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The Talk Box


I suppose I’ve always been interested in the talk box, a device which enables an individual to impose phonetic sounds on the signal from a musical instrument, such as a guitar or keyboard. Whenever I hear Peter Frampton’s “Do You Feel like We Do” on any number of generic classic rock radio stations, I always think to myself, “hey, that’s pretty cool. I wonder how he does that,” and then briefly daydream about someday being able to talk like a robot myself. Well, those daydreams have become a reality as I have recently completed the construction of my own talk box, and while I may still be a rather mumbling robot (I’ve only been practicing for a couple days), I still feel pretty cool, albeit in a gimmicky-Peter-Frampton-esque sort of way. I think, however, that my aspirations to become a talk box master are more inspired by Stevie Wonder, another music legend to use the talk box, as my primary musical instrument is the piano, and my guitar skills are mediocre at best.


But, thus is the great versatility of the talk box. It can be used with just about any musical instrument that produces an electric signal to create an astoundingly vast array of tonal effects for such a device of its simplicity.

The talk box is a surprisingly simple device (even I was able to build one). It operates on the same basic premise of human speech, only instead of the sound originating in one’s vocal cords, it originates from the musical instrument and is sent through an amplifier, into a speaker and through a length of tubing into the mouth, thereby allowing the musician to manipulate the original instrument signal by altering the shape of the mouth. In essence, the talk box enables the musician to impose the formants of a particular mouth shape onto the input signal of the instrument and thereby give it almost speech-like qualities. This is often referred to as the “talking guitar” effect and has become increasingly popular in modern music across a number of genres from rock and roll to funk to hip hop.

It was difficult to find reliable information about the history of the Talk Box, as the only information I could find came from either wikipedia.com entries or personal web pages. According to Wikipedia, the talk box was invented in 1971 by Bill West, wife of country music artist Dottie West, for Joe Walsh to play "Rocky Mountain Way" live. Joe Walsh, then a solo artist, would go on to join the Eagles as lead guitarist. Another site I found, however, says that Bob Heil, of Heil Sound, invented the device for Walsh, and then later “brought it to prominence with Peter Frampton’s Show Me The Way album.” According to the wiki article, Heil patented the talk box and in 1973 gave it to Frampton as a Christmas present. 


Both accounts seem somewhat suspect, though, as I couldn’t find any other information to support the claim that Bill West invented the talk box, nor is there a Peter Frampton album called Show Me The Way. Frampton used the talk box on the song “Show Me the Way” on his 1976 release live album Frampton Comes Alive! What I do know, is that Heil was the first to patent and manufacture the talk box, and while it is presently sold by Dunlop (Heil sold the manufacturing rights in 1988), it is still marketed and labeled as the “Heil Talk Box.” Other models have been made and manufactured throughout the years, including the Electro-Harmonix (E-H) Golden Throat, the Kustom Bag, and the currently distributed models the Rocktron Banshee and the Danelectron Free Speech Talk Box. Frampton also produces a line of his own “Framptones” which are described on his website as having “a majestic, pyramid-shaped, powder coated steel chassis” among other features. 
Another interesting device I discovered while researching the talk box is a device which preceded it known as the Sonovox, which consisted of two small loudspeakers that attached to the outside of the musicians throat, thereby sending vibrations through the vocal chords. 

The talk box has been used by numerous musicians throughout the past few decades of its existence. As I mentioned, it was first used by Joe Walsh, and then by artists such as Peter Frampton and Stevie Wonder. Other artists who have used the talk box include Aerosmith’s Joe Perry on “Walk This Way” and “Sweet Emotion,” Jerry Cantrell of Alice in Chains on “Man in the Box,” Slash of Guns N’ Roses on a number of songs, Richie Sambora of Bon Jovi on “Its My Life” and “Living on a Prayer” as well as many others, funk legend Bootsie Collins, David Gilmour of Pink Floyd, Jeff Beck, Steely Dan, The Doors, Carlos Santana, moe., Foo Fighters, The Flaming Lips, and Snoop Dogg, just to name a few. The full list is quite impressive. It seems that I’m not the only one who has daydreamed about following in Peter Frampton’s shoes. 
Now that we have a pretty good idea of the talk box’s history, the question which immediately presents itself is how does it work? In order to fully answer this question, it is necessary to have an understanding of how human speech operates, specifically, the source-filter model. According to the source-filter model theory, human speech consists of the combination of two primary elements, a source of sound (i.e. air from the lungs passing over the vocal chords) and a filter (i.e. the vocal tract, or mouth, tongue, jaw, lips etc.) which modifies the source sound by variation in shape.
In normal speech, the vocal chords, or vocal folds as they are also referred to, oscillate between open and closed at varying frequencies to produce a periodic signal of pressure pulses which travel into the vocal tract. The frequency of this periodic signal is what determines the pitch of the resulting sound. It is a spiky signal, or in other words, it contains many high harmonic partials. It is these harmonic partials which allow the vocal tract to so easily manipulate the source sound to create speech sounds of varying timbre which we can easily identify as vowels, consonants, words, phrases, etc. 
Since the vocal tract operates like a closed-open pipe system, there are various nodes and antinodes throughout which can either be emphasized or muted by the shape of the mouth. Each of these nodes has a corresponding resonant frequency, or a frequency which is naturally excited by the activation of its respective node. When a node is pinched, or narrowed, the resonant frequency will decrease, and when the node is expanded, its resonance will increase in frequency. 

