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ADDENDA

C-78556 Functional Diagram
C-78485 Wiring Diagram, Studio Unit

Add C5, 3 mfd., Capacitor across
K2 Coil, Terminals 1 & 2.

Although the RDC-10C was designed primarily
for use over telephone lines of ten miles
or less, it has been used over lines as long
astwenty miles successfully. In order to
allow its use over the longer lines, and to
insure more positive pulsing over shorter
lines; a 3 mfd. condenser (C5) has been
added across the coil (Terms. 1 & 2) of

K2 relay. This condenser serves to slow
the pulse rate of the stepping relay to
approximately 10 pps.

rDC-10C

ECN-8229
5/12/60
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M5862 REMOTE CONTROL SYSTEM - RDC-10-C

I SPECIFICATIONS
(4) Electrical
1, Control

(a) Continuous D.C,

(b) Number of Functions: Fil, On - Holding Key
Plate On - Momentary
Plate Off -~ Momentary
Raise = Momentary
Lower - Momentary

(c) iAdditional control functions using
interlocking relays.

2. Metering

Ten Metering Positions.,

Voltage Standard in OFF Position

Three 4 inch meters; Dual Scales

Meters - 100 ua, 10,000 ohms per volt

Metering Selected by Switch Operating
Stepper Switch.,

(f) Personnel and Telephone Line Protective

Features

A~ N
O 0 ob
e et

3., Fail Safe Provisions - Continuous DC Voltage
Holds Transmitter ON (Required by the FCC)

4o Telephone Line Requirements - Two Lines -
Both providing a continuous D.C. path.

5, 115 V. A.C. 60 Cycles
(a) Studio Unit, Normal 52 Watts, F1 - 3 imp,
with stepper operating 61 watts, -

(b) Transmitter Unit - Normal 16 Watts, F1 - 1 amp,
with stepper operating 25 watts,

6. A1]1 electrical connections to terminal boards
on rear of chassis,

(B) Mechanical
1, Rack Mounting - Standard 19" Panel Mounting.
(a) Studio Unit 8-3/4" Panel Height
7—1/4" Depth in Rack
(b) Transmitter Unit 8-3/L" Panel Height
7-1/&” Depth in Rack

NOTE: Front panel removable for mounting inside the transmitter.

10/8/59 1= RDC-10-C
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INTRODUCTION

The basic M5862 remote control system was designed for controlling
and metering of transmitters from a remote point.

The M5862 consists of:

M586L4 - Studio Unit

M5863 - Transmitter Unit

M47194 - P.i. Plate Voltage Extension Kit

M47204 - P,A. Plate Current Extension Kit

M5143 - Tower Light Indication Current Transformer

The M5862 remote control system consists of a voltage supoly for
control purposes and ten (1l0) metering positions, By interlocking

a control function with a position on the transmitter stepper switch,
it is possible to get ten (10) control functions with the Raise=-
Lower switch. The Plate On position may also be interlocked with a
stepper position giving ten (10) functions with this position. Three
positions on the stepper are set up as balanced pairs and may be
used for metering, telephone or as a spare program loop.

Ten calibrating controls are provided on the studio unit to adjust
meter readings., Meters are 10,000 ohms per volt (100 ua.) and nor-
mal line variations will not affect accuracy of readings. Meters
are provided with dual scales so direct readings may be taken.

i mercury battery is connected in the OFF position of the position
switch to proude a reference voltage to indicated sources of trouble
such as low line voltage at the transmitter, defective telephone
lines, or transmitter difficulties, Stepper synchronization is

also accomplished in the OFF position by holding the reset button

in for a couple of seconds. This sets the stepper switch on the
transmitter unit only to calibrate position,

Control is accomplished by using different voltages from each leg

of the control line to ground., One leg is used for FIL. ON, PLa.TE ON
and PL4.TE OFF, and the other leg is used for RalISE, LOWER and pulsing
voltages for the transmitter stepper operation,

The studio unit contains three (3) power supplies, a 6 V, -8 V. D.C.
supply for the stepper relay and two (2) -115 V. D.C. supplies for
control purposes,

The transmitter unit contains one (1) 6 - 8 V. D.,C. supply for
operation of the stepper switch. A current transformer is provided
for remote indication of the tower lights. The voltage from the
current transformer is rectified in the transmitter unit providing
a D.C. voltage for remote purposes.,

A P,A. plate voltage and a P.,A, plate current extension kit is also
provided to remote read plate voltage and plate current on the final
power amplifier,

10/8/59 ~2= RDC-10-C
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Positions 2 to 8 Metering
9 to 11 Balanced pair,

The balanced pairs may be used for some of the following purposes:

i Telephone
2y Spare Program Loop
3. Remote Metering Kits - For Modulation
& Frequency Monitor
ba Transmitter Located Receiver Outputs
54 Air Monitor Feedback to Studio

411 control relay contacts are wired to the normally open contacts.
When the control switch is thrown, the relay is energized and the
contacts close. Numerous methods of using the Plate On and Raise-
Lower keys may be used,

INSTALLATION

The Gates Radio Company recommends that only the allowable minimum of
control and metering be used, if possible, for the following reasons:

1. Non-technical personnel should not have access to the
transmitter controls that could cause damage to the
transmitter, or that result in the violation of FCC
regulations.

