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"In every case of change, one force is substituted for another, flowing from the same source and interacting with the same elements." This profound observation by Michael Faraday conveys the essence of his exploration into the intricate relationships among the forces of nature. Delving into the interplay between electricity, magnetism, and matter, Faraday invites readers to contemplate the fundamental connections that govern the universe, urging us to look beyond the surface of phenomena and appreciate the underlying unity of forces that shape our existence.

Considered an enduring classic, 'On the Various Forces of Nature and Their Relations to Each Other' represents a significant milestone in the landscape of scientific literature. Faraday's insights not only revolutionized the field of physics but also elevated the discourse surrounding the scientific method itself. His ability to convey complex principles in a manner accessible to a broader audience made this work an essential reading for generations of students, scholars, and enthusiasts, marking it as a timeless piece in the canon of scientific literature.

Published in the mid-19th century, a time of transformative scientific discovery, this work serves as an embodiment of Faraday's relentless pursuit of knowledge and understanding. Born in 1791, Faraday's contributions to electromagnetism and electrochemistry laid the groundwork for future advancements. His book meticulously examines how various forces interact with one another, bridging multiple disciplines such as physics, chemistry, and philosophy, providing readers a multidimensional perspective on the natural world.

Faraday's purpose in writing this book extends beyond mere explanation. He aims to evoke curiosity, encouraging readers to observe the phenomena of nature critically. He masterfully interweaves theory and practice, presenting captivating experiments that underscore his principles. By blending narrative with scientific inquiry, Faraday not only educates but also inspires an appreciation for the beauty and coherence of natural laws. Readers are beckoned to explore the relationships between forces rather than isolating them in a vacuum.

Throughout the text, we discover that Faraday views nature as a dynamic interplay of forces rather than a static collection of isolated entities. This shift in perspective resonates deeply, urging audiences to embrace an interconnected worldview. The exploration of electric and magnetic fields, alongside gravitation and chemical forces, reveals a tapestry of relationships that serves as the bedrock for much of modern science. Faraday successfully positions the reader as an active participant in this grand inquiry.

Faraday's writing style, characterized by clarity and conviction, enhances the reader's engagement. Rather than relying solely on technical jargon, he crafts an intellectual narrative that integrates philosophy and science. His ability to present complex ideas in relatable terms equips readers with the tools to comprehend profound scientific concepts, fostering a sense of agency in their understanding of the natural world. This legacy of accessible science writing has had a lasting impact on future generations of authors.

The book also reflects Faraday's belief in the importance of empirical observation. Each chapter is punctuated with vivid experiments and real-world examples that serve to solidify his claims. Faraday's meticulous approach to observation underscores the significance of hands-on learning, a principle that continues to inform education and scientific research today. Through his work, readers learn the value of skepticism and inquiry, foundational tenets that remain vital in contemporary science.

Moreover, the themes of unity and interaction in 'On the Various Forces of Nature' resonate deeply with the modern scientific landscape. In an era defined by interdisciplinary collaboration, Faraday's insights encourage us to transcend the boundaries of traditional scientific categories. The ongoing exploration of complex systems in physics and biology harkens back to Faraday’s vision of interconnected forces, reminding us that breakthroughs often occur at the nexus of diverse fields of study.

In examining the formative principles of electromagnetism, Faraday not only illuminated a new scientific paradigm but also sparked profound implications for technology and industry. His exploration paved the way for numerous innovations, laying the groundwork for modern electrical engineering and revolutionizing the utilities that shape contemporary life. Readers may perceive the echoes of Faraday’s thoughts in technologies that define our existence, from smartphones to sustainable energy solutions.

The enduring relevance of Faraday's work extends beyond physics and technology. In a world grappling with ecological challenges, his emphasis on the intricacies of natural forces can inform our understanding of environmental systems. And as we confront climate change and resource depletion, revisiting Faraday's insights reminds us of the delicate balance inherent within nature’s workings, urging a more respectful and sustainable relationship with our environment.

