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    Between the ceaseless flow of inner experience and the scientist’s urge to classify, measure, and explain, The Principles of Psychology stages a disciplined confrontation that asks whether the living mind can be faithfully studied without losing the very life that makes it worth studying, balancing introspective testimony with empirical findings, honoring the immediacy of feeling while testing it against physiology, and turning the friction between freedom and mechanism, continuity and analysis, self and environment into a generative program for inquiry that refuses to choose between the richness of consciousness and the rigor of science, insisting that theory must answer to experience even as experience is sharpened by method and skeptical critique.

First published in 1890 as a two-volume treatise, William James’s The Principles of Psychology belongs to the foundational literature of scientific psychology and the philosophy of mind. Emerging in the late nineteenth century, when psychology was defining itself amid physiology and philosophy, the work exemplifies a distinctly American contribution to a rapidly professionalizing field. Its genre is scholarly non-fiction, argumentative yet accessible, with a scope that ranges from sensation and habit to will, emotion, and selfhood. The book’s original context is an era of new laboratories, new instruments, and new ambitions for objectivity, set against the enduring question of how to honor the subtleties of lived experience.

The reading experience is expansive and conversational without sacrificing analytic precision. James writes with a patient, testing voice that moves from concrete examples to general claims, often pausing to weigh rival positions before advancing his own. The tone is vigorous, curious, and humane, informed by physiological research, clinical observations, and careful introspection. He anticipates objections, admits uncertainties where evidence is limited, and prizes clarity over system-building for its own sake. The prose deploys analogies and everyday cases to make technical distinctions intelligible, rewarding readers who enjoy argument pursued through vivid illustration. The result is a narrative of inquiry as much as a compendium of findings.

At the heart of these volumes are enduring themes that continue to shape how we think about mind and action. Conscious experience appears not as a series of discrete snapshots but as a flowing continuity that resists easy partition. Habit emerges as a central mechanism by which the mind conserves energy and acquires skill. Attention becomes the selective power that organizes experience and makes deliberation possible. The self is treated as layered and functional rather than as a single fixed entity. Emotion is analyzed in relation to bodily change in a way that reorients common assumptions without denying everyday intuitions.

Methodologically, the book models a pluralistic science that refuses to pit first-person experience against third-person evidence. James integrates experimental reports, neurological ideas of his time, and philosophical analysis into a flexible framework that emphasizes what mental processes do in the service of life. The approach is functional without collapsing psychology into physiology, critical without being dismissive of competing schools. It advances a pragmatic temper—concerned with outcomes, operations, and workable explanations—that would influence later debates about mind, knowledge, and action. Throughout, the insistence on testable clarity is paired with a respect for the complexities that any honest psychology must acknowledge.

For contemporary readers, the work matters because its questions are still ours. Debates about attention, distraction, and the design of environments resonate in an era saturated with stimuli. Research on habit formation and behavior change echoes James’s analysis of automatism and training. Discussions of embodiment and affect find a precursor in his account of emotion’s relation to bodily states. The book’s balance of introspective sensitivity and empirical discipline offers a model for today’s interdisciplinary cognitive sciences, demonstrating how to connect laboratory findings with the texture of everyday life without reducing one to the other.

This complete two-volume edition preserves the architecture of James’s argument, including the layered examples, careful discriminations, and cross-references that later abridgments compress. Reading it yields not a catalog of doctrines but an education in how to pose and refine psychological questions. It invites slow engagement: to test definitions against cases, to let distinctions illuminate practice, and to see how a science of mind can remain faithful to experience. More than a historical monument, it is an active companion for inquiry, sharpening perception and judgment as it teaches readers to think with rigor about the elusive realities within and around us.
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    William James’s The Principles of Psychology, published in two volumes in 1890, sets out to establish psychology as a rigorous study of “mental life” while remaining closely allied with physiology and philosophy. James defines the field’s scope, clarifies its aims, and distinguishes it from metaphysics and pure introspection. He surveys available methods—introspective reports, experimental findings, comparative observation, and clinical cases—emphasizing their respective strengths and limits. From the outset, he frames psychology as a natural science attentive to lived experience, warning against premature system building. This opening positions the work as both a synthesis of nineteenth-century knowledge and a program for future inquiry into mind and behavior.

James proceeds to the brain’s role, presenting the nervous system as the enabling condition for mental phenomena without reducing mind to neural machinery. He reviews evidence on reflexes, sensory-motor coordination, and cerebral localization while cautioning against simplistic one-to-one mappings. He critiques the view that consciousness is a mere byproduct of brain activity and challenges “mind-stuff” explanations that neglect the unity of experience. Throughout, he argues for close, but not reductive, mind–brain correlations. This physiological grounding sets the stage for understanding how plastic neural pathways underwrite learning, perception, and action, and it anchors psychological explanation in biological function and constraint.

With the nervous system’s plasticity established, James develops his influential account of habit. Habit is portrayed as the backbone of conduct, conserving mental energy, stabilizing character, and channeling impulses into reliable routines. He analyzes how habits form through repeated action, how they can be reshaped, and why early training carries lasting consequences. Practical recommendations follow: arrange circumstances to favor desired actions, avoid lapses when establishing new routines, and leverage the inertia of well-formed habits. By linking habit to neural organization, James integrates moral and educational concerns with a physiological model, showing how acquired patterns simplify choice and make complex life manageable.

Turning to consciousness, James introduces the celebrated image of a continuously flowing, personal process rather than a succession of discrete ideas. Thought is characterized by continuity, change, and a selective focus, with transitions and resting phases that give experience its rhythm. He emphasizes context, fringe feelings, and the sense of relation that knit mental contents into meaningful sequences. Against rigid associationist models, he portrays thinking as purposeful and adaptive. This vision of a stream situates attention as the organizing power that highlights some contents over others, shaping what is apprehended at any moment and enabling coherent, goal-directed mental life.

James then examines the sense of self as a complex construction with material, social, and inward aspects. The self includes the body and possessions, the recognition sought and received from others, and the inner stream that feels continuity and agency. He analyzes self-feelings and their role in conduct, exploring how success, failure, and comparison affect self-regard. Central here is attention, which grants priority to certain thoughts and aims, and thereby supports initiative. By detailing how personal identity is experienced rather than deduced, he grounds questions about character, motivation, and responsibility in the dynamics of consciousness and its selective, evaluative tendencies.

The discussion turns to sensation and perception. James surveys the sensory modalities and the conditions under which they operate, treating perception as an active organization of inputs rather than a passive reception. He explores how space and time are apprehended, drawing on movement, comparison, and memory to explain constancies and illusions. The sense of reality is linked to feelings of belief and coherence among perceptions. Imagination is considered in its varying vividness and controllability across individuals. Throughout, he integrates experimental results and phenomenological observations, arguing that experience is always already structured by interest, habit, and the practical demands of navigating the environment.

