History, Science, and Metaphor: Henry
Adams and the Dynamo

ERIC K. HATCH*

Henry Adams claimed that his discovery of the dynamo at
the Paris Exposition in 1900 had broken his historical neck.
The critical question that arises from this point is whether the
dynamo was in fact a discontinuity so abrupt as to throw
Adams into a new phase of thought, or whether in important
ways it represented a restraining limit to Adams’s scientific
and literary thought, an adherence to tradition. By placing
the dynamo in the personal context of Adams’s own back-
ground and in the general context of certain contemporary
writings which shared Adams’s notion of the equivalence of
social and physical energies, one can better understand the
provenance and significance of Adams’s dynamo as a historic
and literary symbol.

I

It can be argued that Adams did not come to the dynamo
completely unprepared. As a rationalist he was first concerned
with unity, with running order through chaos; as a historian
he was determined to plot the future by measuring the relative
strength of forces. By the 1890’s, Adams had tried and dis-
.arded several methods of doing so: first he had tried to plot
history by the lives of great men; later he had seized upon
economics as the greatest power in history, a juggernaut of
forces which had run away with the “oold-bugs” (financiers)
nominally in control. But during the 1890’s Adams came to
see the world economic system as a machine breaking down,
and he became less and less happy with economic theory as a
universal unit of measurement for all human movement. The
alternative that presented itself was measuring history in
terms of physical energy, on which all society could be said to
be based.

#Mr. Hatch received his B.A. from Dartmouth College; he took his
M.A. and is pursuing his Ph.D. in the Department of English at the
University of Virginia.
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Adams probably started thinking in these terms as early
as the 1870's, and he had definitely started on this tack by
1893, when the dynamos at the Columbian Exposition gave
him so much food for thought:! by 1897 he was trying to
ally economic and social forces with the kinetic theory of
gasses !

Do you know the kinetic theory of gasses? Of course
vou do, since Clerke Maxwell was an Oxford man, I
suppose. Anyway, Germany is and always has been a
remarkably apt illustration of Maxwell’s conception
of ‘sorting demons.” By bumping against all its neigh-
bors, and being bumped in turn it gets and gives at
last a common motion, which is, and of necessity must
be, a vortex or cycle. . . . We can now pretty well
measure the possible x which is the ultimate quantity
we want to eliminate. Another generation will have
the figures, and the limit of ultimate concentration
will then be calculable,—barring war, which may of
course delay, or wholly defeat, further vortical move-
ment. . . . With these two elements: the industrial
and the capitalistic, I think I could fix approximately
the elements of the human orbit, which is necessarily
limited by the same conditions of mass, ete., which
limit the orbit of the planet itself.?

Adams had not yet reached the dynamo, but he was already
considering historical movement as being subject to the same
mechanistiec, Newtonian physical laws which govern natural
energies,
Having decided to measure energy in order to chart his-
torical movement, Adams needed reference points. He found
the first in the Virgin of Chartres; for the second Adams
needed a term which would be as redolent of power to
twentieth-century man as the Virgin had been to the twelfth
century: the dynamo seemed ready-made for the purpose pre-
cisely because it seemed different in kind from the mechanical
energy represented by steam, air, and water power. As ga
a bonanza.
ar? Why not radium or a
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more mysterious source of energy as the symbol for the new
phase in history? The answer lies both in Adams’s practical
needs as a “scientific historian” and in his general attitudes
towards science and energy.

Behind Adams’s view of the purpose of history lay the
assumption that the movement of history was subject to ra-
tional analysis; that it was in fact orderly if viewed in the
proper terms. Furthermore, historical process, like physical
energy transfers, worked mechanically in accordance with
universal physical laws. For example, Adams accepted the
second law of thermodynamics as applicable directly to human
society: as energy was used (that is, was changed from one
form to another) to do work, the amount of available energy
decreased, although the total energy remained constant.? Simi-
larly, Adams applied a version of Gibbs’s “rule of phase,”
which he took to mean that a substance moves directly from
one phase to another without entering an indeterminate state
between phases.* That is, H,O, for instance, could exist as ice,
water, or vapor, but not as something in between—although
it was possible to have ice, vapor, and water present at one
time. The point for Adams was that the change from one
phase to another is radical and sudden. Adams postulated five
phases for history: intuitive, mechanical, electrical, etherial,
and hyper-thought, the realm of pure mathematics.” He linked
this version of phase to the mechanistic idea that every sub-
stance is soluble in a thinner one: solids dissolve in liquids,
liquids in vapors, vapors in electricity, electricity in ether.®
This is why to Adams the dynamo pushed men into a “super-
sensual” mode of thought: if electrical energy needed a
medium through which it could be transmitted (the so-called
“universal ether’), so vital (social and moral) energy needed
a similar medium through which it could be carried. Adams’s
scientific view was irrevocably Newtonian, not Einsteinian.