A rigorous examination of the laws of nature is also inherently philosophical, and Faraday delves into metaphysical questions that transcend scientific inquiry. The implications of his work challenge readers to ponder the nature of reality and the limitations of human understanding. By navigating this philosophical terrain, Faraday invites audiences to contemplate our place in the universe, stimulating discussions that stretch well beyond the confines of scientific inquiry.

Faraday's ability to cultivate wonder through his scientific lens fosters a sense of curiosity that invites readers to become lifelong learners. In a time when the divide between science and society often feels insurmountable, his model of inquiry demonstrates the unifying power of understanding nature’s forces. By empowering readers with knowledge, Faraday reinforces the profound impact of education on personal and collective progress.

The accessibility of Faraday's prose belies the complexity of the ideas he engages with, making his work a bridge for those who wish to traverse from layman to scholar. In doing so, 'On the Various Forces of Nature' persists as an essential text for both novices eager to learn and seasoned scholars seeking to re-examine foundational concepts. Faraday's blend of intellect and humanity resonates with readers, proving that the pursuit of knowledge is an inherently shared endeavor.

As we reflect on Faraday’s contributions to science and literature, his book stands as both a scholarly achievement and a literary gem. Each page serves as a reminder that the exploration of natural laws is as much an artistic endeavor as it is a scientific one. The interplay of creativity and intellectual rigor in this work inspires us to seek beauty in the patterns and connections present in the world around us.

Ultimately, the lasting appeal of 'On the Various Forces of Nature and Their Relations to Each Other' lies in its universality. The themes it explores resonate across generations and cultures, uniting readers through a shared fascination with the fundamental principles of the universe. Faraday's ability to articulate the unseen connections between diverse phenomena enriches our collective understanding of both nature and ourselves, reminding us of the intricate web of existence.

In a digital age marked by rapid advancement, the lessons drawn from Faraday’s exploration remain paramount. His work serves as a catalyst for ongoing curiosity, continually inspiring innovation and reflection. The principles articulated within this text call upon contemporary audiences to engage critically with the scientific endeavors of today—a task that integrates both technological advancement and ethical consideration for future generations.

As readers embark on the journey through Faraday's influential text, they invite not only the legacy of his groundbreaking ideas into their understanding but also the challenge to approach the world with an inquisitive mindset. The interplay of forces, as woven through the fabric of his narrative, stands as a testament to the profound interconnectedness of life, science, and the universe itself. Faraday’s mission to bridge the gap between knowledge and wonder endures, resonating within the hearts and minds of readers across time.
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In 'On the Various Forces of Nature and Their Relations to Each Other,' Michael Faraday presents an exploration of the fundamental forces of nature, addressing their interconnectedness and the principles that govern them. The book is a compilation of Faraday's lectures and writings that delve into topics including electromagnetism, electrochemistry, and mechanical forces. Faraday emphasizes an experimental approach, showcasing how these forces interact and can be studied through careful observation and repetition of experiments. His work stands as a testament to the importance of empirical evidence in scientific inquiry, laying the groundwork for future studies in physics and chemistry.

Faraday introduces the concept of force as a central theme, discussing how different types of natural forces, such as gravitational, magnetic, and electric, can be observed in various phenomena. He illustrates these ideas through practical demonstrations and vivid examples, highlighting the significance of understanding these forces in terms of their effects rather than solely through mathematical descriptions. With this foundation, he seeks to bridge the gap between abstract theoretical concepts and tangible real-world applications, thereby engaging the minds of both scientists and laypersons.

A significant focus of Faraday's work is on the relationship between electricity and magnetism, which he posits as fundamentally linked forces. He explains how electric currents can produce magnetic fields and vice versa, leading to the development of his groundbreaking ideas about electromagnetic induction. This section showcases his innovative experiments, including the famed Faraday's cage, and elucidates how they revealed new insights into the nature of electricity and magnetism. His clear, accessible explanations demystify complex concepts, fostering an appreciation for the laws governing these forces.

