 

Line Input (600 ohm) to program output 

20Hzto 15KHz +o, - 1dB 
20Hz to 20KHz + 0, - 1.8dB 

Noise 

Microphone Input 
Amplifier 

High Level Input 
Amplifier 

Output noise with one 
microphone channel 
ON, fader at - 15dB 
attenuation, input 
sensitivity at - 50dBv 

Output noise with one 
Line channel ON, fader 
at - 15dB attenuation, 
input sensitivity at 
+8dBm 

Output noise with no 
input channels on 

- 127dBvRMS (reference 
0.755V) equivalent input 
noise, 150 ohm source, 
20KHz band width 

-112dBm RMS, 
equivalent input noise, 
600 ohm source, 20KHz 
band width 

- 75db below output, 
(reference + 8dBm), 
150 ohm source, 
20KHz bandwidth 

- 82db below output, 
(reference + 8dBm), 600 
ohm source, 20KHz 
bandwidth 

- 84dB below output, 
(reference + 8dBm), 
20KHz 
bandwidth 

Distortion, T.H.D. 

Microphone Input to Less than 0.025% at 
program output 1 KHz, Less than 0.3% at 

Line Input to 
program output 

+ 28dBm, 30Hz to 20KHz 
Less than 0.015% at 
1 KHz, Less than 0.3% at 
28dBm, 30Hz to 20KHz 

Distortion, I.M. 
Microphone Input to 
program output 
( + 8dBm) 
Line Input to 
program output 
( + 8dBm) 

Less than 0.02% SMPTE 

Less than 0.01 % SMPTE 

Square Wave Response 

Microphone Input to 
program output 

Line Input to 
program output 

Rise time less than 
10 µsec. Overshoot or 
ringing : None 
Rise time less than 
12 µsec. Overshoot or 
ringing : None 

Crosstalk 

Adjacent busses, all 
bus assignments on , all 
inputs on 

Less than - 85 dB at 1 KHz 
Less than - 75 dB at 
20 KHz 
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1.4 DIMENSIONAL DRAWINGS 

BMX-14 ALL MODELS , .. 34" .. , 231/e" 

If f 1 

I .. 32½" .. , I· 21" 

BMX-22 
46" 

~ I 
44½" 

BMX-26 
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~ I 
50½" 
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T'---- BMX-14 

BMX-22 

211 ¼" BMX-26 ----f---117 

_____ 32¾" ------~• -.. I 
44¾" -'-----
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Section 2 INSTALLATION 

2.1 INTRODUCTION 

Installation of the BMX is remarkably easy for a console of its sophistication. The 
console is physically installed by setting it into a cutout in the work surface of the 
studio cabinetry. Signal and power connection to the console is made to the con
nector panel located at the rear of the console. This panel is recessed to provide 
the broadcaster flexibility of wire routing in console installation. Care should be 
taken to avoid locating the console within six feet of any intense electromagnetic 
hum fields such as are produced by large power transformers and motors. 
Likewise, cables to and from the console should be routed to achieve maximum 
practical distance from AC power wiring. 

Before beginning the installation, a plan should be drawn up showing how support 
equipment will be connected to the console. All cables and connectors should be 
tagged with legends and/or numbers, and logged. 

2.2 GROUNDING 

Grounding in modern broadcast consoles is more critical than older devices of 
more limited band-pass capabilities. Achieving low ground system impedance 
within a small piece of equipment is relatively easy. However, the problem 
becomes progressively more difficult as the system becomes larger. In designing 
the BMX, much thought was given to system grounding requirements and the 
elimination of DC path ground loops. The rules are simple and logical: 

1. The shield pins on each console connector are connected directly to the con
sole system ground. 
2. Shields of cables connecting to any auxiliary equipment should not be ter
minated to the ground of that equipment. 
3. A separate ground wire from the console and from each piece of auxiliary 
equipment should then be run to a system ground point in accordance with the 
station's grounding procedure. 

2.3 CABLE PREPARATION 

Only unspliced, preferably new, cables should be used in connecting the console. 
Audio connections should be made with two conductor insulated foil shielded 
cable with drain wire. This cable should be equivalent to Belden types 8451, 9451, 
or 8761. 

The molex pins are constructed so that the short crimp ears attach to the non
insulated end of the wire and make electrical contact, while the long crimp ears at
tach to the insulated section of wire and heJp support the connection. Insulation 
and foil shield on cables should be stripped back about 1 ½ inches. Shield drain 
wire should be sleeved leaving about 3/16 inch wire exposed. Strip signal wire in
sulation back about 3/16 inch. 

Insert molex crimp pin into tool notch "B" with short ears pointing toward the let
ter "B". Insert the wire Into the terminal so that the stripped portion is between the 
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short crimp ears. Crimp the pin. Place the long ears of the pin into tool notch "A". 
Crimp the long ears over the insulated section of wire. Logic connections should 
be made with stranded 22 gauge, multiple conductor jacketed cable. The number 
of conductors should be determined by application. 

Once the pins are crimped, they may be inserted and locked into the nylon con
nector housing; a click can be felt indicating that the locking ears on the pin have 
set. If a pin is inserted into the wrong connector position, or it is desired to make a 
circuit change, simply use the extractor tool supplied to release the pin and press 
it out of the connector housing. 

2.4 POWER SUPPLY CONNECTION 

Connection to the power supply is made with the supplied six-foot cable to the bar
rier strips on the power supply and on the console. 

Should it be necessary to mount the power supply at a distance further than per
mitted by the supplied cable, it is recommended that a new cable be made rather 
than splicing a longer length to the existing cable. Cable lengths up to ten feet 
may be fabricated using 16 gauge wire. Cable lengths up to 20 feet should be 
fabricated with 14 gauge wire. It is very important to check and double check the 
power supply connections prior to turn on. An error in wiring could result in 
damage to the power supply and/or console circuitry. The power supply may now 
be turned on, at which time, the meter lamps should illuminate. Use an accurate 
DC volt meter at the power supply front panel test points to verify supply voltages. 

It will be noted that two wires, yellow and green, at the power supply end of the 
connecting cable are not connected to the power supply barrier strip. These wires 
are provided in the event the broadcaster wishes to connect a power supply for the 
phantom powering of condenser microphones. The console mainframe and 
microphone modules contain the necessary circuitry to apply powering voltage to 
microphone inputs. 

2.5 AUDIO CIRCUITS CONNECTION 

Complete information relative to console input, output, and logic terminations is 
contained on the interconnection reference drawing. Good wiring practice calls 
for care in making each connection, and in neatness of cable layout. It is very im
portant to sleeve the cable shield drain wire and sleeve the shield at cable ends 
with heat shrink tubing. There is no other means of assuring an installation ac
cording to recommended grounding procedures. 

Throughout the installation, considerable care should be exercised to maintain 
correct audio phasing. The wiring layout of the connector panel aids in achieving 
correct phasing by following a consistent wiring pattern. The shield or drain wire is 
always connected to the left connector pin; the low or common wire is connected 
to the middle connector pin; and the high or signal wire is connected to the right
hand pin. A simple visual inspection upon completion of installation should reveal 
any errors in wire phasing . 
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2.51 MICROPHONE INPUT WIRING 
~N~UTJ Typical for all microphone inputs 

PIN# 

-A-

-8-

0@@ 
0@0 
000 
®®® 

A-Input 
8-lnput 

Preamp Output 
Fader Input 

Notes: 

MOLEX 
CONNECTOR 

A 
B 

PATCH 
PATCH 

Shield I 
1 
1 

1 
7 

Low 

2 
2 

2 
8 

I 

a) Connector "A" and "B" pins #4, 5 & 6 are not used on 
microphone input modules. 

High 

--PATCH- b) Patch connector pins #4, 5, 6, 10, 11, & 12 are not 
used on microphone input modules. 

0@@ 
0@0 
000 
®®® 
®®® 

-LOGIC-

c) The PATCH connector must be wired so that the preamp 
output is connected through to the fader input. If external 
signal processing or patch bay equipment is not connected 
here, a mating connector with a jumper from pins #3 to #9 
must be installed. 

2.52 LINE INPUT WIRING 

-A-

·-B-

-PATCH-

-LOGIC-

Typical for all line inputs 

MOLEX PIN# 

CONNECTOR Shield I Low I High 

A-Input/Left A 1 2 3 
A-Input/Right A 4 5 6 

8-lnput/Left B 1 2 3 
8-lnput/Right B 4 5 6 

PATCH SEND/Left PATCH 1 2 r1 PATCH SEND/Right PATCH 4 5 
PATCH RETURN/Left PATCH 7 8 
PATCH RETURN/Right PATCH 10 11 12 

Notes: 
a) Signal from a monaural source should be wired to the LEFT input. 
b) In some installations, it may be operationally more convenient to 
connect a monaural source to both left and right inputs. The 
bridging-type inputs of the line modules allow them to be jumpered 
together without concern of double termination. 
c) The PATCH connector must be wired so that the PATCH SENDS 
are connected through to the PATCH RETURNS. If external 
processing or patch bay equipment is not connected here, a mating 
connector with jumpers from pins #3 to #9 and #6 to #12 must be 
installed. 

I C 
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2.53 OUTPUT WIRING 
Typical for Program, Audition, and Utility (Mono) Outputs 

fOUTPUT] L NAME 

-MAIN-
MAIN OUTPUT/Left 
MAIN OUTPUT/Right 

-AUX-
0@© AUX OUTPUT /Left 
©©@ AUX OUTPUT /Right 

-PATCH- PATCH SEND/Left 
0@@ 
©©@ PATCH SEND/Right 
0@® PATCH RETURN/Left 
®®® PATCH RETURN/Right 

Notes: 

MOLEX 
CONNECTOR 

MAIN 
MAIN 

AUX 
AUX 

PATCH 
PATCH 
PATCH 
PATCH 

PIN# 

Shield I Low I High 

1 2 3 
4 5 6 

1 2 3 
4 5 6 

1 2 

1~ 

4 5 
7 8 
10 11 

a) The monaural output (optional) appears on the LEFT pins of the 
UTILITY connector. 
b) The PATCH connector must be wired so that the PATCH SEND 
are connected through to the PATCH RETURNS. If external 
processing or patch bay equipment is not connected here, a mating 
connector with jumpers from pins #3 to #9and pins #6to #12 must be 
installed . 
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2.54 MONITOR WIRING-CONTROL ROOM and STUDIO 
MONITOR modules. 

