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INTRODUCTION

Spectrum’™s EFC Foot Operated Lighting Controller was
designed to provide professional quality lighting control for
live entertainment 1lighting in situations where a full time
lighting director is not available. It is an eight channel, four
scene preset controller with numerous automatic functions that
will allow an operator to generate professional results with a
minimum of effort. The EFC-1 will operate with Spectrum
Design®s QEF rig mountable power modules.

DESCRIFTION

The EFC 1is a four scene preset, eight channel remote
lighting controller. Since it was designed to be foot operated
all functions can be initiated with a single push aof a button.
Functions provided include adiustable timed cross—-fades and pile-
ons, fade—out, and black—-out. Segquencing throuagh the four scenes
is possible at adjustable rates and a programable channel chase
is also provided. An auto-reset switch allows the engagement of
cne function to disengage all others ar allows all functions to
operate independently and simultaneously. E:xternal devices such
as synthesizers and, under controlled conditions, audio signals
can be usad to control the rate of chase and sequence functions.

Following is a list of each function of the EFC along
with a complete description of the function and all related
controls.

SCENE FUNCTION

The four SCENE PUSH buttons, labelled A4, By, C AND D are used
to initiate a crossfade to a desired scene. If the SCENE A button
is pressed, for example, +the EFC will crossfade its output from
the current .setting to SCENE A at the rate preset with the FADE
RATE control. Note that all crossfades performed by the EFC
are theatrical grade dipless crossfades. That is, during &
crossfade all channel outputs will fade simul tanecusly and
linearly from their settings on the current scene to their
settings on the target scene. Alsa, any channel that is set
the same on both the current and target scenes will not vary
{or dip) during the crossfade.

A crossfade cannot be initiated while one is already
in progress {(when the READY light is OFF). Thus, the operation of
the SCENE buttons will be ignored during crossfades.

The four groups (SCENES A, B, C, D) of eight sliders are
used to adjust and preset desired lamp intensities. Only the
scerne or scenes engaged by the SCENE push-buttons (as indicated
by the SCENE indicator lamps) will be active. In the event that
more than one scene is active at one time (piled-on) the
brightest slider setting will over-ride all others for any
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particular channel.

The FADE RATE control adjusts the time required tao perform a
complete crossfade. The range is from an instant crossfade at
QT to approximately 135 seconds at "17. As described in the

Sequence section this adiustment also controls the SEQUENCE
rate since GSeguence is simply back to back crossfades (see
SEQUENCES . This control also controls the time for a complete

fade—out.

The four red LED indicators labeled A, B, C, and D indicate
the status of the four preset scenes, respectively. Their
intensities will be proportional to the staus of the scenes.

READY INDICATOR

The green READY light is the indication to the aperatar that
a crossfade is in progress. On slow fades it is sometimes hard to
tell. exactly when a fade starts and stops. When the READY liaght
is OFF it is the indication that a crossfade is in progress and
the crossfade commands (SCENE or FADE-CUT buttons) will be
accepted. Only when the READY light is ON will the EFC accept
input on the A, B, €, or D SCENE or FADE-OUT push-buttons. The
CHASE, SERUENCE, PILE-ON and BLACK-0UT buttons are unaftected by
the READY indicator.

PILE-ON BUTTON

This button toagles the PILE-ON function OM and OFF. The red
PILE-ON LED indicates the status of the PILE-ON function. When
the LED is on, pressing a SCENE button (A, B, C, D) will cause
that scene to fade up without fading current scene(s) out. That
is, it will pile-on the next scene selected. The PILE-ON function
is reset after each crossfade and must be re—-engaged each time it
is desired.

FADE-OUT BUTTON

The FADE-OUT button initiates a fade-out at the rate set by
the FADE RATE control.

A crossfade cannot be initiated while one is already
in proaress (when the READY light is OFF). Thus, the operation of
the FADE-OUT button will be ianored during crossfades.

BLACK-0UT BUTTON

The BLACK-OUT button turns OFF all scenes instantlv.
terminates a crossfade if one is in progress and resets all
functions to off.

CHANNEL INDICATORS

The eight red LED indicators labeled 1 through 8 indicate
the status of the output of the eight channels, respectively.
Their intensities will be proportional to the intensity level of
the outputs.