Alongside electromagnetic theory, Faraday explores the role of chemical forces, particularly in the context of electrochemistry. He details how electrical energy can drive chemical reactions, such as electrolysis, emphasizing the interplay between electricity and chemical processes. Through his methodical experiments, he unravels the principles behind the movement of ions in a solution and how they relate to electrical currents, solidifying his contributions to the understanding of both chemistry and physics. This melding of disciplines reflects Faraday's holistic view of scientific inquiry.

Faraday also dedicates a portion of his work to discussing the concept of fields, which consider the distribution and effects of forces over space. He introduces the idea of a magnetic field and an electric field, demonstrating how these invisible forces influence objects within their vicinity. His descriptions provide a conceptual framework for future discussions in both physics and engineering, revealing how fields can be manipulated and harnessed for practical applications. This innovative approach forms the basis for later technological advancements and scientific concepts.

The text further highlights the significance of visualizing physical phenomena, encouraging readers to consider the underlying mechanisms governing forces. Faraday employs analogies and thought experiments to facilitate understanding and spark curiosity. His illustrative descriptions invite readers to engage with the material actively, fostering a mindset of inquiry and experimentation. He inspires a sense of wonder about the natural world, emphasizing that scientific exploration is an ongoing journey of discovery rather than a collection of static facts.

Throughout the book, Faraday's skillful narration blends scientific rigor with a poetic appreciation of nature, reflecting his belief in the unity of natural laws. He champions the concept that understanding one force can lead to insights about others, emphasizing the interconnectedness of all scientific disciplines. This perspective encourages a more integrated approach to science, where principles from different areas interact and inform each other, paving the way for innovative discoveries and advancements in multiple fields.

The concluding sections of the book reiterate Faraday's primary message: the pursuit of knowledge through understanding forces of nature is essential for both scientific and societal progress. He advocates for continued research and a dedication to uncovering the mysteries of the universe, urging future scientists to persist in inquiry. Faraday stresses the importance of education and public engagement with scientific concepts, asserting that fostering curiosity and critical thinking should be central to both scientific disciplines and education systems.

Overall, 'On the Various Forces of Nature and Their Relations to Each Other' encapsulates Faraday's pioneering thoughts and insights into the interconnectedness of natural forces. The work serves not only as a historical document but also as an influential guide for future generations of scientists. Faraday’s multidisciplinary approach and emphasis on experimentation inspire a deep respect for the scientific process, encouraging readers to appreciate the beauty and complexity of the natural world while motivating them to continue exploring its myriad forces.
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Michael Faraday’s lectures on the forces of nature, first published in 1852, appeared during a time of rapid industrial change and scientific development in England. The Industrial Revolution had ushered in steam-powered technologies that transformed manufacturing and transportation. Scientific discourse of the period still rested on Newton’s laws of motion and gravitation, while early ideas about species transformation, such as those proposed by Jean-Baptiste Lamarck, began to circulate alongside growing experimental approaches. Faraday’s work exemplified this empirical turn, relying on systematic observation and demonstration.

Political reforms in the first half of the century, notably the Reform Act of 1832, curtailed aristocratic influence in Parliament and extended voting rights to a broader segment of the middle class. This shift paralleled a rising public interest in scientific progress and debates over the social consequences of technological change. Faraday’s belief in collaborative inquiry resonated with calls for greater access to knowledge.

The experimental traditions established by pioneers such as Galileo and Newton provided the methodological framework within which Faraday operated. His investigations into electricity and magnetism built directly on earlier studies, leading to the discovery of electromagnetic induction and a new understanding of fields.

Institutions like the Royal Society and the Royal Institution fostered scientific collaboration and public engagement. Under Faraday’s stewardship of public lectures at the latter, large audiences witnessed live demonstrations, and his work inspired subsequent figures—among them James Clerk Maxwell—to develop mathematical descriptions of electromagnetic phenomena.

