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Recipe No. 191
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Description

One or two people can talk into mi-
crophones and hear themselves in head-
phones. The playback of their voices is
detayed up to 1/5 second (variable). This
delay makes it almost impossible for
some people to speak intelligibly, since
the normal mouth-to-ear feedback mech-
anism has been tampered with.

Construction

There are several ways that this exhibit can be constructed. We cur-
rentty use a completely electronic method of delaying the voice. In the
past we used a magnetic tape delay system with the record head separated
from the subsequent play head. The delay was changed by varying the
tape speed. We eventually gave up this system because of tape wear and
maintenance.

Our method for electronically delaying the voice is complicated and
takes quite a bit of electronic sophistication to build. In recent years com-
plete electronic delay devices, suitable for connection to standard audio
systems, have been developed by the musical instrument industry. Not only
are these devices already built and ready to use, they are higher fidelity
and cheaper than our homebrewed version. These are available in any
musical supply store that sells electronic accessories. Ask for an “analog
detay line’” I have tried one made by Ibanez (model AD9) and have found
it eminently satisfactory. These units sell for about $200.00. [ have heen
told by music store people that a digital delay line, although a little more
expensive (around $275), provides better fidelity and a longer delay
time—up to 800ms as opposed to 400ms for the analog delay line. You
will have to open the device up to install an external “‘delay’’ potentiometer
for the public to adjust, but this should present no great problem.
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Detail

Headphone
Assembly

The delay device can be installed on a table. Our headphones are hung
from bent steel electrical conduit terminated with “‘pulling elbows.”” These
pulling ¢lbows are standard electrical conduit fittings that allow a strain
relief to be screwed into one end, the pipe fixed in the other, with access
for wiring connections. The headphones are hung with two pieces of 1/16™
vinyl coated steel cable. These cables not only provide a strong support,
but are the ‘‘wires”” that carry the audio signals to the headphones as well,

We have modified the headphones in order 1o beef them up. The head
size adjustment is fixed in place with rivets, and a cylindrical assembly
is attached to the top of the headband for connection to the supporting
steel cables (see diagram).

Qur exhibit lets two people converse at the same time. This seems to
enhance the effect and also makes it more fun, since you can share the
experience with a friend. We have seen copies of this exhibit where only
one person is allowed to talk and listen, and they just don’t have the same
impact. A simple mixer should enable two people to use the same device;
cheap mixers are available from Radio Shack.

Critique and Speculation

Since we have not actually tried using a commercial analog delay device
on our floor, we cannot guarantee its longevity in a muscum setting. The
devices do seem to be built to last and are apparently available in two
styles: floor pedal and rack mount. Choose whichever seems more ap-
propriate to your situation.
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Related Exploratorium Exhibits

Perceptnal Reinforcement
Reverse Distance; Two Boxces with Rod

Time Effects in Perception

After Image; Benham’s Disc; Bird in the Cage;
Color Reversal; Light Pistons; Magnetic Tightrope;
Persistence of Vision; Professor Pulfrich’s Universe;
Random BPot Stereograms; Depth Spinner; Squirm-
ing Palm; Stereo Sound 1 & 2; Hearing Meaning.

Yoice and Speech

Pitch Switch; Varizble Speech Control; Voice
Mirror; Voice Trace; Pygmalion; Speech Dissector;
Vocal Vowels.
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Delayed Speech

You normally hear what you're saying at the same
time that you say it. This exhibit delays your words, so
that you hear yourself talking a fraction of a second
after you've spoken.

To do and notice

Sit down, put on the earphones, and speak direct-
Iy into the microphone. You will hear yourself speak-
ing, but each word will be delayed by about 1/8 of a
second.

If you can’t think of anything to say, have a conver-
sation with a friend at the other microphone or read
this sign aloud.

Notice that it becomes difficult to talk at a normal
speed. You become confused unless you speak very
slowly.

You can vary the delay time by turning the knob
while holding the button down.

What's going on

Normally, you continually modify what you say, as you
say it. You compare the quality of the sounds you
make with those you intend to produce, and you ad-
just your speech accordingly. This feedback loop, as
it is called, seems to be important to the ability to
speak coherently.

You also rely on other kinds of feedback to control
speech production, such as the vibration of the vocal
cords conducted through the bones of the jaw or the
movement of the lips, tongue, and teeth. Because

of this tactile feedback, people who suffer a loss of
hearing are still able to talk, although their speech
gradually deteriorates over time.

Doctors sometimes use a delayed speech device to
test claims of deafness. If the patient is able to hear,
delayed feedback will make normal conversation
difficult.
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