CHASE FUNCTION

The CHASE button toggles the CHASE function ON and OFF.
The red CHASE LED indicates the status of the CHASE function. The
CHASE RATE control knob adjusts the internal Chase Rate clock.
from approximately 9 steps per second at *9° to approdimately
3 seconds per step at YL, The CHASE will step one position
on each pulse from the clock as indicated by the CHASE RATE LED
unless the CHASE EXT TRIG selector switch is in the ON position
(see EXTERMAL TRIGGER). The rate displayed by the CHASE RATE
LED indicator is active regardless of the status of the Chase
function or at the staus of the CHASE EXT TRIG selectar
switch.

"The CHASE Matrix is a miniature 8x10 matrix switch which is
used to program {or pre—set) the CHASE function. Each of the
eight vertical sliders in the Matrix Switch corresponds to one of
the eight CHASE positions. Position 1 is the slider on the
extreme left and position 8 the one to the extreme right. DO NOT
CONFUSE THE EIGHT CHASE SLIDERS WITH THE EIGHT CHANNELS OF THE
EFC. THEY ARE NOT THE SAME. Each slider can be set to select anv
one of the eight channels or RESET or OFF.

When enaaged by the CHASE push-button the CHASE function
will begin with position 1 and step through the other positions
(at the rate set by the CHASE RATE control or the EXTERNAL
TRIGGER 1input) in increasing order until it encounters a
RESET or reaches position 8. In either case it will then
return to position 1 and repeat its cycle until disengaged. As
the CHASE steps through each position it will turn ON, to full
intensity, the channel assigned to it. That is, if the slider
for position 4 is set to channel 7, then as the CHASE steps
to position 4 channel 7 will turn ON full and remain ON full
until the CHASE steps to the next position. If a slider is set
to the OFF position a "dead” spot will result for that CHASE
step. A sSlider set to RESET will cause the CHASE to return to
position 1 at that stem. That is, if the slider for CHASE
pasition 4 is set to RESET then the CHASE will step only through
the first three positions. No *dead” spots result from using
RESET.

SEQUENCE FUNCTION

The SEGUENCE button toggles the SEQUENCE furmction on and
off. The red SERUENCE LED indicates the status of the SERQUENCE
function. When engaged, the SEQUENCE function will crossfade,
continuously, through the four scenes (A-B-C-D-A...). The end of
each crossfade will initiate the start of the next until the
function is disengaged. When disengaged, the crossfade in
progress will continue until complete. You will notice the READY
light displaving the start and stop of each crossfade during the
SEQUENCE functon. Since the SEQUENCE function is simply back-to-
back crossfades the rate of the SEQUENCE function is determined
bv the FADE RATE control.




AUTO RESET

Placing the AUTD RESET switch in the ON position causes the
engagement of one function to disengage all other functions. For
example, if the SEQUENCE function is on and the AUTO RESET
switch is on then pressing the CHASE button will engage the CHASE
function and turn OFF the SERUENCE function. Similarly, now
pressing the SCENE A button would cause SCENE & to fade up
and turn OFF the CHASE function. With AUTO RESET OFF two or
more functions, such as CHASE and SCENE B or CHASE and SEQUENCE
may be turned ON at the same time.

EXTERNAL TRIGGER FUNCTION

. The step rates of both the CHASE and SERUENCE functions may
be controlled externally throuah the EXTERNAL TRIGGER input jack
located on the rear panel of the EFC. The EXTERNAL TRIGGER can be
assigned independently ta either the CHASE or SEQUENCE functions
via the two EXT TRIG switches. When either switch is in the OFF
position the step rate of that function will be controlled by its
appropriate internal rate control. When either switch is in the
ON position its step rate will be controlled by the signal
applied to the EXTERNAL TRIGGER Input jack.

The EXTERNAL TRIGGER circuit is voltage sensitive. The EXT
TRIG LEVEL control is used to adjust the threshold voltage of the
EXTERNAL TRIGGER circuit. Whenever the input signal voltage
exceeds this threshold voltage the EXTERNAL TRIGGER circuit sends
a step pulse to the selected function(s). The EXT TRIG LED
indicates these pulses. The EXT TRIG indicator LED will be active
regardless of the position of either EXT TRIG selector switches.

In the case of the CHASE function the CHASE will step each
time a step pulse is received from the EXTERNAL TRIGGER circuit.
This means that the CHASE rate will follow exactly the pulse rate
of the input signal (up to a maximum of approx. 15 pulses
per second).

