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??? Vol. IL employment for the microscope. In T W O P A R T S. I.nbsp;An Examination of Salts and Saline SuS^JtameSyXktiT amazing Configurations and Cry fids, as formed under the Eye of the Objerver: WITH Subftances, whe/ebrrhfc quot;nbsp;for Inipectioa ; ' Whereby the Curtous may alvvays be furnilhed with numberkla Objeas hitherto little knowLalso Occafional Confiderations onnbsp;Foijons, the of Amber, Corah, and many other Subjefts ii.nbsp;An Account of various Animalculesnever before defcribed , and of many other Microjcopical Discoveriesquot; With observations and remarks, A ^ . . . likewise Â?f the Microscope ufed ir. quot;ie-v the Size of magnified Objeds.tâ€žn. n-nbsp;together with Inftrudions for printing off any Medal or A 2
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??? TO THE RIGHT HONOURABLE The Earl of Cardigan My L O R D, I S Grace the late Duke ofMontagu, (whofeName muftbe ever dear to all that knew him) waspleafed to honour, with his particularNotice, the Experiments and Obferva^tionsdefcribedinthe following Sheets,and frequently expreffed his Defire ofhaving them made public: and as yourLordiliip feemed no lefs to admirethefe wonderful Operations of Nature,I take the Liberty to requeft yourAcceptance of a Work, whofe No-rA 3nbsp;yelty



??? vi dedication. veity and Variety will, I hope, yield you, fome Entertainment, at the fameTime it affords me the defirable Op-portunity of profcfTmg my moft hum-ble Refpe61. The Firft Part of this Treatife dif- covers in the Particles of Matter com-pofing Salts and faline Subftances,Properties whofe amazing Effedswould furpafs all human Belief orConception, were we not convincedof their Truth by the ftrongeft ocularDemonftration. That beautiful Or-der in which they arrange themfelvesand come together under the Eye,after being feparated and fet at Li-berty by Diffolution, is here defcrib-ed and (hewn.â€”â€”Did they amongftthem all compofe but one Kind ofFigure, however fimple, with Con- ftancy andRegularity, we fhould de-clare



??? DEDICATION. viidare it wonderful : What muft wethen fay, when we fee every Speciesworking as it were on a differentPlan, producing Cubes, Rhombs,Pyramids, Pentagons, Hexagons, Oc-tagons, or fome other curious Figurespeculiar to itfelf ; or compofing aVariety of Ramifications, Lines, andAngles, with a greater MathematicalExadnefs than the moil: fkilfui Handcould draw them ? Senfible of my own Ignorance, Ipretend not to account how this isdone : all I know is, that Chance orAccident cannot pofTibly produceConftancy and Order, nor inert Mat-ter give Adivity and Diredion to it-felf. When therefore thefe Particlesof Salts are feen to move in Rank andFile, obedient to unalterable Laws,and compofe regular and determined A 4nbsp;Figures J



??? viii DEDICATION.Figures, we muft recur to that Al-mighty Wifdom and Power whichplanned out the Syftem of Nature,direds the Courfes of the Heavens,and governs the whole Univerfe. The Experiments here defcribed,and which the Reader is inftrucled tomake, muft I think generally enter-tain ; but merely to entertain, is,I hope, the Icaft of their Vforth.They may poiTibly lead to theKnowledge of what pafles in theFormoticn of Gems, and the moftbeautiful mineral ProducStions: Andas every new Difcovery is an Encou-ragement to farther Difquifition, theHints here given may perhaps fet ablerHeads at Work to improve Art on thePrinciples of Nature. Examinationsby the Microlcope, in the Mannerhere direded, may likewife be em-ployed to afcertain the Truth and Purity



??? DEDICATION. ixPurity of many limple Subftances andCoropofitions made ufe of in Medi^cine, and deted Fraud and Impoli-rtion. The minute living Animals exhi-bited in the Second Part of this Work,will excite a confiderate Mind to ad-inire in how fmall a Compafs Lifecan be contained, what various Or-gans it can aduate, and by what dif-ferent Means it can fubfift. Theywill alfo fhew that the Hand whichniade them is not confined to Size orForm; and that it has not beenv/anting to beftow on Creatures al-rnofl: invifible, and feemingly incon-fiderable, every Member and Facultyconvenient to their Happinefs.â€”Butthis is an endlefs Subjed, with whichI fliall detain you no longer, than topbferve, that were there wanting Proofs



??? x DEDICATION.Proofs of a Deity, they might hereI think be found in great Abund-ance. Your Lordfhip's great Condefcen-fion and Goodnefs, in honouring thisquot;Work and its Author with your Pa-tronage, muft always be rememberedand acknowledged with the utmoftGratitude, by, My Lord, Your Lordfhip's much Obliged^p.d moft Obedient Humble Servant, Henry Baker ^ PREFACE.



