THE MACAULEY CIRCUIT

by Robert Silverberg

| don't deny | destroyed Macauley's diagram; | never did deny it, gentlemen. Of cour
destroyed it, and for fine, substantial reasons. My big mistake was in not thinking the thing thra
a the beginning. When Macauley first brought me the circuit, 1 didn't pay much attentio
it—certainly not as much as it deserved. That was a mistake, but | couldn't help mysdf. | was
busy cod-dling old Kolfmann to stop and think what the Macauley circuit redly meant.

If Kolfmann hadn't shown up just when he did, | would have been able to make a careful stuc
the circuit and, once | had seen dl the implications, | would have put the diagram in the incine
and Macauley right after it. This is nothing against Macauley, you understand; he's a nice, ¢
boy, one of the finest minds in our whole research department. That's his trouble,

He came in one morning while | was outlining my graph for the Beethoven Seventh that we
going to do the following week. | was adding some ultrasonics that would have delighteo
Ludwig—not that he would have heard them, of course, but he would have fdt them—and |
very pleased about my interpretation. Unlike some synthesizer-interpreters, | don't believ
changing the score. | figure Beethoven knew what he was doing, and it's not my business to f
up his symphony. All | was doing was strengthening it by adding the ultrasonics. They wol
change the actual notes any, but there'd be that feding in the air which is the great artistic triumg
synthesizing.

So | was working on my graph. When Macauley came in | was choosing the frequencies fo
second move-ment, which is difficult because the movement is solemn but not too solemn. Jus
He had a sheaf of paper in his hand, and | knew immediately that he'd hit on something impot
because no one interrupts an interpreter for something trivia.

"I've developed a new circuit, sir,” he said. "It's based on the imperfect Kennedy Circu
2261."

| remembered Kennedy—a brilliant boy, much like Macauley here. He had worked out a ci
which almost would have made synthesizing a symphony as easy as playing a harmonica. E
hadn't quite worked—something in the process fouled up the ultrasonics and what came out
hellish to hear—and we never found out how to straighten things out. Kennedy disappeared abx
year later and was never heard from again. All the young technicians used to tinker with his ci
for diversion, each one hoping he'd find the secret. And now Macauley had.

| looked a what he had drawn, and then up a him. Hewas standing there camly, with a &
expression on his handsome, intdligent face, waiting for me to quiz him.

"This circuit controls the interpretative aspects of music, am | right?"

"Yes, Sr. You can set the synthesizer for whatever esthetic you have in mind, and itll follow
instruction. Y ou merely have to establish the esthetic coordinates—the work of a moment—ant
synthesizer will handle the rest of the interpretation for you. But that's not exactly the god of
circuit, sir," he said, gently, as if to hide from me the fact that he was teling me | had missex
point. "With minor modifications—"

He didn't get a chance to tel me, because at that moment Kolfmann came dashing into my st
| never lock my doors, because for one thing no one would dare come in without good
sufficient reason, and for another my analyst pointed out to me that working behind locked d
has a bad effect on my sensbilities, and reduces the esthetic potentialities of my interpretations.
adways work with my door unlocked and that's how Kolfmann got in. And that's what s



Macauley's life, because if he had gone on to tel me what was on the tip of his tongue | would
regretfully incinerated him and his circuit right then and there.

Kolfmann was a famous name to those who loved music. He was perhaps eighty now, m
ninety, if he had a good gerontologist, and he had been a great concert pianist many years
Those of us who knew something about pre-synthesizer musical history knew his name as we w
that of Paganini or Horowitz or any other virtuoso of the past, and regarded him almost with aw

Only dl | saw now was a tdl, terribly gaunt old man in ragged clothes who burst through
doors and headed straight for the synthesizer, which covered the whole north wal with its glea
complicated bulk. He had a club in his hand thicker than his arm, and he was about to bash it c
on amillion credits worth of cybernetics when Macauley effortlessy waked over and took it ¢
from him. | was 4ill too flabbergasted to do much more than stand behind my desk in shock.

Macauley brought him over to me and | looked at him as if he were Judas.

"You old reactionary,” | said. "What's the idea? You can get fined a fortune for wrecki
cyber—or didn't you know that?"'

"My lifeis ended anyway," he said in athick, deep, guttura voice. "It ended when your mact
took over music."