The SEQUENCE function works slightly differently with the
EXTERNAL TRIGGER. As described in the SEBUENCE section, under
normal operation, the SEQUENCE rate is simply a continuous series
of back to back crossfades where the end of one crossfade
intitiates the start of the next. When in the EXTERNAL TRIGBER
mode, however. the SERUENCE function will stop at the end of each
crossfade and wait for the next pulse from the EXTERNAL TRIGGER
circuit before beginning the next fade. Anv pulses received
during a crossfade will be ignared. Thus, an input signal whose
rate is faster than the preset Fade Rate will not trigger a fade
with each pulse.

Voltages between .S0vdc and 10vdc should be supplied to the
EXTERNAL TRIGEBER input jack for satisfactory operation. WARNING!
UNDER NO CIRCUMSTANCES SHOULD ANY VOLTAGE HIGHER THAN 12V AC  OR
DC BE CONNECTED TO THE EXTERNAL TRIGGER INPUT. The types of
signals that are recommended are trigger outputs from
synthesizers, sequencers, drum machines, etc. Under controlled
conditions the output from mixer channels that carry discete
signals from instruments like bass or snare drums (instruments
that generate discrete pulses) may be used successfully. Audio
signals that contain mixed signals or signals that do not
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generate pulses (guitars, taped music, etc,) generally will not
function successfully. When connecting an external input start
with the EXT TRIG LEVEL adjustment slider all the way up and
pull it down slowly, with a live input signal, until the EXT
TRIG LED indicator shows an acceptable reponse.

INSTALLATION

To set—up and operate an EFC with ®ight channels vyou will
need, in addition to the EFC, two DEF Power Modules. two GECC
control cables of vour specified length and two power cables with
which to power up the REP’s. At minimum, the EFC can be operated
with one of each of the these additional components for four
channel operation.

Place the EFC in the desired location. Set—-up the REP Fower
Modules according to their Owner’s Manual. Run a @QECC control
cable from each of the two GEFs to the two CONTROL IN connectors
on the back panel of the EFC. The labels *1-4 and *5-8° on
these connectors indicate which channels are output to each
connector. Connect each control cable to the desired connector.
No external AC power source is required for operation of the
EFC. Control power is obtained fraom the QEF power module via
the QECC control cables.

SET-UF ANMD OPERATION

This section will caver most of the operational
considerations of the various functions of the EFC controller. At
this paint it mav be advantageous to have vour EFC
installed and follow the discussion with hands (and/or
feet) -on operatiaon. Lighting instruments need not be
connected to the GEP as the LED indicators will provide
operational status of all functions.

Befaore vou can use the EFC effectively there are some
functions that must be preset. Most importantly, of course, &are
the four scene presets. To set the presets in the most
efficient manner turn the FADE RATE control fully clockwise,
press the BLACK-DUT button and then the SCENE A button. Now
adjust the eight sliders of SCENE A to vyour 1liking. when
finished press the SCENE B button and adjust the SCENE B sliders.
Do this for SCENESC and D, too. Keep in mind as vou adjust
vour presets that you have the capability to pile—on more than
one scene at a time. By piling—on scenes you are not limited to
four single scene outputs but actually have sixteen different
output combinations to work with.

Once the scenes are preset vou will have to preset your
CHASE MATRIX for the desired Chase pattern. Review the
description of the CHASE MATRIX if necessary to preset the Chase
pattern to vouwr liking. A small, black plastic programming ’pen’




is included with your EFC. This tool is recommended to use to
program the matrix as it will not contaminate the matrix contacts
as may a ball point pen or other likely substitute device. Also
note that a self adhesive tool helder is included that may be
mounted directlvy to the EFC so that the programming +tool will
alwavs be at hand.

Next vyou must decide how vou want to set the AUTO RESET
switch. Review the description of this function if necessary. If
vou want ta be able to have more than one function on at a time
then put it in the OFF position. This will mean that there will
be no interaction between functions. You will be able to have
the CHASE and SERUENCE functions on at the same time, for
examnle. You will alsc be able to perform crossfades and FADE—
QUTs while the CHASE function is ON. It will also mean that to
ao from one function to another will reguire two foot presses:
one to turn OFF the first function and ancother to turn ON the
second.

If vou would prefer to be able to aoc from function to
function with onlv one foot press and do not care to have mare
than one function operative at a time then put the AUTO RESET
switch in the ON position. This will cause sach foot press to
reset anv function(s) currently active.