As Britain’s reliance on coal-powered industry grew, conversations about resource use and its social impact intensified. Faraday’s exploration of electrical effects offered theoretical underpinnings for later innovations in power generation and distribution, while highlighting the importance of considering both opportunities and risks in technological advancement.

Class divisions were stark in industrial England, and the Poor Law Amendment Act of 1834 underscored the hardships facing the urban poor. Faraday devoted effort to popular science education, viewing it as a means to empower wider audiences with an understanding of natural principles.

The revolutions of 1848 across Europe reflected widespread demands for political and economic reform. In this charged atmosphere, scientists felt compelled to address the moral dimensions of their work. Faraday’s public addresses often emphasized the responsibility that accompanies discovery.

The Great Exhibition of 1851 in London showcased industrial achievements alongside colonial trade goods. Faraday’s contributions to the scientific community supported the narrative of progress by clarifying the laws governing forces that powered machinery on display—inviting reflection on the ethical uses of technology.

Advances in communication, such as the electric telegraph developed in the 1830s, drew directly on principles of electromagnetism that Faraday first demonstrated. His experiments paved the way for reliable signaling systems that reshaped business, journalism, and personal correspondence.

During an age of expanding imperial reach, debates over who should control and share scientific knowledge grew more urgent. Faraday championed open demonstration and publication of results, challenging practices that kept discoveries confined to exclusive circles.

Faraday’s own journey—from a modest apprenticeship to a leading experimentalist—became well known after accounts based on his laboratory notes and correspondence appeared posthumously. His story illustrated how curiosity and perseverance could overcome social barriers, reinforcing the view that education should be accessible to all.

The intellectual climate also saw renewed emphasis on empiricism and reason. Thinkers such as John Stuart Mill advanced liberal ideas that aligned with Faraday’s experimental rigor. By prioritizing reproducible results over speculative theory, he helped cement the scientific method as the era’s cornerstone of inquiry.

Faraday was sensitive to the environmental and societal consequences of industrialization, and his reflections on the interconnectedness of natural forces encouraged consideration of sustainable practices. He saw the study of electricity and magnetism not only as technical challenges but as prompts to weigh the full impact of human enterprise.

Medical breakthroughs—such as the introduction of anesthesia in the 1840s—demonstrated how scientific research could directly improve human welfare. Faraday’s work, though focused on physical phenomena, paralleled these advances by underscoring the practical value of fundamental discovery.

Amid debates over science and faith intensified by the publication of Darwin’s On the Origin of Species in 1859, Faraday remained a devout Christian who viewed natural investigation as harmonious with spiritual belief. He argued that exploring the laws of nature revealed, rather than contradicted, a deeper order.