??? t quot; 3 PREFACE. hoped the Book now publi?Ÿed, willbe accepted favourably by the Curiousy andparticularly by thoje acquainted with the TJfesof the Microfcope, as it opens to their Viewan almo?Ÿ inexhau?Ÿible Store of ObjeSis for thatIn?Ÿrument j and many who are Strangers toit, may, 'tis likewife hoped, be excited by whatthey read here, to lend fome Attention to fuchof Nature s wonderful ProduBions as cannotbe known without it. The earnefl Wi?Ÿ andBe?Ÿre of the Author is, that all People wouldfee with their own Eyes, and determine by their'own Judgment 5 neither ra?Ÿly di?Ÿelievingâ€?what is here related becaufe it may feem furprizing



??? xiinbsp;PREFACE. furprizing, nor lazily giving it Credit on hisbare Word without maki'ng Experiments them.quot;Jehes,. As many of both Sexes, who have not hadthe Advantage of a learned Education, arenotwithjlanding greatly defircus of Knowledge jfor the Sake offuch, this Treatife is writtenin 'Terms mojl eafy to be underjlood-, and aJhort Account of the feveral Subftances hereexamined is given for their Information. Be legs Far don of the Phyficians and Che-mifts, for encroaching now and then on theirProvince, in the Courfe of the following Oh-fervations and Remarks; and hopes they willgeneroujly excufe any Miftakes he may havefallen into, as he is neither Phyfician nor Che-mift. 'Thofe too who are themfilves well ac-quainted with the SubjeBs here defcribed, willnot, he hopes, he difpleafed at his endeavouringto injlruB fuch as

know them not. He acknowledges his Obligations to manyingenious Friends, wha have favoured him with



??? PREFACE.nbsp;xiii T fSe/r Obfervations from 'Time to TimetJeveral of which are irferted in this Workiand Jhall always be thankful to any Gentle nanwho will fend him an Account of whatever bethinks remarkableÂ? Contents
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??? Contents of the Chapters, PART the FIRST. CHAP. I. Concerning the Configurationand Cryftals of Salts and faline Sub-ftances,nbsp;page I Chap. II. quot;the Method of preparing Salts andfaline Subftances,yor the viewing their Con-figurations,nbsp;lo III. Of Silts in general,nbsp;i6 Chap. IV. Of Diffolution,nbsp;19 Chap. V. Of Cryjializationynbsp;21 Chap. VI. DireBions for making a Colledionof the Solutions of Salts and faline Sub-ftances, and preferving them always inReadinefs to be examined by the Micro-fcope, Chap. VII. A general Explanation of thePlates, with fome farther Thoughts on theCryftals and Configurations of SaltÂ?, 37 Chap. VIII. Of Gem Salt, Spring Salt, andSea Salt, Chap. IX. Nitre or Salt Petre,nbsp;62 Chap. X. Of Vitriol in General,nbsp;75 Chap,
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Salts,amp;c.nbsp;^ I ^ Vol. ii,nbsp;^nbsp;vakx
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Experiments, 422 Remarks



??? Remarks on a Micrometer to be applied toDouble Compound Microfcopss. By Mar-tin Folkes, Efq-, F. R. S.nbsp;p. 426A Defcription of Mr. Leeuwenhoek's Micro-fcopes,quot; ' 434Dire??lions for making the Reprefenfation orfiSiure of any Medal or Coin, 436 EMPLOY-



??? Â? * Â? # *â– # Â?##Â? **##*#Â?Â?Â? employment FOR THE Microscope, amp;c. chap. i. Concerning the Configurations andCrystals / Salts SalineSubstances. I wifh nothing more heartilyte^ ^ ^han the real Advancement of ufe-f^l Knowledge, by difcovering, asfar as poffible, the Operations ofi^ature in the Formation of Bodies, andthen- EfFeds on one another: and as thereafonable Way of accounting fortheir Eixedts muft arife from a Difcoveryand Con f,deration of the Figure, Size,ijohdity. Weight, and Motion, of theirvol. ii.nbsp;b



??? conftituent Parts ; fince we do not, I think,fuppofe Body to adl on Body by any otherPrinciples*: I have long imagined, thatif by an eafy and natural Separation offuch their conftituent Parts, it were poffibleto know the comparative Size and Figure,â– Solidity and Motion of the Particles com-pounding Bodies, when fo feparated fromone another ; and if we could alfo learn inwhat Order and Figure they naturally cometogether, and re-unite after fuch a Separa-tion, it might lay a Foundation whereonfome able Builder, may ereft a valuableSuperftructure. With this View I have been making Ex-periments, almoft continually, for aboveten Years paft, on a great Variety of Sa-line Bodies, Mineral, Vegetable and Ani-mal, as well as many other Subftances,both fimple and compound, whofe Partscan be diffolved in Fluids,

after a Methodwhich has never hitherto been defcribed byany Author, or praftifed before myfelf byany body that I have heard of. And tho'I have found their original Particles undifco-verable by any Microfcope, the Time I hopehas not been wholly mifemployed; finceI have been enabled, by the Help of thatInftrument, to behold the amazing Order ^ * Unlefs the new-difcovered Properties of Ekaricity bejmagined owing to fome Caufes we are ncy yet acquainted and



??? and Regularity, wherewith, after being fe-parated by Diffolution, they come togetherand^ re-unite under the Eye, when put inAdtion by certain Degrees of Heat, in Con-figurations iappropriated to each of themrefpeftively, and w ith a Conftancy that isfurprifing. That particular Notice, wherewith theRoyal Society was pleafed to honourthofe Experiments -f, encouraged me toprofecute them with all the Care in myPower, to minute down every remarkableCucumftance in the Procefs, and to makefaithful Drawings of each Configuration. Much has been already publiOied by fe-veral curious Obfervers concerning the Cryf-talizations and regular Figures of Salts,and none I hope will imagine I am hereby^deavouring to deprive them either of theirDifcoveries or their due Praife. But I pre-

SnhA^^'quot;quot;nbsp;repeated Examinations of Salts and Saline 17 J: T:nbsp;of Glaffes, in the Winter of the Year Sot!'pnbsp;â€? i entertaining the Royai. then thnbsp;' Configurations, which .ere rious Rnfnbsp;^''quot;.^o^dinary, that very many of that illuf- fur?Lnbsp;afterwards to fee them more at Lei- Year ,74., Sir Haks folk'snbsp;.nbsp;i^a.tin bellow Annbsp;Societv, to Hans is th^. ,nbsp;Copley, Bart, of which Sir Memb ; ftall b'enbsp;whorr.foever of their ordin^v Dif 'nbsp;'^e moft extra- o.ama,y Difcoyery during the whole Year. S 2nbsp;fume