Thus, you can change the harmonics emphasized, and subsequently the resulting timbre, simply by moving your mouth, which, if you think about it, is very common sense, as this is how we talk, by moving our mouths. Regions where frequencies have particularly high intensities, i.e. regions of high concentration of energy on a spectrogram, are called formants and their combinations (particularly the first two) enable us to identify vowel sounds. They are in essence, the foundational elements of speech.
The talk box operates on the very same source-filter premise as does human speech. The difference between talk box speech and normal speech, however, is that instead of the lungs and vocal chords producing the source sound, an instrument connected to a tube through an amp and horn driver is the source. With the sound channeled through a tube into your mouth, you can impose the same vocal tract structures used to create speech onto the instrument’s signal, and thus give it speech like qualities. 

The talk box operates best, just like speech, when there are many high harmonic partials in the source signal. Thus, when using a keyboard, I found that sounds like a clavinet with a richer timbre were much easier to manipulate and impose speech sounds onto than something like an electric piano like a Fender Rhodes sound which has less higher partials. When using a guitar, turning up the tenor on the amp or turning up the distortion helped bring out those higher partials and enabled me to more easily manipulate the sound. Additionally, lower notes were easier to manipulate into speech sounds as they have more harmonic partials spaced closer together than a higher frequency tone. Thus, I had the best success in emulating speech when I played in the lower registers of the keyboard using a clavinet tone. This also made me sound more like Stevie Wonder, which was cool. 

I did find the creation of consonants rather difficult at the outset, as there is no way to create the blasts of air necessary for most consonant sounds, nor the hissing sounds necessary for “s” sounds. Improvisation was thus necessary here, as I found whispering slightly with these sounds helped to form them better. Exaggerating my vocal articulation, and matching it as accurately as possible with my instrumental articulation was also necessary, as striking a key hard and fast at the exact instant I formed a consonant sound with my mouth helped give the sounds that sort of explosive quality of say a “t” or “b” sound. These discoveries were all made through basic experimentation and fooling around with it. 
Anyone who gets a chance to play around with a talk box, or has ever heard one used to create speech sounds can immediately recognize its connection to human speech and how the formants of different vowel shapes can be imposed on an instrument. However, to illustrate how this modified source-filter idea operates visually, I have included the spectral analysis of several sound recordings I did with both the piano and guitar, comparing both instruments’ original signals, normal speech, and the combined signal resulting from using the talk box. For each recording I either played or sang an A2 which has a frequency of 110 Hz.
In figure 1, the spectrogram of the signal from a piano note transmitted to the microphone through the tube of the talk box is shown. I wanted to record the sound through the tube to see if the tube itself played a part in the resultant frequency. As it turns out, it did not. I recorded the same signal only from the keyboard’s line out jack so as to bypass any effect the tube or amp may have had and the formants came out to be the same. I suppose a better test would have been to drive the tube with white noise to see what its resonance frequencies were, but to my knowledge any impact the tube had on the resultant sound was negligible. I assume if the tube were much narrower it would impact the range of frequencies that could make it through, but as the horn driver I used is designed for mainly high frequency sound, the 3/8” tubing I used seemed to work fine.

 Figure 2 is a spectrogram of my normal voice saying ‘aa,’ ‘ee,’ and ‘oo’ sounds. As these are three pretty fundamental vowel sounds, and as they were the ones we used in homework to analyze formants in speech, I figured they would work well in analyzing the talk box, so I used them for each recording. 

Figures 3 and 4 represent the piano signal through the talk box, modified by the three vowel shapes and figures 5 through 7 show the same process replicated with a guitar. As illustrated by the spectrograms, the instrument signal took on the formants of whatever vowel shape I was making while playing and the pattern of the original voice recording is evident throughout, though slightly less so in the analysis of the guitar modified by the talk box. What I noticed, especially when looking at the spectrograms in a more general sense for general shapes and patterns, is that the spectrogram of each instrument modified by the talk box looked more like a combination or average of the instrument’s initial spectrogram and that of my voice. The areas of strongest energy in the talk box spectrogram were the areas of overlap where both original spectrograms had high energy contents. Thus, the guitar, whose initial spectrogram showed little energy concentrations in the higher frequency ranges, when modified by the talk box, showed similar concentrations in the lower ranges. 

This is pretty consistent with the source-filter model and makes sense when you think about how different a “talking guitar” sounds from normal speech, even if it does take on the same vowel formants. Ultimately the source sound is much different than that created by the vocal chords and this will be represented in the spectrogram.

All in all, this project was a very fun way to explore how formants operate in speech and how they can be imposed upon just about any other source sound to create “robot-like” speech. I learned a lot and made a pretty cool, and useful device that I hope to continue to improve upon in the future in my continual ambition to be a master of the talk box.

Below are a couple diagrams of how the talk box is constructed:
[image: image3.png]. F
Mlcr;ph‘)"e — 4—Your mouth

@— Plastic Tube

Guitar

D y .
A \_/ 4— Mid range horn driver

8 c

Speaker Wires
from Speaker
out

Elements of a Talk Box

Drawn by: JO Sleep Revision: 2000/04/08 Copyright 2000 JD Sleep
Guitar Effects Projects http://ampage.org/guitareffectsprojects

Permission denied for posting/serving this information from any site other than Guitar Effects Projects





[image: image2]
Sources:
Wikipedia: http://en.wikipedia.org/wiki/Talk_box
Talk Box FAQ: http://www.blamepro.com/talkbox.htm
General Guitar Gadgets: http://www.generalguitargadgets.com/index.php?option=com_wrapper&wrap=talkbox1
Bob Heil Biography on Sierra Chapter American Theatre Organ Society website: http://sierrachapteratos.home.att.net/heil.html
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