Ultimately, these mid-century lectures offered more than experimental findings: they reflected on the role of scientific understanding within a society undergoing profound change. Faraday portrayed discovery as a collective endeavor capable of empowering individuals and guiding ethical choices in an age of modernity.
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    Introduction
Michael Faraday was a British experimental scientist whose writings and lectures reshaped modern understandings of electricity, magnetism, and chemistry. Rising from modest origins in early 19th‑century London, he became one of the most influential communicators of science. His major published works include the multi‑part Experimental Researches in Electricity, the laboratory manual Chemical Manipulation, and widely read lecture volumes such as The Chemical History of a Candle and The Forces of Matter. Faraday’s accessible prose, careful experimental narratives, and vivid demonstrations made complex phenomena intelligible to specialists and lay audiences alike. His ideas underpinned electrical technologies and informed later theoretical syntheses in physics.
Education and Literary Influences
Faraday’s formal schooling was limited, but an apprenticeship to a London bookbinder afforded him an education by reading. He studied encyclopedias, scientific treatises, and practical manuals, copied passages, and constructed his own apparatus. Attendance at public lectures—especially those at the Royal Institution—proved decisive. After carefully preparing notes on Humphry Davy’s talks, he gained an assistantship that provided hands‑on training in a leading laboratory. This pathway—self‑education, disciplined observation, and workshop practice—shaped his lifelong method. Rather than advancing through traditional academic routes, he refined his craft through experiments, lectures, and writing that emphasized method, evidence, and clarity over erudition for its own sake.
Faraday’s intellectual formation drew on accessible, practical texts. Jane Marcet’s Conversations on Chemistry offered a lucid entry into contemporary chemical ideas and laboratory reasoning. Isaac Watts’s The Improvement of the Mind encouraged habits of attention, note‑keeping, and self‑discipline that Faraday adopted with zeal. Humphry Davy’s mentorship influenced both his experimental style and his public voice, showing how demonstration and discourse could work together. He also collaborated with scholars on scientific language, helping establish precise electrochemical terminology. The result was a distinctive prose: concrete, economical, and scrupulous about uncertainty, with a preference for well‑described phenomena and conceptual models over heavy mathematical formalism.
Literary Career
Faraday’s early publications balanced chemical discovery with instruction in method. Chemical Manipulation—aimed at students and practitioners—systematically explained apparatus, laboratory technique, and experimental precautions, reflecting his belief that sound practice undergirds sound inference. Alongside instructional writing, he reported significant chemical findings, including investigations into chlorine compounds and the isolation of benzene in the mid‑1820s. These papers, published in reputable journals, already showed his hallmark style: carefully staged observations, frank discussion of limits, and avoidance of speculative flourish. Readers encountered not only results but the reasoning that produced them, a narrative of experiment that invited replication and refinement by others.
His multi‑year series Experimental Researches in Electricity became a landmark of scientific prose and discovery. Beginning in the early 1830s, these papers documented electromagnetic induction, the “lines of force” conception, and the quantitative laws of electrolysis. Working with contemporaries on terminology, he introduced terms such as electrode, anode, cathode, and ion to stabilize discussion of new effects. The series combined lucid description with systematic variation of conditions, building a cumulative argument across successive memoirs. Its influence extended beyond laboratory practice: it shaped how physicists conceptualized fields and interactions and set a model for sustained, transparent reporting of complex experimental programs.
Faraday excelled at public communication. At the Royal Institution he delivered Friday Evening Discourses and initiated Christmas Lectures for young audiences, forging a tradition that continues. Two books—The Chemical History of a Candle and The Forces of Matter—grew from these talks and exemplify his method: familiar objects as gateways to fundamental principles, demonstrations that invite inquiry, and language pitched to curious non‑specialists without sacrificing precision. These works circulated widely, were translated, and helped establish the modern genre of popular science writing. They also reinforced a key point of his practice: understanding begins with attentive observation and grows through disciplined experiment.