??? fume my Experiments go a great deal far-ther, both as to the Manner of Examina-tion, and the Variety of Subjeds examined :for by the Affiftance of Heat, which in agreater or lefs Degree is perhaps a conftantAgent in all the Operations of Nature,,very different Configurations and Effefts areproduced than what can be caufed withoutit, and our Information is thereby renderedmuch more compleat and perfed:. To give one iingle Inftance of this, whichtakes place equally in moft other Subjedts:The Cryftals of Alum are well known, andtheir Figures (when a Solution of it is per-mitted to cryftalize quietly and of itfelf)have been truely defcribed and pictured bvothers to be odaedra, confifling of hexangu-lar, triangular, and quadrangular Planes :but nobody I believe has before difcover'd,at leaft nobody hitherto has

informed theWorld, that the Particles of Alum, whenfeparated by Dilfolution, and excited toAdion by a certain' Degree of Heat, fo.arrange themfelves as to compofe regularand delightful Star-like Figures of differentSizes, many whereof have long ftreamingTails, and refemble Comets: that it fhootaforth in fome Places Figures like.Palifadoes,and in others an almoft infinite Numberof parallel Lines, moft exquifitely ftrait,i^xaft aiid fine; fome crofiing others atright Angles, and compofing an Appearance1nbsp;beyond



??? beyond Defcription beautiful. Vide Plate III.No. I. Indeed the Produftion of the Star-like Figures depends on a certain Nicety irtthe Heat continued for a certain Time,which one is not always fure to hit precife-ly 5 and therefore, though they appear veryfrequently, they are not quite fo conftantin every Trial as its other Configurations;but I doubt not Praftice and Obfervationwill render them fo in Time. I muft beg leave to call thefe Arrange-ments of the Particles by the Name ofConfigurations, thereby to diftinguifh themfrom the Cryftalizations mentioned byothers, whereto they bear little or no Re-temblance. Cryftalizations feem producedby a Tendency or Attradtion of the SalineParticles towards certain Points, about whichthey combine in regular and determin'dForms, according to their refpeftive

Kinds,Configurations owe their Shapes m.oft pro-bably to different Fits of Repulfion andAttradion, (thofe two wonderfuF Princi-ples which occafion moft of the Changesin Nature) taking place at certain Intervalsand 111 certain Proportions, and operatingaccording to Rules that are conftant anduniform, though little known to us atprefent. Or if, to make the Subjed un-derftood the better, I may be permittedto fetch a Comparifon from a commonSuppohtion, without examining whether itB 3nbsp;bs



??? be true or falfe, Cryftalization is like theretiring of the Sap into the Roots of Treesat the Approach of Winter, where duringthe cold Seafon it remains dormant andunadive : Configuration refembles what re-fults from the Expanfion of the fame Sapat the Return of Spring, when excited toAdion by theSun's genial Warmth, itpuihesevery Way, exerts its vegetative Force,and becomes produdive of Bads, Leaves,Branches, Bloffoms and Fruits. But theDrawings of one and the other comparedtogether and confidered, will render thisDifference more intelligible than all theWords in Language. The beautiful Regularity and Order al-ways obfervabie in the Works of Nature,are no where more evident than in theExperiments I am mentioning; where theinvifible Particles of Matter, though difu-nited by a Menftruum, and removed

to Dif-tances from each other, are no fooner ex-cited to Adion than they mutually affiftone another to compofe Figures peculiarto their feveral Kinds, with as much Cer-tainty and Uniformity as Seeds of the famePlant produce Plants like one another, notindeed precifely as to the Number or Po-rtion of their Branches, Leaves or Flowers,but in the general Growth and Fafhion,and thof?Š other Particularities whereby eachSpecies is diftinguilhed. Our



??? Our Eyes are continually accuftomed tofee the Productions of Nature when finifli-ed, or brought a conliderable Way to-wards it J and what contemplative Mancan behold them without Admiration andDelight! but in thefe Experiments we areenabled, by the Affiftance of Glafles, to viewher adlually at Work, forming under ourEyes, and in a few Minutes, Bodies fo ex-quifitely beautiful that nothing but feeingcan give any juft Idea of them; and thattoo with fuch a Variety, as to the Planand Fafhion of each Kind, as is abfolutelyunconceivable. Defcriptions of the Subjefts here treatedof would be unintelligible without the Af-fiftance of Drawings. Drawings thereforehave been made, and Copper Plates en-graven, at no fmall Expence, of the diffe-rent Configurations hereafter mentioned:which, though greatly

deficient in Beautyand Regularity, if compared with the Ori-ginals, and only pretending to give fuch a ge-neral Refemblance as may.diftinguifli eachKind from other, will 'tis hoped prove fa-tisfadory to thofe who lhall pleale to re-peat the Experiments after me : for how-ever ftrange they may appear, they areno fanciful Reprefentations produced by theStrength of Imagination, nor are theytaken haftily from one or two Trials, buttruely fhew what generally prefented inB 4nbsp;great