From perception James moves to memory, association, and thinking. He distinguishes immediate retention within the ongoing stream from recollective retrieval, analyzing how cues, context, and frequency shape recall. Association principles are refined beyond simple contiguity to include similarity, contrast, and relational schemata that steer thought. Language is shown to facilitate concept formation and abstraction, enabling classification and inference. Reasoning is presented as a selective, constructive process that tests proposed connections against experience and utility. By treating thought as guided by purposes and constraints, James revises mechanistic accounts and highlights the interplay of habit, attention, and evidence in cognitive life.

James devotes substantial attention to instinct and emotion. Instincts are described as native predispositions that provide initial guidance, later modified by habit and reflection. His influential theory of emotion proposes that bodily changes and expressive acts are integral to emotional experience, not mere byproducts. Drawing on observations of fear, grief, and other states, he argues that the felt quality of emotion is bound to perception of bodily adjustments and action tendencies. He considers objections and boundary cases while preserving the claim that emotion, action, and perception form a functional whole. This analysis embeds affect within the same adaptive framework that governs cognition and behavior.

The final movement addresses will, effort, and voluntary action. James explains how competing tendencies culminate in decision, with effort of attention amplifying certain ideas until they prevail. He discusses ideomotor action, the role of belief in initiating conduct, and the modification of will through training, suggestion, and practice. Abnormal and altered states are used to illuminate normal processes without undermining responsibility. The work closes by reaffirming psychology’s task: to describe and explain mental life as it functions for living beings. Its enduring significance lies in a functional, empirically grounded vision of mind that continues to shape psychological theory and philosophical reflection.





Historical Context




Table of Contents




    William James’s The Principles of Psychology emerged in 1890 from the intellectual milieu of Cambridge, Massachusetts, centered on Harvard University during President Charles W. Eliot’s reforms. Eliot’s elective system and emphasis on research helped transform Harvard into a modern university, giving James freedom to develop a new kind of psychology course. Beginning in 1875, James taught psychology at Harvard and maintained a small demonstration laboratory for his students. The American Gilded Age’s expansion of higher education, professional societies, and publishing created the institutional support for a large, synthetic treatise. The book’s two volumes were issued in New York by Henry Holt and Company.

Internationally, the 1870s–1880s saw psychology separate from philosophy under the influence of German experimental methods. Wilhelm Wundt founded his laboratory at Leipzig in 1879, institutionalizing systematic experimentation and introspection; Gustav Fechner’s psychophysics (1860) quantified sensation; and Hermann von Helmholtz advanced sensory physiology and reaction-time studies. In the United States, G. Stanley Hall established a laboratory at Johns Hopkins in 1883 and later helped found the American Psychological Association in 1892. James engaged these developments while resisting narrow reductionism. He drew on experimental findings but retained philosophical analysis, positioning his treatise between laboratory science and broader reflection on mind, experience, and behavior.

James’s path to publication was characteristically protracted. He agreed in 1878 to supply Henry Holt with a psychology textbook, but the manuscript grew far beyond a manual during twelve years of drafting and revision. The Principles of Psychology appeared in two volumes in 1890, quickly becoming a touchstone for American and British students. A condensed Briefer Course followed in 1892 for classroom use. The timing coincided with the APA’s formation, expanding graduate training, and the proliferation of laboratories, which ensured receptive audiences. Reviewers recognized the work’s breadth and its departure from purely elemental analyses associated with contemporary laboratory schools.

Intellectually, the treatise synthesizes traditions then shaping Anglophone thought. British empiricism and associationism—from David Hume to John Stuart Mill and Alexander Bain—provided analyses of habit, memory, and association. Herbert Spencer’s evolutionary psychology and Charles Darwin’s theory of natural selection (1859), with The Expression of the Emotions in Man and Animals (1872), encouraged functional explanations of mental life in terms of adaptation. James absorbed these currents while challenging rigid associationist atomism. He incorporated physiological research on the nervous system, yet preserved the continuity of lived experience, drawing from continental sources that included Théodule Ribot’s pathology of memory and attention.

Medical and clinical contexts also shaped the era. Trained at Harvard Medical School (M.D., 1869), James studied physiology in Germany and taught anatomy and physiology before turning fully to philosophy and psychology. French clinical studies of hysteria and hypnosis at the Salpêtrière under Jean-Martin Charcot, along with early psychopathology in Paris, broadened conceptions of abnormal states and suggestion. In the United States, public interest in mind-cure movements and spiritualism stirred debates over evidence and method. James took such claims seriously without abandoning scientific standards, and his involvement with the Society for Psychical Research reflected contemporary efforts to scrutinize extraordinary testimony.

The 1890s brought intensified disputes over psychology’s proper method and object. Edward B. Titchener promoted a structuralist program at Cornell oriented toward trained introspection and analysis of conscious elements, while American functionalists emphasized adaptation, motivation, and practical outcomes. At the University of Chicago, John Dewey’s 1896 essay on the reflex arc reframed stimulus–response relations in organismic, contextual terms, and James Rowland Angell developed a functional psychology curriculum. James’s treatise anticipated much of this functional turn, yet it remained ecumenical, engaging physiological data, experimental findings, and phenomenological description. Its breadth made it essential reading across divergent methodological camps.

James’s New England background linked him to wider philosophical conversations. He participated in the informal Metaphysical Club in Cambridge in the early 1870s with figures such as Charles S. Peirce and Oliver Wendell Holmes Jr. Peirce’s “pragmatism,” formulated in 1878, proposed clarifying concepts by their practical consequences, a stance James later popularized. While The Principles predates James’s major pragmatic lectures, it bears the stamp of this environment in its attention to action, purpose, and verification by experience. At the same time, the region’s literary culture—his brother, the novelist Henry James, among its lights—kept psychological inquiry attuned to nuance and narrative.

Appearing amid industrial expansion, scientific specialization, and professionalization, The Principles of Psychology exemplified a late nineteenth-century attempt to reconcile laboratory analysis with the complexities of lived experience. Its engagement with evolution, physiology, and clinical observation reflected confidence in empirical inquiry, yet it criticized excessive mechanistic or metaphysical certainties. The work’s influence on American functionalism, education, and philosophy marked a pivot from imported systems to a distinctly American orientation. In balancing experimental results with philosophical scrutiny, James offered both a mirror to his era’s ambitions and a critique of its reductive impulses, shaping debates that continued into the twentieth century.
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    William James (1842–1910) was an American philosopher and psychologist whose work helped define the intellectual landscape of the late nineteenth and early twentieth centuries. He is widely regarded as a founder of pragmatism and a pioneer of scientific psychology in the United States. James combined rigorous observation with a keen interest in lived experience, introducing influential concepts such as the stream of consciousness and advancing a physiological account of emotion later called the James–Lange theory. His major books—The Principles of Psychology, Pragmatism, and The Varieties of Religious Experience—shaped debates about mind, truth, and religion and continue to inform scholarship across disciplines.