Professional recognition accompanied his publications and lectures. Faraday was elected a Fellow of the Royal Society and received high honors from it, reflecting the esteem of his peers for both discovery and exposition. At the Royal Institution he served as Fullerian Professor of Chemistry, a role that integrated research, teaching, and public communication. His Bakerian Lectures at the Royal Society drew large audiences and careful scrutiny, and his clarity with apparatus and results earned admiration even from critics cautious about his conceptual innovations. Reviewers and colleagues alike praised the lucidity, integrity, and cumulative power of his written and spoken work.
Later in his career, Faraday gathered portions of his output into collected volumes such as Experimental Researches in Chemistry and Physics, making dispersed papers more accessible. His laboratory notebooks—meticulous records later published as Faraday’s Diary—revealed the discipline behind his polished prose: patient iteration, cross‑references, and candid assessments of failed attempts. He also wrote technical reports and advice for public bodies, including work related to lighthouse illumination and magnetism standards. Across these genres, the same voice persists: procedural transparency, conceptual economy, and a commitment to phenomena as the arbiter of theory. His writings thus became both archive and method for future investigators.
Beliefs and Advocacy
Faraday’s Sandemanian Christian faith shaped his public conduct and scientific ethos. He prized humility, truthfulness, and restraint, and was wary of speculative overreach. In practice this meant presenting claims no stronger than the evidence allowed, distinguishing observation from inference, and welcoming correction. He separated scientific duty from partisan politics and often avoided personal display. These commitments informed his prose: cautious in assertion, generous in acknowledging uncertainty, and oriented toward shared scrutiny. His reputation for integrity—earned as much by tone as by discovery—helped his papers and lectures function as trustworthy guides through rapidly expanding experimental terrain.
He championed education and the responsible use of knowledge. Through the Christmas Lectures and other public talks, he opened laboratory reasoning to artisans, students, and families, arguing implicitly that scientific understanding strengthens civic life. He demonstrated electrical safety and shielding—now emblematic in the Faraday cage—while warning against careless application of powerful effects. When approached about work with harmful chemical agents, he declined involvement, aligning practice with conscience. He advised institutions on practical improvements, notably in illumination and magnetism, seeking public benefit over prestige. In his advocacy, as in his writing, clarity served ethical ends: understanding guided by responsibility.
Final Years & Legacy
In the 1850s Faraday’s health and memory began to decline, and he gradually reduced his research and teaching load. He retained ties to the Royal Institution and continued occasional lectures, but withdrew from sustained experimental programs. With support from the Crown, he lived quietly at a residence associated with Hampton Court, focusing on correspondence, reflection, and the organization of past work. He died in the late 1860s, and contemporaries mourned the passing of a preeminent experimenter and public educator. Obituaries emphasized not only his discoveries but his character: modest, exacting, and devoted to the advancement and diffusion of knowledge.
Faraday’s long‑term impact is profound. His field‑based conception of electricity and magnetism informed James Clerk Maxwell’s mathematical synthesis and, through it, modern physics. Core devices of the electrical age—generators, transformers, and motors—trace to effects he discovered and explained. Units and concepts bear his name, including the farad (capacitance), the Faraday constant, the Faraday effect, and the Faraday cage. His lecture books, especially The Chemical History of a Candle, remain models of lucid explanation, inspiring educators and writers. Across science and culture, Faraday stands as an exemplar of disciplined experiment, ethical responsibility, and prose that makes nature’s subtleties legible.
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Which was first, Matter or Force? If we think on this question, we shall find that we are unable to conceive of matter without force, or of force without matter. When God created the elements of which the earth is composed, He created certain wondrous forces, which are set free, and become evident when matter acts on matter. All these forces, with many differences, have much in common, and if one is set free, it will immediately endeavour to free its companions. Thus, heat will enable us to eliminate light, electricity, magnetism, and chemical action; chemical action will educe light, electricity, and heat. In this way we find that all the forces in nature tend to form mutually dependent systems; and as the motion of one star affects another, so force in action liberates and renders evident forces previously tranquil.

