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    By treating the smallest domestic puzzle as an invitation to reason, A Guide to the Scientific Knowledge of Things Familiar transforms ordinary sights, sounds, and sensations into a disciplined path toward clear, accessible explanation, encouraging readers to ask why kettles sing, why windows mist in winter, and why shadows soften at dusk, then grounding each curiosity in observable causes that cultivate habits of attention, coherence, and patient inquiry.

Written by the English educator and writer Ebenezer Cobham Brewer, this work belongs to the realm of popular science and appeared in Victorian Britain during the mid-nineteenth century, when new audiences were seeking approachable accounts of natural phenomena. Its organizing principle is the catechism-like question-and-answer format, a method designed to make complex ideas memorable through structured prompts and concise replies. The guide circulated in multiple editions across the century, a sign of sustained interest in practical explanations that could be used at home or in the classroom, and it contributed to the period’s broader movement to connect scientific knowledge with everyday life.

The premise is straightforward and engaging: begin with a familiar occurrence—steam clouding a mirror, a candle’s glow, a draft under a door—and lead the reader from the immediate observation to the underlying principle. Heat, air, light, moisture, and simple mechanics are treated not as abstractions, but as forces continuously at work in ordinary rooms and streets. The style is lucid and measured, inviting readers of varied ages to follow a trail of reasoning without specialized training. The mood is patient and confidence-building, encouraging curiosity while reinforcing that careful explanation can render the commonplace newly intelligible.

Central themes include the demystification of the everyday, the discipline of cause and effect, and the formative power of attentive observation. Brewer’s approach suggests that knowledge deepens when it grows outward from the senses: what we see, feel, and hear can be traced back to consistent principles that govern natural processes. The book highlights how language can act as a bridge between experience and analysis, setting out terms and distinctions that help readers sort signal from noise. In doing so, it models a habit of mind that treats puzzles not as anomalies, but as opportunities for systematic understanding.

As a product of Victorian scientific culture, the guide reflects its era’s drive to make learning portable, practical, and morally serious without sacrificing clarity. Its domestic emphasis situates science within the rhythms of work, comfort, and routine, bringing concepts into reach for families, students, and self-taught readers. This placement matters: it frames scientific literacy as a shared civic good rather than a specialist pursuit. The book’s sustained readership and repeated reissues in the nineteenth century attest to its utility as a primer, a companionable text that could scaffold lessons, prompt discussion, and cultivate confidence with natural philosophy.

Formally, the question-and-answer scheme shapes the reading experience into a series of manageable steps: a prompt sharpens attention, a concise explanation supplies the principle, and a brief elaboration connects that principle to the world beyond the page. The voice is courteous and instructive, favoring clarity over ornament and steady progression over rhetorical flourish. Examples are chosen for their proximity to daily habits—preparing food, warming rooms, walking outdoors—so that conceptual gains can be confirmed by immediate experience. The result is a text that can be sampled in short sittings or read sequentially, always returning inquiry to the reader’s own surroundings.

For modern readers, the book offers two enduring appeals: it cultivates a resilient curiosity about ordinary things, and it opens a window onto historical practices of scientific explanation. Encountering its careful, incremental reasoning encourages habits of questioning that remain essential in contemporary life. At the same time, its nineteenth-century perspective—its examples, vocabulary, and pedagogical choices—invites reflection on how scientific understanding is communicated and revised over time. Whether approached as an introduction to foundational ideas or as a document of popular science in the Victorian era, Brewer’s guide restores wonder to the familiar and discipline to wonder itself.
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    A Guide to the Scientific Knowledge of Things Familiar explains everyday phenomena through a question-and-answer format designed for general readers and students. Brewer arranges topics by subject rather than by advanced theory, covering air, heat, light, sound, water, weather, domestic processes, and elementary physiology, with brief sections on electricity, magnetism, and astronomy. Explanations rely on clear definitions, common examples, and simple home observations, keeping mathematics to a minimum. The aim is to replace guesswork and superstition with straightforward natural causes, showing that familiar sights and routines—steam from a kettle, changing skies, or the behavior of a candle—follow understandable physical principles.