James’s education combined scientific training and philosophical inquiry. He studied at Harvard, earning a medical degree while focusing on physiology, psychology, and the natural sciences. Periods of study and travel in Europe exposed him to German experimental methods and to debates in British empiricism and French philosophy. He engaged seriously with evolutionary thought and with the moral psychology of choice, citing the influence of figures such as Charles Renouvier on questions of freedom and responsibility. This broad formation equipped James to cross disciplinary boundaries and to frame philosophical problems in terms that were both experimentally informed and attentive to practical life.

By the 1870s James had begun teaching at Harvard, offering courses that linked physiology to emerging psychological inquiry. He organized an early psychology laboratory for demonstrations and research, helping to establish the field’s institutional footing in the United States. His lectures emphasized habit, attention, and the adaptive functions of mind, themes that would become central to functional psychology. During these years he published essays and reviews that tested his developing views and invited dialogue across philosophy and science. This integrative approach formed the groundwork for the expansive synthesis he labored over for more than a decade in The Principles of Psychology.

Published in 1890, The Principles of Psychology offered an ambitious account of mental life grounded in biology, experimentation, and introspective reports. James argued that consciousness flows in a “stream,” resisted reduction to simple elements, and placed habit at the center of behavior and education. He proposed that emotions are perceptions of bodily changes, a view that spurred vigorous debate. The book’s accessible prose and breadth made it influential well beyond academia. To meet demand, he produced an abridged Psychology: Briefer Course soon after, extending the work’s reach to teachers, physicians, and educated readers seeking a systematic yet flexible psychology text.

In the closing years of the nineteenth century, James turned more explicitly to philosophy. The Will to Believe argued that, under specific conditions, adopting a belief can be a legitimate act when evidence is inconclusive. He popularized pragmatism as a method for clarifying ideas by tracing their practical consequences, notably in Pragmatism and The Meaning of Truth. James’s radical empiricism proposed that relations and experiences themselves form the fabric of reality, supporting a pluralistic picture resistant to monistic systems. His writing combined analytic sharpness with concrete examples, inviting scientists, clergy, and lay readers alike into philosophical discussion and debate worldwide.

James’s most widely read contribution to the study of religion derived from the Gifford Lectures he delivered in Scotland in the early 1900s, published as The Varieties of Religious Experience. Treating conversion, mysticism, and saintliness as psychological phenomena, he explored the practical fruits of faith without prescribing doctrine. Parallel work in education and public life appeared in Talks to Teachers on Psychology and related addresses, translating laboratory and clinical insights into classroom practice. Late writings such as A Pluralistic Universe further defended experiential pluralism, while essays collected posthumously as Essays in Radical Empiricism consolidated his metaphysical commitments for later readers.

In his later years James reduced his teaching commitments and focused on writing and public lectures, continuing to revise and defend his views until his death in 1910. He left a durable imprint on psychology’s functional tradition and on philosophical debates about truth, meaning, and experience. His vocabulary—stream of consciousness, habit, pragmatism—circulated widely in education, therapy, and cultural criticism. Subsequent pragmatists and many twentieth‑century philosophers engaged his ideas, while historians of psychology credit his humane, empirically alert style with broadening the field’s scope. James remains a touchstone for inquiries that join scientific seriousness to practical concerns and ethical pluralism today.
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"The treatise, born of classroom lectures," the author sighs, "has swollen to fourteen-hundred pages." Quoting "Wer Vieles bringt, wird Manchem etwas bringen," he urges skipping 6–8, 10, 12–13, 15, 17, 20–21, 28, leap from 4 to 23–26, or swap chapter 20 for "The Spatial Quale." With a natural-science stance he assumes thoughts, feelings, and a world, bars deeper causes like "Soul," "Transcendental Ego," "Ideas," or "Elementary Units of Consciousness," and rejects associationist and spiritualist creeds. They stand as integers; the book remains unfinished. Chapters appeared in journals; a bibliography guides students. He closes at Harvard, August 1890, thanking Mill, Lotze, Renouvier, Hodgson, and Wundt.
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Psychology studies mental life: feelings, desires, thoughts, choices. Their restless variety once seemed chaotic, so thinkers sought unity. The earliest path hailed a simple agent, the personal Soul, which now flashes Memory, now Reason, now Appetite, each faculty a distinct manifestation. A second, subtler path rejected an underlying self and hunted for common elements inside the chaos. Herbart, Hume, the Mills, and Bain stacked discrete ideas like bricks, showing how their attractions and repulsions build reminiscences, perceptions, passions, even the apparent ‘ego’. Thus a complete ‘psychology without a soul’ pictured the self as the mind’s final, most intricate fruit.

Yet rigorous analysis soon exposes both schemes. The soul-theory says I recall graduation simply because the Faculty of Memory acts; but it cannot tell why yesterday lingers clearer than last year, why age revives childhood, why fatigue, repetition, drugs, fevers, or shock alter recall. Evidently memory operates under conditions worth hunting. The associationist cries, “An idea!”—yet fever, exhaustion, hypnotism puzzle him, and his kaleidoscope of ideas seems as fantastic as scholastic faculties. Outer events matter only after touching sense and brain; sever a nerve, stun the cortex, bathe it with alcohol, and consciousness reels. Therefore every psychologist, spiritualist or associationist, must be a cerebralist.

Mind not only waits on the brain; it drives the body in return. Every thought or feeling swells or narrows vessels, quickens the heart, primes muscles, sets future choices. No mental change ever arrives unaccompanied by a bodily echo. Habits can render once-conscious acts—walking, buttoning, praying—automatic, just as instincts and reflexes attain ends without apparent deliberation. Because this machine-like purposiveness enlightens our theme, it belongs within psychology’s roomy borders. A fruitful science may stay vague: witness Spencer’s slogan, “the adjustment of inner to outer relations.” So we shall range through zoology and nerve-physiology while asking how mental life slips between incoming shocks and outgoing deeds.

Iron filings scattered on a table leap through the air to cling to a nearby magnet. Cover the poles with a card and the filings press helplessly against it, never sliding aside to reach the metal they love. Blow bubbles through a tube into a pail of water; they race upward to merge with the atmosphere. Turn a jar of water upside-down above them and they stay imprisoned beneath the glass, though a tiny sideways detour would set them free. In each case the path is rigid, the result determined solely by surrounding forces always at work.