- Fewer controls result in simpler operating procedure,

less transmitter modifications, less maintenance, and
more reliable operation,

It is recognized that there are many differences in the large variety
of transmitters now in use and the final word on which controls and
meters are necessary must come from the station's Engineering Staff
who know the equipment best. In any case the Engineering Department
of the Gates Radio Company is always available to give advice or
suggestions on special problems encountered either in the initial
installation or afterwards in operation,

This instruction book is written using the knowledge gained from
hundreds of previous installations of Gates' remote control equipment.

Both units should be unpacked on arrival and inspected for possible
damage in shipment. In case of damage the shipping agent should be
notified immediately. e

I STUDIO UNIT

The studio unit may be mounted in a rack along with the R.F. ampli-
fier, modulation monitor and frequency monitor, or with extension
meters, if used, instead of an R.F. amplifier, In some installations
it may be desired to use a table cabinet for the studio unit and

10/8/59 -3 RDC-10-C
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placing it at the operators position, mounting other items in racks.
The studio unit requires an a.c. outlet for 115 volts, 60 cycles.
The two telephone lines should be connected to the terminals provi-
ded on the rear of the chassis, one line to terminals 1 and 2 iden-
tified as control line and the other line to terminals 3 and 4 iden-
tified as metering line. Refer to drawing C-78485. The metering
line must be properly polarized but this can be done on the installa-
tion of the transmitter unit. 4 driven ground rod or water piped
ground should be connected to terminal 1%. In some instances it is
possible to use the telephone ground. Since the reliability of the
equipment depends on a good ground connection, it is suggested that
two different types of grounds be used at the studio unit,

IT INSTALLATION OF TRuNSMITTER UNIT

The transmitter unit may be mounted in available rack space at the
transmitter and provided with 115 volts a.ce.

4ll connections are to be made to the rear of the chassis. Refer to
drawing C-7848L4, & good ground should be provided to terminal 25.

(4) TFilament Contactor

The FCC requires an automatic means of removing the
transmitter from the air in case of failure of the
telephone line or remoting equipment. This is ac-
complished by controlling the transmitter's fila-
ment or P.i. plate power with a contactor that has
no holding contacts and that is continuously ener-
gized by the "Filament On" key in a locking position,

For transmitters without contactors the circuit
shown can be used, by adding a contactor. See
drawing #=10990.

(B) Plate Contactor

To wire the plate contactor for remote control
operation connect wires from terminals 29 and 30
on the transmitter unit in parallel with the
plate "ON" button., Do not disconnect the hold-
ing contacts. 4 plate contactor must be added
if one is not in the transmitter. See drawing
A=10990.

(C) Motor and Rheostat assembly
The FCC requires that means must be provided for
controlling the transmitter power output from the

remote control point. The Gates Radio Company

Erovides one of the following means for control-
ing the transmitter power output.

(1) Motor Rheostat issembly M4L703 to adjust the
P.h. plate voltage for transmitter of 250W to 1KW,

10/8/59 -l RDC-10-C.
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(2) Motor and Relay Assembly te motor drive existing
transmitter Output Leading Coils.

(3) Relay assembly to control existing motor driven
rheostats or output loading coils.

Space can usually be found on one of the decks or sides to mount the
motor rheostat assembly., In some cases, it may be necessary to strap
the assembly to power components.

In all instances the rheostat must be on the power supply side of the
P.i, plate voltage meter multiplier. High voltage cable should be
used to connect the rheostat. Packard cable or equal.

The rheostat may be connected as shown on Fig. 1, drawing C-19233 in
series with the P.i. plate voltage between the modulation reactor or
transformer and the P,i. tank or choke.,

If the transmitter has a rheostat for controlling the power output
remove one lead and connect the remote control rheostat in series
with the transmitter rheostat and set the transmitter rheostat to
maximum voltage. Some transmitters have the rheostat connected in
the cathode circuit and the remote control rheostat may be connected
in series in this case also with the transmitter rheostat left at
maximum power output position. Some transmitters meter the P.A,
plate voltage on the power supply side of the modulation reactor,

Tt is again necessary to connect the rheostat ahead of the meter
multipliers,

Control wiring should be connected as follows: See drawing B-13417.

Motor Rheostat Assembly, ML703 M5241 Remote Control, TB-2
Terminals 1 26

2 115 V, L.C.

3 28"

4 15,16 or 17 as required

(See note on B-13417)
5 Ground 8 and 25
115 V. A.C, 27

(D) Plate Voltage Extension Kit, M-4719-a

The plate voltage extension kit, M=4719-i, should be
mounted on the standoffs at a convenient point prefer-
ably near the high voltage peint to which it will be
connected, Packard cable or a good high voltage cable
should be used to connect terminal marked H,V., to the
transmitter. This connection can be made to the hot
end of the existing meter -multiplier, or to a lug on
the higl: voltage rheostat, if the connection is made
to the rheostat the wiring should be made to the power
amplifier side of the rheostat and not the power sup-
ply side,

Terminal marked "G" should be connected to a good
ground point in the transmitter. The metering ter-
minal should be connected to terminal #1 on the re-
mote control transmitter unite.