The opening sections address the atmosphere and its properties. Brewer explains that air has weight, elasticity, and pressure, and he describes how these features affect breathing, wind, and the operation of pumps and barometers. He outlines the composition of air and the role of oxygen in respiration and combustion. Practical issues—such as why chimneys smoke, why doors slam with drafts, and how ventilation removes stale air—are tied to differences in pressure and temperature. The catechism connects environmental observations to basic gas laws, presenting circulation of air in rooms and in the wider atmosphere as consistent results of density and buoyancy.

Heat and its effects are presented through familiar materials and household situations. Brewer distinguishes temperature from heat content and discusses expansion, contraction, conduction, convection, and radiation. He explains why metals feel cold, why liquids boil at different temperatures under varying pressures, and why steam carries large amounts of latent heat. Combustion is treated as a chemical process requiring oxygen, with the candle flame described by zones of heating, gas production, and light emission. Topics such as scalding, singeing, and the action of stoves and fireplaces illustrate how heat moves and how simple arrangements can improve warmth and fuel efficiency.

Light, vision, and color are introduced through reflection, refraction, and dispersion. Brewer uses mirrors, lenses, and prisms to show how images form and how white light separates into colors. He links atmospheric color—such as the blue of the sky and the red of sunsets—to scattering and the behavior of light in air. Shadows, halos, and rainbows illustrate how droplets and particles redirect light. The text explains why objects appear differently in air and water, why magnifying glasses enlarge, and how the eye focuses. These examples connect optical principles to daily experience, emphasizing predictable rules behind common visual effects.

Sound is explained as vibrations transmitted through air and other media. Brewer outlines pitch, loudness, and timbre, relating them to frequency and amplitude, and he shows how resonance strengthens tones in musical instruments and rooms. Echoes, stethoscopes, and the sounding of strings illustrate reflection and sympathetic vibration. Everyday observations—such as the muffling of sound by snow, the speed difference between light and thunder, and the way walls carry noise—serve to demonstrate transmission and absorption. The section highlights how structural materials shape acoustics and how voice and hearing depend on vibrating membranes and air columns following simple physical laws.

Water and weather phenomena are treated through evaporation, condensation, and changes of state. Brewer describes how clouds form from rising, cooling air; why dew and frost appear on exposed surfaces; and how rain, snow, and hail result from atmospheric conditions. He connects boiling and freezing points to pressure and dissolved substances, and he explains why ice floats and how bodies of water moderate climate. Barometers and thermometers appear as practical tools for reading the air’s condition. Winds, storms, and mists are linked to temperature gradients and moisture content, giving readers a framework for interpreting everyday changes in the sky and season.

Domestic chemistry and household processes translate general principles into practical examples. Brewer discusses fermentation and leavening in bread, infusion and extraction in tea and coffee, and why kettles sing or lids rattle as steam escapes. He explains soap’s action in loosening grease, the role of heat and agitation in cleaning, and the purpose of ventilation in kitchens and lamps. Fuel choice, smoke prevention, and the management of drafts tie back to combustion and airflow. Simple preservation methods, such as salting and drying, are introduced through their effects on microbes and water activity, linking familiar kitchen tasks to underlying physical and chemical causes.

Elementary physiology presents the body as a system governed by the same physical laws. Brewer describes respiration as gas exchange, the circulation of blood as a pumping and pipeline arrangement, and digestion as chemical transformation. Perspiration, clothing, and shelter are discussed in terms of heat loss, insulation, and evaporation. He relates cleanliness and fresh air to the removal of impurities and the maintenance of healthful conditions. The senses are outlined using mechanical and optical analogies, connecting hearing and sight to vibrations and refraction. These sections emphasize that bodily functions are continuous with general natural processes observable in ordinary surroundings.