NOTE' The AUTO RESET function detects foot presses (that is,
buttons being pushed? as  an indicator that the current
function(s) should be disengaaed. It does not differentiate
between turning a function OFF or OM. This means that if two
functions are on at the same time that the AUTO RESET switch is
turned from OFF to ON then subsequently turning either of these
functions OFF will turn BOTH OFF! To prevent this situation from
inadvertently occurring it is suagested that the BLACK-OUT switch
be pressed immediately either before or after this switch is set.
The intent of the AUTO RESET switch, as described, is to allow
the operator to preset the mode of operation preferred and not to
be used as a dynamic control.

Lastlvy vou must preset the two EXTERMAL TRIGGER selector
swicthes to their appropriate settings. If no external trigger is
desired then put both switches in the OFF position. If an
external trigger input is desired then put the desired switch(s)
(CHASE and/or SEGUENCE) in the ON position. Review the
descrription of this function as necessarvy.

After all these functions have been preset you are r2ady to
begin using vour EFC controller. From here it is prettv
straightforward. .

To perform a crossfade set the FADE RATE control to the
desired fade rate and press the desired SCENE button: A, B, C, or
D. The EFC will crossfade from the current setting to the Scene
selected at the rate selected. To crossfade to the next scene
simply sat the FADE RATE again (if a different rate is desired)
and press the SCENE hutton for the next scene desired. Simple!
With a little practice you will learn to turn the FADE RATE {(and
the CHASE RATE) control knob with the edge of your shoe.

To pile—on one scene an top of another simply press the
PILE-ON button before pressing the desired scene to pile-on.
Notice that +the PILE-ON indicator LED lights to indicate the



File—0On mode. This means that the next SCENE button pressed will
fade up narmally but the current scene(s) will not fade out. This
function resets to OFF each time it is used so it must be
re-selectad each time its function is desired. To return to a
single scene simply press the appropriate SCENE button, even if
it its already ON, and all piled—on scenes will fade out. NOTE!
It is possible to crossfade from one scene to itself. Try it!

Notice that the Scene indicator LEDs display the
status of each scene as it progresses through the crossfade and
that the Channel indicator LEDs display the channel status. Also
notice that the green READY indicator LED is ON at the beginning
and end of the crossfade and goes OFF during the crossfade. The
purpose of this light is to indicate that a crossfade is in
progress. Remember, while a crossfade is in progress the EFC will
ignore the pressing of any SCENE button and the FADE-OUT button.

The reason for this is that, due to the way the EFC operates
internally, it is necessary that it complete the current
crossfade before a new crossfade may begin. If a new fade is
desired immediately on completion of the current one the desired
SCENE button should be held down through the end of the
crossfade (the point when the READY light comes back on). This
will initiate the next crossfade immediately at the completion of
the current one. If it is necessary to end the current crossfade
in a hurrv then press the BLACK-CUT button or turn the FADE RATE
control fullv clockwise.

The FADE-CUT function provides a means to crossfade to
darkness at the preset Fade Rate. It can be treated like a NO
SCENE button in that it operates very similar to a SCENE button.

The BLACK-0OUT function is verv simple. When the BLACK-QUT
button is pressed it resets all functions to OFF, terminates a
crossfade if one is in progress and turns all SCENES OFF.

The SERUENCE function provides a very dramatic effect by
contiucguslyv crossfading from scene to scene. This results in all
2ight channels changing continuously. To initiate the SERBUENCE
function simply press the SEQUENCE button. Note that the SERUENCE
indicator LED will turn ON and OFF with successive presses of the
SERUENCE button. The Sequence pattern will alwavs begin with
SCENE A.

IMPORTANT NOTE WHEN USING THE SEQUENCE FUNCTION WITH THE
AUTO RESET ON! As previously mentioned, the EFC will ignore SCENE
and FADE-OUT button presses during crossfades. Since the SERUENCE
function is a series of continuous crossfades it will ignore all
subsequent SCENE or FADE-OUT button presses, RIGHT!? Well., sort
of. As also previously mentioned, the AUTO RESET function reacts
to button presses but it DOES NOT ignore them during crossfades.
This means that, with AUTO RESET ON, the SEGUENCE function will
be reset by a SCENE(or FADE-OUT) button press but that the SCENE
pressed will not fade up unless its button is held down through
the end of the crossfade (the point where the READY light comes
on) or pressed a second time after the crossfade is complete.

Take for example, the case where SERQUENCE is running, the
AUTO RESET switch is ON and the FADE-OUT button is pushed once,
quickly. while the READY light is OFF (during a crossfade). The
result will be that the SEQUENCE function will be turned OFF
but. instead of fading out, the last SCENE in the sequence will
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remain OM.