There is another, allied, reason why the dynamo was a likely
symbol for Adams. He had always been involved with the
question of continuous versus catastrophic development. When
he first became acquainted with Darwinism in the sixties,
Adams understood evolution to be a mechanism providing a
continuous upward development from simplicity to complexity
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under uniform conditions. But Pteraspis, a fish family un-
changed since it first appeared, troubled Adams in that it
seemed to deny that the evolutionary process was in fact a
universal and uniform mechanism. Disturbed by the absence
of mechanism in Darwinism that Pteraspis implied, Adams
found himself supporting Louis Agassiz’s views of cata-
clysmic geological change as well. When, at the same time, he
found during his Harvard tenure that he was unable to de-
termine orderly sequences in medieval history, he became in-
creasingly receptive to the notion that history, like geology,
underwent abrupt changes from one state to another. Given
his insistence on mechanistic physics, the dynamo must again
have seemed ready-made: it was a mechanism providing a
catastrophic change. Powered by steam, it produced electricity,
a new and overwhelming force.

The newness was necessary to the idea of abrupt change in
historical phase and consequently to the historical model that
had been building in Adams’s mind ever since his discovery of
the Virgin as energy or force. Since her force had been pri-
marily feminine and intuitive, any symbol for a counter-force
had to be masculine, materialistic, and mechanical. On this
rhetorical ground as well, the dynamo fitted Adams’s prede-
termined needs; it was the counter-force for the Virgin, and
it was new. Dynamos are machines, derived from a rationalist
view of the universe, operating by mechanistic physics—and
they produce a force that seems to function only on the level
of the “occult, supersensual, irrational.” 7 They are at once
mechanical yet mysterious. Furthermore, since Adams was
always concerned with the practical application of theory to
the practices of the immediate world about him, the dynamo
illustrated that aspect of the new force which was useful, able
to light real bulbs and turn real wheels. The dynamo’s practi-
cality thus made it a far better symbol for Adams’s purposes
than those other new signs of the supersensual universe,
radium and x-rays, which could not be perceived to do work.

The dynamo, then, fitted a predisposition generated by
Adams’s beliefs about the nature of science and the nature of
history for a certain type of symbol ; once the symbol had been
found, Adams could move swiftly ahead with his development
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of the dynamic theory of history, in Mont St. Michel and
Chartres, the Education, and “The Rule of Phase Applied to
History.” ® But Adams’s discovery of the dynamo was not
merely a matter of predisposition; rather, it can be seen as the
culmination of a search, only partly conscious, that is revealed
in the letters Adams wrote during the 1890’s.

By 1894, partly as a response to the panic of 1893, Adams
was convinced that the economic system could no longer sur-
vive: “it has become so rotten and so bankrupt that I am quite
curious to see what the next one [century] will do about it.” ®
Further, he saw the failure in mechanistic terms: “Indeed, the
money-making machinery has already a delightfully corroded
and ruinous look, as though it were rotting like autumn
leaves.” 10

Having recognized that economics were no longer an ade-
quate way of describing history, Adams sought new bearings:
“I read a volume or two every day, trying to find some sort of
clue to where the devil I have got, in this astonishing chaos of
a modern world.” 11 Convinced that a major upheaval was
coming, Adams thought that a war, originating in Germany,
“might determine a new outburst of centralizing energy.’” 12
Here, we see that Adams had begun to transfer his thinking
from economic force to the larger concept of social energy.
Then, in November, 1897, he wrote the kinetic theory of gasses
letter already cited, in which he spoke of human movement in
terms of physical forces.