Living creatures behave otherwise. Romeo longs for Juliet as filings do for the magnet, and when no obstacle stands between, he strides straight to her. Put a wall between them and they refuse to flatten their faces against opposite sides; Romeo scales or circles it to reach her lips. Likewise a frog, short of breath at the bottom of a jar, swims upward on the quickest line. Place an inverted bell of water above him and, unlike the trapped bubbles, he roams, dives, discovers the rim, and slips around it into the saving air. The end remains fixed; routes vary.

Such contrasts convince many that no final purposes reside in lifeless matter. Iron and air are no longer credited with affection; their outcomes are passive results, shoved forward from behind rather than lured ahead. Alter the initial conditions and inanimate materials yield different endings each time. With thinking beings, change the surroundings and the chosen activity shifts, yet the goal persists, for the unrealized idea joins the conditions to shape action. Pursuing future ends and selecting means therefore mark mentality. Sticks and stones, never moving for the sake of anything but only when pushed, are pronounced senseless and remain inert.

Experiments on headless frogs sharpen the point. Touch the right knee with acid and the right foot wipes it away. Remove that foot and, surprisingly, the left limb often rises to do the job. If the motion were mere machinery, say Pfluger and Lewes, amputation would yield only a useless stump, just as an empty trigger cannot fire the other barrel, and an electric machine never frets because it emits sparks instead of stitching. But if the leg moved to achieve wiping, failure breeds dissatisfaction, alternative trials follow, and action halts only when the burning spot is cleared at last.

Goltz finds purpose without hemispheres: a frog under an inverted glass meets the roof, dives, and escapes beneath the rim instead of battering till it drowns; when one leg is sewn, it still flips from back to belly with altered strokes. Liebmann notes that a clock keeps time, good or bad, without remorse, yet a damaged brain that blurts “Twice four are two” for “Twice four are eight,” or “I must go to the coal to buy the wharf” for “I must go to the wharf to buy the coal,” detects error at once. Actions aimed at ends show mind; the rest stays physiological.
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Strike the trunk of an oak and its branches whisper on, untouched; strike a man’s heel and the whole frame leaps in alarm. A nervous system welds every human part into concert. Skin, eye or ear receives a blow, light or voice; afferent fibres hurry the stir to central knots, which echo along efferent threads, stirring glands, heart and limb so the body shields harm or welcomes help. The conductor shouts “All aboard!”, the heart skips, then races, legs sprint. Falling, hands dart toward the ground. A cinder pricks the eye; lids slam, tears stream. Such reflex, semi-reflex and full-voluntary acts grade into one another.

Viewed from outside, every response looks purpose-chosen, yet conscience need not flash on the face. Some thinkers, impressed by higher voluntary deeds, let hidden feeling preside even over the tiniest twitch; others, watching unconscious reflexes, credit mere machinery with all fitness, even where intent is loud. The dispute waits ahead; for now the living brain itself must be inspected. Recent decades have traced its fibres and pulses, yielding a common picture that marries tissue and thought. To glimpse the outline, one may carve a frog, lopping segment after segment. A bold, schematic reading will teach first truths, to be softened by finer trials.

Slice the frog just behind the skull, leaving only spinal cord, and life persists in reduction. Breath and voice vanish; he sprawls on his belly, legs folding back if stretched, yet he never rights himself nor swims. Touch acid to skin and defences whirl: forepaws scrub breast, hind foot scratches elbow, even the other limb replaces an amputated mate after a pause. The cord houses centres for each region, a power seen in humans who jerk after decapitation. Spare cerebellum and medulla with a higher cut and swallowing, breathing, crawling, balance return; remove optic lobes and croaking and stride reappear, though the board drops him.

Remove a frog’s hemispheres yet spare the thalami, and at first nothing seems amiss. Touched by light or obstacle, he leaps, skirts, or balances; in breeding season he even clasps a true female, rejecting unsuitable shapes. Watch longer and spontaneity proves nearly gone. In water he swims until a stick brushes his limbs, then settles, drawn by the new stimulus. Hunger stirs no strike; a fly may stroll across his nostrils unmolested. Fear has faded. Each movement answers a present prod, predictable as an organ pipe that sounds the moment its stop is pulled cleanly.

Restore the hemispheres and the scene changes. Besides reflex replies, the frog now roams unprovoked, guided by what looks like intention. A tap may send him through persistent twists, dashes, even swelling passivity, as though the thought of danger, not mere touch, drives him. Hunger draws him to insects, fish, or smaller frogs, each pursued with its own tactic. No manipulation guarantees croak, crawl, or dive; conduct becomes incalculable. Yet the muscles are the same; only the combinations differ along the spinal cord, medulla, thalami, and optic lobes. The hemispheres issue orders, lower centres handle the drill, like a general delegating to colonels.

The hemispheres answer to absent things. Stored traces of past pains and pleasures rise when current senses stir them, steering action through a long loop that can override the short, direct circuit from skin to muscle. A weary wanderer, delighting in cool earth, recalls chills, aches and ruined hopes, so he rouses and seeks safer shade. Without such a reservoir no creature can pause, compare, or postpone; prudence vanishes. Hence higher animals rely increasingly on cerebrum, while fish, frogs, and pigeons lacking it obey every lure: sculpins bite the hook twice, the brainless bird starves though seated upon abundant corn.

In birds mating behavior belongs to the hemispheres: remove them and a pigeon ignores its mate; Goltz saw brain-damaged male dogs indifferent to a bitch in heat. Darwin held avian progress to depend on sexual selection, the act delayed until time, place, and partner feel right. Frogs and toads, driven by lower centres, obey the present stimulus with per fas aut nefas zeal, coupling with males, corpses, or in roadside puddles, clinging even when cut in two, many dying every spring. Human social elevation relies on chastity, impulses checked by cerebral visions of fitness, and minds rise from tramp to saint by widening foresight.

Every nerve current enters through sense organs, fires a reflex below, then climbs to the hemispheres, which may permit, curb, or replace the act. Grant that the same cerebral process yields perception or idea; that linked processes reawaken one another; that each sensation spreads upward; and that every idea eventually moves or inhibits muscle. A baby seeing a flame reflexively grasps and then jerks back when burned. Sight, stretch, pain, and withdrawal leave traces that associate. When the flame returns, the upward path revives pain and retreat, overruling the grasp. Thus the hemispheres, like a switchboard, swap partners and let the creature anticipate.

Physiologists will soon test this scheme, finding the lower centres less mechanical and the hemispheres more so, yet the outline stands. Contrast it with the phrenological picture Gall proposed: he accepted the faculty catalog, felt heads, and declared each bulge the organ of a trait—weight, color, alimentiveness, conscientiousness, individuality, and more. Large faculties failed to match large bumps, the list defied judgment, and disciples could not mend the flaws; science therefore rejected the map. Still, judging energy from a hooked nose or refinement from soft hands, a prominent eye may hint at language and a broad neck at sensuality, making practitioners seem accurate.