1048/59 -5= RDC-10-C
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(E) Plate Current Metering Kit - M-4720-i

Plate current metering is accomplished by metering the
voltage drop across a resistor in series with cathode
return of the metered stage., Metering kit M-4720-a

must be inserted at the ground end of any other metering
circuits or overload relays. Resietors R1l, R2 and R3

are connected into the circuit as needed., The kit as
shipped was R1 and R2 connected, This value is correct
for an average 1 KW final, For a 250 W final, use only
Rl or R2 according to the plate current to be metered,
For 5 KW finals, R1l, R2 and R3 must all be used. About

L or 5 volts should be available across R4. R4 is then
adjusted to give approximately half scale deflection on
the appropriate meter in the studio unit., Final calibra-
tion can then be made using the calibrating potentiometer
at the studio location,

(F) Antenna Current Mectering

A standard antenna diode unit is furnished, and it is
installed at the tuning house in series with the present
diode or thermocouple, It requires a source of continu-
ous 115 V. 4.C. connected to the terminals so marked,

See Fig, L, drawing C-19233, Two other sets of terminals
are provided, one labeled "remote meter' and the other
"local meter®, The remote meter terminals are used in
conjunction with remote control., The positive terminal
is wired to terminal number 3 on the remote control unit.
For further information refer to the separate instruction
sheet.,

(G) Tower Lights Indicator

A M=5143 current transformer is furnished to remote read
tower lights current. Refer to Fig. 2, 3 or 4, drawing
C-19381,

The current transformer can be installed in the power box
for tower lights by feeding one leg of the tower light
circuit through the transformer, The transformer can be
disassembled and installed without disconnecting the tower
light wiring,

It is recommended that the current transformer have its
own ground return back to the remote control unit., Either
lead can be connected to ground, The other lead must
connect to terminal number 25, If it is desired to read
the current of additional towers, a M-5145 tower light
current extension kit is required,

10/8/59 -6 RDC-10~C
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For single small tower installations, it is recommended
that the tower light feed line be looped through the
opening 3 or 4 times to give additional voltage. Tighten
the wing nuts snug for maximum output.

(H) D.C. Overload Relays M-5129
Overload relays are usually of three types

Ls Electrical Reset
e Magnetic Reset
3 Manual Reset

Relays of the first type are usually reset by re-energizing
the plate contactor, or they reset automatically if the
overload was transient.

Relays of the second type are held open by a latching
device after an overload and are reset by energizing
an auxiliary coil., This type requires an interlocking
relay (6 V. D.C. relay) and the Raise-Lower switch can
be used., 4all of the reset coils can be connected in
parallel and energized at once, since there will be

no effect on the relays that have not tripped.

Relays of the third type cannot be reset by remote
control and must be replaced by one of the other

two types. The first type is the best choice in this
case, since it does not require an extra relay for
reset, and it is more easily adapted to remote control,

Stages in which overload relays are usually used are
the driver, P.i. and modulator. The relay coil is
placed in the cathode circuit of each and shunted
with an adjustable resistor to adjust for the desired
tripping current.

It is usually recommended to set overload relays to
trip with 25% overload on the P.a. and with the modu-
lators, 50% overload above 100% modulation, Some
station engineers may prefer other settings.

The normally closed contacts of the overload relays
are usually wired in series with the plate contactor.
See Fig., 1 of drawing C-19381 for typical wiring of
overload relays.,.

(I) 4.C. Overload Relays

Some transmitters with manual operating circuit breakers
in the 4.C. line trip often and are reset manually. With
remote control these circuit breakers should be replaced
making it possible to electrically reset the overload.
See Fig. 2 of drawing C=19233. With 220 volt filament

10/8/59 -7= RDC-10-6
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contactors, return the relay E4 to 115 volts or series
it with a resistor to give proper operating voltage,
With this circuit, to electrically reset after an A.C,
overload, turn filament hold switch off and back on
again,

OPERALTION

The studio unit consists of three D.C. power supplies for control
purposes, One supply consisting of Tl, CR-1 and Cl provides volt-
ages for the following operation:

o

s
pe

Function adjust Normal Operation Measured at g
Raise R2 480 V. D.C, TB1-2 |
Lower R4 £38 V. D.C, TB1-2
Filament On R3 #£26 V. D.C, TBl-1
Plate On R2 #80 V, D.Co (same

as Raise) TB1-1
Plate Off (From T2) -75 V. D.C, TBl-1

Stepper operating relay supply consisting of T2, CR-2 and CZ2, pro-—~
vided voltages for the positioning relays and the pulsing relays.
Power supply T-3, CR-3 and C3 provides 6 - 8 volts D.C. for the
stepper switch coils., The operating relay supply voltage is ad-
justed by R6 to provide approximately -75 V. D.C. to ground.

ok STEPPER OPExrATION

411 positions of S1 are connected to corresponding positions on the
front level of Stepper, Kl. Positioning relay, K-3, is normally
energized until S1 is switched, ‘“/hen K3 opens, voltage is applied
to the pulsing relay, K2, through the pulsing contacts of the step-
per switch., The contacts on relay K2 apply 6 - 8 volts D.C. to the
coil of the stepper switch, Kl. The stepper switch makes one step
and opens the pulsing contacts returning the stepper to normal. If
voltage is still present through relay K3, it will continue to pulse
itself until this voltage is removed by K3 being energized with Sl
and K1 in the same position. R10 adjusts the voltage to relay K3
and R9 to relay K2, R9 should be set at approximately 1/2 tetal
resistance or 5,000 ohms, and R8 at approximately 1/2 or 2500 ohms.
RO is adjusted so the transmitter stepper switch follows the studio
stepper compensating for telephone line resistance.