MOLEX PIN# 
1&2 3&4 

0©© 0©© INPUTS 
©@ 0 INPUTS ©@ 0 #1/Left ©0@ 0@@ 
®®® ®®® #1/Right 
5&6 7&8 #2/left 

0©© 0©© #2/Right 
©@ 0 INPUTS ©@ 0 #3/left 00@ 00@ 
@@@ @@@ #3/Right 

STUDIO CONTROL #4/L~ft 
ROOM #4/Right 

#5/Left 
#5/Right 
#6/Left 

0©© 0©© #6/Right 
0©0 AUX ©@ 0 #7 /left 
00@ 0©@ 
@®® @®® #7 /Right 

#8/ left 
#8/Right 

CONNECTOR 

1 & 2 
1 & 2 
1 & 2 
1 & 2 
3&4 
3&4 
3&4 
3&4 
5&6 
5&6 
5&6 
5&6 
7&8 
7&8 
7&8 
7&8 

CONTROL ROOM MONITOR MODULE 

OUTPUT/Left OUTPUT 
OUTPUT /Right OUTPUT 
HEADPHONE OUTPUT/Left AUX 
HEADPHONE OUTPUT /Right AUX 
CUE AMP OUTPUT AUX 
CUE SPEAKER INPUT AUX 

STUDIO MONITOR MODULE 

OUTPUT /Left, w/Level control OUTPUT 
OUTPUT/Right, w/Level control OUTPUT 
OUTPUT /left, direct w/muting AUX 
OUTPUT/Right, direct w/muting AUX 
OUTPUT/Left, direct w/o muting AUX 
OUTPUT/Right, direct w/o muting AUX 

Notes: 

Shield I Low I 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 

1 2 
4 5 
1 2 
4 5 
7 8 

10 11 

1 2 
4 5 
1 2 
4 5 
7 8 
10 11 

a) All monitor units are bridging, 1 Ok ohms impedance. 

High 

3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 

3 
6 
3 
6 
9 
12 

3 
6 
3 
6 
9 
12 

b) All monitor inputs are common to both the Control Monitor and 
Studio modules. 

c) The Cue Amplifier to Cue Speaker connection is made with 
jumpers between pins #8 to #11 and pins #9 to #12 on the Control 
Room Aux connector. 
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2.55 REMOTE LINE SELECTOR WIRING 

5&6 
0@@ 
©©© 
0©© 
@®@ 

9&10 

3&4 
©~©@ 
©©0 
000 
@®@ 

7&8 
0@(!) 
©©0 
000 
®®@ 

OUT-1 

OUT-2 

INPUTS 

#1/Left 
#1/Right 
#2/Left 
#2/Right 
#3/Left 
#3/Right 
#4/Left 
#4/Right 
#5/Left 
#5/Right 
#6/Left 
#6/Right 
#7/Left 
#7/Right 
#8/Left 
#8/Right 
#9/Left 
#9/Right 
#10/Left 
#10/Right 

OUTPUTS 
#1/Left 
#1/Right 
#2/Left 
#2/Right 

Note: 

MOLEX 
CONNECTOR 

1 & 2 
1 & 2 
1 & 2 
1 & 2 
3&4 
3&4 
3&4 
3&4 
5&6 
5&5 
5&6 
5&6 
7&8 
7&8 
7&8 
7&8 
9 & 10 
9 & 10 
9 & 10 
9 & 10 

OUT-1 
OUT-1 
OUT-2 
OUT-2 

PIN# 

Shield I Low I 

1 2 
4 5 
7 '8 
10 11 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 
1 2 
4 5 
7 8 
10 11 

1 2 
4 5 
1 2 
4 5 

All Inputs are common to both selectors. 

2.6 LOGIC CIRCUITS CONNECTION 

High 

3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 
3 
6 
9 
12 

3 
6 
3 
6 

The microphone and line input modules in the BMX console each offer a com
prehensive set of control logic functions. These functions are brought out from 
every input position to the 15 pin molex connector associated with each input. It 
should be noted, that the control commands and functions are referenced to the 
console logic power supply and, as such, should never be directly connected to 
auxiliary equipment logic control supplies, or grounds. 

The logic commands are designed to drive interface relays and/or opto-isolators to 
control auxiliary equipment. Fabrication of interface systems is straightforward 
and simple. However, should the installer prefer to use prefabricated units, inter
face devices and cable assemblies are available from Pacific Recorders to control 

• tape decks, cart machines and turntables. 
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Connection to the control circuits is very easy and requires only an understanding 
of the logic nomenclature. 

Control Outputs 

Command 
Command 
Pulse 
Pulse 

continuous voltage source 
continuous sink to common 
pulse voltage source 
pulse sink to common 

Control Inputs 

CONTROL Line above word indicates function by connec
tion to common. 

It should be noted that the BMX uses "common" or "ground" switching for all of its 
control inputs, thus preventing the possibility of defective remote controls shorting 
out the logic power supply. 

2.7 MICROPHONE MODULE LOGIC 

The schematic shown illustrates the full compliment of remote control available for a 
microphone input module. 

COMMON 

+12 VDC 

ON 

OFF 

ON TALLY 

OFF TALLY 

COUGH 

B-MUTE . 

A-MUTE 

C/RMUTE -
STUDIO MUTE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ON OFF 

-?- -?-
1--+-------010--- - ~1 

I I 
I I 

I 

,-....,--o"B" 
INPUT MUTE COMMAND 

t--~ .---o "A" 
INPUT MUTE COMMAND 

) ) 
,___--<CONTROL ROOM MONITOR MUTE BUSS 

t---,,o....---<STUDIO/BOOTH MONITOR MUTE BUSS 

STRAP THE COMMANDS 
TO THE APPROPRIATE 
MONITOR MUTE SUSSES 

MOLEX NOTE: PUSH BUTTON SWITCHES ARE 
MOMENTARY TYPE 15-PIN 

CONNECTOR 
PLUG LAMPS ARE 12-14 VOLT 

SOMA. 
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2.8 LINE INPUT MODULE LOGIC 

The control logic for the line input module provides remote control functions for 
the "A" or primary input. When the "B" input is selected, the remote control logic 
is locked out to the equipment connected to the " A" input. 

It will be noted that the "OFF" button does not illuminate when the " A" input is 
selected. Th is is because the " OFF" lamp is utilized as a tape or cart READY 
status indicator. To illuminate the " OFF" lamps on those inputs not used with cart 
or tape decks, simply install a jumper between pins #1 and #3 on the appropriate 
logic connectors. 

COMMON 

READY 

AUDIO OFF 

REGO 
Audio INHIBIT 

STOP _f"L 

START ..IL 

RESET Lr 

RESET BUSS 

CONTROL FOR CART OR TAPE MACHINE 

1 

2 

NOTE-1 

5 

6 

7 
NOTE-2 

8 

9 

10 

11 (l ...,r'" ON 

12 J NOTE-3)-----
13 

14 

15 

15-PIN MOLEX CONNECTOR 

IN914 

IN914 

OPTO-ISOLATOR 
MOTOROLA # MCT2 

1K .O 

"READY' 
LAMP 

"RECORD" 
LAMP 

~------------oSTOP 

12VDC,100 MA MAX RELAY 

~----------<~START 

12 voe, 100 MA MAX RELAY 

NOTE-1 This jumper provides audio s'l"'itch off at 
end of cartridge play. 

NOTE-2 This circuit locks out audio 
ON relay while tape is in 
record to prevent possible 
feedback via tape. 

NOTE-3 This jumper connects this 
input to the automatic timer 
reset. 
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COMMON 

READY 

"ON"~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

14 

15 

CONTROL FOR TURNTABLE 

IN914 ~ 

11 12 voe, 100 MA MAX 
RELAY 

NOTE: This jumper connects this input to the automatic timer reset. 

15-PIN MOLEX CONNECTOR 

TURNTABLE 
RUN 

0 CIRCUIT 

2.9 WARNING COMMAND LOGIC 

COMMON 

CONTROL 
MUTE 

4 

~-------------o STUDIO WARNING 

IN914 
11

12 voe, 100 MA MAX 
RELAY 

t---+--------411..__, ;;----0--------0 CONTROL ROOM 
L-....-o--------<O WARNING 

IN914 1112 voe. 100 MA MAX 
RELAY f--------------..i----' 

4-PIN MOLEX CONNECTOR 
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Section 3 SET UP AND OPERATION 

3.1 OPERATING CONTROLS 

MICROPHONE MODULE 

0 

1
-~iti------lnput SELECTOR switches between micro-

~ ' ~ phones connected to "A" and "B" inputs of i : 111
• module. Muting Logic is independent for each 

microphone . 

• 

.,_ ___ • GAIN TRIM Control adjusts the microphone 
preamplifier sensitivity from -35d8v to -60dBv. 

_., _____ Alternate action PROGRAM and AUDITION 

buttons provide the ability to assign the module 
to either or both stereo output busses. 

C••11,aa----- PAN control with ON/OFF switch allows 

a 

11 

positioning of the microphone in the stereo 
"image" . 

- 211,..-----Mixing fader is a non-stepped, infinite 

.. 
al 

• 71 

resolution control. 

lliiiiiiiilillll1J1.-----0N button, turns audio "ON" and initiates mute 
Oft command. 

r::ilL----•OFF button, turns audio "OFF" and releases 
~ mute command. 

0 - Ml 

• 
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LINE MODULE 

0 

!I ~~------ INPUT SELECTOR switches between stereo 

T • 
I ' 

■ rll 

~ • 

lines connected to "A" and "B" inputs of 
module. 

GAIN TRIM controls adjust the input sensitivity 
from -12dBm to +8dBm. 

Alternate action Program and Audition buttons 
provide the ability to assign the module to 
either or both stereo output busses. 

~r----------Mode Selector offers the following input to 
output switching. 

• STEREO Left to Left, Right to Right 

I MONO Left/Right mixed to Left and Right 
LEFT Left to Left and Right 

11 RIGHT Right to Left and Right 

-1------ Mixing fader is a non-stepped, infinite 
resolution control. 

• •• _.,,_ _____ Cue Alternate Action button, does not interfere 
with channel ON/OFF status. 

on 
ON button, turns audio "ON" and initiates logic 
control commands. 

OFF button, turns audio "OFF" and initiates 
o logic control commands. 

- u 

8-79 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

Liff 
~ .. 
nm 

STEREO OUTPUT MODULE 

®~--------GAIN TRIM controls for Left and Right output 
.. amplifiers. 

----4-1 

11 

..,._ _____ MASTER FADER (optional) 

8-79 
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MONAURAL OUTPUT MODULE 

• 
!(r----------... GAIN TRIM control for output amplifier. 

=..JI.------ SOURCE switch selects monaural source from 
■ stereo PROGRAM or Audition channels. , I 

• 
I 

11 

• 11 

• MASTER FADER (optional) 

• 
• 
• • 7t -

• 
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• 
0 

-1 (I) z 

•· •· -5 
-· (11 •· ...... 
- IUDITIOII 

L 1111111'1111 _J 

r-: IEU7 .,... • • IUDITIOII 

- MOIIITIII 

• CUE 

• NIP -=~~ --lllltiJ Off U 
11'1111 

• CIITa -0 ... .. 

• 

CONTROL ROOM MONITOR MODULE 

~ 

-

MONITOR switch selects the monitor source 
from PROGRAM, AUDITION and 8 external 
inputs. 