Phrenology[1] pretends to explain likes and skills yet only rebaptizes them. Asked, "Why do I like children?" it answers, "Because you have a large organ of philoprogenitiveness," then leaves philoprogenitiveness itself unexplained. True science must dissect such feelings into elemental thoughts and pair those with elemental brain functions. Instead, phrenology assigns whole, equipped mini-persons to bumps: language itself, for instance, demands images, abstract notions, memories of words, two-way associations, motor commands for speech, plus reading and writing tools; yet it is crammed into one lump. As Lange mocks, "We have a parliament of men," and peasants laugh, "Herr Pastor, sure there be a horse inside.

Modern research starts with elements. Sensory points and motor points compose both cortex and consciousness. Dr. Hughlings Jackson observes, "All nervous centres… are nothing else than nervous arrangements representing impressions and movements," and Meynert views the hemispheric surface as a projection map for every muscle and sense spot. Associationist psychology builds the mind from ideas of sensation and motion linked like cells by fibres, so the same dotted diagram fits grey matter and thought. If every sensory image occupies one cortical dot and every motor impulse another, their pathways should mirror associative fibres; hence physiologists demand localization and plunge into debate that now divides laboratories.

Flourens, working with pigeons, thought each hemisphere functioned as a whole. In 1870 Hitzig electrified a dog’s cortex and set paw, face or tail in motion, prompting Ferrier and Munk to map senses while Goltz’s large excisions argued against strict borders. Today the motor zone beside the Rolando fissure[2], extending on the mesial fold, stands firm. Light currents there twitch opposite limbs; moving electrodes moves the twitch; slicing the grey spot cancels it; reflex delay shows genuine cortical work. After excision paralysis fades into awkward, inert yet strong movement, the inertia Loeb noted and Goltz’s one-hemisphere dog almost mastered.

After the operation the dog’s right side stayed numb; had he known to give his paw, we could have seen if the skill returned. In monkeys cutting cortical motor strips lets the opposite limb hang; wipe out the whole field and a lasting hemiplegia follows, arm worse than leg, later fixed in contracture. Destroy both marginal convolutions and the trunk also droops. Such contrasts warn against trusting one species. In man similar wounds cause spasm or palsy; deep gaps leave lifelong rigidity, and descending sclerosis traces the pyramidal fibres through capsule, peduncle, pons, pyramid and cord, whose stimulation still provokes movement.

Motor aphasia silences words without muting voice: the sufferer laughs, sings, yet cannot speak beyond barren phrases or jumbled syllables, feels every failure and grieves. The wound lies in the lowest frontal gyrus, on the side opposite the preferred hand; most people rely on the left hemisphere, the same half that guides right-hand acts. Either hemisphere can move the vocal organs, yet speech is normally left-led, so when it stalls eating motions persist. Electric currents in that gyrus twitch lips, tongue and larynx. Aphasia often joins agraphia: reading intact, writing lost, the pen fumbles though other hand uses remain until practice schools the right hemisphere.

Stimulation of the monkey’s angular gyrus, Ferrier saw, jerked eyes and head as if searching; removal seemed to cause total blindness. Munk blamed the occipital lobe, called the angular zone ocular-tactile, and first distinguished sensorial from psychic blindness, noted recovery, and described hemiopia when one hemisphere is hurt. Goltz denied any fixed visual seat. Evidence now: fishes, frogs and lizards still see though hemisphereless; Munk’s pigeons appeared blind, yet Schrader’s operated birds regained sight after weeks, dodged obstacles and flew to perches, though they failed to peck grain, a defect he called alimentary aphasia rather than real blindness.

Loss of a power after brain surgery may arise from remote interference, while its survival proves that the removed spot is not essential. Birds and mammals can indeed be blinded by cortical cuts; the question is whether they must be. Their temporary darkness hints at inhibition, not at the seat of sight being excised. Rabbits illustrate the point: Christiani kept enough vision for them to dodge obstacles even after stripping the entire cortex, though Munk’s animals went totally blind. Turning to dogs, the controversy sharpens and the occipital lobes become the main battlefield for coming experiments.

Munk’s excisions of canine occipital lobes yielded what he called stone-blindness and a map linking cortical patches with retinal quadrants. Hitzig, Goltz, Luciani, Loeb, and Exner disputed the map: whatever side was injured, both eyes showed hemiopic dimness, mild after frontal cuts, grave after posterior ones. Loeb saw ‘hemiamblyopia’, an inertia that made a dog first grab meat opposite the lesion unless the weaker side’s bait was shaken. Extensive bilateral lesions sometimes produced full blindness, yet Goltz and Luciani watched vision crawl back, enough to dodge sunstrips or choose meat over cork. Munk admitted only four complete successes among eighty-five trials.

In monkeys the occipital lobes dominate vision. Small remnants keep the eyes useful; Ferrier saw little impairment after near-total removal, but adding both angular gyri produced blindness. Brown and Schaefer got the same by excising both occipital lobes, whereas Luciani and Seppili, after partial cuts, reported animals that saw food yet confused figs with cork. Single-lobe injuries caused hemiopia. In humans, lesions confirm the rule: one occipital lobe damaged gives bilateral hemiopia, destruction of both brings darkness. Angular or supramarginal wounds may mimic the loss by interrupting fibers. When visual centres lose links to speech or audition, seen letters mean nothing and mental blindness appears.

Extensive injury often brings alexia. Nothnagel places optical sensation in the cuneus and visual memories in the remaining occipital lobe, yet recognition can stay perfect after imagery fades, and, conversely, mental blindness can coexist with vivid pictures, as Wilbrand’s and Lissauer’s patients showed by calling a clothes-brush ‘spectacles’ or an umbrella ‘a flowering plant’. The trouble is loss of non-visual associates, not of pictures. A single occipital lesion yields hemianopsia, but only bilateral destruction abolishes both inward and outward sight. When connecting paths to speech areas fail, right-field blindness with word-blindness appears; wider lesions create asymbolia, the man biting soap, wearing breeches on his shoulder.

Degeneration studies confirm that vision travels through optic nerves, geniculate bodies, thalami and subcortical fibers to the occipital lobes; destroy an eye and the opposite cortex withers, destroy the cortex and the nerves wither, and in life-long blindness those lobes shrink. Hearing, however, is less sharply mapped. In dogs, injuries scattered across Luciani’s temporal zone dull both ears; yet even removing both temporal lobes never made one dog permanently deaf. In monkeys, Ferrier and Yeo once produced lasting deafness by excising both upper temporal gyri, but Brown and Schaefer’s seemingly deeper cuts left their animals lively and ‘perfectly acute’, sparking bitter debate.