Electricity, magnetism, and simple astronomical facts provide a broader context for familiar observations. Lightning and thunder are linked to electrical discharge, while magnets and the compass illustrate attraction, polarity, and orientation. Basic celestial motions explain day and night, seasons, and phases of the Moon, and gravity accounts for weight and tides. Brewer concludes by reiterating the value of careful observation and straightforward reasoning. By tracing household and environmental effects to consistent principles, the guide’s central message is that scientific laws illuminate ordinary life, enabling readers to recognize patterns, anticipate outcomes, and apply knowledge usefully without advanced mathematics.
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    Ebenezer Cobham Brewer composed A Guide to the Scientific Knowledge of Things Familiar in early Victorian Britain, with first editions appearing in the late 1830s from Norwich, a provincial city with lively printing houses and dissenting educational traditions. The book circulated widely through the 1840s–1870s, a period defined by Queen Victoria’s reign (from 1837) and by the social transformations of industrialization and urban growth. Brewer, a Cambridge-educated clergyman, wrote for household readers confronting coal smoke, gaslight, and new machines in the home. The work’s catechetical questions and answers mirror both parlor instruction and schoolroom recitation, translating contemporary science into explanations of everyday phenomena in kitchens, workshops, and streets.

The Industrial Revolution formed the most immediate backdrop. Britain’s mechanized factories, fueled by coal and steam, transformed cities like Manchester and Birmingham, while the Liverpool and Manchester Railway opened in 1830 signaled the railway age under George Stephenson’s engineering leadership. The practical problems these changes generated—smoky chimneys, condensation, draughts, and the properties of heat and combustion—are precisely those the book elucidates. Brewer’s explanations of steam, boiling, and the behavior of gases are rooted in the Watt-era steam engine’s legacy (1760s–1780s) and speak to readers who rode trains, heated with coal, and navigated the physics of soot and ventilation in cramped urban dwellings.

A nationwide culture of public science emerged with the British Association for the Advancement of Science (founded at York in 1831) and the Royal Institution in London (1799), where Michael Faraday popularized experimental demonstrations, including the Christmas Lectures begun in 1825. Provincial BAAS meetings and mechanics’ hall lectures brought chemistry, electricity, and meteorology to middle-class and artisan audiences. Brewer’s Q&A method echoes this demonstrative pedagogy, rendering Faraday’s laboratory curiosities into domestic examples—candles, kettles, mirrors, and magnets. The book thus participates in the same movement that converted elite experimental philosophy into broadly accessible “useful knowledge” for townspeople and families.

The expansion of mass education and cheap print most decisively shaped the work’s purpose, form, and reach. From 1833 the British state issued its first annual grant for elementary schooling, while Mechanics’ Institutes—pioneered by George Birkbeck’s classes in Glasgow (from 1800) and institutionalized in London in 1823—trained artisans in applied science. The Society for the Diffusion of Useful Knowledge (1826) issued the Penny Cyclopaedia (1833–1844) and other affordable publications, aided by steam-powered presses introduced to British newspapers in 1814. The Ragged School Union (1844) and later the Elementary Education Act (1870, steered by William Forster) expanded schooling for the poor through elected school boards and standardized curricula. Tax and legal reforms lowered barriers to cheap reading: the newspaper stamp duty fell in 1836 and was abolished in 1855, while the paper duty ended in 1861, making low-cost instructional books viable. Literacy rose markedly—male literacy climbed from roughly three-fifths in the 1830s to well above four-fifths by the 1870s, with women’s literacy also advancing toward three-quarters—creating a vast audience eager for lucid explanations. Norwich publishers such as Jarrold & Sons issued inexpensive editions of Brewer’s Guide in the late 1830s and 1840s, and American reprints by D. Appleton & Co. in New York ensured a transatlantic readership. The catechism format fit home study, Sunday schools, and evening classes, requiring neither laboratory nor costly apparatus. By anchoring explanations in common objects—lamps, chimneys, teapots, dew on windowpanes—the book served the pedagogical needs of self-improvement societies and schoolrooms alike. In short, the institutional growth of popular education and the economics of cheap print did not merely encourage but structurally enabled Brewer’s fusion of scientific content with domestic practicality.

Public health crises also framed its themes. Britain’s cholera epidemics of 1831–1832, 1848–1849, and 1853–1854 spurred Edwin Chadwick’s Report on the Sanitary Condition of the Labouring Population (1842) and the Public Health Act of 1848. John Snow’s 1854 Broad Street pump investigation in Soho contested miasma theory, while the “Great Stink” of 1858 prompted Joseph Bazalgette’s interceptor sewer works (1859–1865) in London. Brewer’s frequent discussions of air, odors, contagion, and ventilation resonate with these debates, guiding readers on draughts, foul air in close rooms, and the purifying effects of heat and airflow at a moment when domestic practice and urban infrastructure were under reform.