METER switch selects PROGRAM, AUDITION 
or MONITOR source for display on the VU 
meters (BMX-14 only) 

CUE level control 

HEADPHONE level control 

HEADPHONE switch selects MONITOR follow 
or CUE. 

MONITOR speaker ON/OFF switch. 

MONITOR level control 
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STUDIO MONITOR MODULE 

0 

-1 • 
2 --i------MONITOR switch selects same sources as la Control Monitor Module 

-· -5 •· -7 •· (1) ..... 
- IUIIITIOII 

LMOIIITOI_J 

•--it------ Studio Talkback microphone 

TALK 
BACK rtt------TALKBACK button 

a ftll {i) 

~ Dff U 
11'11 

Studio speaker ON/OFF button 

-~-----STUDIO MONITOR Level control 

S1UINO -TOI 
0 

IMI • 

I 
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REMOTE LINE SELECTOR 

Two, Stereo, 1 b-station selector switches. Each 
switch bank accesses the same remote inputs . 
The outputs of each switch bank may be 
connected externally to any console input 
position. 
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3.2 LEVEL ALIGNMENT 

The BMX console amplifiers were level aligned at the time of factory test as follows: 

Stereo Output Amplifier Modules 
I KHz test signal at-10dBm applied to patch return; GAIN TRIM controls adjusted to 
give +8dBm output into 600 ohm, 1 % termination load. 

Microphone Input Modules, Fader set at "-15" mark. 
1 KHz test signal at -50dBv (Ref. 0.774v) to module input; GAIN TRIM control 
adjusted to give +8dBm console output into 600 ohm, 1% termination load. 

Line Input Module, Fader set at "-15" mark. 
1 KHz test signal at +8dBm to both module left and right inputs; GAIN TRIM controls 
adjusted to give +8dBm console output into 600 ohm, 1% termination load. 

Monaural Output Amplifier Module 
Using test signal into Line Module above, select PROGRAM source on Monaural 
Module, and adjust GAIN TRIM control for a +8dBm output into a 600 ohm, 
1 % termination load. 

Gain trim controls on the line output modules should not require retrimming unless 
components which affect amplifier gain have been replaced. 

VU Meter Amplifiers 
1 KHz test signal at +8dBm console output level, meter amplifier trim control set for 
"O" VU meter indication. 

Gain trim controls on the input modules should be adjusted so that the input ac
commodates the signal level from the source equipment. IMPORTANT, always set 
the mixing fader at the "-15" dB mark before adjusting the gain trim controls. This 
will insure that the optimum gain structure, i.e. headroom and signal to noise ratio, 
has been maintained. 

Should additional input gain range accommodation be required than permitted by the 
GAIN TRIM controls, refer to Section 6, OPTIONS AND MODIFICATIONS. 

3.3 AUDIO PATCH FACILITIES 

Each BMX input and output module features an audio patch connector. These 
connectors provide the ideal point to connect external processing equipment such as 
equalizers, limiters, filters, etc. A patch bay system may be connected to these 
connectors to provide a very flexible processing/patching facility. 

The output of each patch is unbalanced and designed to operate into low-impedance 
(600 ohm) or higher loads. The patch return is unbalanced, 5Kohm impedance. 

The level at all patch points, microphones, line, and output is -10d8m nominal. This 
level was determined to provide optimum headroom within the console as well as a 
good compatability match with currently available processing equipment. 
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Section 4 EQUIPMENT DESCRIPTION 

4.1 MAINFRAME 

The console housing contains all the interconnection wiring required to accom
modate a full complement of modules. Each input position is wired in a universal 
fashion and, therefore, will accept either a microphone or line input module. The 
three extreme left module positions are dedicated for the output amplifier 
modules, while the three extreme right positions are dedicated for the monitoring 
and switcher modules. 

The mainframe itself does not contain active electronic components with the sole 
exception of the meter amplifier modules mounted in the meter panel. Access to 
the rear of the meter panel is provided by a removable panel attached with quarter
turn fasteners. 

The meter panel assembly for the 14-input mainframe is supplied with a stereo pair 
of output meters and a cue speaker. The panel is pre-wired to accept an output 
meter for the optional monaural output module. 

The meter panels for the 22 and 26 input mainframes are supplied with four output 
meters, a stereo pair each for Program and Audition and a cue speaker. These 
panels are also pre-wired for the optional monaural output meter. The remaining 
two spaces in all models may be used to install digital clocks, timers or other ac
cessory items. 

4.2 POWER SUPPLY 

Two generations of power supplies exist for the console. Earlier consoles use the· 
part #50-1 supply, later consoles use the part #50-2 supply. The two supplies are 
completely interchangeable. 

Supply #50-1 uses three discrete power modules, two 16 volt and a 12 volt. Each 
module contains its own power transformer and regulator circuitry. Power is ap
plied to each module by the front panel mounted master circuit breaker via in
dependent fuse circuits. Voltage test points and adjustment trimmers for each 
supply are mounted on the front panel. Connection to the supply is made at the 
rear panel terminal strip. This supply assembly is designed for operation at 
115VAC, 50/60Hz. 

Supply #50-2 uses two discrete power modules, a bi-polar 16 volt and a 12 volt. 
Power is applied by a master circuit breaker to individual power switches, one for 
the 16 volt "Audio" supply, and one for the 12 volt "Logic" supply. Voltage test 
points for each supply are located on the front panel. Each supply module has a 
voltage adjustment trim control located on the module itself. Connection to the 
supply is made at the rear panel terminal strip. The supply is strappable for opera
tion on 115VAC and 230VAC, 50/60Hz power mains. 

4.3 MICROPHONE INPUT MODULE 

AUDIO CIRCUIT DESCRIPTION: The transformer coupled microphone input 
preamplifier U3 utilizes variable feed-back control to provide an overall voltage 
gain range of 24dB to 50dB. The gain control is adjuste·d to provide a nominal 
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-10dBv (Ref. 0.775v) output from the preamp to the patch send line. The mix fader 
"in hand" attenuation of 15dB reduces this level to - 25dBv. Fader buffer amplifier 
U2 recovers the fader attenuation with 16dB of voltage gain. The - 9dBv signal is 
routed to the channel ON/OFF relay. The relay feeds the PAN control and 
PAN/OFF switch. The PAN switch shunts R39 in the PAN mode, increasing the 
gain of U2 by 3dB, to accommodate the 3dB loss contributed by the PAN control. 
The signal is then routed to the mix busses by the PGM and AUD button switches. 

LOGIC CIRCUIT DESCRIPTION: The first two sections of the CD4093B quad, 
2-input NANO Schmitt trigger are configured as a bi-stable flip-flop. At power up, 
C21 being a larger value than C20, the circuit is forced into the "OFF" mode. The 
third section is an inverter and drives 02, the "OFF" lamp driver. Pressing the 
"ON" button causes the flip-flop to change state, illuminating the "ON" lamp via 
01, initiating MUTE via 04 and audio "ON" via delay circuit R36, R37, C23, gate U1 
and transistor 03. Pressing the "OFF" button resets the flip-flop state. 

4.4 LINE INPUT MODULE 

AUDIO CIRCUIT DESCRIPTION: The stereo audio path consists of two identical 
sets of circuitry. For clarity, this description shall discuss the left channel only. 
Resistors R1, R2, R3 form a 24dB, 10Kohm to 600ohm pad in front of input 
transformer T1. This pad provides a true resistive input impedance to source 
equipment as well as a low source impedance to the bridging input transformer. 
The input transformer is a 10Kohm/10Kohm repeat coil. Input preamplifier U1 
utilizes a variable feed-back control to provide pad input to amplifier output gain 
range of -18dB to + 2dB. The gain control is adjusted to provide a -10dBv (Ref. 
0.775v) output to the patch send line. The mix fader "in hand" attenuation of 15dB 
loss reduces the signal level to - 25dBv. The 15dB gain of fader buffer U3 raises 
the signal level to -10dBv and sends the signal to the MODE switch and on to the 
channel ON/OFF relay. The relay feeds the PGM and AUD assignment button 
switches. 

LOGIC CIRCUIT DESCRIPTION: The logic is divided into two functional sections. 
The first controls the ON/OFF status of the module; the second generates the 
remote control logic commands. This second section functions only when the "A" 
audio input has been selected by the front panel button switch. The power up cir
cuit R57, C42 via U5 and U6, sets the flip-flop, U7 output high. The "OFF" lamp is il
luminated via inverter U5, AND gate U6 and transistor 02. Pressing the "ON" but
ton reverses the state of U7, illuminating the "ON" lamp via inverter U5 and tran
sistor 01, and turning on the audio via time delay circuit R62, R64, C45, AND gate 
U5 and transistor 08. When the "A" input is selected, the LOGIC ENABLE line is 
low. In this state, the illumination of the "OFF" lamp in the "OFF" mode is con
trolled by the READY input line status via AND gate U6. The LOGIC ENABLE line 
also allows the D flip-flop U8 and U7 to generate START, STOP, and TIMER.RESET 
PULSES via 04, 05, 06, 07 and 03 respectively. 

4.5 STEREO OUTPUT MODULE 

This module contains two identical sets of circuitry. For clarity, only the left chan
nel will be described. Summing amplifier U1 operates at unity gain from the mix 
buss. Amplifier U3 serves as an isolation buffer for the summing amplifier and as 
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an inverter to correct the polarity inversion of the buss summing amplifier. U3 
operates at unity gain and supplies the patch send line with a -10dBv (Ref. 0.775v) 
signal. Output amplifier U5 and associated discrete circuitry operates over the 
gain range of 6.6dB to 11.2dB as set by feed-back gain trim control R30. Output 
transformer T1 provides additional voltage gain due to the 1 :3 winding ratio. Gain 
trim control R30 is set to provide an amplifier input to transformer output gain of 
18dB, the resulting output signal being + 8dBm. Note . the auxiliary mix outputs 
from U1 and U2. These Left and Right buss signals are returned to the mother 
board and routed to the monaural output amplifier module position. 

4.6 MONAURAL OUTPUT MODULE 

The mono source switch selects either the PGM or AUD stereo auxiliary outputs. 
The stereo signal is mixed to mono by amplifier U1. U1 operates at a gain of -6dB 
to accommodate the mixing gain of similar input signals. The output to the patch 
send line is -10dBv (Ref. 0.775v). Output amplifier U2 and associated discrete cir
cuitry provides the nominal 18dB gain to the + 8dBm output line level. Gain trim 
R13 provides a 5dB trim range for the output amplifier. 

4.7 CONTROL ROOM MONITOR MODULE 

This module consists of a monitor section, meter section, cue section and a head
phone section. The monitor section takes the signal selected by the 10 station 
monitor switch and buffers it with the bridging amplifiers formed by T1, U1, and T2, 
U2. The input to output gain of each bridging amplifier is - 8dB. This signal is 
routed to the HEADPHONE selector switch and to the monitor muting relay, K1. 
The relay feeds the MONITOR LEVEL control. 

The METER switch selects which signal, PROGRAM, AUDITION or MONITOR is 
displayed by the output meters. 