There are twoc wavs to account for this peculiarity. For
short fade durations it is easiest to keep your foot on the FADE-
OUT (or SCENE or CHASE) button until you see the READY 1light
blink or are certain that the current fade has finished and the
new fade begun. For long fades it may be easiest to press the
FADE-OUT{or SCENE or CHASE) button once to reset the SERUENCE
function and again at the end of the crossfade (when the READY
light comes ON) to initiate the desired fade. This won™t be of
much consequence during fast crossfades but may take some
consideration during slow fades.

The CHASE function cffers an intense, generally fast paced
effert. To initiate the CHASE function simply press the CHASE
button. Note that the CHASE indicator LED will turn ON and OFF
with successive presses of the CHASE button. The Chase pattern
will “alwawvs begin with position 1.

TIFS:

Interesting effectz can be obtained from using the CHASE
function on top of Scenes and Scene changes.

Be careful when using CHASE and SEBUENCE at the same time.
The result can be bland if too many lights are on most of the
time.

Preset vour scenes to take advantage of the PILE-ON
capability of the EFC. 1If SCENE A, for example, highlights one
performer and SCENE B another don’t preset SCENE € to highlight
both. Instead use A+B to obtain that preset.

Experiment with the EXTERNAL TRIGGER input. I+ vou can
isolate a drum channel in vour mixer or use a svnthesizer or drum
machine trigger or gate output vou will be able to synchronize
your lights with vour music.

EXFANSION
Two or more EFC controllers may be connected to build
svstems with additional scenes and /or channels. The two methods

af expansion are explained below.

To expand vour svstem to sixteen channels two EFCs can
be linked via an EFCX expansion cable. This cable is installed
between the MASTER I/0 cannectors on the rear panel of each EFC.
You will need. of course, additional power modules and control
and power cables to achieve this additional capabilitv. A
system using this arrangement will provide four scenes af
sixteen charnels and can be operated from either of the
two EFC controllers. All function buttons except CHASE will
operate both EFCs. The CHASE functions will remain
confined to their respective controllers the result being
two independent Chase functions.

To expand vour system to eight scenes with eight channels
two EFC controllers mav be paralleled using two DINY cables and
an EFCXC cable. The DINY cables are used to ’Y" the channel
ocutputs of the EFCs together to common power modules and the
EFCX cable is used to connect the MASTER I/0 connectars
together. The result of this arrangement is a system with eight
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scenes and eight channels. The SCENE buttons of both EFCs will be
used to operate all eight scenes. They may be considered as
A.B,C.D and A*,B*,C°,D°. The FADE-OUT and BLACK-QUT functions may
be operated from either controller as their result will be the
same. The PILE-ON, SEQUENCE and CHASE functions will function
only on the local controller and not on both.

The EFC mav be also be interfaced with either the DZN
or the DIN-ZC controllers. These manual controllers are twelve
channel devices so the user must chose which eight channels will
be interfaced. Twa DINY cahles will be required for this
arrangemnet. Use them to ’Y® the channels output connectors of
the EFC and DIN/DIN-2C together. The result of this arrangement
will be a svstem with twelve channels, eight of which have four
additional presets and CHASE and SEQUENCE functions.

SPECIFICATIONS

Mechanical
Housing — 16 gauge steel cabinet
Size — 3J.50"H x 19.00"W x 10.88"D
Weight - 11.5 lbs.

Elactrical

Power Required: 10-15 VDC power must be supplied thraugh
control cable

Control signal output voltage: 2VDC to 10VDC, Factory Set
(Adjustable from .SOVDC to 1VDC less than power supply
voltage)

Trigger Voltage- Max. 12VDC Input
Threshald— OVDC to 10 VDC, variable

CONNECTOR PIN-OUTS

Control, Ch. 1-4 Pin 1 - GRD

* 2 - Ch. 1

" 3 - Ch. 2

" 4 - Ch. 3T

" 5 ~- Ch. 4

" s ~ Nce (in)
Cantrel, Ch. 3-8 Pin 1 - GRD

" 2 - Ch. S

" 3 - Ch. &6

" 4 - Ch. 7

" % - Ch. 8

" 5 -~ Vec (i)
Control, Mas. I/0 Pin 1 - GRD

“ 2 - Scene A

(1] 3 — " B

" 4 - Scene C

" § - Scene D

" & - Initiate

" 7 - Blackout

" g - Vec (out)
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