We can see in his letters the elements that coalesced for
Adams in Paris in 1900: a concept of social force, a dissatis-
faction with economic machinery as a measure for history, a
desire for a new tool with which to measure man, and a
desperate but despairing urge to predict and control the future
by rational analysis. All of these elements were present in
Adams’s mind through most of 1900, but they were disparate
and remained so until late in the year; even during the Expo-
gition in Paris, Adams still tended to think in terms of eco-
nomies and of interests,’®* though his letters to his brother
Brooks Adams suggest that he knew what he was looking for.
The fair was at first a failure for Adams; he could see nothing
new in it. But then, he realized he lacked a guide: there might
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be something new in the fair, he wrote, “but I see no one to
give me a general idea of the whole field.” * Nonetheless, in
September, 1900, he felt that electricity would provide what
he was looking for:

As far as I have guessed the results of this Exposi-
tion, the Germans alone show very marked develop-
ment of energy. Their machinery seems to have
impressed people much. . . . The limit of the great
economics may be near or far. Since 1889, the great
economy has evidently been electricity. Since 1840,
electricity must have altogether altered economic con-
ditions. Looking forward fifty years more, I should
say that the superiority in electric energy was going
to decide the next development of competition. That
superiority depends, in turn on geography, geology,
and race-energy. All these elements have somewhere
exact numerical values, and the value of your theory
depends on getting the values of these unknown quan-
tities.1s

Adams found his guide to the meaning of the fair in his friend
Samuel Langley,!® who, among other things, had greatly ex-
panded knowledge of the invisible part of the electro-magnetic
spectrum.

Then, in a letter to John Hay, written on November 7, 1900,
Adams pulled all the elements together. The letter is lengthy,
but as an encapsulation of Adams’s fulfilling revelation it is re-
markable :

The Exposition is closing. To me it has been an edu-
cation which I have failed to acquire for want of
tutors, but it has been an immense amusement and
only needed you to be a constant joy. It has brought
me so near to the end that I hardly care to wait for
the last scenes. There are things in it which run
close to the day of judgment. It is a new century, and
what we used to call electricity is its God. I can al-
ready see that the scientific theories and laws of our
generation will, to the next, appear as antiquated ag
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the Ptolemaic system, and that the fellow who gets
to 1930 will wish he hadn’t. The curious mustiness of
decay is already over our youth, and all the period
from 1840 to 1870. The period from 1870 to 1900 is
closed. I see that much in the machine-gallery of the
Champ de Mars. The period from 1900 to 1930 is in
full swing, and, gee-whacky ! how it is going! It will
break its damned neck long before it gets through, if
it tries to keep up the speed. You are free to deride
my sentimentality if you like, but I assure you that
I,—a good monk of St. Dominic, absorbed in the
Beatitudes of the Virgin Mother—go down to the
Champ de Mars and sit by the hour over the great
dynamos, watching them run as noiselessly and as
smoothly as the planets, and asking them—with infi-
nite courtesy—where in Hell they are going. They
are marvelous. The Gods are not in it. Chiefly the
Germans! Steam no longer appears, although still
behind the scenes: but one feels no certainty that
another ten years may not abolish steam too. The
charm of the show, to me, is that no one pretends to
understand even in a remote degree, what these
weird things are that they call electricity, Roentgen
rays, and what not. The exhibitors are dead dumped
into infinity on a fork.!”

Adams had found the dynamo, and with it the Dynamic
Theory of History, including the ideas of historical phase and
accelerating change. But as we have seen, Adams was clearly
expecting what he had found, and the dynamo did not break
his historical neck by surprise. In what sense it did break his
neck will become clearer after the question of an external con-
text for the discovery has been explored.

IT

If, then, the dynamo came to Adams more as the fortunate
result of a long search than as a sudden and unforeseen revela-
tion, the question arises as to whether the dynamo was for
Adams a purely private discovery, or whether it had a prove-



58 EsSsAYS IN HISTORY

nance in the larger scientific and cultural consciousness of
the 1890’s. To answer this question, I conducted a brief sur-
vey of wide-circulation magazines for 1893, the year of the
Chicago Exposition, and for 1900, the year of the Paris fair.
These dates were chosen because they mark the period from
Adams’s first discovery of the dynamo to his prostration be-
fore it in Paris, and they provide a sufficient span to discover
if, to match Adamg’s own development, a corresponding
change occurred in the public attitude, as expressed in writ-
ings about world’s fairs, electricity, and the general idea of
social energy as a form of physical energy.