The cue section consists of summing amplifier U3 which feeds the HEADPHONE 
switch and cue mute relay K2. The relay routes the cue signal to CUE LEVEL con
trol R27. Amplifier U7 and associated discrete circuitry provides the drive for the 
meter panel mounted cue speaker. The amplifier was designed to drive the 45ohm 
speaker with a maximum power of 750 milliwatts. 

The HEADPHONE switch selects between the monitor selection and the cue mix. 
HEADPHONE LEVEL control R26 feeds the headphone amplifiers U4 and U5. 
These amplifiers, with their associated circuitry, supply signals to the trim panel 
mounted headphone jack and to the rear connector. Monitor and cue muting relays 
K1 and K2 are driven by transistor 01. 01 conducts when its base is pulled low to 
logic common by a mute command from a microphone module. The collector of 01 
is also the source of the WARNING command and voltage. 

4.8 STUDIO MONITOR MODULE 

This module duplicates the control room monitor module selector and buffer 
amplifier section. The output of the buffers are routed through the mute and 
talkback relays to the MONITOR LEVEL control. The talkback circuit consists of an 
electret condenser microphone and preamplifier U3. The microphone signal level 
is set by R24 which feeds talkback relays K1 and K3. Actuating the TALK-BACK 

8-79 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 
f 

• 

• 

button causes the control room monitor to mute via CR4, and the talk-back relay to 
switch as driven by 02. Studio monitor mute is driven by Q1 when its base Is pulled 
low. Warning command voltage is also supplied by the collector of Q1. 

4.9 REMOTE SWITCHER MODULE 

This module is simply two 10-station stereo selector switches fed from 10 stereo 
common remote inputs. The switch used is not available with a mechanical lock
out mechanism to prevent pushing two or more buttons in a switch assembly 
simultaneously. Therefore, the switches in each 10-station assembly have been 
wired in series to avoid the possibility of remote input lines being tied together 
through accidental depression of two or more buttons . 

I 
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Section 5 MAINTENANCE 

5.1 ROUTINE MAINTENANCE 

Routine maintenance is usually limited to cleaning the linear motion faders, 
checking all button switches for proper operation and keeping the panel surfaces 
clean. The panel surfaces are coated with a baked polyurethane paint and may be 
cleaned with a weak solution of dishwashing detergent. 

The Penny & Giles faders are removed from the modules by unplugging the cables 
and unscrewing the two button-head panel screws. Remove the side cover; the 
track will now be accessible for cleaning. Rinse the fader under a tap with warm 
clean water. This will remove common contaminants such as coffee, soft drink or(?). 
If necessary, use a SOFT brush or cotton tipped swab to loosen heavy contamina
tion. Take care to avoid damage to the wiper fingers. Dry the fader thoroughly by 
the use of an air jet or hair dryer. Replace side cover, re-install fader and cables. 

Meter lamp replacement is achieved by removing the meter amplifier board from 
the rear of the meter and replacing the bayonet based lamps. Lamp replacement in 
panel button switches is achieved by removing the cap from the front of the 
switch. Be careful to replace any lamp with an identical type. Do not substitute 
lamps of different voltage or current. 

Check power supply voltages monthly. Each should be within 0.5 volt of its 
specified output. Adjust if necessary, using an accurate voltmeter or digital 
multimeter. The supply is designed to provide very low noise power to the console. 
The outputs should be checked every six months for ripple and noise with a sen
sitive AC voltmeter. Readings should be less than 350 microvolts RMS. 

5.2 TROUBLE SHOOTING 

The modular construction of the console greatly enhances trouble shooting since 
module substitution will usually Isolate any problem other than power supply 
failure. It Is strongly recommended that the Equipment Description section be 
read thoroughly prior to trouble shooting. Once the module at fault has been iden
tified, use the extender module or standard service bench techniques to Isolate 
the problem. The extender board will accommodate all types of console modules 
except for the monitor and remote switcher modules. These modules should be 
bench serviced. Most of the active analog and digital components are socketed for 
ease of replacement. 

SPECIAL NOTE 

The CMOS logic devices are susceptible to destruction from static discharge in 
handling. It is recommended that considerable caution be exercised when working 
with these parts . 
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5.3 SPARE PARTS 

The following parts are supplied with each console as spares: 

QUANTITY PR&E P/N DESCRIPTION 

4 20-8 NE5534T Low noise operational amp 
4 20-9 TL082 J-FET operational amp 
4 21-12 74COO CMOS, QUAD 2-input NANO 
4 21-27 74COO CMOS, Dual D flip-flop 
4 21-4 CD4093B CMOS, QUAD 2-input NANO 

Schmitt trigger 
2 8-8 2N3638A transistor 
2 8-1 MJE 171 transistor 
2 7-1 MJE 181 transistor 
2 7-11 MJE6560 transistor 
4 7-7 MPS U45 transistor 
6 8-6 MPS U95 transistor 
4 11-13 IN914B diode 
4 11-7 IN4001 diode 
4 12-20 658 lamp 
2 12-21 756 lamp 

This kit should provide sufficient spares for the initial operating period, however, it 
is recommended that this kit be replenished and kept on hand for emergency use. 
The components used are, wherever possible, standard items of general availabili
ty. However, should difficulty be encountered locating any of these items, Pacific 
Recorders and Engineering maintains a reasonable stock of replacement parts. 

The following components are readily available only from Pacific Recorders and 
Engineering: 

Input, Output and Power Transformers 
Penny and Giles faders 
All potentiometers 
Schadow button switches 

In applications where any down time is unacceptable, it is recommended that the 
following be kept on hand: 

Power Supply Unit 
Microphone Input Module 
Line Input Module 
Line Output Module 
Control Monitor Module 
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Section 6 OPTIONS AND MODIFICATIONS 

6.1 MICROPHONE INPUT MODULE 

Phantom powering of condenser microphones via the console is accomplished by 
connecting a low noise 48 volt DC power supply to the designated terminals on the 
mainframe barrier strip and installing wire jumpers on the appropriate microphone 
input module. For microphones connected to the "A" input, connect a jumper 
from E25 to E27; for the "8" input, connect a jumper from E24 to E26. 

6.2 LINE INPUT MODULE 

An additional 24d8 of input sensitivity is available for those applications such as 
low level telephone lines, which require more gain than provided by the gain trim 
controls. Remove the following input pad resistors R1, R2, R3, R4, R5, R6 and in
stall wire jumpers at R1, R3, R4, and R5. The input sensitivity range of the module 
will now be from - 36d8m to -16d8m. 

6.3 UTILITY MIX BUSSES 

The console mainframe wiring assembly is equipped with a spare set of mixing 
busses called the UTILITY busses. These busses were designed to provide an ad
ditional stereo output capability as required. These busses terminate at the con
sole position for the Monaural Output Module, and therefore, are not available if 
the Monaural Output is used . 

The following procedure must be followed to access the UTILITY busses: 

Refer to the schematic drawings of the Microphone and Line input modules. Note 
the "E" points E16 & 17 on the Microphone and E24 & 25 on the Line modules. 
These "E" points are the inputs to the UTILITY left and right mix busses. Refer to 
the schematic drawing of the stereo Line Output module. Remove resistors R7 and 
R9 from each of the output modules. These resistors are the signal feed source for 
the Monaural Output module. Install a Stereo Line Output module in the extreme 
left module position. The outputs and patch points for this module appear on the 
rear panel molex connectors labeled UTILITY. Applications for the UTILITY busses 
include split mixes for telco hybrid feed and three level mixes for separate pro
cessing of microphones, commercials and music . 
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• 7.20 BMX CONSOLE PARTS LIST 

PART DESCRIPTION MANUFACTURER PRE P/N 

Button, Engraved 

Yellow OFF Honeywell/PR&E 25-5-1 
Red ON Honeywell/PR&E 25-2-1 
White TALKBACK Honeywell/PR&E 28-8-1 
PGM Schadow/PR&E 25-13-1 
AUD Schadow/PR&E 25-13-2 
A Schadow/PR&E 25-14-1 
B Schadow/PR&E 25-14-2 
Blue START Dialco/PR&E 25-53-5 
Blue STOP Dialco/PR&E 25-53-6 
Blue RESET Dialco/PR&E 25-53-3 
Blue HOLD Dialco/PR&E 25-53-4 
Blue AUTO Dialco/PR&E 25-53-2 

Button, Plain 

White Honeywell 25-8-0 
Red Honeywell 25-2-0 
Blue Honeywell 25-7-0 

• Green Honeywell 25-6-0 
Yellow Honeywell 25-5-0 
Orange(Amber) Honeywell 25-4-0 
White Dialco 25-53-0 
Red Dialco 25-49-0 
Blue Dialco 25-52-0 
Green Dialco 25-50-0 
Yellow Dialco 25-54-0 
Orange Dialco 25-51-0 

Button, Clip Honeywell 25-45 

Bezel, Meter 3½ ",VU Dixson 36-5 

Connector, PC edge 

10 term, dual, solder SAE 14-207 
22 term, dual, solder SAE 14-209 
22 term, single, solder SAE 14-208 
10 term, dual, molex Molex 14-21 
22 term, dual, molex Molex 14-22 
Molex terminals Molex 15-3 

• 
8-79 
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• PART DESCRIPTION MANUFACTURER PRE PIN 

Connector, "Molex" type 

4 term, chassis housing Molex 15-709 
4 term, square, chassis housing Molex 15-19 
6 term, chassis housing Molex 15-702 
12 term, chassis housing Molex 15-704 
15 term, chassis housing Molex 15-707 
Molex Female term. pins Molex 15-002 
4 term, cable-type housing Molex 15-608 
4 term, square cable-type housing Molex 15-21 
6 term, cable-type housing Molex 15-603 
12 term, cable-type housing Molex 15-605 
15 term, cable-type housing Molex 15-607 
Molex Male term. pins Molex 15-003 
9 term, cable-type housing Molex 15-604 

Diodes 

IN4001 11-7 
IN914B 11-13 

Fader, Linear Motion Assbly. Penny & Giles/ 90-69 

• PR&E 

Integrated Circuits 

NE 5534 T Signetics 20-8 
CD 4093 B RCA 21-4 
74 C 00 Nat' I. Semiconductor 21-12 
74 C 74 Nat' I. Semiconductor 21-27 
TL082 Texas Instruments 20-9 

Knobs 

Monitor level Buckeye 32-101 
Pan, Mode Buckeye 32-102 
Cue, Headphone Buckeye 32-111 
Fader, White Penny & Giles 32-719 
Fader, Black Penny & Giles 32-710 
Fader, Red Penny & Giles 32-712 
Fader, Yellow Penny & Giles 32-714 
Fader, Green Penny & Giles 32-715 
Fader, Blue Penny & Giles 32-716 

Lamps 

#382 Chicago Miniature 12-16 
# 658 Gen. Electric 12-20 
# 756 Sylvania 12-21 • 

8-79 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• PART DESCRIPTION MANUFACTURER PRE PIN 