Breakthroughs in heat and energy theory gave scientific ballast to domestic questions about stoves, kettles, and engines. James Prescott Joule’s experiments on the mechanical equivalent of heat (published 1843, presented at the BAAS in 1847) and later formulations by Rudolf Clausius (1850) and William Thomson (Lord Kelvin; absolute temperature scale proposed in 1848) reframed heat as energy in transit, not a material “caloric.” The Great Exhibition (London, 1851) in the Crystal Palace showcased steam engines, machine tools, and glass and iron technologies to over six million visitors. Brewer’s everyday illustrations—expansion of air, conduction, condensation—translate this thermodynamic revolution into household understanding.

The electric and telegraphic age unfolded rapidly. William Fothergill Cooke and Charles Wheatstone patented an electric telegraph in 1837; by 1839 the Great Western Railway installed a line near London. In the United States, Samuel Morse sent “What hath God wrought” between Washington and Baltimore in 1844. Under Cyrus W. Field, the first transatlantic cable failed in 1858; a durable link was achieved in 1866 by the Great Eastern. Set against Faraday’s discoveries in electromagnetism and the earlier voltaic pile (1800), Brewer’s chapters on lightning, magnetism, and electrostatics give readers conceptual tools to grasp signaling, shocks, and the safe use of conductors and lightning rods.

As social and political critique, the book answers Victorian anxieties about industrial modernity by arming householders—especially the lower middle class and skilled workers—with rational explanations that counter superstition and fatalism. Its attention to smoke, foul air, fuel economy, and contagion implicitly condemns the urban hazards produced by laissez-faire growth, reinforcing sanitary reform and domestic safety. By framing scientific knowledge as a common civic resource rather than a gentleman’s prerogative, it quietly challenges class barriers to education. The work models a practical ethic of public good—clean air, safe water, efficient heating—inviting readers to demand infrastructural remedies and to govern their homes with informed agency.
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Of all science, none is more generally interesting than that which explains the common phenomena of life.[1q] We see that salt and snow are both white, a rose red, leaves green, and the violet a deep purple; but how few persons ever ask the reason why! We know that a flute produces a musical sound, and a cracked bell a discordant one—that fire is hot, ice cold, and a candle luminous—that water boils when subjected to heat, and freezes from cold; but when a child looks up into our face and asks us “why,”—how many times is it silenced with a frown, or called “very foolish for asking such silly questions!” The object of the present book is to explain about 2000 of these “silly questions” (which are often more easily asked than answered) in language so simple that a child may understand it, yet not so childish as to offend the scientific; and in order that the answers may be strictly correct, not only the most approved modern authors have been consulted, but the manuscript has been submitted sheet by sheet to the revision of two gentlemen of acknowledged reputation for scientific attainments. To the Rev. A. Bath Power, M. A. especially, great obligation is due, for a careful revision of the whole manuscript, for many excellent hints, and useful additions. In conclusion, so much diligence has been bestowed upon this little work for nearly ten years, so much useful information has been supplied by scientific friends, and so minute a revision has been made of every answer, that it is no presumption to express a hope that this “Guide to the Scientific Knowledge of Things Familiar” will become generally useful and acceptable, not only to the young, but to those advanced to maturer life.

In this work some questions occur more than once, because they serve to illustrate different principles; and whenever cognate questions occur, the answers have been rendered as similar as possible, in order to assist the memory of the learner.
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Q. What is heat?




A. The sensation of warmth.







Q. How is this sensation produced?




A. When we touch a substance of higher temperature than ourselves, the warmer substance keeps parting with its heat, till both are of equal temperature.







Q. What is that “stream of heat” called, which flows thus, from one body, to another?




A. Calo’ric[1]. Caloric, therefore, is the matter of heat, which passes from body to body; but Heat is the sensation, of warmth, produced by the influx of Calo’ric.









Q. What are the four principal sources of heat?




A. 1.—The Sun. 2.—Electricity. 3.—Chemical Action: and 4.—Mechanical Action.







Q. What are the principal effects of heat?




A. Expansion, Liquefaction, Vaporization, and Ignition.
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Q. What is the principal source of Heat?