He took off his battered cap and revealed a full head of white hair. He hadn't shaved in a cc
of days, and his face was speckled with stiff-looking white stubble.

"My name is Gregor Kolfmann," he said. "I'm sure you have heard of me."

"Kolfmann, the pianist?’

He nodded, pleased despite everything. "Yes, Kolf-mann, the former pianist. You and
machine have taken away my life."

Suddenly dl the hate that had been piling up in me since he burst in—the hate any normal
feels for a cyberwrecker—melted, and | fet guilty and very humble before this old man. A
continued to speak, | redlized that [—as amusical artist—had a responsibility to old Kolfmann.
think that what | did was the right thing, whatever you say.

"Even after synthesizing became the dominant method of presenting music,” he said, "l contil
my concert career for years. There were dways some people who would rather see a man pl
piano than a technician feed a tape through a machine. But | couldn't compete forever." He Sic
"After a while anyone who went to live concerts was called a reactionary, and | stopped ge
bookings. | took up teaching for my living. But no one wanted to learn to play the piano. A few
studied with me for antiquarian reasons, but they are not artists, just curiosity-seekers. They hav
artistic drive. You and your machine have killed art!"

| looked at Macauley's circuit and at Kolfmann, and felt as if everything were dropping on r
once. | put away my graph for the Beethoven, partly because dl the excitement would ma
Impossible for me to get anywhere with it today and partly because it would only make things w
if Kolfmann saw it. Macauley was gill standing there, waiting to explain his circuit to me. | kn
was important, but | fet a debt to old Kolfmann, and | decided I'd take care of him before
Macauley do any more taking.

"Come back later,” | told Macauley. "I'd like to discuss the implications of your circuit, as
as I'm through taking to Mr. Kolfmann."

"Yes, sir," Macauley said, like the obedient puppet a technician turns into when confronted
superior, and left. | gathered up the papers he had left me and put them neatly at a corner o
desk. | didn't want Kolfmann to see them, either, though | knew they wouldn't mean anything to



except as symbols of the machine he hated.

When Macauley had gone | gestured Kolfmann to a plush pneumochair, into which he settled
the distaste for excess comfort that is characteristic of his generation. | saw my duty plainly
make things better for the old man.

"We'd be glad to have you come to work for us, Mr. Kolfmann,” | began, smiling. "A me
your great gift—"

He was up out of that chair in a second, eyes blazing. "Work for you? I'd sooner see you
your machines dead and crumbling! Y ou, you scientists—you've killed art, and now you're tryit
bribe me!"

"l was just trying to help you," | said. "Since, in a manner of speaking, weve affected
livelihood, | thought I'd make things up to you."

He said nothing, but stared at me coldly, with the anger of haf a century burning in him.

"Look," | said. "Let me show you what a great musical instrument the synthesizer itsef |
rummaged in my cabinet and withdrew the tape of the Hohenstein Viola Concerto which we
performed in '69—a rigorous twelve-tone work which is probably the most demanding, unplay
bit of music ever written. It was no harder for the synthesizer to counterfeit its notes than those
Strauss watz, of course, but a human violist would have needed three hands and a prehensile
to convey any measure of Hohenstein's musica thought. | activated the playback of the synthe
and fed the tape in.

The music burst forth. Kolfmann watched the machine suspiciously. The pseudo-viola dance
and down the tone row while the old pianist struggled to place the work.

"Hohenstein?' he findly asked, timidly. | nodded.

| saw a conflict going on within him. For more years than he could remember he had hate
because we had made his art obsolete. But here | was showing him a use for the synthesizer
gaveit avalid existence—it was synthesizing a work impossible for a human to play. He was ur
to reconcile dl the factors in his mind, and the struggle hurt. He got up uneasily and started fo
door.

"Where are you going?"'

"Away from here," he said. "You are a devil."