Meter, 3 ½ " VU Dixson 46-4 

Microphone, Talkback Primo 23-1 

Parts Kit PR&E 76-2 

Potentiometers 

Pan Claros tat 24-67 
Monitor Level Clarostat • 246~ 2t./- <8"f: 
Headphone Level Clarostat 24-26 
Cue Level Claros tat 24-27 
Gain Trim, Microphone Claros tat 24-18 
Gain Trim, Line Input Claros tat 24-19 
Gain Trim, Output Claros tat 24-20 

Power Supply Assembly 

Early Micropower 50-1 
Current Micropower 50-2 
Timer Electronic 50-17 

Components 

• Relay Teledyne 28-501 

Speaker, Cue, 45 ohm Oaktron/PR&E 90-83 

Sockets 

Round, 8-pin Augat 16-109 
0 .1.P.,8-pin Texas Instrument 16-108 
0.1.P., 14-pin Texas Instrument 16-114 

Switches 

ON, OFF Honeywell 25-102 
CUE,PAN Schadow 25-602 
10 Station Schadow 25-714 
Meter Select Schadow 25-724 
2 station, alternate action Schadow 25-70 
Timer, momentary Dialco 25-57 
Timer, alternate action Dialco 25-68 
Mode Grayhill 27-327 

Transformers 

Microphone Input Jensen 49-102 
Line Input Jensen 49-310 
Output Jensen 49-303 

• 
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• PART DESCRIPTION MANUFACTURER PRE P/N 

Transistors 

PN 3638A Nat'I. Semiconductor 8-8 
MPS U45 Motorola 7-7 
MPS U95 Motorola 8-6 
MJE 171 Motorola 8-1 
MJE 181 Motorola 7-1 

Tools 

Molex Crimp Molex 70-3 
Molex pin extractor Molex 70-4 
Molex crimp, fancy Molex 70-5 

• 

• 
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• Section 8 ACCESSORIES 

8.1 TIMERS AND CLOCKS 

8.1.1 DT-3 TIMER 

DT-3 CIRCUIT DESCRIPTION: The count up timer is designed around the MK50397 
timer integrated circuit U4. Time base and multiplex frequency is supplied by 
oscillator/divider R1, R2, C3, C4, Y1 , and U1. The segments of DS1 -5 are selected by 
drivers 01-7, and the digits are selected by drivers 08-12. Power up reset circuit R13, 
CR1, and C9 via U2B resets U4 to zero, and sets the start/stop flip-flop U2A, C such 
that the NOT RUN line is high. An external START command via R7, R8, and C7 will 
set U2A, C such that the NOT RUN line is low, which enables U4 to count up. An 
external STOP command via R9, R10 and C8 will similarly set the NOT RUN line high. 
An external RESET command via R5, R6, C6, and U2B will reset U4 to zero. An external 
READ command via R3, R4, C5, and U3D will momentarily hold the display at the 
immediate time count (while the real time count continues). The READ command or 
the RUN line's low state via U3, R27, C11 , U3B, and U3A enables the .1 SEC display, 
and via 013, and R6 turns on the decimal point. Strapping J1-E to J1-F via R28 
continuously enables the .1 SEC display and the decimal point. An external BLANK 
command via R11 , R12, and C10 disables the display outputs of U4. 

• 8.1.2 TD-1 DIGITAL CLOCK 

• 

TD-1 CIRCUIT DESCRIPTION: The time of day clock is designed around the 
MM5315 digital clock integrated circuit U3. Time base is supplied by oscillator/divider 
circuit R1 , C1, C2, Y1, U1 , R3, R4, and 03 to pin 20 of U3. The voltage doubler circuit 
01, 02, C4, CR1, CR2, and C5 provides the high Vss required at pin 15 of U3. The 
multiplex frequency is established by C3 and R2. The segments of DS1-6 are selected 
by drivers 04-10, and the digits are selected by inverters 011 -16 and drivers 017-22. 
Hall effect switches U4-6 are magnetically activated to set the c lock by respective 
FAST, SLOW, and HOLD functions . 
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S\J1T,1tlD OVTPVT 

(SM• - .- o ... y) -~ 7 

A 

• 
8 

7 

7 

- --Z 22 ,__ 
- -- ~ 21 -
~ - X ,___ - -19 - -V 1B - -lJ 17 - -T llo 

5 I? --R 14 ,-. 
p -13 ,-. -N 12 --M II - -L 10 - '9 K 

j 8 

H 7 - -
IC°~ - -
E 5 - -
D 4 
c 3 - -B 2 

I - -A I 
I --

S'TVDIO 
""'k)W1,-o, 

6 5 4 3 

--- Z 22 -- -- Y 21 -- -- .1. 20 --w 19 - -
V 1e, - -
U Ir - -
T l(o - -
~ l2 
R 14 - -
P 13 - -
N 12 - -
~ 11 

io L - ! K -
j e - ,-.. 
H 7 - -~ "' --E '? ,-.. 4 D 

3" C -..... ez 
I -..... 

l 
A I 

I ~--

6 5 4 3 

2 1 
REVISIONS i----,---,------DUClt--.,,-.,.,-------r------,------1 

ZllNE LTII 

A 
B 

l..E.,66€D 

~WIV 
~E 
RE 

C 11.e c, 

Jr 

f -

Jb -- ~· 
J -

-~~ 
3) -

r~· 
I~~ 

,.OM "'OMO I.I"& OVTNT 

"""'-'"·" 
ro MONO Mff&• 

TO ,I\CiMT "11.T&.•a 

AVCUT'I O .. 

&._,ITC.MfO OUT"P\JT 
(aM•-1~ o•Ly} 

7 .3.3 MONITOR SELECTOR 
MOTHER BOARD 

PACIFIC RECORDERS AND ENGINEERING CORPORATION 

2 1 

D 

C 

I 

A 

wigfi
Stolen 2 Line Transparent
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• 
D 

C 

• 
B 

A 

• 

4 

@(4) 

SOLDER TAIL 
TER!v'\ jts.!S.1A..LLE.D 
~ PLC.<:; ) OT~ EJ~S 
LE:.FT BL.A1'l K. 

Wt 

'2. 

4-

5 

(o 

4 

w1QES 3-lo 

T tE. Si-41SLD!:, r o 
~ tJt> L-Ll b 

90-41 

3 

3 

2 1 
REVISIONS 

ZONE l TR DESCRIPTION 

A e.ELE.ASED 

TOTAL LE>JC:iTK 

'21 h 
'2.0 I " 

(G, 3/4 ----------------- --<-.I 0 

L L A.C tNG A.5 
R E&.u112E D 

i 

AvX 

REAR V IEW 

I I,,,_,, 

I l 

( TYP ) 
L.ONG (,, WI R£S 

$ 1-H:'.INK_ TUBE. 

NOTE. i J::,..~R GRIMPINb MDL£X Pl 
!~STA.LL IN GD~NEC.,01<..S 
USl "-.)C::, Cl4tl,..12.T .. 

7 .3.4 MAINFRAME CABLE ASSEMBLY (TYPICAL) 

• PACIFIC RECORDERS AND ENGINEERING CORPORATION 

2 1 

D 

C 

B 

A 

http://www.SteamPoweredRadio.Com
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• 

'W\~'E. ~ COLOR 
EDGE REAR. PANEL 

CONNl!:CTOi M0lEX 

S'-'1e~t:> GNt> LU4 O\JT' I - I 

l 13 \.. \IC. 10 OUT I - 2. 

REO L OUT I - '3 

SHIEL.I:> GNO LV~ OUT I - '\ 

2. GLK 9 ovr 1 - ~ 

• RE.D K OUT I - ~ 

St-I 11!\.t> Gt.JO LV(i OVT '2. - \ 

3 B~K. B OUT 2 -2. 

REC J OUT2. -3 

SHIE\..t> GNt> LV4 OUT2 - 4\-

4 3LK 7 OUT'l.- :S 

RED H OUT'- - " 

90-50 

• 
7 .3.6 REMOTE LINE SELECTOR OUTPUT 
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• 
\,,/\ Rt. ,._ CO\..O~ 

E.t>(.E ~!AR P~NE~ 
CO••U-4£.C.TO~ MOLEX 

.Sl-\U;\..t> ~Nt> LV4 OUT I 

\ B \..IC. 10 OVT 2. 

R~t> L ov, .::s 
S~tEU> GI-JO L.U4 OtJT 4 

'2. {3 \..K, q ov, ~ 

Re.t> K. ov,- ~ 

SHIE\-0 GtvO Lo4 AU>C I 

3 B\..." ~ Av"I.. ,_ 

• REt:> F Av~ 3 

.SH1f:L-t:> G~O LV6 AV)( 4 

4 8\...::. s AV>'- s 
Re.e E AV,< ~ 

S1-+1e\...t> Ci Nt> LV4 AU1' 7 

s- ~'-'< 4 Au1t 8 

RED D A\JJ( C\ 

90-51 

• 
7 .3. 7 CONTROL ROOM MONITOR OUTPUT 
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• 

• 

• 

ll!!DC.~ l('e:AR P.ANEL 
'W\~~* COi.OR CONNECTOR HOl-~X 

Al.I. 51-llf.LO.S c.ur-OFP" AT -.>ACKE.'T 

I 
{31..1< 1 '2. 

R:E.O ~ 

2 
~'-K '2. I 

Re:..o y 

3 
~1-1( 'l.0 

R~D X 

BI-K ·~ 4 REO vJ 

131-K 18 s-
RED V 

0 
CH- K 17 

RED u 

7 
(!,I- K. /l, 

RED --r 

8 
13 LK_ IS-

REO .s 

9 
BL.K 14 
RE. t> R 
BLK I '3 

)0 
Rl!.O p 

8LK. 12 
) \ RED N 

) ]_ 
8LK. II 

RE.D M 

13 
BI-K IO 

RED L 

131- 1<,. 9 
14 

R.l!.t> K 
DI-K e 

IS-
RED J 

I to 
/3 I- K 7 

RE. D H 

}7 
~ 1- K ~ 

R'E.0 F 

18 
B L-t< S" 

REo E 

1 q 
lh.1<;. ~ 
RE.o D 

131. K ~ 20 
RE.D c.... 

NOTE: 
Shield pins 1, 4, 7, and 1 O of the Remote 
Line Selector Input molex connectors are 
tied to chassis ground at the rear panel. 

I A>JO l. - ;t. 

I ANt> '.2. - ~ 

I AW0 l. -5" 
I AND ;2. - " 
I ANt> l. -8 

I ~Nt> 2 - 9 

l A Ntl '.2. - II 

I AHO :Z. - Ii_ 

3 ANt> 4 - :2.. 
3 ANC ~ - 3 
3 A>-10 4 - s-
~ AIJO 4 - G:, 

3 A>JD ~ - e 
"3 AIJO 4- -9 
3 ANO 4 - II 

3 ~Nt> ~ -12 

.,S-P,AJD (p -2.. 