A. The Sun.







Q. Why do burning glasses set fire to substances submitted to their power?




A. The rays of the sun, collected by the Burning Glass, are all bent to one point, called the “focus;” thus the heat and light, (which should be diffused over the whole glass,) being gathered together into one point, are very greatly increased.









Q. Why is there a dark rim round this focus?




A. Because the rays of light, which should have fallen there, are bent into the focus, and the space around, (being deprived of these rays) is accordingly darkened.







Q. Are all the rays bent into one point?




A. No, not quite all: and, therefore, the rim round the focus is only slightly shadowed.







CHAPTER II.


Table of Contents





Q. What is the second chief source of heat?




A. Electricity.







Q. What is lightning?




A. Lightning is only an Electric Spark, taken from the clouds.







Q. What causes the discharge of an electric cloud?




A. When a cloud, overcharged with electric fluid, approaches another which is under-charged, the fluid rushes from the former into the latter, till both have the same quantity.









Q. Is there any other cause of lightning, besides the one just mentioned?




A. Yes; sometimes mountains, trees, and steeples, will discharge a lightning cloud floating near; and sometimes electric fluid rushes out of the earth, into the clouds.







Q. What produces electricity in the clouds?




A. 1st—The evaporation from the earth’s surface.

2ndly—The chemical changes perpetually going on: and

3rdly—Currents of air of unequal temperature, excite electricity by friction, as they pass by each other.







Q. How high are the lightning-clouds from the earth?




A. Electrical clouds are the lowest of all clouds; they are rarely more than 700 yards above the ground; and sometimes, they actually touch the earth with one of their edges.







Q. How high are the clouds generally?




A. In a fine day, the clouds are often 4 or 5 miles above our head; but the average height of the clouds is from 1-1/2 to 2 miles.









Q. Why is lightning sometimes forked?




A. When the lightning-cloud is a long way off, the resistance of the air is so great, that the electrical current is diverted into a zig-zag course.







Q. Why does the resistance of the air make the lightning zig-zag?




A. As the lightning condenses the air, in the immediate advance of its path; it keeps flying from side to side, in order to pass where there is the least resistance.







Q. How does lightning condense the air in the immediate advance of its path?




A. The air is condensed by the rapidity of the lightning-flash.







Q. Why is forked lightning more dangerous than a straight flash?




A. Whatever resists the flash, diverts its course; and when terrestrial objects offer resistance to the current, they are in great danger of being destroyed.







Q. Why are there sometimes two flashes of forked lightning at the same moment?




A. Sometimes (in very severe storms) a flash of lightning will divide into two or more parts; and then each branch assumes the zig-zag form.









Q. Why is the flash sometimes quite straight?




A. When the lightning-cloud hovers near the earth, as the flash meets with very little resistance, it is not diverted; or (in other words) the flash is straight.







Q. What is the cause of sheet lightning?




A. It is only the reflection of distant flashes, not distinctly visible: and sometimes several flashes (from different clouds) intermingle, and form one vast blaze or sheet of lightning.







Q. Which form of lightning is the most dangerous?




A. The ball of fire is by far the most dangerous; and the zig-zag lightning is next in danger. Sheet lightning is not often attended with danger.







Q. Why are balls of fire so very dangerous?




A. Because (whenever they fall) much mischief is occasioned by their bursting, which they always do, with an explosion like that of a cannon.







Q. Do these balls of lightning ever run along the ground?






A. Yes; they often run a considerable way along the ground, then stop for a little time, and burst in numberless pieces: sometimes each of these pieces will explode; and at other times, the whole ball will burst at once, producing most mischievous consequences.







Q. What mischief will these balls of fire produce?




A. They will set houses and barns on fire; and kill all cattle and human beings, which happen to be in their course.







Q. Why does lightning sometimes kill men and beasts?




A. When the electric current passes through a man or beast, it produces so violent an action upon the nerves, that it destroys life.







Q. When is a person struck dead by lightning?




A. Only when his body forms a part of the lightning’s path: i. e. when the electric fluid (in its way to the earth) actually passes through his body.