The results of the survey reveal that while literally hun-
dreds of articles on electricity appeared during the 1890’s,
the bulk of them showed little awareness of the dynamo as
the symbol and agent of a new historical phase. A majority
of the articles dealing with things electrical sounded a note of
complacent optimism; electricity was for most men another
example of “progress,” and they boasted of how far we had
come in ten years, of how electricity would soon be nature’s
best servant of man. The popular press had apotheosized
steam, turner of the wheels of progress and profit, with the
Corliss Engine at the Centennial Exhibition in 1876.18 In 1893,
although the panic brought so many values into question, the
comforting familiarity of steam technology made it easy to
see electricity as a new tool, rather than a new force, much
less an ominous one. It was far easier to perceive electricity
in terms of a widely accepted Newtonian model of the uni-
verse (a view which to some extent limited Adams as well)
than to understand it in terms of a new, complex, and far less
obvious model which predicted social disruption as an in-
evitable consequence of growth. Harper’'s Weekly provides a
good example of prevailing attitudes.

Harper's Weekly combined a “journalistic” approach to the
events of the times with some good fiction (Henry James
serialized The Awkward Age in its pages) and lavish illustra-
tion. Its lead editorial for May 13, 1893, expresses a hope that
the fair may promote economic reform in lowering trade
b'arriers and by presenting a vision of international coopera-
tion for peace, while in the same issue another article on the
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fair’s inaugural activities paints a vivid picture of the amount
of force latent in the button, resting under President Cleve-
land’s gloved finger, which would light the fair;'® in the
May 27th issue yet a third piece describes the power plant of
the fair.2® But none of these articles conveys the sense of a
new phase or of the correlation between social and physical
energies; the elements of Adams’s discovery are there, but
they have not been combined. Ironically, seven years later, the
magazine could only maunder about international cultural
gains and other such stuff.

But if the bulk of the public was not thinking along Adams’s
lines some men were, and their thought was readily available.
Electricity was in fact beginning to make some inroads in the
popular mind. Scientific American, for instance, is especially
interesting because although it devotes much space to elec-
tricity at the Chicago Fair, it is utterly flat in tone. There is
no speculation, no attempt to imply in any wider sphere than
the immediate facts. One chance phrase from June 24, 1893,
sticks out precisely because it is so blind to its implications:
“But to the average electrical man the main interest in the
exhibit of this company [Westinghouse] will be in the display
of dynamos made in the power plant in the Palace of Mechani-
cal Arts.” 2! That there should be an average electrical man
seems confirmation of Adams’s suspicions about the new domi-
nance of electricity.

Two periodicals, though, Century Magazine and Popular
Seience, contain articles of more obvious relevance to Adams’s
thought. In Century for June, 1900, is a piece by Nikola Tesla
entitled, “The Problem of Increasing Human Energy.” *
Tesla was well qualified as a spokesman for the new science:
he was, among other things, the man responsible for harness-
ing Niagara Falls to the dynamo, and he was among those who
solved the problems of energy loss during long distance trans-
mission of electricity. The article starts by measuring vital
energy in terms of force and inertia: “All life-manifestation,
then, even in its most intricate form, as exemplified in men,
however involved and inscrutable, is only a movement, to
which the same general laws of movement which govern
throughout the physical universe must be applicable
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conceive then, man as a mass urged on by a force,” 2* whose
energy ‘“can be measured, in accordance with well-known
principles, by half the product of the mass with the square of
a velocity we are not yet able to compute.” 2¢ But, Tesla adds
(like Adams in the Letter to American Teachers), our in-
ability to get exact figures does not invalidate the theory.
Our problem, Tesla says, is to increase the energy of the
human mass. There are three ways to do it: increase the mass,
reduce the inertia, or increase the impelling force. He con-
siders each in turn.

If one seeks efficiently to increase the mass, one must not
simply add more mass, but mass at a higher velocity: “if, for
example, the children be of the same degree of enlightenment
as the parents,—that is, mass of the ‘same velocity,’—the
energy will simply increase proportionately to the number
added, : but: the most important result to be attained is the
education, or the increase of the ‘velocity’ of the mass newly
added.” * Tesla goes on to argue that efficient and healthy
lives increase mass and velocity and hence add to human
energy.