SANO (p -3 
~ AIJO I) -s-
S- ANO ~ - 4> 
S ANt> (,:, - 8 

.5" ANO 4, - 9 
,5 ANt> (D - II 

.5"ANt> ~ - 12. 
7 A-.JO 'a - 2.. 

7ANt> 8 - 3 

71'1NI> S - S'" 

7A,.t> 8 - (p 

7 ~Nt> 8 -8 
7ANC>8 - 9 

7ANO 8 - II 
7Ar,10 8 - 12. 

9"-1-10 10 - 2. 

9 ANO 10 - .3 

ClANI> 10 - !!r 

qA NO 10 - ~ 

CfAND 10 - e 
'l AMO 10 - 9 

9ANO 10 - II 

q ANO 10 - I 2. 

90-53 

7 .3.9 REMOTE LINE SELECTOR INPUT 
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• 

• 

• 

l'ltoM 

W\~E. $ C0l..O~ 

Rl!<l,t 91h<l!L- ""'O'-&"" 
CoNN•c.,..OllllS 

\NPI.IT PIN$ 

I 
81-K 8L 9 
R•o 8L q 

IJ.LK. 7L 2. 
2 

~~D 7L ,3 

e1-1<.. 0L 8 
3 

Re:c ~L 9 
1?.t..K .. s-"L 2. 

4 REC ..S-L ~ 

s- 13L.K 4L B 
R€.O 4L 9 

~ 
(3~1:; 3L 2-. 
!<Ee:, ~L ~ 

e.1..K. 2L 8 
7 

Re.t> 2..L Cf 

8 
131..K IL 2.. 
\?l! O I L 3 

r e1..11:. SR JI 
!<Ire, 8R '2 
01-K. 71< .s-

/0 
R e. b 7R ~ 
BL K ~R I/ I} 
R.Et> It,/( I 2. 
BL-I< .S-1< .s-

12 
~E:O SR. h 

/3 
~1..K 4-R II 
~EC> 4 R. I 2.. 

14 
01-ti;. 3R s-
':'-= t> 31< ~ 

JS-
13 LK 21< I I 
RED 7- R. /2 

J(p 
s \..IC. IR S" 
l<E.D IR ID 

NOTE: 
Shield pins 1, 4, 7 and 1 O of the Monitor 
Input molex connectors are tied to chassis 

ground at the rear panel. 

-ro 
• C\O -fl0 

MONtro,c ~ a t..l;:CT"O~ 

IV\0.,....15-.-i_ 00/Wl~ 

JI - 7 
J\ - 8 
JI - Cf 

JI - JO 

-.J I - I I 

J2 - I 

J2 - 2 

J2 - ..3 

J2. - 4 
..J2-S° 
,...)2-te, 

.j.2..-7 

J2 - 8 
J 2. - ? 
J 2 - /0 

J2 - // 

J.3-7 
J3-8 

J .3 - 9 
..J3 - /0 

J.3-11 

J,4 - I 

J4 - 2., 

J't-3 

Jtl-1 
.J'I- - .s-
J4 - (p 

.J~ - 7 
J4 - 8 
J4 - er 
J4 - /0 

.J4 - II 

90-54 

7 .3. 10 CONTROL ROOM AND STUDIO MONITOR INPUTS 
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• Wl~E • C.OLOl ~ t>G E. ~£AR~NEL 
CONNEC.~ MOLU\ 

.$\,-\l~LO (:,MO L.U' A-\ 

l I!>\.. K 10 A- 1.. 

RE0 \-. A-3 

.St-ll~L-0 Gt'D \..V4 A-4 

2 l!LK q A-s-
Reo le( A- G, 

.SHle\..D GNO LU~ B -\ 

3 ~LK 8 B-2. 

RE t) J 13 -3 
Sl41ELt) GNt> L\J4 l3 - 4 

4 BL..-..; 7 t5 -S' 

• RE.O H B-, 
.St4,,I eLt:> <:;wo LV4 PAT<:~ I 

s Bl.I< 4 PATC~ 2. 

~ED D PA,-CH 3 

St-'IEI..C GNt> L..V4 PATCH 4 

6 BL.K ~ 'PATC.~ S" 

RED C PArc.i+ " 
,S~IE\-D ~ ~t> LV<. PATCM 7 

7 13\..K l.. f>Al"C~ 8 

RED 8 PA-TC.-w 9 

S't,11£1..D (; NO L\)G F'ATt...+ ,o 

8 8L.K ' PA,c1-t I\ 

REt> A .PATCI+ \'2. 

90-55 

• 
7 .3. 11 AUDIO INPUT 

http://PP.Tr
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eoc.l! 
-n, w ~o -'-o 

,,,,.naa. * COLO"- MONIT"OR .$8 LE C.TOft 
C.ONN e.c ro A. 

l"IOTH£ft CIOA"-0 
Wlt\E ... COLOR 

lt OC. £ l':tBAR PA-t.a&\.. 
CONNE.C'TOR.S MOLl!.1' 

SM1e.1.e> \,ITIL 1TY 6MO LIJ(a c.vr o~.- AT" ..,,_,1r1t.T" SHle'-O AUO GNO L U C. A IJD A \JX I 

I l)LK VTH.1Ty 10 J 7 -3 It.. !!,LI( IIVD e A\JD A\JJI. :z.. 
lt&D VTl L1,-y I,. J 7 

_., 
R.EO /IUO .J AVD A\JX 3 

$'K1eL-D PC.M 4HO LVC. c.vr 0'1'P A-'rJAC..IC•,- .S.H• ~LD AUD GHO L1J4 AUD A\J,< 4 

2. ISL K. P61"'1 IO J l -S I 7 B I.OC: A Vt> 7 fWI> AV,< .r 
RaO PC.M L JI -" R.£0 AVO 1-i l'VP IIVX ,:, 

s .. , ... ., AV0 C.,.O LV4 cvr o,,, AT' .aAcll'a-r SMleLO AVD GNO LUC. 'IVO .,,.,..~"' I 

,3 1)-.K "IVD ,o JI - 3 18 BLK AVD ~ AVD PAT'C.M 2. 

~8 0 AUO L JI -"I- RE t> AV t> D A VO PATC:M :, 
S_,.1&1-b PGM <.ND LV4 CvT' o ... ~ AT -'AG.tt.&T .SNtELt, A u o GND LU<, 'IUD "'TGH " 4 e-. 1< P4M '\ J3 -S- I Cf OLK AVD 3 Auo PA'T'e."4 .s-

REO PGM IC J3 -~ Re.D Aut> C AVO PATC:M &, 

SHl&~O 4UI> GNO LVG (VTOt='• ,,,_.._ ..)AC.'C.al Stt1l!Lt> Avo GHO LV4 ~\)0 PATCH 7 

s l!, .. I( A \JO '\ J'?, -~ 20 6Lt< AVP 2. AVO ""~" 8 
lt!!!:1> A V D I( ..13 -"I- RED I.VO 

·--
I!, AVD Mnt+ q 

'TO ftEAllf '91111NI:'- SHll!:1..0 AVD GNO v.Jdi, "'"° !¾rt.>+ 10 

• 
MOt..&• CONN&C. T'OII_,, 

'MIELD Pc,M GNO LUC. P6M """"'" I 

~ BLK. PGM 10 PGM ..... , .. "l. 

Rs.o PGM L.. P(.M M•Iw 3 

.CH l&LD Pl'.'.M G"" L\14 l¾M MAIN 4 

7 BL>< PGM '\ Ril"I MAfN s-
11'~0 PG M I< PGM ...,,.,,.. 

~ 

Sl4t&t..t> P<.M C.Nb LV(o P4"\ AU'IC I 

8 &Lie P4M e P,SM AVJ. 7.. 

REO PGM .J ~M A\J>( ,3 

.St+l ■ Lt) PG,.., GND LV(, P<,f"I AVIC "I-

Cf 0LI( PGM 7 l'GM ,woe r 
l?ED PGM t-+ P4M """ (o 

SHll!!:'-1> P<;M 4"0 L\14 PGM PAT'C.M I 

10 BLI<. P(.f"I 4 ~M PATC'4 '2. 

l?l!O PGM D P<,M P~TC:M 3 

Sl+t8L0 P'M C:."DLV(i P6"\ Plff~N ... 

21 6LK. Avo I A v o PATC.M II 
RED A\JO A AVD PA'T"GM ,.,_ 

SM1E'L>t> UTL G.NO \..U(i V T\.. MAlN I 

22 l!,LI( V TL. 10 VTL MAI~ 2. 

~l!!:O \ITL L UTL MAI M "3 

.St1l'1.\.0 ur1. GH" Lu, UTL MAu,,. " 43 !ILK UTL "I IJTI. M,ar.l N !r 

RE.0 UTL ... 1/T"L MAIN ,:, 

SWIELt> UTL G NI> LUG, \/TL Aux I 

21 BL-I< UTL.. 8 \JTL Av,< ~ 

R&O \JTL .J VTL AVX 3 

S\tl~LD UTL <,ND LV' l/TL "'"" " )..S- gLk VTL 7 un.. AUX !, 

RED v,-.,_ ... vn.. AV>< (., 

.SMl~L0 UTL 4Nb L V4 VT\.. PATc.H ' 2(., eL,: VT"L " ~ PATC.M :l. 

tH:o \JTL b UTL PPJT'C.1-t 3 
II l!,LI( !'GM ;!, />GM P-,TC.M .r 

Rl!O P4"1 c... PGM ~T'GH (,, 

.SM1aL0 PC.M (,NO LU4 P61"1 PATu+ 7 

12. P.LIC. P<.M ;1. !'GM PATt-... e 
Rl!C> PclM IJ Pc,M PATCH , 

4Hl&L.I:) PGM <iH" LU(i ,41'1 PATC:M 10 

)3 lS LK PC:.M I ~,.,.., ""TCM 11 

RED PGI"\ A PGM PA"T'GN 
,.,__ 

.SMl&"LO AUD GND LV(i AUO M,.UN I 

)4 8LIC. AUD 10 AUD "'"'" 2. .. 
REO MD L AUO "'"'" 3 

SM1~.,_c, VTL C,t4D LU, UTL l'A-rc:-. 4 
27 CLK V TL. 3 VTL PAT'C M s-

~~0 OT1- C- U"T'L P"°TC.H 4, 

~l+ILI> UTL ,.,0 LI/(, I/TL. 
,.,,.,.,,,,. 7 

28 BLIC. \)rt .. 2. VTL- P.AT't+ 8 ·-
R!.D V,-L. I!, VT\. PATC.M q 

- ·-.,w,a ... t> u-n.. GNO LU(, I.TTL """"'" ,o 

2'f 8LK, UTL- I UT"L l'AT'<:H II 

Ri.o VTL- A ~ l'.ATC:H 11. 