??? great Numbers of repeated Obfervations.Their Figures are indeed fo extraordinary,that I fliould not dare to have laid thembefore any body, much lefs to have pub-lifiied them, vi^ere there not many Gen-tlemen of unexceptionable Credit who areliving Witneffes of their Truth, and was Inot alfo able, almofl at any Time, to pro-duce Configurations like thofe they weretaken from. Thefe conftant and regular Workings ofNature, which the Microfcope difcovers,may poffibly condu6t us a Step farther in-to her Receffes, and affifh us to judge ofCaufes and EfFedls in many Cafes whereat prefent we are greatly at a Lofs, iinceacjcofding to Dr. V/oodward-]-, quot; the Stea-dinefs and Conftancy of Nature in all itsProduitions, and in the Formation of allBodies, happens from the Conftancyof thequot; Procedure of the Agents that are

inftru-mental to the Formation of thofe Bodies,and from the Unalterablenefs of the Cor-quot; pufcles which ferve for conftituting andcompofing of thofe Bodies.quot; And we aretold by the Rt. Rev. Author of SyrisX,that the '' Analogy, Conftancy and Uni-quot; formity in the Phaenomena or Appear-ances of Nature are a Foundation for gene-ral Rules : and thefe are a Grammar forif' the Underftanding of Nature, or the Series t Vide ^Wwar^'sNat. Hill. ofFoffils, Enz- Edit. Vol. I.p. 186.nbsp;; Scd. 122. of



??? quot; of Effefts in the vifible World, wherebyquot; we are enabled to forefee what will comequot; to pafs in the natural Courfe of Things.quot; As there is good Reafon therefore toexpeft, that the following Experimentsmay conduce fomething towards account-ing for many Caufes and EfFedts in Nature,when duly confidered by People of trueJudgment, to fuch I freely fubmit them;without pretending any thing more my-felf than barely to relate Fads : but fhouldthey ferve no other Purpofe than to pre-fent a new Set of Objeds for the Micro-fcope, full as wonderful and. entertaining asany that have ever been yet examined,affording by Mixture a Variety almofl in-finite, eafily procured, and always ready forObfervation, there are many I flatter myfelfto whom they will prove acceptable. AndI fhall endeavour to

afiift as much as pof-,fible the Curiofity of thofe who may beinclined to repeat thefe Experiments afterme, by defcribing in the plainefl Termseach Circumftance neceffary to be known,either previous to, or during the Time ofObfervation by the Microfcope, and dareaflure them for their Encouragement, thatthe Trouble is very little, though the Plea-fure and Information refulting therefrom isgreat. To begin then with the Manner of pre-paring thefe Subjeds for Obfervation. CHAP.



??? C II A P. II. The Method of preparing Salts and SalineSubstances, /?´r the viewing their Con-figurations. Diffolve the Subjed to be examined in nokrger a Qiiantity of River or Rain Waterthan I am certain it is fufficient to faturate.If it is a Body eafilydiffolvable I make ufe ofcold Water, otherwife I make the Waterwarm, or hot, or even boiling, accordingas I find it necefiary. After it is perfectlydiffolved, I let it reft for fome Hours, till, ifovercharged, the redundant Saline Particlesmay be precipitated, and fettle at the Bottom,or fhoot into Cryftals ; by which Means Iam moft likely to have a Solution of thefame Strength at one Time as at another jthat is, a Solution fully charged with asmuch as it can hold up, and no more; andby thefe Precautions the Configurationsappear alike, how often fo ever tried:whereas if the Water be lefs

faturated, theProportions at different Times will be fub-jedt to more Uncertainty ,â€? and if it be exa-mined before fuch Separation and Precipita-tion of the redundant Salts, little more willbe feen than a confufed Mafs of Cryftals. The Solution being thus prepared, I takeup a Drop of it with a Goofe Quill, cut in Fafhion



??? Fafliion of a Scoop, and place it on a flat Slipof Glafs of about three Quarters of an Inchin Width, and between three and four Incheslong, fpreading it on the Glafs with theQuill, in either a round or oval Figure, tillit appears a Quarter of an Inch or more inDiameter, and fo fliallow as to rife verylittle above the Surface of the Glafs, Whenit is fo difpofed, I hold it as level as I canover the clear Part of a Fire that is not toofierce, or over the Flame of a Candle at aDiftance proportionable to the Degree ofHeat it requires, (which Experience onlycan diredl,) and watch it very carefully, tillI difcover the Saline Particles beginning togather and look white, or of fome other Co-lour, at the Extremities of the Edges. Then(having adjufted the Microfcope beforehandfor its Reception, armed with the fourthGlafs, which is

the fitted for moft of thefeExperiments,) I place it under my Eye, andbring it exailly to the Focus of the Magni-fier, and after running over the whole Drop',I fix my Attention on that Side where Iobierve any Increafe or pufhing forwards ofcryftaUne Matter from the Circumferencetowards the Center. _ This Motion is extremely flow at the Be-ginning, unlefs the Drop has been overheat-ed, but quickens as the Water evaporates,and m many Kinds towards the Conclufionproduces Configurations with a Swiftncfs uncon-



??? iinconceiveable, compofed of an Infinity ofParts, which are adjufted to each other withan Elegance, Regularity and Order, beyondwhat the exafteft Pencil in the World,guided by the Ruler and Compaffes, can everequal, or the mofl luxuriant Imaginationfancy. When Aftion once begins, the Eye can-not be taken off, even for a Moment, with-out lofing fomething worth Obfervation :for the Figures alter every Inftant till thewhole Procefs is over and in many Sorts,after all feems at an End, new Forms arife,different entirely from.any that appeared be-fore, and which probably are owing to fomefmall Quantity of Salt of another Kind,which the other feparates from and leavesto aft after itfelf has done : and in fomeSubjedts three or four different Sorts are ob-fervable, few or none being fimple and ho-mogeneous. When the

Configurations are fully form-td, and all the Water evaporated, moft Kindsof them are foon deftroyed again by theMoifture or Action of the Air upon them ;their Points and Angles lofe their Sharpnefs,become uneven and defaced, and moulderas it were away. But fome few are perma-nent, and by being inclofed between Glaffes,as I lhall dired hereafter, may be prefervedMonths, or even Years, entertaining Objeasfor the Microfcope. N.B.