Q. Why are men sometimes maimed by lightning?




A. Because lightning strikes with amazing force, whatever opposes it: and if a man stand in the way, it strikes him such a blow, as to maim him.







Q. What is thunder?




A. Lightning parts the air through which it passes; and when the parted air closes again, the noise made by the concussion, is called Thunder.







Q. Why does lightning part the air through which it passes? It does not part a rod of iron.




A. Iron is a conductor, and therefore allows the fluid to go freely through it: but air being a non-conductor, resists the lightning; which, therefore, rips it open, in order to pass through it.







Q. Why is thunder sometimes one vast crash?




A. When the lightning-cloud is near the earth, as the flash is straight,—the whole volume of air (through which it passes) collapses at once; and produces one unbroken sudden crash.







Q. What is meant by the air collapsing?






A. When the rent air closes again, it is said to collapse.







Q. Why is the peal sometimes an irregular mangling broken roar?




A. When the lightning-cloud is a long way off, as the flash is zigzag, the air does not collapse all at once; and as we hear the concussion of one part after another, the peal is broken, protracted, and irregular.







Q. Which part of the collapsing air do we hear first?




A. That part nearest the earth; then the strata above; and last of all, that in the immediate vicinity of the cloud.







Q. What is meant by “strata of air?”




A. If a board were laid upon the earth, and several other boards were piled upon it, this pile would represent strata of wood.







Q. How does this illustration apply to the air?




A. A layer of air covers the earth; another layer rests upon it; and thus layer is piled upon layer, for 50 miles in height. Each layer is a “stratum” of air; and the plural of stratum is strata.









Q. Why do we hear the collapsing of the air nearest the earth first?




A. Because sound takes a whole second of time to travel 380 yards; but the air is ripped from top to bottom instantaneously: if, therefore, the cloud were 1000 yards off, we should hear the collapsing of the lowest strata nearly three seconds, before we heard that in the immediate vicinity of the cloud.







Q. Why is the thunder sometimes like a deep growl?




A. When the storm is far distant, the thunder sounds like a deep growl.







Q. Does not scenery affect the sound of thunder?




A. Yes; the flatter the country, the more unbroken the peal: Mountain scenery breaks the peal, and makes it harsh and irregular.







Q. What is the cause of rolling thunder?




A. The rolling is produced by the reverberation of the thunder along the massive clouds.







Q. What is meant by the reverberation?




A. The echo.









Q. Why is a flash of lightning generally followed by a pouring rain?




A. The cloud collapses, as soon as the electric fluid has left it; and the water it contained is squeezed out.







Q. Why is a flash of lightning generally followed by a gust of wind?




A. The flash rent the air asunder through which it darted; and when the two parts collapse, a rapid motion is produced, which we call wind: the vibration of the thunder contributes also to agitate the air.







Q. What is meant by the “vibration of the thunder?”




A. The quivering motion it gives to the air, by its loud sound.







Q. Why is there no thunder to what is called summer lightning?




A. Because the lightning-clouds are so far off, that the sound of the thunder is lost, before it reaches the earth.







Q. Do thunder-bolts ever drop from the clouds?




A. No; the notion of thunder-bolts falling from the clouds, arises from the globular form, that is sometimes assumed by a flash of lightning.









Q. Why is the thunder often several moments after the flash?[1]




A. The flash travels nearly a million times faster than the thunder; if, therefore, the thunder has far to come, it will not reach the earth till a considerable time after the flash.


[1] The speed of lightning is so great, that it would go 480 times round the earth in one minute: whereas, thunder would go scarcely 13 miles in the same space of time.









Q. Can we not tell the distance of a thunder-cloud, by observing the interval which elapses between the flash and the peal?




A. Yes; the flash is instantaneous, but the thunder will take a whole second of time to travel 380 yards: hence, if the flash is 5 seconds before the thunder, the cloud is 1900 yards off.

(i. e. 380 × 5 = 1900 yards.)







Q. What places are most dangerous to be in, during a storm?




A. It is very dangerous to be near a tree, or lofty building; it is dangerous also, to be near a river, or any running water.







Q. Why is it dangerous to be near a tree, or lofty building, during a thunder-storm?




A. Because a tall pointed object, (like a tree or spire,) will frequently discharge a lightning-cloud; and then the electric fluid will pass down it, in its way to the earth.