90-56 
Sl+11£L-O Auo GNO LV4 MD MAIN " IS SLK. AUo '\ AVt> MAIN s 

R.&0 ~uo "- AVD MAIN ~ 

• 
7 .3. 12 AUDIO OUTPUT 
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FROM 

• 
WIRE.* CO\..OR MET'ER TO 

'PC>.S1r10N 
CONNECTOR 

51-\1~\..t:> I P2. - I 

I 8LK I P2.-2 

RE.O I P2-3 

.Sl41ELD 2. P4- I 

2 BLK 2. P4 - l. 

RE:. D 2. P4 -:!, 

SHIEl-D :!> P(o - I ~qo-~o 

3 BLK 3 P(;-i._ 
f"\Ot,;1TC>~ SE-\.. EC.i?>R 

MoTt4E R \!>OA'R D 

R E.D 3 PG. - 3 J..S--...>7 

SHIIEL--0 'l pS - I 

4 13 \.. K. 4 P~-2. 

Rc.D 4 P8 - 3 

S~IELD .s- F10 - I 

• s 13\-K 5 PIO - 2.. 

R'EC 5 p,o- ~ 

ME.TCR POWER SUPPLY C:0NNE.C.TIOMS 

OR~ + 1~ YDC. 

BL\J COf"\ 

RED +ICoVOC... 

BI.-K Col"\ 

VIO -IC.,,'VDC. 

.SP-\ Tl~E~ ?ANE.L C C)N ~e.C 'T"lON.S 

8LU COM 

o~~ +Ii_ YDC. 

~'<Y RE.ser 13U5S 

90-89 

• 
7 .3. 13 VU METER HARNESS 

wigfi
Stolen 2 Line Transparent
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• 
WIRE. E.VGE REAR PANEL 

COLOR 
CONNECTOR MOLEX 

PIN* PIN# 

BLK 10,L 1 

WHT 9K 2 

RED 8 3 

GRN J 4 

ORN 7 5 

BLU H 6 

WHT/BLK b 7 

RED/ BLK F 6 

• GRN/BLK 5 9 

ORN/BLK E 10 

BLU/ BLK 4 II 

BLK/WtiT D 12 

RED/WHT -- 13 

GRN/WHT -- 14 

BLU/WHT - 15 

• 
7 .3. 15 SERIES I LOGIC CONTROL 

wigfi
Stolen 2 Line Transparent
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4 3 2 1 
REVISIONS 

• ZONE LTR DESCRIPTION DATE APPROVED 

'SE£ ~H r. I 

D D 

r -- - - - - -- - - ----7 

f<EFERENCE BtviX I 
-- - -

0 11.G- I L 

I 
[ LOq l C. f-C.ON\ . 

I 
I I [ Lo~1~(+) I I ) N C. "'? I 

L V C. 

I I N Q. 
AVTO 

011-lr 2 

RE~ET e.vss ~ I I (, R. 'I G R.'/ 
~ I I 

C XAl4 J 8 I I C . ~ .O N (.. C 
I I u N.O 

I I 
-- --- - --

_ ___ __ ! 
L'2 

• LI 
_Q_ f.1.0. S2 

ffSET 
8L V 

- - (;:JRA.Y 
R E"':>E.T 

~ b.D P-N 
S3 - '(E.1.. ~ TAR.T HOLD 

'°:>TOP 
G-~N 

B 
P\ 

(ro or~-.)1) S4-
~TART 

L2 

LI 
_o_ ij o. 55 B STOP 

A 

• l. 14 TIMER CONTROL PANEL 

• PACIFIC RECORDERS AND ENGINEERING CORPORATION 

A 

4 3 i 2 1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com
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8 

• 
D 

C 

• 
B 

A 

• 
8 

SI 

S2. 

53 

54-

55 

S7 

SIO 

SI 

S2 

S3 

s., 

57 

I 

I 
I 

- J.. 

I 
y 

,_ 

I 
I 

J.. 

I 
I 

I 
I 

I 
I 

I 
I 

A 

I y 

I 
I 

7 6 5 4 

u3 

'i' : ~ ~ ~~[;;g~l } INPUr I 
'j' v o---+-+.....------------------ ----------12111 RIG.ITT<- > 

L--;:::::=i:=!:=:=:=:~-o-=--=--=--=--=-titti~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-~~ LEFT (-> 'i' - A X LETT ( t ) } 

Q~-t---t
1

=_;:;:::=:;;-'l----;:;_-=-=-=-=_j;Jt-t,.ti-=lt+~..=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=_j-ll'll'!~I ~:r:g\ IMPUr 2 

IL-{_-_----t--;r= -=-t-i_:: _::_::-a::_::_:: _.,~-o---------_-t+-1J-_+1-++--1J-J-1-++--1; ... -_-_-_-_-_-_-_-_:_-_:_-_:_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_:_-_-_-_-_-_-_-_-_-_-_-_-_-jij LffH -> 

; : ~ : ~o----1--+--+-11-+--+-1-+--+-11-o---------------------1;,71 ~:EJ:J) } 1/JPur 3 

L-;::::=b:E==~-~~~~~1J.=1~tr±Jj.=1ttt.r~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-=-1_"" I LEFT (-) 

'i' : - A ~ ~:;:;;) } IMPLJr4 

f~ -+---;:::=£~~~-~~ ..,~~--=--=--=--=111=1111=111"1=1=11~1=11~1=~--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=1-IJ!l<-l RIGJ.ff (-) L II LEFT(-) 

'i' : t-. o---+-+-++-+-+-+-+-+-+-++l-+til--+-,--1 ----------- - - ~i :ti~~~) } 
y - 'I o---+-+-+H-+-H-+-i-++.l-+tiH-+.....----------------!,g1~I RIG.IH(-) IIJPUr S" 

L--;:::=::/:::=l:===~-◊-=--=--=--=--=-iitttittti~tti~ttiittiittt~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-,-{,~"' LEFT (- l 'j' - >, - ~ LEFT(+) } 
'----+----+-1 --------+-11-+-+-1-+--+-1-+-+-+-+-+-+-+-+-+-+-+-+-+-...--------------11<:et.111 RIGHT(t) 

YL---1---;=:E 
1 =~==~ Y_◊----------~+-"""'.1-+l--++---1-+l--++--1+~1---++---++--l-+l--++---!1-+l--++-11-l---++---++-l-+ .... ,-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~----j--tllll I l?IGHH-) I t\JPITT 6 [1 LEFT(-) 

'j' t-.o-- --t-++-t-+tt-+-1-++--1-++-t---t-,H-+-t-+-t-++1r-------------,J LEFT ( +) } 1 1J> Rll',1/T(t ) y I .., o---+-+-+H-+H-+-+-+-+-+-++l-++-iH-+-t-t-+-t-+..------------1,'.! RIGHT(-) IIJPUT 7 
L...--;=:::::t=:l:===:::::;-----ti,t-1,t-1,ti,tiTtiTtttilttilitl----- -----,.!! UTT(- ) 'i' ~;--u._- _.JJ" o---++l-++-iH-tiH-+--l-++-+-+H-+-+-+-+-+-+-+-+-++-,...---------1,..J LEFT (t) } 

'--+-,--- +-IL_ ---~-.-=-~.:;--O-=--=--=--=--=-ti-::.it-ti-=itti4ttt4"~tti-=itti4ttti~tti~tti4ti-;..-::..-::._-::._-=.-=.-=.-::._-::._-::._-::._-=.-=.--:if71J:! !?ic;HT(+) y _ 'I :J. RIGHT(-) IIJPUT 8 
L---l---;=E==~---- 11-t-11+11++-t+H+H+H-t-1K-t-1r-+11++-tT-----7 e LEFT (-) 
'i' ~-t--+---<.-L-JJ" o---+-+-+-+-+-+-+-+-+-+-+-+-+--+-+-1--+--+-11--+-+-+-+-+-1-+-+--+-+-+-+-+-t--------t£ LEFT(+) } 
'----4---1---1-- ------+-1-+--+-1-+-+-1-+-+-+-+-+-+-+--+-+-+-1--+--+-11-+--+-1-+--+-1-+-+-+-+-+...-------t,..1,1 RIG.Mn+) 
f I ~ y - ~ RIG.HTH l~PUT ~ 
L---l--+===----+--l-+l-++-l-t--t--t--t---l-++-l-t-W--t---1-l--t-l+W~f-l--+--l-+ U-l-,....-----1~ LETT (-) 
9 I ~ I D U:FT (t) } 

9 :'--~.----,,'r I ~ ~i't~~~\ 1MPur ,o 
LEFT (-) 

LEFT ( t ) } 
li'IGHT (- ) OUTPLIT I 
RIGHT<+) 

~--~----,o 'i' A --!,_4 ~ • ~ li'.IGHTH L------:=========----:-,.~ -~ ""ii=-J"'~J~~~~?·~·~Xl?•~~x?~~~~$~~xy?y~y~x?Y9l~x)l?l?Y~~~?·~y~x??•~Yx~y?~"~~?y~~~l,)~=-=-=-=1,1J ~s)) } 

I I ~ our PUT 2. ~---+--+---------< )--- --=J l:IGHr ( + ) 
L-_r~r--7'y f I ~ y o-s:l-------' -1.!! LEFT ( -> 

J I 

'i' I A~--~ 
I 

I y >-
"'--

I 

I 
I, 'i' o--Q 

I 
t-. 

I 
I 

" I 
y 

I 
t, 

'j' I " ~ 
'!' 

9L---f----+l ____ t-. __ ~(~ }-------------------' 
9 !..___, y o--Q---------------' 

A I 9U~=t~~A~o--Q~-~======================:J 
I - 'I YLt-- ;::::=tl ==-==.,:---,..__x-{ ")--)---_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ _J___, 

'----t-'1-----Q_- _ ~A 9 A o--Q 
sq I '-----1----41- -----< )-----------------------' 

I ~ rL___---l--+===~~y--<~~=================================~_, I - ~ 'i' : ~ o-:;,_ 

9 - o-(;:'.J>--=~--=~--=~--=~-=-=~~=~--=~-,--=~--=~--=~--=~--=~~=~--=~--=~--=~--=~--=~--=~--=~--=~--=~--=~--=~--=~--:~_. 
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7 6 5 4 

3 2 1 
R£V1SIONS 

Zl0NE L Tit DUCRPT101< 

A 12£1-EA~ 

D 

B 

A 
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• 
D 

C 

• 
B 

A 

• 

M\)( {CON: 
SW 

NO 

+14V 
LO(',IC. 
COM 

tlE,1/ 
AUl>I 0 

<:.OM. 

-u .. v 7 

4 

RI 
30K 

Cl 
1,5,GooY 

+ --"V'vv---------

C::.1. 
1.5 ,<o~Y 

------1-+'--------t 
R3 

R4 

~12 
'f.31< 4 70 .n. 