The pulsing and reset voltage for the transmitter stepper switch
relays is applied through H% to the raise-lower leg of the control
line. This voltage is connected through rectifier CR3 in the
transmitter unit to the reset and pulsing relays., Rectifier CR3
polarizes K2 and K3 so they operate only with a negative voltage.
This system depends upon an earth ground between the two units for
positive return; making a good ground essential at both ends.
Reset relay, K3, is shunted with an 8 mfd, capacitor, C2, which 1is
too large to charge up on a momentary pulse and acts as a short
circuit. hen the reset button is pushed, the voltage is constant
charging G2 and then closing K3,

10/8/59 -8- RDC-10~C
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W#ith K3 energized, voltage from power supply Tl, CR5 and Cl are ap-
plied through one level of contacts on the stepper switch and to

the pulsing contacts. The stepper pulses itself until it reaches
"OFF" position at which position an arm opens a set of contacts on
K1, always stopning it at home position when K3 is energized. By
setting the studio position switch in the "OFF" position and pressing
the reset button for a couple of seconds, the transmitter stepper
will automatically home to "OFF" position synchronizing both stepper
switches.,

k) CONTROL

Control functions are obtained by applying a D.C. voltage to one
side of the control line to ground. Different voltages are applied
to obtain more than one function on each leg of the telephone line,

On one leg of the line, 26 V, is applied for Filament On operation
and this voltage is increased momentarily to 80 V. for Plate On,
The Plate On relay K5 is shunted with a 2K ohm resistor to prevent
it from operating at the lower voltage. The Filament Hold relay

KL is shunted with a 40 mfd., capacitor to prevent it from dropping
out as switch S6 on the studio unit is returned to Center position.
The contacts on this switch break before making., This assures the
dropping out of relay K5. When S6 is thrown down (PL.TE OFF), -75
volts is applied to the line to operate K8 in the transmitter unit
through blocking diode CR6, Blocking diode CR7 prevents K5 from
operating when negative voltage is applied to the line., The Thridgel
diodes CR8, CR9, CR10 and CR1l supplies positive voltage to Ki
whether positive or negative voltage is on the line,

On the other leg of the control line #£38 V. is applied to energize
"Lower" relay K% and 480 V. is applied to energize the "Raise" relay
K7, Relay K7 is shunted with a 2K ohm resistor to prevent it from
operating at the lower voltage. The voltage being «applied to the
Raise-Lower relays is polarized by CRl to prevent these relays from
energizing with negative voltage. Rectifier CR2 is shunted across
K6 and K7 to short inductive pulses from the relays in opposite
polarity.

This prevents the pulsing of relay K2, The ground return for relays
K6 and K7 and rectifier CR2 is through the contacts of the pulsing
relay K2 and through the stepping switch coil K1 to prevent inter-
action of the control relays with the pulsing relays.

Provisions should be made to turn off tower lights in conjunction
with Conelrad. This can be accomplished by using a 6 V. D.C. relay
and a 115 V. A.C. latching relay. By interlocking the 6 V. relay
with a stepper position as is done with the motor rheostat assembly,
the Raise-Lower switch will then apply voltage to either coil of the
latching relay turning the lights on or off, Other equipment may be
switched off an on in this same manner,

10/8/59 o N RDC-10-C
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METERING

i mercury battery is permanently connected in the calibrate position
as a voltage standard., This gives a reference voltage to help iden-
tify sources of trouble, If all voltages vary including the voltage
standard it would be an indication of possible defective telephone
lines. If only transmitter voltage varied, it would be an indication
of transmitter line voltage variatien or possible trouble in the
transmitter.

Two of the three levels on the stepper switches are used for metering.
Level 2 is the negative and level 3 is the positive side. In the
transmitter unit, level 2 metering positions are jumpered together
and grounded., In the studio unit, level 2 is also jumpered but re-
turns to the common of all three meters through a 50K ohm precision
resistor and a meter fuse., The transmitter stepper switch selects

the desired voltage to be read and the studio switch selects the
desired meters.

iy BaSIC

The meters are 10,000 ohms per volt (100 ua) movements and with the
50K series resistor, requires 5 volts to give full scale deflection,
The metering kits should be adjusted to give only a small amount of
voltage larger than that required to give the proper reading on the
scale more nearly matching the meter scale on the transmitter. The
calibrating controls on the rear of the studio unit can then be ad=-
justed to read the same as the transmitter meters. Normal variztions
in telephone line resistance will not affect meter readings.

II  PLATE VOLT.GE EXTENSION KIT - M-4719-A

The plate voltage extension kit is a meter multiplier, Rl to R6 in
series witl dropping resistors R7 and R8, The resistance of the
multiplier is calculated on the basis of 2 ma., flowing through it
when used in a2 6 KV circuit, Rl to R6 are 500K resistors and R7
and R8 are 15K resistors., When the O - 12 KV scale of MLl is used,
it will be necessary to connect two extension kits in series,

III P. A. PLATE CURRENT EXTENSION KIT -~ M-4720-4,

Plate current meterins is accomplished by metering the voltage drop
across a resistor in series with cathode return of the metered stage.
Metering kit M-4720-4 must be inserted at the ground end of any other
metering circuits or overload relays. Resistors, Rl, R2 and R3 are
connected into the circuit as needed. The kit as shipped has Rl and
R2 connected. This value is correct for an average 1 KW final. For
a 250 W final, use only Rl or R2 according to the plate current to be
metered., For 5 KW finals, Rl, R2 and R3 must all be used. About 4
or 5 volts should be available across R4, R4 is then adjusted to
give approximately half scale deflection on the appronriate meter

in the studio unit. Final calibration can be made then by using the
calibrating potentiometer at the studio locatiocn.