??? â– A/quot;. It happens oftentimes that a Dropof a Saline Solution can hardly be fpread onthe Slip of Glafs, by reafon of the Glafs'sSmoothnefs, but breaks into little Globules,as it would do were the Surface greafy;this was very troublefome, till I found a Wayof preventing it, by rubbing the broken Dropwith my Finger over the Glafs, fo as to leavethe Glafs fmear'd with it; on which fmear'dPlace when dry, another Drop of the Solu-tion may be fpread very ealily in what Formone pleafes. It likewife fometimes happens, that whena heated Drop is placed properly enough forExamination, the Obferver finds he can dif-tinguifh nothing: which is owing to Sa-line Steams that rife from the Drop, coverand obfcure the Objeit Glafs, and thereforemuft immediately be wiped away with a foftCloth or Leather. 'Tis I

think an allowed Maxim, that Saltsaft not unlefs in a State of Diffolution, forwhich Reafon I diffolved them in order toobferve their Manner of ading. A certainDegree of Heat is likewife moil commonlyemploy'd by Nature in all her various Pro-ductions : wherefore I imagined that by^e Affiftance of Heat, applied in differentDegrees, I might in fome Sort imitate Na-ture, and produce fuch Figures as Salts arethrown into, not when they ceafe to aft,which I apprehend is the Cafe when they are



??? are formed into Cryftals, but evenwhilfl theyare ading : and this what I call their Con-figuration does moft wonderfully fliew. My Intention was to difcover as far asmight be, the natural Inclination, Progref-fion and Figure of each refpeclive Salt underExamination it was confequently necelTaryto avoid making ufe of any Diflblvent, whichby containing other Salts might create Con-fufion, and produce Forms not conftant oreffential to the Subjed of Inquiry. River orRain Water has therefore moft common-ly been my Diflblvent, being what I judgedleaft likely to prejudice my Experiments.I am very fenfible neither Salts or otherBodies are to be obtained unmixt and per-fedly homogeneous : but I have taken Painsto procure fuch of each Kind, as appearedmoft pure and perfe6l, I mean of the Am-ple Salts J as for the Compounds I

wasobliged to rely on the Chemift. In all Examinations by the Microfcopeof Saline Solutions, even though made inthe Day-time, I always employ the Lightof a Candle, and advife every Obferver todo fo likewife : for the Configurations be-ing exceedingly tranfparent, are renderedmuch more diftinguifhable by the brov/nLight a Candle affords, than by the morewhite and tranfparent Day-light; and be-fides, either by moving the Candle or turn-ing the Microfcope, fuch Light may be varied



??? varied or directed juft as the Subjed re-quires. It may be alfo proper to take Notice,that no Kinds of Microfcope are fit for thefeObfervations, but fuch as have an openStage, whereon the Slips of Glafs with theLiquor upon them may be placed readily,and in a perfed horizontal Pofition andmoreover where they can be turned aboutfreely, and without difordering the Fluid.Thofe Microfcopes where Sliders or Slipsof Glafs are thruft in between two Plates,as in Wilfon\, See. be they in v/hatever Di-reftion, cannot therefore properly be em-ployed here.â€”The following 'Obfervationswere all made by a double Microfcope,conftruded by Mr. Ctif, in Flcet-Jireet,with fome Regard to thefe Experiments!Its Figure refembles what is called com-monly the Double ReflcBing Microfcope, andlike that it receives Light

from a Speculumunderneath: but befides an Improvementin the Pofition of the GlalTes, its Stage isdifencumbered with Legs, and quite openfor the Reception of Objeds without Trou-pe ; Its Motion is not by Jerks, as in theMicrofcope juft now mentioned, but re-gulated by a fine-threaded Skrew, whereby^ IS adjufted to the Eye with great Eafe andl^xadnefs j and all that try it will I believejudge It not only the moft convenient Micro-scope for this Purpofe, but likewife for gene-â€? 9nbsp;^ ral



??? ral Ufe. Wherefore as this Inllrument, whichhas been conftrudted fmce the Publica-tion of the Microfcope made eajy, could notbe given there amongft the other Micro-fcopes then in ufe, I intend at the End ofthis Treatife to infert a Drawing and fhortDefcription of it. CHAP. III. Of Salts in general. IT feems neceffary, in order to make-the Matter in Hand underftood the bet-ter, that fome Account be given of what ismeant by Salts and Saline Subjlances, toge-ther with fome fhort Explanation of theDifTolution of fuch Subftances, and theirCryftalization afterwards j whereby the Dif-ference between my Experiments and thofeof others may become more evident. Few will I prefume imagine, that I meanby Salts fuch Subflances only as afford whatis called a Salt Tafte for Salts are of allT-afles, and

Sugar itfelf is no other thana Salt extrafted from the Sugar Cane. ButVve underftand by Salts, all Subftances what-foever that are diffolvable in Water, orwhofe Parts become fo feparated therebyas to difappear tlwrein j which, notwith- flanding