Tesla then explains how to reduce the inertia, or force re-
tarding the human mass. That force is in part frictional,
which he equates with ignorance, stupidity, and imbecility,
and in part negative, under which he cites visionariness,
religious sense, fanaticism, and insanity. His general proposal
is to “turn all negative force in the right direction and reduce
all frictional force.” 26 He admits war as a negative force, but
says we can use the energy it represents by transforming it
into purely potential energy, like that of an electrical con-
denser. He predicts that this will be accomplished by auto-
mating war so that the energy is preserved but the human
mass is not adversely affected; Tesla even goes so far as to
suggest robot weapons to eliminate human participants from
battle!

Tesla goes on to attack the third problem, how to increase
the force accelerating the human mass. The trick is to harness
more of the sun’s energy : to work harder and more efficiently.
He posits bl"oadcast power and solar cells as ways to this end.
The attractive forces, he explains, are always in the direction
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of reason: man becomes increasingly rational by the effects
of the accelerating forces. Tesla then states the crucial New-
tonian assumption underlying the whole scheme: “But looking
at all this busy world about us, on all this complex mass as it
daily throbs and moves, what is it but an immense clockwork
driven by a spring?”’ Tesla concludes that we find, then, “the
three possible solutions of the great problem of increasing
human energy are answered by the three words: food
[healthy lives to increase the mass], peace [turning the nega-
tive and inertial forces to positive forces], work [to increase
the rate of acceleration].” *7

Tesla’s article provides a remarkable group of comparisons
with Adams’s scientific views. First, consider what they share.
Both start from a position of rational positivism, assuming
that humanity can be measured, predicted, and controlled by
mechanistic principles in accord with physical laws. Both are
attempting to apply late nineteenth-century physics to this
end. Both see the human mass as acting according to the
formula for acceleration (S = gt?/2),* and both see the direc-
tion of acceleration as toward increased reliance on machinery
and reason. Both use much the same terminology, and even
similar phrasing.

There are, however, two important areas of “seientific” dif-
ference between Tesla and Henry Adams that lead them to
opposite conclusions. The first is that Tesla makes no attempt
to apply the rule of phase to his system. The second is that
while Tesla accounts for the second law of thermodynamics
by saying we will harness a better percentage of the energy
already in the system—which will not increase the total
energy (which would be impossible under the second law)—
Adams assumes that we are already using about as much as is
available, and that we are facing maXimum entropy—a dead
chaos instead of a live one—in the immediate future. Adams
was a “degradationist”; he believed that, as William Jordy
explains in Henry Adams: Scientific Historian, “the steady
decline in the amount of energy available for the future use
of both biological evolution and history automatically implied
a steady decline in the end products created by the depletion
of the energy reservoir. As though each barrel drawn from
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an ebbing oil well were necessarily inferior as fuel to those
which had preceded it!” 2? These two differences produce the
opposed conclusions in Tesla and Adams. Tesla feels the future
is without any practical limit; Adams that the limit ap-
proaches ever faster. Tesla sees increasing rationality as the
probable salvation of mankind; Adams feels that ultimately
rationalism damns us, forcing us to increase the entropy as
fast as we advance technologically, while it strips us of our
human qualities. Both Tesla and Adams share the error of
attempting to apply Newtonian physics to an increasingly
relativistic, disunified society; but Adams and Tesla differ in
their qualities of mind as well as in their conclusions.

Reference to two articles appearing in Popular Science will
establish that difference more clearly. The first is a two-part
article on “Electricity at the World’s Fair,” by Charles M.
Lungren,® and the second is an excerpt from “A Hundred
Years of Chemistry,” by F. W. Clarke, who was the chief
chemist for the U.S. Geological Survey.?!

Part One of the Lungren article retails the wonders of the
Chicago Fair’s widespread use of electricity, and comments on
its expansion since Philadelphia, especially in terms of the
amount of power now generated. Lungren then describes the
various devices in technical terms which affect even a modern
reader with something akin to awe, though Lungren himself
is not overpowered by what he sees. But in Part Two of this
article, Lungren launches into a discussion of the economic
factors affecting electrical development, and concludes that
they are likely to restrict the amount of electricity used for
heating houses to a very small figure. Two points of interest
emerge from this article: first, Lungren is far more interested
in the electrical devices themselves than in the power they
produce, and although he is quite well aware of electricity’s
force and future, it simply does not disturb him. Secondly, he
is aware of the interplay of economic and other forces just as
Adams is, but he has no interest in expanding the concept into
met.aphysical and ethical areas. Luneren is interested in his
subject, and at times is pleased and impressed with the powers
of scientific man, but he is not awed. He is,