10/8/59 -10- RDC-10-~C

www.SteamPoweredRadio.Com


http://www.SteamPoweredRadio.Com

Iv TOWER LIGHTS CURRENT TRiNSFORMER

A small A.C. voltage is sampled from the tower lights circuit and
applied to a half wave rectifier on the transmitter unit. Control
R5 is provided to adjust the D.C. voltage output of the rectifier,
For one tower installations, this control should be set to maximum,
If additional voltage is needed, loop the tower light lead through
the opening in the current transformer as needed., ©Since this is
only for indication of the condition of the tower lights, one Jr
two volts is all that is necessary, The D.C. voltage is connected
to position 4 of the stepper switch,

v BALANCED POSITIONS

Balanced positions on the stepper may be used for metering by ground-
ing the uneven numbers on the transmitter unit and applying the volt-
age to the even number, On the studio unit, connect a lead from the
uneven number to meter common, terminal 11, and a2 lead from the even
terminal to meter plus, 12, 13 or 14 depending upon which meter scale
is desired,

MAINTENANCE
I WEEKLY
411 meter readings should be checked for calibration (required by FCC)
II  MONTHLY

Check all relay contacts for corrosion, If necessary, clean carefully
with a2 burnishing tool.

ITTI QUaARTERLY

Check voltages, Clean and lightly oil the stepping switch contacts
with Davenol. Levels 2 and 3 are gold plate to insure stable readings,
4pply a small amount of lubriplate on ratchet teeth of stepper switch
if needed.

v YE ARLY e T

\

Replace“ﬁercury batterys Do not dispose of battery in incinerator.

Clean’/positioning switch,
Clean‘all lever key-switches,

TYPICaL VOLT4GES

Line Voltage 117 a.C.
Measured with 20K ohms per volt meter to chassis ground.

10/9/59 ;L RDC=-10-C
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Transmitter Unit Measured at Adjust Studio Unit

Fila, On #26.5 Volts TBl Terminal #5 R3

Plate On #80 volts * TBl Terminal #5 R2

Plate Off =50 V. D,C.* TBl Terminal #5 R6

Lower 438 Volts * TBl Terminal #6 RL

Raise 480 Volts * TBl Terminal #6 R2

Reset -35 Volts * TBl Terminal #6 R8
7-8 Ve Bals C3

*While holding momentary Key or Button on,

REMOTE CONTROL PROTECTIONS

It is realized that most remote control transmitters are located at
some unattended point and additional protective devices are recom-
mended.

Since most of the transmitter building will be locked, it is advis-
able to put in some type of ventilation system, 4an air intake at
floor level on one side of the building and a fan at ceiling height
on the other side of the room drawing air through the building is
usually very satisfactory. An inexpensive disposal type air filter
on the air intake to keep dust and dirt out of the transmitter and
a building thermostat on the fan should also be used. This gives-
clean air movement through the transmitter building automatically,
at a small cost. It will more than pay for itself in maintenance
cost or replacement parts cost due to overheat or dirt,

For fire protection from grass fires and/or other sources, several
carbon-tet type fire extinguisher bombs may be hung around the trans-
mitter room. It may be desired to install a fire alarm system,the
Worner Electronic Devices-Smoke Detector would be fine for this ap-
plication. In case of excessive smoke, the detector would turn the
transmitter and exhaust fan off, preventing the fans from drawing
smoke and fire into the transmitter or building.

It may also be desirable to install a2 remoting kit for remoting
transmitter building temperature back to the studio.

OuDEZRING REPLLCEMENT P.RTS

When ordering replacement components please refer to the parts list
in this instruction book. Identify the component by its symbol num-
ber and, where given, Gates drawing number. The type of equipment
in which the part is used and the serial number is also necessary.

This procedure will insure the customer receiving the correct
component and at the earliest possible date,

10/8/59 o] B RDC-10-C
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ACCESSORY ITEMS FOR REMOTE CONTROL
EXa=2, M=51444 oM RF amplifier
EXF-1, M-4791 FM RF amplifier

M-47034 Motor tuned plate rheostat, 1000 ohm, 100 watts for 250
watt transmitter,

M-4703B Motor tuned plate rheostat, 750 ohm, 150 watt, for 500
watt transmitter, .

M-4703C Motor tuned plate rheostat, 400 ohm, 300 watt for 1000
watt transmitters.

M-4800 Motor only for customer's rheostat,

M-5066. Tuning motor only for customer's coil or capacitor
(requires one M-4806),

M~4996 One RPM motor kit for panel mounting.

M-4801 Relay assembly to control one, three wire motor,
M-48014 Relay assembly to control two; three wire motors.
M-4801B Relay assembly to control three, three wire motors.,
M-4806 Relay assembly to control one, five wire motor.
M-5129 D.C. overload relay assembly

M-47194 Plate voltage extension unit.

M-48L5 FM output power indicator.

M-3759 Lntenna diode for 1 KW or less,

M-2765B Aintenna diode for over 1 KW.

M-5208 Extension meter for GR 11814 or RCA WF-484 frequency
monitors,

M-5206 Extension meter for GR 1931i or RCA WM-43A modulation
monitors,

M-5218 Extension meter for Gates! M-2639 modulation monitor,
M-5631 Extension meter for Gates' M-jg90 frequency monitor,
M-5207 Extension meter for RCi 66 Series modulation monitors.

M-L7294 Plate current extension unit,

10/8/59 <13~ RDC-10-C
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M-48L8 Output power tuning motor assembly for Gates BC-5B and
BC-10B transmitters,

M=-4850 idaptor kit for remote reading GR 25. frequency monitor,.
M-4825 4i.C. voltage extension unit,

M-5248 auxiliary relay assembly to provide one on-off holding
switching facility.