??? ftanding the Water being evaporated, fheu'themfelves again combined in fome fort ofangular Forms, v(?itb a Degree of Tranfpa-rency, and to the Talle are more or lefspungent. To this may be added, that theyare fufible by Fire. . . Salt, thus underflood, is one of the firll:Principles of the Chemifts; and indeed hasgood Reafon to be efteemed fo, as it en-ters into the Compofition of all Bodies. Itis every v/here, and in every thing : for ifany Stone^ Plant, or Anim.al be burnt, a Saltremains in the Arties, which tray be ex-trafted by Water, and feparated from theCaput Mortuum. It is the Nutriment of Ariimals, Vege-tables and Minerals, infomuch that Herbs,Roots, Bread, amp;c. deprived of their Salts,can neither fuflain, nourifh, or increale theBodies of Animals j and the Earth when di-verted of it

becomes abfolutely barren._ Vegetables and Animalsgt; whilfl: flourifh-ing and alive, difcharge by Perfpiration andother more fenfible Evacuations, the Excefsand Excrements only of the halts wherebythey are preferved; but when they perifh,the Chain whereby the Parts were kept to-gether becomes broken, the Salts regaintheir Liberty by Putrefaftion, fome flyaway into the Air, and the reft remain ina Condition to enrich and render fertile Cnbsp;that



??? that lean and hungry Earth which is de-ftitute of fuch Salt. Taftes, Smells, and moft: other Effedsof Bodies on one anoiher, feem occaiionedby the Action of Salts, which by flrikingon our Organs produce SenfatioTts corre-fpondent to their Figures, and by the famemeans afteÂ?l all other Bodies. Being tranfparent, and having a ftrongattradive Power, they probably fupply bothMatter, ConfiHience and Form to Spars, Cry-ftals, Diamonds,, and all other Gems and pel-lucid angularly figured FofTils. When com-bined and at Reft they are perhaps the Balisof Cohefion and Solidity in moft Bodies,the Pegs or Nails that hold the Parts ofother Matter together; but when put in-to Motion by the Separation of their com-ponent Particles, and their repulfive Force(which is no lefs vigorous than their attrac-tive

Power) becomes exerted, they are themoft adive Principles in Nature, like Knivesor Lancets .cut their Way through everything, and produce the moft furprizingChanges. Whence the Chemifts. fay, thatin the Sun and in Sal fare all Nature's Pro-duftions; and, that he who knows not Salts,will never perform any thing in Art. The Diftincftion of Salts into acid andalkaline, into volatile, fixt, and eflential, Ifliall leave the Reader to confult chemicalWriters about. C HAP,



??? [ 19 J C H A P. IV.Of Dissolution. H E Diffolution of Salts or falirte Bo-dies is effeded by an Intrufion or In-terpofition of the Particles of Water, orfome other Diffolvent, between the Particlesthat compound fuch Bodies; whereby theirCombination is deftroyed, and they becomefeparated from each other. Sir Ifaac Newton -f- accounts for the Diflb-lution of fuch Subftances from the greatPrinciple of Attradlion, and the Mannerthereof is explained by Tgt;v. Friend, in hisPrceleBiones Ghemica, p. 6r, where he givesa mechanical Defcription of the diffolvingof common Salt in Water 5 the meaningof which in few Words is, quot; that the Cor-pufcles of Salt being extremely fimple,minute, and folid for their Bulk, are con-fequently endued with a ftrong attradivePower: (Attradion

being,cceterisparibusyalways in proportion to the Quantity ofMatter:) the Particles of Water are there-fore attraded more, vigoroufly by the fa-line Particles than by one anotherfor thewatery Particles cohering but flightly,andmoving readily, when they approach theParticles of Salt, rufh as it were into their f Vid. Neivtcn's Opticks, p. 351. C 2nbsp;Embraces T



??? quot; Embraces; and openingaPalTageinto their Pores, which are very numerous, the Tex-** ture and Cohefion of their Parts become** intirely broken and deftroyed, the Corpuf-quot; cles are feparated, and float here and therequot; in the Water.quot; Water (or fome other Liquor) havingthus infinuated between the componentParticles of faline Bodies, defliroyed theirCohefion, and removed them from eachother; if the minute difunited Particles arefewer than what the Interftices of the Watercan contain, they remain fufpended in theFluid, though being extremely fmall andtranfparent the Eye cannot difcern them ; fornotwithftanding Salts are fpecifically heavierthan Water, their minute Particles, whenfeparated, having their Surfaces increafedin proportion as their Bulk is diminifhcd,are unable to

overcome the Refiftance ofthe Fluid, and confequently cannot flnktherein. But if the faline Particles aremore in Quantity than the Interftices ofthe Water can eafily contain, the Refidueattract each other, form little Maflquot;es hea-vier than the Fluid, and either fall to theBottom, or adhere to the Sides of the Veflquot;el,and that moft commonly in the Form ofregular Cryftals. CHAP.



??? c 21 ] CHAP. V.Of Crystalization. ' I ^ H E ufual Way of procuring Cryflals_ X from any Salt or faline Subftanceis, to diflblve the fame in warm Water j tofilter the Mixture if there be any Foulnefs;to evaporate till a Film is feen at Top jand then to fet it in a cool place to flioot.Heat enables the Water to diflblve and holdup a greater Quantity of the Salt than itWould do without it, and Cold afterwardsgreatly affifts its forming into Cryftals. The Cryftals thus formed, whether moreor lefs in Quantity, will always have fuchFigure as is peculiar and conftant to theKind of Salt they are procured from; andhow often foever their Particles be fepa-rated by Solution, they will come togetheragain, and reunite in fuch a Manner as togt;roduce Bodies exaftly of the fame regu-ar Forms; which muft imply, that

fuchcomponent Particles, whatever their Shapeor Texture be, are themfelves unalterable,and that the Principle or Law wherebythey are brought together is uniform andperpetual. Their Concretion may be ac-counted for on Sir Ifaac Newton s Princi-.pies, by the attraftive Force with whichall Bodies, and Salts more efpecially, byreafon of their Solidity, arc endued ; where-,by, when the Water wherein they floatC 3nbsp;is