He tottered weakly through the door, and | let him go. The old man was badly confused, |
had atrick or two up my cybernetic deeve to settle some of his problems and perhaps salvage
for the world of music. For, whatev-er else you say about me, particularly after this Mac
business, you can't deny that my deepest adlegiance is to music.

| stopped work on my Beethoven's Seventh, and also put away Macauley's diagram, and call:
acouple of technicians. | told them what | was planning. The first line of inquiry, | decided, w;
find out who Kolfmann's piano teacher had been. They had the reference books out in a flash
we found out who—Gotthard Kedlerman, who had died nearly sixty years ago. Here luck was
us. Centra was able to locate and supply us with an old tape of the International Music Cong
held at Stockholm in 2187, at which Kellerman had spoken briefly on The Development of the P
Technique: nothing very exciting, but it wasn't what he was saying that interested us. We spli
speech up into phonemes, analyzed, rearranged, evauated, and findly went to the synthesizer
began feeding in tapes.

What we got back was a new speech in Kellerman's voice, or a reasonable facsmile the
Certainly it would be good enough to fool Kolfmann, who hadn't heard his old teacher's voi
more than haf a century. When we had everything ready | sent for Kolfmann, and a couple I



later they brought him in, looking even older and more worn.

"Why do you bother me?* he asked. "Why do you not let me die in peace?’

| ignored his questions. "Listen to this, Mr. Kolfmann." | flipped on the playback, and the \
of Kellerman came out of the speaker.

"Hello, Gregor," it said. Kolfmann was vishbly startled. | took advantage of the prearranged p
in the recording to ask him if he recognized the voice. He nodded. | could see that he was fright
and suspicious, and | hoped the whole thing wouldn't backfire.

"Gregor, one of the things | tried most earnestly to teach you—and you were my most atte
pupil—was that you must dways be flexible. Techniques must con-stantly change, though art
remains changeless. But have you listened to me? No."

Kolfmann was starting to redlize what we had done, | saw. His palor was ghastly now.

"Gregor, the piano is an outmoded instrument. But there is a newer, a greater instrument aval
for you, and you deny its greatness. This wonderful new synthesizer can do dl that the piano c
do, and much more. It is a tremendous step forward."

"All right,” Kolfmann said. His eyes were gleaming strangely. "Turn that machine off."

| reached over and flipped off the playback.

"You are very clever," he told me. "l take it you used your synthesizer to prepare this little sp
for me." | nodded.

He was dlent an endless moment. A muscle flickered in his cheek. | watched him, not darir
speak.

At length he said, "Well, you have been successful, in your dlly, theatrical way. You've sh
me."

"l don't understand.”

Agan he was slent, communing with who knew what internd force. | sensed a powerful cor
raging within him. He scarcely seemed to see me at dl as he stared into nothingness. | heard
mutter something in another language; | saw him pause and shake his great old head. And in the
he looked down a me and said, "Perhaps it is worth trying. Perhaps the words you pt
Kdlerman's mouth were true. Perhaps. Y ou are foolish, but | have been even more foolish than
| have stubbornly resisted, when | should have joined forces with you. Instead of denouncing y
should have been the first to learn how to create music with this strange new instru-ment. |
Moron!"

| think he was speaking of himsdlf in those last two words, but | am not sure. In any case, |
seen a demonstration of the measure of his greatness—the willingness to admit error and begi
over. | had not expected his cooperation; dl | had wanted was an end to his hostility. But he
yielded. He had admitted error and was ready to rechart his entire career.

"It's not too late to learn," | said. "We could teach you.”

Kolfmann looked at me fiercely for a moment, and | felt a shiver go through me. But my €
knew no bounds. | had won a great battle for music, and | had won it with ridiculous ease.

He went away for awhile to master the technique of the synthesizer. | gave him my best man,
whom | had been grooming to take over my place someday. In the meantime | finishec
Beethoven, and the performance was a great success. And then | got back to Macauley an
circuit.

Once agan things conspired to keep me from full redli-zation of the threat represented by
Macauley circuit. | did manage to grasp that it could easlly be refined to iminate amost compl
the human element in musical interpretation. But it's many years since | worked in the labs, and |



fdlen out of my old habit of studying any sort of diagram and mentaly tinkering with it and jug
it to see what greater use could be made of it.

While | examined the Macauley circuit, reflecting idly hat when it was perfected it might very
put me out of a job (since anyone would be able to create a musical interpretation, and ari
would no longer be an oper-ative factor) Kolfmann came in with some tapes. He looked tw
years younger; his face was bright and clean, his eyes were shining, and his impressive mane of
waved grandly.