M-5249 auxiliary relay assembly to provide one on-off momentary
switching facility.

Contactor, 2 pole, 25 amperes.
Contactor, 2 pole, L5 amperes,

Contactor; 3 pole, 45 amperes.

Contactor, 3 pole, 90 amperes.

Contactor, 4 pole, 15 amperes.

Overload Relay 4.C. (Fig. 2, C-19233)

Thermostat for controlling building exhaust fan,

Fire extinguisher Carbon-Tet; Bomb type - Transmitter Building.

Remote reading building temperature kit.

Smoke detector, Fotoelectric Combusion Supervisor to Detect Smoke
in Transmitter Building, Model 71B Worner Electronic Devices.

Time Delay Relay Assembly.

10/8/59 -1L- RDC-10-C
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TYPICAL QUESTIONNAIRE USED BY TELEPHONE COMPANIES IN
GATHERING DATA OF CUSTOMER OWNED EQUIPMENT CONNECTED
TO TELEPHONE COMPANY FaCILITIES.

THIS QUESTIONNAIRE HAS BEEN COMPLETED FOR YOUR CONVENIENCE
TO THE EXTENT OF SUPPLYING REQUIRED INFORMATION FOR THE

RDC-10-C

CUSTOMERS'S NAME Tel.No,.

Address of sending end of cireuit

Address of receiving end of circuit

Number of Lines 2 A, Line #1 Control
B, Line #2 Meter

GENERAL

i. Company or Individual providing equipment and/or service,
L, Name Tel,No.
B, Address

2e Who can be called for technical information on this circuit
and equipment?
A. Name Tel.No,

I Manufacturer of equipment.
A, At sending end Gates Radio Company

| B. At receiving end Gates Radio Company

L., Trade names and/or Model Nes. of equipment.,
A, At sending end RDC-10-C Remote Control
B, At receiving end RDC-10-C Remote Control

5s Will control signal be applied to the Tel., circuit _Metallic
(between wires) or to Ground (earth used as a return
conductor) ?
A, Line #1 Ground
B, Line #2 Metallic

12/2/59 -l- RDC-10-C
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6. If control signal is applied metallic
A, Will there be a ground connection to the Tel., circuit?

I. Line #1 Does Not Apply

II. Line #2 Yes - Unbalanced

7. Where relay coils are connected in the Tel. circuit, what is
the maximum voltage applied to the relay contacts? 95 Volts D.C.

8, Rating ef customer's fuses (if any) between the equipment and
Tel. line

A, Line #1 None

B, Line #2 1/200 A, (at studio end)

9. When the telephone company tests into the equipment from the
Tel. line, approximately what will the following measurements

be?

A, Line #1 _
Sending end: Voltage _30 V., D.C. Res, 1,000 ohm
Receiving end: Voltage 0 D.C. Reso, 5,000 ohm

B. Line #2 _ _
Sending end: Voltage 0 D.Ce Res, 10,000 ohm
Receiving end: Voltage _10 V, D.C. Res, lO;OOO ohm

NOTE: The above readings are "fail-safe" on line #1 and meter

sample on line #2 - No.Operating Functions,

IF DC SIGNALS ARE USED

.

10. Source of signal voltage _rectifier

11, If rectifier, is output filtered _yes

12, Maximum open circuit voltage applied to Tel, line

A, Line #1
I. Between wires O IT. To ground 95 V.
B, Line #2
I. Between wires _10 V, II. To ground neg, grounded
12/2/59 2= RDC-10-C
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13. Maximum line current on short circuit (Mils.,)

L. Line #1 66 M.A.

B, Line #2 1.4 M.A,

14, Maximum operating line current (Mils.)

A, Line #1 16 M.A,

B. Line #2 02L M. A.

15, Maximum allowable loop resistance (ohms) 2500 ohm

16, If pulses are sent, maximum impulse (interruption) rate 15 D.DeSe

IF 4C SIGNALS ARE USED

(Does Not 4Apply)

IF TONE SIGNALS ARE USED

(Does Not ipply)

IF VOICE CHANNEL IS USED

(Does Not Apply)

12/2/59 -3 RDC-10~C
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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 repaired or
replaced in accordance with the terms and conditions set forth below:

1s 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 packing
methods to assure arrival of equipment in good condition at destination,

2e 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 and (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 manu-
facturer 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 com=
mence 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 expiration of the applicable warranty period.

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

Transmitter Parts: The main power or plate transformer, modulation
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
Company by the tuge manufacturer.

All 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, is
not covered by this warranty.

Iy 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 specified
radio frequency power output at the output terminal(s) of the transmitter,

but Gates Radio Company makes no warranty or representation as to the

www.SteamPoweredRadio.Com
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coverage or range of such apparatus, If a transmitter 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 capabilities, 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 pur-
chaser's shipping point, that the equipment does not conform to such warranty.

Sa 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 obtained 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.o.b.
Quincy, Illinois or f.o.b. the applicable Gates Radio Company shipping
point,

e Gates Radio Company is not responsible for the lose 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 equipment, 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 delivery.

9. This warranty may not be transferred by the original purchaser and no
party, except the original purchaser, whether by operation of law or other=-
wise, 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 except 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, Sates Ra%{i-C°TganY
ino |

1/6/60 ulincy,
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ELECTRICsL ParTS LIST FOR RDC-10C
LJBMOTE CONTnOL SYSTEM

Symbol No, Drawing No.