Q. How can a tree or spire discharge a lightning-cloud?




A. A lightning-cloud (floating over a plain) may be too far off to be discharged by it; but as a tree, or spire, would shorten the distance between the cloud and its conductor, it might no longer be too far off a conductor to be discharged.







Q. Is not air a conductor of lightning?




A. No; dry air is not a conductor of lightning; and therefore, the flash rends it in twain, to get to some conductor.







Q. Why would it be dangerous to stand near a tree or spire, while lightning is passing down it?




A. Because the electric fluid (called lightning) always rushes down the outside of the tree or spire; and if any one were standing near, might pass through him, and kill or maim him.







Q. Does lightning go through the inside or outside of a tree?






A. It rolls down the outside of a tree; but passes through the inside of a man.







Q. Why does lightning pass down the outside of a tree?




A. Lightning always makes choice of the best conductors; and the outside of a tree is a better conductor than the inside.







Q. Why does lightning pass through the inside of a man?




A. As the fluids of the human body make a better conductor than the skin, therefore lightning passes through a man, and not down the skin.







Q. Why is it dangerous to be near a deep river, or any other running water, during a thunder-storm?




A. Because running water is a good conductor; and lightning always takes in its course the best conductors.







Q. Why is it dangerous for a man to be near water, in a thunder-storm?




A. Because the height of a man may be sufficient to discharge a cloud: and (if there were no taller object nigh) the lightning might make the man its conductor to the water.









Q. Why is it dangerous to ring church-bells during a thunder-storm?




A. For two reasons: 1st—Because the steeple may discharge the lightning-cloud, in consequence of its mere height.

2ndly—The swinging of the bells causes a current of air, which collects electric fluid.







Q. Why is it unsafe to run or drive fast during a thunder-storm?




A. The rapid motion of running causes a current of air, which collects electric fluid, and is often fatal.







Q. What parts of a dwelling are most dangerous during a thunder-storm?




A. The fire-place, (especially if the fire be lighted); the attics and cellar. It is also dangerous to sit close by the walls; to ring the bell; or to bar the shutters, during a thunder-storm.







Q. Why is it dangerous to sit before a fire, during a thunder-storm?




A. Because the heated air and soot are conductors of lightning; especially when connected with such excellent conductors as the stove, fender, and fire-irons.









Q. Why are the attics and cellar dangerous, during a thunder-storm?




A. Lightning sometimes passes from the clouds to the earth, and sometimes from the earth to the clouds; and therefore, the middle story of a house is always the safest to be in, during a thunder-storm.







Q. When does lightning pass from the earth to the clouds?




A. When the clouds are in a “negative” state of electricity.







Q. When does lightning pass from the clouds to the earth?




A. When the clouds are in a “positive” state of electricity.







Q. What is meant by the clouds being in a “positive state of electricity?”




A. When the clouds contain more electric fluid than they generally do, they are said to be in a positive state of electricity.







Q. What is meant by the clouds being in a “negative state of electricity?”




A. When the clouds contain less electric fluid than they ought to do, they are said to be in a negative state of electricity.









Q. Does the flash proceed from a negative or positive body?




A. Always from a positive body, or one over-burdened with electric fluid.







Q. When lightning flashes from the earth to the clouds, what is the flash called?




A. It is called the “returning stroke;” because the earth (being over-burdened with electric fluid) returns the surplus quantity to the clouds.







Q. Why is it dangerous to lean back against a wall during a thunder-storm?




A. Because the electric fluid sometimes runs down the wall of a house or room; and (as a man is a better conductor than a brick wall), would make him its path, and injure him.







Q. Why is it dangerous to ring a bell during a thunder-storm?




A. Bell-wire is an excellent conductor; and (if a person were to touch the bell-handle), the electric fluid, passing down the wire, might run through his hand and injure it.







Q. Why would the lightning run through a man touching a bell-handle?






A. Because the human body is a better conductor than the wall (between the bell-handle and the floor); and as lightning always chooses the best conductors for its path, it would (in this case) pass through the man, and injure him.








Q. Why is it dangerous to bar a shutter during a thunder-storm?




A. The iron shutter-bar is an excellent conductor; and (if a person were touching the bar), the electric fluid passing down it, might run from the bar through the person touching it, and injure him.