??? 22nbsp;Of Cryflalization. is evaporated to fuch a Degree that thefaiine Particles come within the Reach ofeach ether's attradive Power, and do ac-tually attradl one another more vigorouflythan the Fluid attradls them, they formthemfelves into Cryftals. And as to theRegularity of their Figures, quot; that argues(according to the fame great Man) thatthe Particles of the Salt before they con-quot; creted, floated in the Liquor at equalquot; Diftances in Rank and File; and byconfequence that they a6ted upon one'' another by fome Power which at equaDiftances is equal, at unequal Diftan-quot; ces unequal. For by fuch a Power theyquot; will range themfelves uniformly, andquot; without it they float irregularly, andcome together as irregularly.quot; He alfofuppofes, quot; that the Particles not onlyrange themfelves in

Rank and File forconcreting in regular Figures, but alfo byfome kind of polar Virtue turn their ho^m-ogeneal Sides the fame WayAs that Conftancy of Figure, obfervablein the Produftion of Cryftals from thefame Salt, proves their component Particlesto have fome determined and unalterableShape, fo the Difference of Figure pecu-liar to the Cryftals of different Salts, in-duces one to believe, that the comParticles of each Kind differ no ponentefs in Shape Cpticks, ,zd Edit. Page 363.



??? Siiape from the Particles of every other Kindthan the Cryftals they compofe do. The Particles of them all are indeed foexquifitely minute, that no human Eye orInftrument can poftibly difcern them, be-ing finer, in feveral Kinds, even than theParticles of Air, forcing their Way throughMetals, Glafs, and other Bodies, wherethe Air can find no Entrance. Conjeftureshave notwithftanding been made concern-ing their Figures ; fome fuppofing themexaftly of the fame Shape in little, as theCryftals they conftitute by their Combi-nation are in a larger Size; whilft othersinfift, that their Shape is intirely differentfrom what appears in the Cryftals ; theFigures whereof arifs, as they imagine,from a ftronger Attraction on fome Sidesof the fame Particles than on others,whereby the Concretions on thofe moreattractive

'Sides are greater : for, fay they,if the Particles of Salt that fwim in a Fluidattrad each other mutually, and by theirFigure have a greater attradive Powerin fome Parts than in others, and if theirContad be greateft in thofe' Parts, fuchParticles will form themfelves into Bodifeswuh given Figures, or, in other Words,Will conftitute regular Cryftals. That ingenious mathematical ProfefTorand Phyfician of Bonof??ia Dominiclis ' vid. Difcorfo fopra h Figure de' Sali. Printed at Ba!ogna,4quot;gt;. 1688. c 4nbsp;Guliel-



??? 24 Component Particlu of Salts.Giilielminus obferves, that the fenfible Cryf-tals of any Salt, however large or minutethey may be, have always the fame Fi-gures ; the Co-ordination of the Parts notdepending on the Quantity of the com-ponent R^atter: that Nitre, for Example,in its Efflorefcences from Walls, difpofesitfelf into very llender Bodies of the likeFigure exadly as its larger Cryftals; andthat not only Cryftals too fmall for our Evesto fee, but even the minuteft, Particles'oftheir Salt, that were diflblved in the Waterbefore their Cryftalization, have the fameFigure as the larger Cryftals have. Whencehe fuppofes the firft Principles of Matterwhereof the Salt is compofed, and whichon Account of their Srnallnefs no Forcecan polfibly divide, to have fuch deter-mined Figures, a^ they can never change,impofed on

{hem at their Creation. Andfor this he quotes Mr. Leewwenhoek, whoaflerts, that if) Solutions of Cyprian Vitriol,and Qf Tartar, he has feen Particles, whichtliough not larger than the twenty thou-sandth Part of the'Thicknefs of a Hair,were exactly figifred like their larger Cry-ftals ; and ^hofe Figures in two or threeMinutes increafed to an hundred times theirformer Bulk, ftill retaining their Figurp,however they were enlarged in Length andPreadth.nbsp;â–  . o Nor does he imagine any other paufe for



??? Component Particles of Salts. aiffor the Separation of a Salt from the Fluidwherein it is diffolved, but an Inclinationof the Planes of the fmalleft Particles tounite ; which Inclination being alike in all,they join one after another on every Side:by which means the Size grows larger, butthe Figure alters not. Thofe in commonSalt he affirms to be minute Cubes, inVitriol Parallelopipeds, and in Nitre hexa-gonal Prifms. Hence he infers, that the Figures of theCryftals prove not only the Exiftence andShape of their component Particles, butwithal demonftrate that the Cryftals arethemfelves produced by an appofite Unionof fuch-like figur'd Particles, whofe Figurescannot be deftroyed unlefs by Annihilation. That the moft minute Cryftals difcerni-ble by the Microfcope maybe obferved grow-ing under the Eye,

and enlarging their Di-menfions many thoufands of times withoutan Alteration in Figure, I dare affirm frommy own Experience: but I pretend notthereby to determine the real Shape of theoriginal Particles of any Salt, or to under-ftand the other Properties concerned in theirCombination. After all my Experiments, Iam too fenfible of my own Ignorance to fetup any Hypothefis : that I leave to ablerJudges, on future Trials ; begging Leaveinftead thereof to fubmit the followingQueries to be confidered at Leifure.