9 _ in short, an
average electrical man.”
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In contrast to this down-to-earth view is this excerpt from
Clarke’s article on chemistry:

From the curiously reversible chemical reactions
of the secondary battery the automobile derives its
power, and here again we find a field for invention
so large that its limits are beyond our sight. From
every peak that science can scale new ranges come
into view. The solution of one problem always creates
another, and this fact gives to scientific investigation
its chief interest. We gain, only to see that more gain
is possible; the opportunity for advance is infinite.
Forever and ever thought can reach out into the un-
known, and never need to weep because there are no
more worlds to conquer. . . . For the material ad-
vancement of mankind the nineteenth century has
done more than all the preceding ages combined, and
science has been the chief instrument of progress.®?

Clarke is well aware of the accelerating nature of change, but
his awe for the scope of scientific thought is matched by a
recognition that the benefit of science has been primarily for
the material advancement of mankind. And while in its
obvious intensity his praise of science seeks to lift it above
the level of ordinary mental or material endeavor, his best
metaphors are clichés. The scientific mind has its limits. It
may be rationally and technologically advanced, like Tesla;
It may be acute but narrow, like Lungren; or it may seek
unsuccessfully to transcend itself, like Clarke, only to be pulled
back by the essentially limited character of its thinking
process.

Adams differs from these writers because his scientific
writing refuses to restrict itself to the narrow boundaries
inherent in the rationalistic, analytical thinking he insists on
using to cope with the modern multiverse. Adams is not an
electrical man, even while he discusses the nature of electricity
with electrical vocabulary. His recognition of the dynamo and
the dynamic theory of history is neither new nor successful as
science: but treated as poetry, the case is rather different.
Some critics, notably J. C. Levenson,* have pointed out the
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subjective, aesthetic, and sensual side of Henry Adams, but
the question of how much weight both Adams and we assign
it remains open. One can agree with the assertion that in his
scholarly and scientific writing Adams felt obligated to empha-
size analysis and argument at the expense of subjective re-
sponse, but to this must be added that he was basically unsuc-
cessful in the attempt. One sees the principle in action in
Adams’s letters, especially the letter to Hay of November,
1900, because in them Adams expressed his own feelings
rather more freely than in the formal writings while still
producing work of obvious artistic quality.

The first observation to be made is that while in this series
of letters Adams was seeking an effective analytical tool, a
machine by which to measure social forces, he constantly
evaluated his machinery in non-mechanistic terms. The most
obvious example is his use of the word “rotten” to describe
the machinery of money, politics, and history. Living things
decay and rot; machinery wears out, breaks down, or corrodes.
In applying the one kind of term to the other, Adams shows
that he evaluates his rational model by a non-analytical
standard. The process in part establishes the unity he seeks
between vital and physical energies; but it also tends to in-
validate the rational, analytical mode as the form of thinking
which matters most. In effect, by applying such living terms
to non-living things, Adams is raising the analysis to the
level of poetry. Thus, the machine terms themselves cease to
be wholly scientific, semantically neutral, and take on poetic
qualities. The language of science becomes the language of
metaphor.

The letter to Hay quoted above shows this process clearly.
The explicit sense of the letter is that man, moving at an
accelerating rate, has entered a new historical phase, repre-
sented in the great dynamos, and that no one understands the
new phase at all. But the terms in which this is said show a
constant conflict with analytic rationalism. Adams’s opening
statement frames the emotional, subjective nature of his dis-
covery : the exposition has been “an immense amusement.” He
then speaks religiously, saying that his vision is of the day of
Judgment, and that electricity is the God of the new phase.
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Then for a sentence the analytic thinking is re-established
with his estimate that current theories will swiftly be out-
moded, but his feelings once again take over as he posits a
mannikin who will wish he hadn’t survived until 1930.
Adams’s observation about accelerating change is couched in
slangy and metaphoric terms—the new period will break its
damned neck.

Adams admits that this thinking is sentimentalism which
Hay is free to deride, but he insists (and means it) that it is
as a good monk of St. Dominic absorbed in the Beatitudes of
the Virgin that he asks the dynamos their destination. The
point is that Adams, despite the flippant tone, is asking for a
sentimental, humanistic, and religious answer to a question he
insists on answering scientifically—a paradox, since the sys-
tematic, rationalistic, practical, machinery-producing Germans
are in it, while the Gods are not. Indeed, says Adams, the
charm of the show is that the new scientific phase is a religious
mystery: the dead exhibitors are dumped into infinity on a
pitchfork.