In people, the left superior temporal convolution guides linguistic hearing. Broca showed motor aphasia; Wernicke isolated word-deafness; Charcot clarified variations. Starr listed seven ‘pure word-deaf’ cases: patients could speak, write and read yet failed to understand speech, each with damage to the posterior first and second temporal gyri. Most also misnamed objects, proving that ideas usually reach articulation by first arousing auditory word images. If an individual habitually uses visual cues, temporal loss spares speech but occipital injury will muddle it. Naunyn mapped lesions to Broca, Wernicke and the angular-supramarginal gyri, showing there is no single ‘centre of Speech’.

Evidence converges on the median descending temporal lobes—the hippocampal gyrus, especially its uncinate process—as the seat of smell, while anatomy, pathology, and diagrams from Luciani and Seppili support this. Taste remains obscure, with sparse hints toward lower temporal areas. Debate intensifies over tactile and muscular sense: Hitzig’s dog experiments tied motor-zone lesions to lost “muscular consciousness”; Goltz, Munk, Schiff, and Herzen noted concurrent cutaneous anaesthesia; Ferrier denied true sensory loss, calling sluggish withdrawal a motor defect. Munk rebranded the so-called motor cortex as a sensory “Fühlsphäre,” coequal with sight and hearing, claiming movement disorders spring from anaesthesia.

Diverse findings broke that link: occasional cases show paralysis with hyperaesthesia, proving motor and sensory signs can vary independently. In monkeys Horsley and Schaefer made the opposite side numb by removing hippocampal and fornicatus gyri; they and Ferrier found little loss from pure motor-zone cuts, though Luciani saw diminished feeling. Human paralysis may or may not include anaesthesia, yet Luciani, Nothnagel, and Mills extend the tactile field into frontal, parietal, and fornicatus regions, marking the parietal crown as a crossroads for sight, sound, smell, and touch. The odd patient who writes but cannot read except by tracing letters exemplifies selective pathway blockages, not destroyed faculties.

The map’s broad strokes now seem secure. Removing prefrontal lobes leaves dogs restless and amorous but with no local loss; monkeys act the same as before. Separate speech-and-writing centres, stubborn human palsy, and easier blindness all testify that localization intensifies up the scale—slight in birds, modest in rodents, vivid in carnivores, sharpest in us. Yet rigid compartments are false: body parts mingle within each area like pepper and salt, each having a focus and sharing borders. Depthwise, superficial cells may feel and deeper ones move, but proof awaits. Highest centres probably hold only impression patterns, movement patterns, and links that let sensory currents trigger discharge.

When once this is clear little ground remains for the old quarrel about a purely motor zone. Currents traverse the whole cortex, so every part both feels and ultimately stirs muscles. Marique, Exner, and Paneth proved this by cutting a ring around a supposed motor centre: the animal was as disabled as if the centre itself were removed, showing the spot is merely the neck of a funnel through which excitation, born elsewhere, descends. Where the torrent is strongest consciousness takes its hue—occipital gives sights, temporal gives sounds, central sulcus gives bodily feelings. Beyond such a broad outline science cannot yet safely go.

Does any consciousness accompany the lower centres, or is the cortex our only sentient seat? A hypnotist’s gesture can blot objects from a subject’s awareness, though later evidence proves the perceptions persisted in a split-off realm as foreign to his waking mind as his mind is to bystanders. The subcortical organs may harbor similar alien feeling, but introspection can never reach it. Occipital destruction can leave half the visual field blank without even a sense of darkness, implying any optical consciousness in corpora quadrigemina or thalami stands outside the personal self. In man, then, practical certainty crowns the hemispheres sole possessors of awareness.

After cortical wounds, lost powers often return within weeks. One camp says remaining or lower centres acquire new duties; the other, led by Goltz and Brown-Séquard, blames temporary inhibition that clears. Inhibition is everywhere—from a frog’s limp after its medulla is cut to surgical shock and the later return of spinal reflexes in dogs. Recovery may lapse and reappear, come unpractised, or be worse minutes after surgery, facts favoring inhibition. Yet abolishing the opposite hemisphere, the encircling cortex, even striata and thalami leaves restoration, driving us to midbrain, ganglia, or cord. If inhibition alone suffices, those depths must always hold powers, an implausible thought.

The brain is a field of organized currents. Loss means a wave can’t enter or can’t exit along its usual trail. After a local cut, recovery appears when a sound such as “give your paw” flows into the old canine muscles weeks later. The cortex keeps weaving fresh tracks, so roundabout routes open unless arrival or exit fibres are utterly ruined. Block one path and a tougher one becomes easiest; the current must emerge somewhere. When chance lets it reach its former outlet, the thrill of success brands that route in memory. Restitution springs from vicarious paths and waning inhibition, though their ratio is unknown.

These facts compel a reshaping of the scheme that opposed reflexive lower centres to idea-driven hemispheres. Wider study shows the lower organs can initiate, the upper ones can act automatically. Schrader kept hemisphereless frogs alive; when poked they swam, croaked, even snapped at flies. His birds soon walked the room, climbed boxes, and, he notes, “if we give the dove the choice of a horizontal bar or an equally distant table, she always chooses the table.” Vulpian’s brainless carps rushed at food, distinguished egg from pebbles, and later backed away from the nuisome knot they once had seized.

Young rabbits without hemispheres still stand, run, flinch at noise, and cry when hurt; rats also defend themselves, and Goltz prolonged a dog’s life fifty-one days after the same loss, proving mid-brain and cord can govern much. Yet the boundary softens only so far. In monkeys and humans the hemispheres do more than repeat automatic routines: damage to motor cortex brings lasting paralysis, cortical blindness lingers for decades, and mere inhibition cannot explain it. Even birds and dogs lose the skill of eating properly once frontal lobes are gone. Thus higher creatures need the great lobes from the very start.

Far from being virgin organs, the hemispheres arrive with built-in tendencies that appear as emotions and instincts. Each is a reflex to specific objects: instant, irresistible, yet able to soften with experience. New consequences, once felt, get associated with the original perception, so later meetings may call up an opposite impulse, as the scorched child learns to pull back from flame. Such recouplings multiply because man’s rich associations meet a multitude of native reactions. Thus the hemispheres do not wait to be educated by lower centres; they educate themselves, unsettling the tabula rasa demanded by the Meynert scheme.