S\ 7 & -, IO 11 
0

1'l 

ln:nl ~- -+-- - - ~ 

I) I 
1M4003 

1 z. ~ ~s 0
1c 

+ 

2j Ot-J -0 A~~y ONLY , 1'?~,Rllf~I ti.~E DELETE.D 

b.ND ..'l\)MPER.~ ti..RE. ADDED Ot.J ~I LOGA.TI 0 ~ 
F~ON\ 1 TO 2. t 7 , oE:, . 

NoTES: I:)* VA.LUE TYPtc.h...L 

4 

3 

RS 
18K 

R9 
1001( 

3 

,11.SE.LE:C..T 11-J TE~T 
(~OR.. 20 ~I-IZ. ~LA,NESS') 

~10 
3 ,(ol( 

-t- I 
C3 
22 
1/oV 

+4=0vu. 

) -t-
<::.4 
22. 
lbV 

i 

2 1 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

;.. I - Z1 ·11 dp .. r-4--77 
e CHC:JD !Cl TO Tl..08'2. (WAS 4~~) -i;,ft, 

cHe:.o c~ -c.4 ,o 22 / ,i..v (wAs /7.- Z--77 D 27/ l7V 

C II.ODED lll\~11.. C.~E~ED 01 A.S">Y m: 10-11.-1~ 

C 

B 

A 
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• 
D 

C 

• 
B 

A 

• 

4 

JI 
I RI 

IOK 1% 
+ 3 

INPIIT 

R2 
IOK 1% 

- 2 

I 

SHLO~ 

J2 
CRI I 

+16V~ 
IN4001 

) >16VDC ltit 
;!c1 

220uf I 
16V 

GND 

I 
POWER 

-J6V~ ) I6VDC 

LOGIC 
COM. 

{+12 2 TO 
LAMPS LOGIC 

COM. 

I. LJijlf55 OTHERWl$E SPECIFIED-. All JcESISTDRS 
ARE Y4W S¾, ALL CAPN:ITOR.S /\RE 
ME~URED ltJ MIC:ROFARADS . 

NOTES: 

4 

3 

CJ 
22uF 
25V 

+ 

A3 
12.I K 
1% 

G4 
22"F 
2.5V 

+ 

3 

2 1 
REVISIONS 

ZONE LTR DESCRIPTION 

A RELEASED 
6 ~ INAL RC \!.Toll- ~AL\J~~ 

+16V D 

C5 
C7 f'' 4 30pF 

CIO 

R6 22u.f 
3.48K 1% 25V 

+ 

C 
~ + 

' DSI D52 
l , I Tllc.09 TIL20q vu 
1/ I ~ 

CII 
22uF 
25V 

+ 

C9 
430pf 

s 

C6 -J(,V r,, 
B 

\ 

A 
I 
I 
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4 3 

• 
D 

,-------, PS1 
-

115VAC - CB1 L1 
-

Io\ ~ 

- - - 0 0 0 0 0 0 -

I 

PS2 

C 

0 0 (g 0 0 
I 

• PS3 

0 0 0 0 0 0 
B I 

A 

• 
4 3 i 

2 

1 TP 

-

1 TP 

-

l TP 

2 

ZONE LTR 

< 

< 

< 

1 
REVISIONS 

DESCRIPTION DATE APPROVED 

b Lt 8o 

TP 

1K 

TP 

1K 

TP 

11( 

REAR PANEL 
CONNECTOR 

,...,. 

J -

~ 
-

~ 

I'?.>. 

l -

~ -

'«.,I 

r,,. 

1 -

f/211 -
J; 

+16VDC 

SENSE 

SENSE 

+16COM 

-HSVDC 

SENSE 

SENSE 

-16COM 

+12VDC 

SENSE 

SENSE 

+12COM 

7 .17. 1 CHASSIS WIRING 
{POWER SUPPLY 50-1) 
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• 
D 

C IISVAC 
IN 

• 
B 

A 

• 

4 

+ 400uF 3K 
25V 

Tl 

J 
+ 

C IN4746A 

I. UNLE5S OTHERWISE SPEC.I FIEn. ALL RESISTORS 
ARE 1/4 \v S % ., ALL CAPPCliORS ARE: 
ME~SURED UJ MICROrARADS • 

NOTES: 

4 

+ 

3 

8 7 
4 

470.1\. LM723 

2 

4.h,F 
3.3K 

50V 

3 i 

2 

2N3055 

+ 

I.SK 

2 

ZONE LTR 

+OUT 

+ SENSE 

400uf 
25V 

- SENSE 

-OUT 

1 
REVISIONS 

DESCRIPTION DATE APPROVED 

R£FEAENCE 12 VOLT SUPPLY 16 VOLT SUPPLY 

Tl #6163 #6101 

C 20,000.uf/35VDC 1'.,500.uF/25VDC 

RI .035.A./SW .f_,._/5W 

R2 3.9K 6.2. K 

7. 17 .2 POWER MODULE SCHEMATIC 

( POWER SUPPLY 50-1) 
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4 

• 
D 

L1 

115VAC 

C 

• 
8 

A 

• 
4 

3 2 

----------------------7 
I PS1 

I 
I 
I 
I 

T1 

+HS 

-HS 

-- - ----- - ------------r---------------------7 
I PS2 T2 

I 

I 

+12 

-- - - --- ----- - ---------

3 i 2 

ZONE LTR 

REVISIONS 
DESCRIPTION 

TP REAR PANEL 

1K 
CONNECTOR 

+18VDC 

TP 

+18COM 

TP 

1K 

-HSCOM 

TP 

-HSVDC 

TP 

1K 

+12VDC 

TP 

-12COM 

7. 18. 1 CHASSIS WIRING 

(POWER SUPPLY 50-2) 

1 

DATE APPROVED 

c,,/2, Bo 
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• 
D 

C 

• 
B 

A 

• 

4 

ca. 

+ 
Cl 

l!EF'fl!E,;CE ♦ 12Vt>C. suPP1..y ~ 11.IIOC SVPPl.1ES 

Tl 1;,,-1G,3 #= 0001 
's•E s,n: 2.) 

lU 3K/ '1~ 1,./ f .!iK/'/z. '-'· 

RI .o3S"/sv. .2. 2./S"'>H 

RIO 3.'!K IK 

RII " -111<. f.S-K 

CRJ, C.R"t IN 1193 MOTORO\..A ~OSI 

VRI IN '1'?'1G.A t"I 41.S-O 

Vlt).. IN'4"1.S-.3A I NS-2'1" 

QI 2111305",S" MOTOROLA HJE. :SOS$" 

Cl 2'4 ,000 / 1S"VDC. 25"00 / 2S- V DC 

C2., C" 'l~o /u·voc 4,00 /l...s"V~ 

2.. Al,\. (APACl'l"olr.$ -e lrl l'\IC.Rc,,-AIIAOS. 

1, ALL tES1SToRS Nie 1N OMMS1 \1111 w, s-", ..,,.._gss onoe:(lolt~ -'""<-"'•el> 
NOTtS: 

4 

3 2 

RI 

I "" 
4 

,o 

1.\1'0 Ll'\713 

3 
VR1 

s 3 . 31( 

'i-1' I .5"1( 

3 i 2 

1 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

A 

+OVT 

+ St.NS£ 

+ 
2..2. II( 

+ 
c" 

VR2. 

- SCN~E. 

- OUT" 
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• 
D 

C 

• 
B 

A 

• 

a 7 

8 7 

c.a1 
30 -18 (IIOV) 2 AMP 
30·3 (Z20V) I At1P 

C.82 
3£)- 19 ( 1 IOV} 2 AHP 

30-4 ( 2.20V) I AMP 

6 

V 

6 

Tl 
48-1 

T2 
48-2 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

rh 

V 

. 

OV 

5 

+ Cl 
fl700uf 
'!/JV 

4 3 

KJNl Llll 

UI U2 
IN LM-350 OUT IN LM-350 OUT 

A 

E3 l-----+-----+----+--'-- -----~ 3 +IW AUDIO 

1---- -----t----+-----t---T"""--------1 4 AUDIO COM 

2 1 
REVISIONS 

>----- --+---------- ----<E5 E6 E7,-....,>----- - ---< 5 AUDIO COM 

1----- --1- ---- - --1'6 - 11,V AUDIO 

I 
~ - 145 _ __ _ __ ______ _J 

U3 

IN 
76Hl2C 

OUT 

063 
M0A-2501 I 7 

El E3 7 • l2V LOGIC 

~5poo.r I I 
30V I I 

8 OV LOGIC 
I 

~-14b ______ _j 
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• 
D 

C 

• 
B 

A 

• 

4 

Cl 
. I 

C:."t 
.I 

CR/ 
IN4001 

3 

, ------7 
I ~---~ I 

IN 

I 
L __ 

CR3 
/N400/ 

I 
_ _ _J 

, -- - --7 

IN 

L _ 

Ul 
LM350 

ADJ 

_ _J 

2 

ZONE LTR 

A 

- - -------~--,,,} --l I (; V 

CRZ 
/IJ.400 I 

C.R4 
IN400/ 

RI I 
Z. 37, 15w, I% 

+ C3 
l.5 ,35V 

1<4 
2'7,t,W, /'/. 

R3 
39()1 IW,5 % 

----1/ 

-·· .J 

R6 
390,IW,5% 

/' ' . . 
I... I • • 

U I A.. 

1 
REVISIONS 

DESCRIPTION 

\---....__ _ _ _ _ ___ ___J___ _ _______ ____. ___ ---+--__ ___,,__- ,,,,-J 

z, CAPACITOR5 ARt MEASURED IN MICROFARADS. 
I. Rf5l5TOR5 AR£ HtASUR£D IN OHH5. 

- NOTES-

4 3 i 
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• 
D 

C 

• 
B 

A 

• 

4 

4 

+ GI 
l.5uF 
35V 

3 

CRI 
IN4001 

1=~----7 
IN 

L_ 

3 

U3 
78Hl2C OUT 

_J 

i 

C2 
.l.uf 

2 

RI 
3:,0.1\. 
IW,5% 

2 

1 
REVISIONS 

ZONE l TR DESCRIPTION 

A RELEASED 

B RI WAS.300A U3 WAS UI 

D 

C 

B 

A 
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• 
D 

C 

• 
B 

A 

• 

4 

/20/240 VAC 

& FOR lcOVAC (-1) JUMPE.R E.5 TO ET AND Eb TO E8. 
FOR c.40VAC(-c) JUMPER Eb TO E.7. 

-NOTES-

4 

Tl 
PRE"'4B-7 

3 

(60VDC) 

+ Cl 
470.u.F 
75V 

Cc. 
O.luf 
IOOV 

CR3 
IN400I 

Qi 
TIPll2. 

RI 
I51\1/4W 

+ C3 
IOOuF 
63V 

2 
REVISIONS 

ZONE LTR DESCRIPTION 

D-3 B Tl WA'::, 48-3 

Qc. 
MP5A06 

CR4 
IN4757A 
5IV,5% 

CR5 
IN40 0 I 

+ C4 
IOuf 
IOOV 

R3 
IOK 
l/2 W 5% 

1 

~-------+---- --------------------------lE4 
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