Did this really happen?

Two of our readers sent answers to the question raised in "Did This Really Happen?" in the November issue of The Physics Teacher.

In the section "Did This Really Happen?" of the November issue (p. 488) you ask whether a singer, Enrico Caruso for example, could really shatter a crystal goblet by singing. Recently Memorex has run a series of ads on TV and in print media showing the "amplified voice" of Ella Fitzgerald breaking a glass and then repeating the performance with one of their cassette tapes to illustrate the high audio fidelity of their product. Considering the publicity given to the principle of "truth in advertising" it does not seem likely that the demonstration was rigged. I've seen other such demonstrations on TV but never in reality.

ED BARNAS

American Institute of Physics

New York, New York 10017

-----------------------
The story about Caruso's voice shattering a wineglass by resonance keeps popping up periodically. In the biography of her husband, Mrs. Caruso dispelled the story as a myth in these words:

"He never shattered either a mirror or a wineglass with his voice, as has been stated." [Dorothy Caruso, Enrico Caruso, Simon and Schuster, New York (1945), p. 157.] The story is not even mentioned in another biography of Caruso [Stanley Jackson, Caruso, Stein and Day, New York (1972)].

1 learned that during the New York World Fair (1939 40) there was a demonstration at a General Motors Exhibit in which a glass was broken by sound waves. I requested the details from General Motors, but the only information I received was that it was technically difficult to set up and transducers were used to direct about 200 W of power at the glass!

Just about everybody saw the Memorex recording tape on TV. I wrote to Memorex Corporation. The reply from

their Consumer Relations Manager contained the following passage:

"The size, shape and thickness of a glass determine the pitch and volume necessary to cause it to shatter. For our television commercial, we purchased from a retail store a pair of crystal water goblets that had pitches (or resonant frequencies) matched as closely as possible.

"As Metropolitan Opera tenor Enrico DiGiuseppe sang, he reached and held the precise pitch required to shatter the first glass. Simultaneously, we were recording him on Memorex cassette recording tape.

"When Mr. DiGiuseppe sang the correct pitch, his trained voice required amplification to vibrate the first glass to its shattering point. In order not to give Memorex recording tape any advantage, the volume of amplification was held at the same level when the Memorex tape was played back and shattered the second glass.

"Since both goblets had the same pitch and the volume was held constant, the second glass shattered only because Memorex tape reproduced the same pitch that Mr. DiGiuseppe sang to break the first."

My request for additional technical details was turned down. I appealed to the president of the corporation, who happens to be an alumnus of Western Michigan University. In his reply he said that he had to support his Consumers Products Division "relative to nondisclosure of technical details because of its possible value to competitors."

There is a gift shop in Kalamazoo which specializes in fine glassware. The owner tells me that most of the crystal glass presently manufactured contains 10‑30% lead oxide; this makes the glass less brittle. He also recalls the days of the steam locomotive: when it blew the whistle at the crossing near his shop, one of the glasses stored on the shelves in the attic would pop. The glass usually "broke off clear around about one inch from the top." But not a single glass shattered since the switch to Diesel engines. That's progress!


HAYM KRUGLAK

Western Michigan University

Kalamazoo, Michigan 49008
---------------------------------

The Caruso legend lives on
Hayrn Kruglak and Rend Pittet

Department of Physics, Western Michigan University, Kalamazoo. Michigan 49008

After the publication of the note about the Memorex television commercial,' we found a reference on the technical details of the demonstration. 2 With the additional information from Walker's paper 3 we were able to shatter with sound wine goblets, laboratory pyrex beakers of various volumes, large beer glasses, and one type of a water drinking glass. We were not successful in breaking the typical cafeteria water glasses nor wine goblets with thick walls. The beakers were the easiest to break and the least expensive. Our demonstrations aroused a great deal of interest in large and small groups of students and teachers.

We were not successful in shattering the thinnest glasses with the highest Q by using unamplified human voice and trumpet. The professional soprano and the trumpet player whom we invited to participate in our trials could generate 135‑140 dB but could not hold the resonance frequency within I Hz for the required 2‑3sec. All the glassware that we were able to shatter with amplified sound from an audio oscillator and horn driver showed in oscilloscope deflection that dropped to one‑half or less f its resonance maximum when the frequency was changed by I Hz or less.

Adrian Hope, a contributor to audio magazines, filed a complaint about the Memorex commercial with the British Advertising Standards Authority (ASA). The ASA did not agree with Hope's allegations and ruled that, "The authority's independent consultant advised that under certain conditions it is technically possible for the human

voice to break a wine glass, and that this feat had been achieved by a singer using no amplification at all."4 Later the ASA secretary acknowledged that, "the evidence is purely hearsay . . . A man I trusted told me a man he trusts has seen it happen."

Could a singer with a powerful voice and excellent pitch control shatter a wine glass? The answer is an "iffy" maybe: (1) if the singer can maintain a fundamental resonant frequency within I Hz or less for 2 or 3 sec, (2) if the singer can deliver that note with a level on the order of 140 dB, (3) if the singer meets the above two conditions with the rim of the glass very close to his or her mouth, (4) if the glass has a very high Q, (5) if the fundamental resonant frequency of the glass is within the range of the singer's voice. We assign a very low probability to the chances of meeting all the foregoing conditions at a given time by one singer.
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