In frogs deprived of hemispheres, fear and hunger vanish; locomotion persists but purpose dies. Schrader’s pigeons show the emptiness more vividly. “The hemisphereless animal moves in a world of bodies which… are all of equal value for him… he is, to use Goltz’s apt expression, impersonal.” A pigeon dodges a stone, cat, or hawk alike, climbs over any obstacle, recognizes neither friend nor foe. The male coos endlessly, yet “his activity is without any object,” ignoring the hen placed beside him; the hen likewise neglects her calling brood. Tame beyond measure, they fear man no more than predators.

Gathering these facts pushes the Meynert diagram aside. Every centre is at once mechanism and, originally, a seat of consciousness that selects preferred sensations as ends, recalls them in absence, and, by linking remembered movements with those ends, forms will. Evolution splits functions: the spinal cord drifts toward automatic routine while higher levels expand in deliberation. From fishes to pigeons to monkeys, duties migrate forward, culminating in the human cortex where flexible “cerebral reflexes” let the candle’s burn image inhibit the native reach. Such a tentative vista secures whatever truth Meynert held while exposing how wide our ignorance still yawns.

Munk charts visual functions across the cortex, Ferrier maps allied sites, and Brown with Schaefer trace their paths through the philosopher’s Transactions. Luciani and Seppili extend the inquiry. Lannegrace removes both occipital lobes, even the angular gyri, yet a monkey still skirts obstacles and quivers when men approach; a Centralblatt reporter doubts true vision lies behind that frenzy. Further records of localized cerebral disease deepen the debate, and Flechsig, Exner, Ferrier, and François-Franck each supply cases where half-field blindness follows definite cortical harm, while Seguin, Nothnagel, and Naunyn add confirmations of cerebral origins in hemianopsia.

Moderate mental blindness appears in Monakow’s woman, and more severe variants run through reports from Freund, Bruns, and Lissauer. Some explain the defect by broken visual conduits, others posit distinct remembrance fields beyond mere perception. Wernicke plots his sensory region, diagrams its gyrus, then Monakow revisits optic centres and tracts. Ferrier’s Dog X and subsequent plates display stimulation points, and Hitzig’s, Exner’s, or Mills’s observations reinforce the motor chart. From papilla to cortex, competing anatomists outline pathways, yet Nothnagel disputes claims that bilateral occipital scars can erase sight without blotting visual imagery, leaving the question unsettled.

Ferrier’s currents jolt precise monkey muscles; Horsley and Beevor refine the map and display meticulous plates. Cat and dog experiments by Bechterew, Luciani, and Goltz uncover motor loss mixed with anaesthesia or even hyperaesthesia. Franҫois-Franck sometimes gets opposite results when circumventing cortical rims. Electrical arcs along the sigmoid gyrus, ablations of frontal or parietal strips, and injuries of the motor zone yield flaccid paws, wandering eyes, or stubborn reflex postures. Starr, Leyden, and Bernard tally such lesions in clinics, while Bechterew and Horsley still debate whether a buried nucleus, not cortex, commands the final movement.

Frontal lobes defy tidy labels: Wundt calls them organs of apperception, yet their office remains obscure while the mythic ideational centre fades. Mercier, Mauthner, Lewes, and Maudsley weigh in on reflex theories; Carpenter’s “unconscious cerebration” lingers beneath. Ferrier, Luciani, and Sepplili note transmission delays, inversions, and silent tracts. Goltz introduces cortical inhibition; Brunton broadens the pharmacological analogy. New-born puppies once seemed cortically mute under Soltmann’s electrodes until Paneth repeated the trial with lighter narcotic and saw sparks. Bechterew returns to challenge Paneth and rescue Soltmann’s claim, sustaining the argument over developmental education of cortex.

Goltz decerebrates frogs and still sees coordinated leaps; Loeb and Schrader secure similar feats, sometimes awakening biting reflexes after medullary cuts. Herzen notes inhibition in tiny pups, whereas François-Franck reports contradictions. Exposed amphibian cords relearn paths when knives sever habitual routes: Rosenthal and Mendelssohn watch new conduits grow more permeable with use. Such plasticity supports evolutionary schemes—whether by inherited habit or preserved chance variation matters less here. Goltz, Schrader, and others describe wandering, starvation, or opposing spasms after broad hemispheric wounds, yet residual spinal “souls” still feel, prefer, and act, anchoring debates that stretch to habit, memory, and perception.
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The basic properties of nerve tissue sustaining brain activity are still uncertain. The tempting picture of distinct cells each embodying an idea and their fibres ‘binding’ thoughts together like chalk circles joined by lines is wrong. Countless hemispheric cells lack fibres; where fibres appear they soon branch into traceless twigs, and nowhere stands a coarse connection comparable to a blackboard stroke. Popular notions therefore mislead. Detailed anatomy must await future physiology, but one strategic fact already matters: the summation of stimuli along a single nerve tract. A lone impulse too weak to fire a centre can succeed when several such impulses converge.

This process resembles gathering tensions that finally shatter resistance: early shocks create ‘latent’ excitement, the last straw breaks the camel’s back. Submaximal stirrings still color the fringe of consciousness. Cortical faradization confirms the rule: one powerful induction-shock barely moves a limb, yet a quick series of gentler shocks easily does. Experiments add: 1) feeble stimuli succeed when rapidly repeated; 2) shorter intervals favor summation; 3) any preceding irritation heightens effect. In morphia narcosis, a light stroking enables a hitherto futile current to contract muscle for seconds. In daily life, clustered incitements start balking horses, recall lost names, rouse hunts, or coax purchases.

Another experimental line times nervous events. Helmholtz first gauged current speed in the frog’s sciatic nerve; later workers clocked sensory paths and centres, stirring awe at the alleged “velocity of thought.” The phrase misleads, for instruments record only the entire reaction, not an isolated idea. Part of the process is already preset by expectant tension; timing catches merely the finishing act. Method is constant: a signal strikes and simultaneously writes on a chronograph; the subject responds with a movement that writes again. Revolving drums bearing smoked paper or Hipp’s electrical chronoscope[3] mark both moments, and the traced gap yields the interval.

A still simpler instrument, the 'psychodometer', links signal and movement to a chronograph in endlessly varied ways, each new experiment demanding fresh electric or mechanical tricks. The simplest task, simple reaction-time, offers one known stimulus and one prepared movement—usually snapping a key, though foot, lip, jaw, or lid may act—and ordinarily lasts one to three-tenths of a second. While waiting, the subject feels wound tight; the flash seems to hurl the hand forward before perception or choice can stir, events being read afterward in memory. Analysis lists five temporal losses: sense-organ excitation, sensory conduction, central transformation, motor conduction, muscular contraction.