Description

Al Lamp

Cl Cap., 40 mfd., 150 V,

C2 Cap., 40 mfd., 150 (W) V.,

C3 Cap., 3000 mfd., 15 (W) V,

Ch Cap., +5 mfd., 200 (W) V,

C ' Cap. nfd,, 150V,

6A1, CR2 §P1d0n Bitesrid?:

CR3 Selenium Rectifier

CRL Silicon Reetifier

Fl Fuse, 2 amp.

F2 Fuse, 1/200 amp

K1- Stepper Relay

K2,K3 AK=11935 Relay

M1 A-30567-101 P.,A. Plate Voltage Meter

M2 A=30566-101 P.A, Plate Current Meter

M3 A-30568-101 Antenna Current Meter

Rl Res., 50 ohm, 10 W;

R2- Adj. Res., 250 ohm, 25 W,

R3,RL Adj. Res., 2000 ohm, 10 W,

R5 Res., 100 ohm, 10 W,

R6 Adj. Res., 3000 ohm, 10 W,

R7 Res., 10 ohm, 10 W,-

R8,R10 Adj. Res,, 5000 ohm, 25 W,

R9 Adj. Res., 10K ohm, 25 W,

R11 Res., 10 ohm, 1 W., 10%

R12- : : : Res., 50K ohm, 1/2 W., 1%-

R13;R14,R15,R16,

R17,R18,R19,R20, '

R21,R22 A=3404=26 Control, 20K ohm

S1 Selector Switch

52 Toggle Switch

83+ A4=10900-6 Lever Switeh-

5l 86 A~10900-7 Lever Switch, 3 position, 2 pole,
spring return top and bottom.

S5 Pushbutton Switch

T1,T2 Isolation Transformer

T3 Fil, Transformer

TB1 Terminal Bmard

TB2 A=32529-101 Rectifier Board assembly

Wl A=10307-1 6 ft. A.C. Line Cord

Xal Pilot Light Assy. (Red)

XF1 Fuseholder

XF2 Meter Fuseholder

10/22/59 -1~ RDC-10-C
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TRaANSMITTER UNIT

Symbol No. Drawing No. Description
BT1 Mercury Battery

Cl Cap.; 3000 mfd., 15 V,
C2 Cap., 8 mfd,, 150 V,

C3- Cap., o5 mfd., 200 V,
Ch,C5,C6 Cap., 40 mfd., 150 V.,
CRl,CR2;CR3,CRA,CR6,

CR7,CR8,CR9,CR10,CR11 Rectifier

CR5 Rectifier

Frl Fuse, 1 amp.

K1~ ‘ Stepper Switch
K27K3;K4,K5

K6,K7,K8 AK=11935 Relay

R1- - Res., 10 ohms, 10 W,
R2,R3,R6 Res., 2000 ohms, 2 W., 5%
RL Res., 10 ohms, 1 W., 10%
R5 A=34L04=27 Control, 25K ohms

S1 Switch

T1 Filament Transformer

TB1 Terminal Board

TB2 Terminal Board

TBL B-66174-101 Rectifier Board .issembly
TB5 Terminal Board

XF1l Fuseholder

PLLTE VOLTAGE EXTENSION KIT

Blg B2, R3,

R4,R5,R6 500 K ohm, 2 W., 1% Resistor
R7 20K ohm, 10 W,, Resistor
R8 15K ohm, 10 W,, Resistor
R9 Control, 10K ohm -
R10 5100 ohm, 1/2 ohm, 5%, Resistor
TBl Terminal Board
PLATE CURGENT EXTENSION KIT
R1 Res., 20 ohm, 10 W,
R2 ' Res., 25 ohm, 10 W,
R3 Adje. Resistor, 5 ohme 50 W,
R6,R7 Res., 5.1K ohm, 1/2 W. 5%
TOWER LIGHTS CURRENT TRaNSFORMER
M=51L43 Tower Lights Current Transformer
10/22/59 D RDC-10-C
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Remote Control of 4M and FM Transmitters

simultaneously with RDC-10C System

The RDC-10 remote control system is readily capable of con-
trolling FM and AM transmitters located at the same site.
There is some confusion as to precisely how this can be done,
and it is the purpose of this bulletin to clarify the methods
which can be used to perform these functions.

In as much as aM and FM operation hours scldom coincide, it
is essential that operation of the two transmitters be com-
pletely independent of each other. It is also necessary, in

ccmplyin% with FCC Rules and Regulations, to_incorporate the
"fail-safe™ feature in the event of control line failure, so

that either or both transmitters are removed from the air.

The filament and plate "on/off" operation of transmitters

fall into two general groups:-1) Those requiring "momentary"
switch operation. (All current Gates transmitters are in this
category), and 2) those requiring that switch contacts remain
closed for "on® operation, and opened for "off" operation.

You will note that in both cases a "fail-safe' slave relay is
required. This relay, which is operated by K-4 in the RDC-10
transmitter unit, basically isolates the filament "on" control
circuits of the two transmitters. For those transmitters
requiring only "momentary™ switch operation, Drawing A-35689
applies. Typical operation would be as follows:-

When the "Filament on" switch at the Studio Unit is operated,
K4 at the transmitter will close, in turn energizing the
Mfail-safe™ slave relay. For the purpose of illustration,
assume that the filament "on" operation is assigned to Stepper
Position #1. 1In this case, terminal #2 of TB-1l on the M-5249
relay assembly on Drawing i-35689 (Upper assembly on print)
would be connected to RDC-10C transmitter unit, TB2-15.