This letter does present all the ingredients of Adams’s
science of history, but those ingredients, despite the self-
protecting banter, are expressed as much in emotional terms
as in scientific ones. The letter is a continual vacillation be-
tween a twelfth-century sensibility and a nineteenth-century
scientific rationalism. Adams, well aware of this dual view-
point, uses it to establish a dialectic whose synthesis turns the
dynamos into a “moral force” and pitches us into a super-
sensual universe. The dynamo, by the same process involved
in calling a machine rotten, becomes a metaphor yielding a
genuinely new insight: that the highest product of the
mechanical phase is a new phase which cannot be understood
by the rationslism which produced it, yet which must for
practical reasons be approached in precisely those terms. The
dynamo is a machine which converts rationally comprehen-
sible mechanics into supersensually comprehensible electrical
energy. The machine is visible, but the rays are not. Adams’s
nineteenth-century mind could seize upon the machine because
it accorded with his concept of science, because it emerged
from the logic of rationalism, because it fitted his scheme of
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history, and because it worked rhetorically to establish a
dialectic. But Adams's nineteenth-century mind could not
grasp the energy the machine released for the same reasons.
This is the sense in which Adams’s historical neck was truly
broken. The dynamo forced him to recognize that the very
process by which he had arrived at the recognition was unable
to handle its own results. But what other terms did he have?

At this point the value of the dynamo as metaphor appears.
Metaphor appeals to imagination, to intuition. as well as to
reason. Perhaps scientific metaphor, which united the modes
of thought available to Adams, could point to a way of grasp-
ing the electrical phase. In the Education, Adams suggested
that since early man was unable to perceive force as a unity,
he had symbolized it and pursued it in philosophy and the-
ology.® This is what Adams was doing in his use of scientific
metaphor. And no place did he use it more strikingly than in
his Prayer to the Dynamo, a separate poem included in Prayer
to the Virgin of Chartres, written in 1901.85

Adams addresses the Dynamo as both “Gentle Friend,” and
“Despotic Master,” and he prays to it even as he knows prayer
to “Tireless Force” is useless:

We know that prayer is thrown away,
For you are only force and light;

A shifting current: night and day;

We know this well, and yet we pray,
For prayer is infinite,

Like you!

“Within the finite sphere,” Adams continues. “that bounds the
impotence of thought,” we search continually for answers
both to the Dynamo’s identity and to our own. In this search
for moral certainties Adams reveals his own incapacity to

transcend the limits of rationalism and his inability in the

light of scientific knowledge to return to intuitive truth.
“Answer you shall—or die!” shouts Adams to a force which,
when it attains maximum entropy, will most certainly die,
whether man wills or no: :
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We are no beggars! What care we

For hopes or terrors, love or hate?
What for the universe? We see
Only our certain destiny

And the last word of Fate.

Seize, then, the Atom! rack his joints!
Tear out of him his secret spring!

Grind him to nothing !-—though he points

To us, and his life-blood anoints
Me—the dead Atom-King!

But although he himself cannot escape the limitations that
his knowledge has imposed upon him, Adams, knowingly or
not, has provided an approach to twentieth-century multi-
plicity by the synthesis of poetic form and intuition with
scientific knowledge and vocabulary. In Prayer to the Dynamo
the attempt is overt; but it is the same technique, one feels,
that is being used in the Education itself and in the later writ-
ings.

If this is the case, Adams would have felt free to do just
what in fact he did do: work with actual scientific theories
to create a metaphoric structure which would express his un-
happiness with pure reason and which would suggest the need
for a new and unified mode of thought to grapple with the
problems of history in the electrical phase, a mode of thought
which would use both the processes of reason and imagination.
In this attempt, Adams’s Letter to Teachers and “The Rule of
Phase” were failures, because the scientific qualities obscure
the metaphors, and we simply react by assuming that Adams
abused science to reach incorrect conclusions. But in the image
of the dynamo, Adams attained at least partial success: as
science it fits into an existing tradition; as metaphor it is an
attempt to break our historical neck and make us react to
twentieth-century multiplicity with a new and unifying mode
of thought.
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