Stage three alone straddles body and mind. Wundt declares it filled with perception, 'apperception,' and conscious will, yet hopes of timing them by subtracting the purely physical stages collapse. Practice shows no such inner parade: the over-charged arc simply fires, its fleeting feeling drowned by the clearer memory of stimulus and jerk. Expectant attention primes that arc till the merest spark sets it off, sometimes even a wrong or weak signal, whereas fatigue or surprise forces slower, deliberate acts exceeding a second. Attention is merely partial stimulation. Later Wundt concedes: “there is neither apperception nor will, but they are merely brain-reflexes due to practice.

Lange tests two attentional sets. In the 'extreme sensorial' mode one fixes the signal and 'purposely avoids' thinking of the motion; in the 'extreme muscular' mode one 'does not think at all' of the signal but holds the muscles cocked. The latter yields the shortest, steadiest times—his average 0.123 s against 0.230 s—and even provokes premature or false strikes. Intermediate attitudes give mixed results. Complicating the task with choices or discriminations finally invites real ideas, yet the simple reaction remains the baseline. It lengthens with age, childhood, fatigue, inattention; it shortens through practice and varies with stimulus—sound fastest, touch slowest.

Thermic responses, Goldscheider and Vintschgau find, trail behind touch; heat is slowest, cold a little quicker. Vintschgau’s taste tests vary: mere contact about 0.18 s, full recognition up to 0.5 s. Odor studies by Vintschgau, Buccola, Beaunis average half a second. Sound outruns sight and touch, while taste and smell lag; tongue touch in 0.125 s contrasts with quinine at 0.993 s. Stronger signals shorten time: Herzen’s corn-tipped toe beats hand, but skin reverses this. Finger and fovea lead arm and periphery. Winter, coffee, tea hasten responses; wine, alcohol, morphia, nitrite, ether, chloroform, illness, hypnosis prolong them. Halting a motion lasts as long as starting it, and data mount.

Electrical excitation anywhere on the cortex shifts breathing and circulation; blood pressure rises throughout the body, most readily from the motor zone. Mosso’s plethysmograph showed blood leaving the arms during mental work, arterial tension there climbing. On his tilting table the head end sank the moment thinking or emotion began, proving a compensatory rush to the brain. In subjects with skull defects, his brain-pulse tracings climbed instantly when a question was asked or a sum attempted; a glimpse of a skull in the room produced the same surge. The change bypasses respiration and follows neural activity with exquisite speed.

Thermometers pressed to the scalp, Lombard recorded over sixty-thousand readings: arithmetic, composition, silent or spoken recitation, even an angry thought lifted head temperature, usually under a Fahrenheit degree and highest mid-scalp; oddly, silent verse warmed more than aloud. Schiff pierced animal brains with thermo-needles; empty paper under a dog’s nose caused a small deflection, meat a larger one, proving sensation heats tissue in both hemispheres. Amidon mapped surface warmth after prolonged arm, leg, or jaw exertion; each effort raised a distinct cranial focus. Chemistry must mirror such work, yet picking phosphorus as thought’s essence is folly: fish eaters are not wiser.

The only sure test of phosphorus’s role in thought would be to see if the brain sheds more of it when thinking than when idle, yet we can only check the phosphates that leave the body in urine. Dr. Edes likens this to measuring tides at the Mississippi’s mouth to spot a thunder-storm in Minnesota. Observers who have tried disagree; intellectual labor sometimes raises, sometimes lowers the count, while mania lowers it and sleep raises it. Alkaline and earthy phosphates differ, yet none of this justifies the popular faith. Phosphorus tonics act like iron or arsenic: occasional stimulants whose inner workings lie hidden.

Phosphorous-philosophers repeat, "The brain secretes thought, as the kidneys secrete urine, or as the liver secretes bile." The resemblance limps. What the brain releases into the blood—cholesterin, creatin, xanthin and the like—matches urine and bile, genuine excreta of a ductless gland. The shining stream that accompanies those chemical drippings is a different order altogether; nothing inside liver or kidney approaches the racing succession of ideas, images, doubts and resolves that follow cerebral discharge. With that confusion set aside, one decisive trait of brain-life still awaits attention, the startling readiness with which it learns and fixes habits.

I shall soon sketch diagrams to mark that congruity between mental acts and unnamed mechanics; remember they are symbols, nothing more. Valentin, Stirling, Ward, Sewall, Kronecker, Exner, François-Franck, and a regiment of later workers probe summation in nerves and muscles and chart motion, time, reflex, fatigue, and the wavering margin of attention. One records a 0.216-second wink to light, another a 0.057-second flash-shock twitch; still others compute reaction-times with watches, chronographs or mere resolve, and argue whether "apperception" adds a conscious stage. The catalog swells through Buccola, Wundt, Ribot and others who preserve the data for whoever seeks fuller detail.

Movement alters reaction time: when Gilman and I lift a hand the contact breaks instantly, yet the sweep toward our back starts one or two hundredths later. Orchansky, observing the masseter, finds larger intended contractions shorten delay because the broader effort seizes attention. Listed next, in turn: Physiol. Psych. II.223; François-Franck, Leçon XXII; La Paura p.117; Mosso on cerebral circulation, chap. II; Gley’s confirming pulse, carotid, and radial shifts during hard thought; Maryland address 1879; “Experimental Researches on the Regional Temperature of the Head,” p.195; Herzen on Schiff; Cortical Localization 1880; Archives of Medicine X.1 1883; studies by Mendel, Mairet, Beaunis, and Richet’s bibliography.
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Viewed from outside, every creature appears a bundle of habits; wild beasts run their inherited rounds, while domestic beasts and, above all, humans move largely by training. Instinct names inborn tendencies, reasoned acts grow from education, yet both share the territory of habit. To grasp habit we meet matter itself: the unyielding laws of nature are its oldest routines, whereas living tissue alters its ways. A compound body can shift internally when outward forces press, provided it stays whole. Such pliant resistance defines plasticity: a structure soft enough to bend, firm enough to stay, each new equilibrium announcing fresh habits.

Because habits grow from plastic substance, their first story belongs to physics. Dead matter rehearses the theme, as M. Léon Dumont remarks: "Every one knows how a garment soon hugs its wearer, a rusty lock loosens with use, a creased paper folds again more easily; a violin gains voice beneath a master's bow, water carves a channel and revisits it later. Just so, external impressions cut paths in the nervous system, and the phenomena recur when like excitements return." These images display the economy of effort that repeated movement wins for any responsive living material.

Scars smart first, strain again later; a sprained ankle, a rheumatic joint, a catarrhal membrane, once opened, invite relapse until disease becomes routine. Break a few seizures or indulgences and health or temper can regain the field, proving how inert nerves kept the false pattern running. Sheltered in bone, brain and cord admit only blood and sensory currents; those faint waves must find outlets, deepening old channels or chiseling new. A habit is merely a reflex path, a chain whose links awaken one another until a final impulse shuts it down. Repetition smooths the route; function builds the organ.
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