Q. Why is it dangerous to be in a crowd during a thunder-storm?




A. For two reasons. 1st—Because a mass of people form a better conductor than an individual: and

2ndly—The vapour from a crowd increases the danger of such a place.







Q. Why is a mass of bodies a better conductor than a single body?




A. Each living body is a conductor of electricity; and a connected mass of such conductors is more likely to be struck, than a single individual.







Q. Why is the danger increased by the vapour which rises from a crowd?




A. Vapour is a conductor, and therefore, may determine the shock; especially when connected with so many living bodies.







Q. Why is a theatre[2] dangerous, during a thunder-storm?




A. Because the crowd assembled there, and the great vapour arising from so many living bodies, render a theatre an excellent conductor of lightning.







Q. Why is a flock of sheep in greater danger than a smaller number?




A. Because each sheep is a conductor of lightning, and the greater the number, the better its conducting power; besides, the vapour arising from a flock of sheep increases its conducting power, and its danger.







Q. Why is a herd of cattle in danger during a storm?




A. 1st—The number of living bodies increases the conducting power of the animal fluids: and



2ndly—The vapour arising from a herd is also a good conductor.







Q. If a person be abroad in a thunder-storm, what place is the safest?




A. Any spot about 20 or 30 feet from some tall tree or building; unless that spot be near to running water.







Q. Why would it be safe to stand 20 or 30 feet from some tall tree, in a thunder-storm?




A. Because the lightning would always choose the tall tree as a conductor, rather than the shorter man; and he would not be sufficiently near the tree, to be injured by the electric current passing down it.







Q. If a person be in a carriage in a thunder-storm, in what way can he travel most safely?




A. He should not lean against the carriage; but sit upright, without touching any of the four sides.







Q. Why should not a person lean against the carriage in a storm?




A. Because the electric fluid might run down the sides of the carriage; and (if a person were leaning against the sides), would make choice of him for a conductor, and perhaps destroy life.







Q. If a person be in a house during a thunder storm, what place is safest?




A. Any room in the middle story. The middle of the room is best; especially if you place yourself on a mattrass, bed, or hearth-rug.







Q. Why is the middle story of a house safest in a thunder-storm?




A. Because (even if the fluid struck the house), its strength would be exhausted before it reached the middle story.







Q. Why is the middle of the room more safe, than any other part of it, in a thunder-storm?




A. Because, if the lightning came into the room at all, it would come down the chimney or walls of the room; and therefore, the further distant from these, the better.







Q. Why is a mattrass bed, or hearth-rug a good security against injury from lightning?




A. Because they are all non-conductors; and, as lightning always takes in its course the best conductors, it would not select such things as these.









Q. Is it better to be wet or dry during a storm?




A. To be wet: if a person be in the open field, the best thing he can do, is to stand about 20 feet from some tree, and get completely drenched to the skin.







Q. Why is it better to be wet than dry?




A. Because the wet clothes would form a far better conductor than the fluids of our body; and, lightning would roll down the wet clothes, without touching our body at all.







Q. What is the safest thing a person can do to avoid injury from lightning?




A. He should draw his bedstead into the middle of his room, commit himself to the care of God, and go to bed; remembering that our Lord has said, “The very hairs of your head are all numbered[2q].”







Q. What is a lightning-conductor?




A. A metal rod fixed in the earth, running up the whole height of a building, and rising in a point above it.







Q. What metal is the best for this purpose?




A. Stout copper wire[3].







Q. Why is copper wire better than iron?




A. 1st—Because copper is a better conductor than iron:

2ndly—It is not so easily fused or melted: and

3rdly—It is not so much injured by weather.







Q. What is the good of a lightning-conductor?




A. Metal wire is a most excellent conductor; and as the lightning makes choice of the best conductors, it would run down the metal wire, rather than the bricks of the building.







Q. How far will the beneficial influence of a lightning-conductor extend?




A. It will protect a circumference all round, the diameter of which is (at least) 4 times as long as that part of the rod, which rises above the building.







Q. Give me an example.




A. If the rod rise 2 feet above the house, it will protect the building for (at least) 8 feet all round.
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