When the selector switch on the Studio Unit is switched to
pvosition #1, the control relay in the upper M-5249 relay
assembly is energized. Now, if the "Raise<Lower" switch is
thrown momentarily to the "Lower" position, the FM transmitter
filaments will come on. If thrown to "Raise"™ position, the
AM transmitter filaments will come on.

Again, for purpose of illustration, assume that filament "off"
operation is assigned to Stepper Position #2. 1In this case
terminal #2 of TB-1 on the M-5249 relay assembly on Drawing
A-35689 (center assembly on print) would be connected to
RDC-10C transmitter unit, TB2-16.

1..27-61 -1- RDC-10C
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When the selector switch on the Studio Unit is switched to
position #2, the control relay in the center M-5249 relay
assembly is energized. Operating the Studio Unit "Raise-
Lower" switch in the "Lower" position will turn the FM tran-
mitter filaments %off". If thrown to "Raise’ position, the
AM transmitter filaments will be turned off.

Operation of the 4M transmitter plate ton/of f" functions is
normal, using the assigned switch functions on the Studio Unit
for this purpose.

However, for the added EM transmitter plate "on/of f" operation,
an additional M-5249 relay assembly is required. This is
shown as the lower assembly on Drawing 4-35689. For purposes

of illustration again, assume this operation is assigned to
Stepper position #3.

In the same general manner as outlined above, if termigﬁl
Z5 of TB-1 on the lower M-5249 assembly is wired to TB=17

of the RDC-10C transmitter unit, the FM transmitter plate
may be turned on and off by operation of the "Raise-Lower™
switch on the Studio Unit.

Drawing 4-35690 follows the same general approach exceot that

M-5248 "Latching® type rela{ assemblies are used where '"hold"
contacts are not an integral part of the transmitter design.

It is impossible to devise a "hard and fast® rule for control-
ling all transmitters of every manufacture and type, however,
the above should be helpful in outlining the general solution
to multiple transmitter control in working out customer pro-
posals.

For the sake of simplicity, other control functions for
loading, tuning and output have been omitted. Caution has
to be exercised in some rare cases, but up to ten control
functions of t!.is general nature can be accommodated with
the standard RDC-10C system, These are more than adequate
in all except the most extreme cases.

Tt is emphasized that stepper positions #1, #2, and #3 were
used above only for illustration purposes. The control func-

tions can, of course, be assigned to any of the selector -
positions.

1-27-61 -2- RDC-10C
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RDC-10 RDC=-200
M-5248 Connect to Remote M-52.48 Connect to Remote
Terminal Control Xmtr, Unit Terminal Control Xmtr, Unit
. TBl-1 See Note 1l,| [B1-1 See Note 2,
TB1-2 To DC interlocking TBl-2 To DC interlocking

terminal correspondd
ing to stepper posi-
tion where control

terminal correspond<
ing to stepper posid
tion where control

is desired is desired
TB1-3 To TB2-26 TB1-3 TB1-16
TBl-4 To TBR-28 TBl-l TB1-18
TB1-5 and 6 Jumper and connect 'Bl-5 and 6 | Jumper and connect
to A.C. neutral of to TB1-17
118 A.C,
Raise - lower cir-
cult,

NOTE 1:

This terminal may be connected to
station ground to pick up negative
of 6 volt D,C. remote control

NOTE 2:

Connect to station ground to pick
up negative of 10 volt D.C. remote
control supply,.

A- 31161

return to neutral of
115 V., AC
Raise - lower source

NOTE 1: This terminal can be con-
nected to station ground
to pick up negative of
remote control 6 V, D.C,
supply.

connect to TBl-17

NOTE 2: This terminal can be con-
nected to station ground
to pick up negative of
remote control 10 V, D.C,
supplye.

PPy M-5248 Latch Relay Assembly,
~4 Interconnections with RDC-=10 and RDC-200
o] _Remote Control Systems,
o MTL FIN. UMLESS OTHERWISE SPECIFIED,
9 ALL TOLERANCES PER GATES
a) SPEC esmiex.
8 SRR SHEAY B AP DRAWING NUMBER
i <] pATE DATE DATE *
o) GATES RADIO COMPANY A-31161
o QUINCY, ILLINOIS
DRAWING NUMBAR
RUC-10 RDC=200 A- 31168
M-5249 M-5249
terminal: Connects to Remote terminal: Connects to Remote
Control Transmitter Control Transmitter
Unit to: Unit to:
TBl-1 See Note = 1 TBl-1 See Note = 2
TBl=2 D.C. Interlocking TBl-2 D.Cs Interlocking
Il'erminal correspon= Terminal correspon=-
ding to stepper po- ding to stepper po=-
sition where control sition where control
is desired is desired.
TBl-3 TB2-26 TBl=3 TB1-16
TBl=4 TB2-28 TBl=k TB1-18
TB1-5 and 6 Jumper together and TBl-5 and 6 Jumper together and

UNLESS OTHERWISE SPECIFIED,
ALL TOLERANCES PER GATES
SPEC GSMI02.

DRAWING NUMBER

A- 31168

M-5249 Relay Assembly (Momentary) In&er-
<1 tonnections for use with G?tes RDC-10
L0
ég MTL FIN.

:3\00 DR. BY CH. BY ENG. APR.

D o |_oare DATE DATE

E‘Q GATES RADIO COMPANY
o QUINCY, ILLINOIS
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