"l will say it again," he told me as he put the tapes on my desk. "l have been afool. | have w:
my life. Instead of tapping away a a dlly little instrument, | might have created wonders with
machine. Look: | began with Chopin. Put this on."

| dipped the tape into the synthesizer and the F Minor Fantaisie of Chopin came rolling intc
room. | had heard the tired old warhorse a thousand times, but never like this.

"This machine is the noblest instrument | have ever played,” he said.

| looked at the graph he had drawn up for the piece, in his painstaking crabbed handwriting.
ultrasonics were literdly incredible. In just afew weeks he had mastered subtleties | had spent fi
years learning. He had dis-covered that skillfully chosen ultrasonics, beyond the range of ht
hearing but not beyond perception, could expand the horizons of music to a point the presynthe
composers, limited by their crude instruments and faulty knowledge of sonics, would have ft
inconceivable.

The Chopin amost made me cry. It wasn't so much the actua notes Chopin had written, wh
had heard so often, as it was the unheard notes the synthesizer was striking, up in the ultras
range. The old man had chosen his ultrasonics with the skill of a craftsman—no, with the hand
genius. | saw Kolfmann in the middle of the room, standing proudly while the piano rang out
glorious tapestry of sound.

| fet that this was my greatest artistic triumph. My Beethoven symphonies and dl my «
interpretations were of no vaue beside this one achievement of putting the synthesizer in the h
of Kolfmann.

He handed me another tape and | put it on. It was the Bach Toccata and Fugue in D M
evidently he had worked first on the pieces most familiar to him. The sound of a super-organ rc
forth from the synthesizer. We were buffeted by the violence of the music. And Kolfmann s
there while the Bach piece raged on. | looked a him and tried to relate him to the seedy old
who had tried to wreck the synthesizer not long ago, and | couldn't.

As the Bach drew to its close | thought of the Macauley circuit again, and of the whole beehi\
blank-faced handsome technicians striving to perfect the synthesizer by diminating the one impe
element—man. And | woke up.

My first decison was to suppress the Macauley circuit until after Kolfmann's death, w
couldn't be too far off. | made this decision out of sheer kindness; you have to recognize that a
motive. Kolfmann, after dl these years, was having a moment of supreme triumph, and if | let
know that no matter what he was doing with the synthesizer the new circuit could do it bett
would ruin everything. He would not survive the blow.

He fed the third tape in himsdf. It was the Mozart Requiem Mass, and | was astonished b
way he had mastered the difficult technique of synthesizing voices. Still, with the Macauley cil
the machine could handle dl these details by itsalf.

As Mozart's sublime music swelled and rose, | took out the diagram Macauley had given me,
stared at it grimly. | decided to pigeonhole it until the old man died. Then | would reved it t
world and, having been made useless mysdlf (for interpreters like me would be a credit a hundr



would sink into peaceful obscurity, with at least the assurance that Kolfmann had died happy.

That was sheer kindheartedness, gentlemen. Nothing malicious or reactionary about it. | C
intend to stop the progress of cybernetics, at least not at that point.

No, | didn't decide to do that until |1 got a better look a what Macauley had done. Mayb
didn't even redize it himsalf, but | used to be pretty shrewd about such things. Mentaly, | add
wire or two here, altered a contact there, and suddenly the whole thing hit me.

A synthesizer hooked up with a Macauley circuit not only didn't need a human being to prc
an esthetic guide to its interpretation of music, which is al Macauley clamed. Up to now
synthesizer could imitate the pitch of any sound in or out of nature, but we had to control
volume, the timbre, dl the things which make up interpretation of music. Macauley had fixed
that the synthesizer could handle this, too. But also, | now saw that it could create its own m
from scratch, with no human help. Not only the conductor but the composer would be unneces
The synthesizer would be able to function independently of any human being. And art is a fun
of human beings.

That was when | ripped up Macauley's diagram and heaved the paperweight into the gizzar
my beloved synthesizer, cutting off the Mozart in the middie of a high C. Kolfmann turned arout
horror, but | was the one who was redly horrified.

| know. Macauley has redrawn his diagram and | haven't stopped the whedls of science. |
pretty futile about it dl. But before you labd me reactionary and stick me away, consider this.

Art is a function of intelligent beings. Once you create a machine capable of composing ori
music, capable of an artistic act, you've created an intelligent being. And one that's a lot stronger
smarter than we are. We've synthesized our successor.

Gentlemen, we are dl obsolete.