We say tranquil, and yet the word is almost without meaning in the Cosmos.—Where do we find tranquillity? The sea, the seat of animal, vegetable, and mineral changes, is at war with the earth, and the air lends itself to the strife. The globe, the scene of perpetual intestine change, is, as a mass, acting on, and acted on, by the other planets of our system, and the very system itself is changing its place in space, under the influence of a known force springing from an unknown centre.

For many years the English public had the privilege of listening to the discourses and speculations of Professor Faraday, at the Royal Institution, on Matter and Forces; and it is not too much to say that no lecturer on Physical Science, since the time of Sir Humphrey Davy, was ever listened to with more delight. The pleasure which all derived from the expositions of Faraday was of a somewhat different kind from that produced by any other philosopher whose lectures we have attended. It was partially derived from his extreme dexterity as an operator: with him we had no chance of apologies for an unsuccessful experiment—no hanging fire in the midst of a series of brilliant demonstrations, producing that depressing tendency akin to the pain felt by an audience at a false note from a vocalist. All was a sparkling stream of eloquence and experimental illustration. We would have defied a chemist loving his science, no matter how often he might himself have repeated an experiment, to feel uninterested when seeing it done by Faraday.

The present publication presents one or two points of interest. In the first place, the Lectures were especially intended for young persons, and are therefore as free as possible from technicalities; and in the second place, they are printed as they were spoken, verbatim et literatim. A careful and skilful reporter took them down; and the manuscript, as deciphered from his notes, was subsequently most carefully corrected by the Editor as regards any scientific points which were not clear to the short-hand writer; hence all that is different arises solely from the impossibility, alas! of conveying the manner as well as the matter of the Lecturer.

May the readers of these Lectures derive one-tenth of the pleasure and instruction from their perusal which they gave to those who had the happiness of hearing them!

W. CROOKES.
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It grieves me much to think that I may have been a cause of disturbance in your Christmas arrangements[1]1, for nothing is more satisfactory to my mind than to perform what I undertake; but such things are not always left in our own power, and we must submit to circumstances as they are appointed. I will to-day do my best, and will ask you to bear with me if I am unable to give more than a few words; and as a substitute, I will endeavour to make the illustrations of the sense I try to express as full as possible; and if we find by the end of this lecture that we may be justified in continuing them, thinking that next week our power shall be greater,—why, then, with submission to you, we will take such course as you may think fit,—either to go on, or discontinue them; and although I now feel much weakened by the pressure of illness (a mere cold) upon me, both in facility of expression and clearness of thought, I shall here claim, as I always have done on these occasions, the right of addressing myself to the younger members of the audience. And for this purpose, therefore, unfitted as it may seem for an elderly infirm man to do so, I will return to second childhood and become, as it were, young again amongst the young.

Let us now consider, for a little while, how wonderfully we stand upon this world. Here it is we are born, bred, and live, and yet we view these things with an almost entire absence of wonder to ourselves respecting the way in which all this happens. So small, indeed, is our wonder, that we are never taken by surprise; and I do think that, to a young person of ten, fifteen, or twenty years of age, perhaps the first sight of a cataract or a mountain would occasion him more surprise than he had ever felt concerning the means of his own existence,—how he came here; how he lives; by what means he stands upright; and through what means he moves about from place to place. Hence, we come into this world, we live, and depart from it, without our thoughts being called specifically to consider how all this takes place[1q]; and were it not for the exertions of some few inquiring minds, who have looked into these things and ascertained the very beautiful laws and conditions by which we do live and stand upon the earth, we should hardly be aware that there was anything wonderful in it.[3q] These inquiries, which have occupied philosophers from the earliest days, when they first began to find out the laws by which we grow, and exist, and enjoy ourselves, up to the present time, have shewn us that all this was effected in consequence of the existence of certain forces, or abilities to do things, or powers, that are so common that nothing can be more so; for nothing is commoner than the wonderful powers by which we are enabled to stand upright—[2q]they are essential to our existence every moment.

It is my purpose to-day to make you acquainted with some of these powers; not the vital ones, but some of the more elementary, and, what we call, physical powers: and, in the outset, what can I do to bring to your minds a notion of neither more nor less than that which I mean by the word power, or force? Suppose I take this sheet of paper, and place it upright on one edge, resting against a support before me (as the roughest possible illustration of something to be disturbed), and suppose I then pull this piece of string which is attached to it. I pull the paper over. I have therefore brought into use a power of doing so—the power of my hand carried on through this string in a way which is very remarkable when we come to analyse it; and it is by means of these powers conjointly (for there are several powers here employed) that I pull the paper over. Again, if I give it a push upon the other side, I bring into play a power, but a very different exertion of power from the former; or, if I take now this bit of shell-lac[2] [a stick of shell-lac about 12 inches long and 1½ in diameter] and rub it with
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Fig. 2.
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Fig. 3. and Fig. 4.
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Fig. 5. and Fig. 6.
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Fig. 7.
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Fig. 8.
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Fig. 9.
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Fig. 10.
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