??? E R I E S. O not Attradion and R.epuirion feemto be the principal adtive Powerswhereby the natural Changes in bodies areproduced ? Are not thefe Powers inherent, proba-bly, in all Matter, however their Agencymay be fufpended, diminiihed, augmented,or otherwife diverfified ? May we not fuopofe, that by the. firftof thefe Powers the original Particles ofMatter be brought together and conjoined,in the Formation of nioft compounded BoÂ?dies ? and does not the Deilrudtion of fuchBodies, or the Separation of their compo-nent Particles, feern probably greatly owingto the latter ? Is there not Reafon to believe, that theParticles of Matter conftituting Gold, Stone,Wood, Flefh, amp;c. are difterent from eachother ab Originej and, confequently, thatthere are different Kinds of fimple materialParticles ?

quot;Muft not thefe Particles (however un-conceivable their Minutenefs be) have fomedetermined Figures and Sizes ? May notfuch Figures and Sizes be different, andendued with different Degrees of the at-tractive or repulfive Force ? and may notthe Difference in Bodies as to Coherence,-. . 6nbsp;Soli-



??? ^U E R I E S,nbsp;27 Solidity, Duration, amp;c. be owing to thevarious Intermixture and quot;Combination ofParticles either alike, or unlike in Size andFigure f ? May there not be a Kind of Polarity inthe original Particles ? or, may they notattradl at fome Points and repel at others,and that in various Proportions, accordingto their Inclination towards each other, theirDiftances, their Points of Contadt, or otherCircumftances ? May not fuch Attractionor Repulfion be excited, or fufpended, byHeat, Cold, Motion, Reft,nbsp;And as Light has alternate Fits of eafy Reflexionand eafy TranfmifTion J,, occafioned by thedifferent original Properties of the differentSides of its Rays (as Sir Ifaac Newton quot; All the Phaenomena in Nature are produced byMotion. There appears an uniform working in

ThingÂ?great and fmall by attraSing and repelling Forces. But theparticular Laws of Attraaion and Repulfion are various.The minute Corpufcles are impelled and direfted, that is^ fay, moved to and from each other, according to variousRules or Laws of Motion. Some Bodies approach together,fly afunder. and perhaps fome others do neither.fYnbsp;Â?'f^w'Â?Â?. it is vifible that the Particles of Water floating in the Air are movedtowards the Particles of Salt, and joined with them. AndWhen we behold vulgar Salt not to flow fer deliquium,Â?quot;y we not conclude that the fame Law of Nature andMotion doth net obtain between its Particles and thofep; floating Vapours ? A Drop of Water affumes a round^gure, becaufe its Parts are moved towards each other :Dut the particles of Oil and Vinegar have

no fuch Difpofitionte.nbsp;ofCLOYNE's Syris, Page 11 o. has



??? ^VERTES. has fhewn) ; may there not alfo be alter-nate Fits of eafy Attraction and eafy Re-pulfion, occafioned by the Conjundtion, orOppofition of the attractive or repulfivcSides in the Particles of Matter ? May notthe Succeffion of fuch Fits be extremely-quick, as in the Vibration of Bodies, amp;c. ?and may they not be prevented, diminifli-ed, circumfcribed, augmented, propagated,or communicated with almoft infinite Va-riety (as to the Modification) according tothe Conftitution of the Bodies wherein theyare excited, and the Aptnefs or Unaptnefs ofother Bodies near them ? May we fuppofe the Attraction and Rc-pulfion of Magnetifm, Gravity, and Elec-tricity, to be different Powers, or differentModifications only of the general attractiveand repulfive Pow?§r fuppofed refident in allMatter Do not Heat and Motion feem

moft likelyto excite Repulfion ; and are not Cold andReft moft favourable to Attraction ? V/hen the Particles of Subftances eva-porate, become volatile, or fly away, is not! uch Volatility pvving to the repulfive Forceof the Particles, fomehow or other put intoAction ? And is not the Explofion of Gun-powder, amp;c. occafioned probably by a Fitof Repulfion, excited fuddenly and violentlyby Fire, in the component Particles of theGunpowder ? Sup-



??? ^U E R I E s, Suppofing that Salts are diffolved, or theirParts feparated, (according to Sir IfaacNewton^ Theory, and the beforemen-tioned Explanation of Dr. Friend,) becaufethe Particles of Water are more ftronglyattradted by the Particles of Salt than byone another, and rufh between and dis-unite the faline Particles : may not the re-pulfive Power of the faline Particles, as toone another, be exerted at the fame Time ?or may not a Fit of Repulfion inftantly fuc-ceed the former Fit of Attraftion * ? And,if the repulfive Power be of equal Forcein each of the Particles, will they not berepelled to equal Diftances from each other,and confequently be difpofed in Rank andFile : and when their next Fit of Attrac-tion takes place, will they not unite accord-ing to their Arrangement, and conftitutcregular

Figures ? Without fuppofing fuch Fits of Repul-fion and Attradlion, will it not be verydifficult to conceive, how the Particles ofSalt, which, notwithftanding their mutualAttradion and Conta?Šl, became feparatedeach from other by their flronger Attrac- quot; Unlefs by fome fuch means, it is not eafy to imaginethat the Particles of Water Ihould be able to enter theinterftices between the conflitoent Particles of Salts : for thefnbsp;be fmaller even than thofe ftnbsp;7. Paffing through Cork, Glafs, and other bodies, which Air cannot pafs through, and confequentlythcu- Interftices muft be ftill much fmaller. tion



??? 30nbsp;^U J^ R I E S. tion of the Particles of Water, ihould after-wards, when carried to Diftances from eachother, where their mutual Attraction muftbe rendered much weaker, forfake the Par-ticles of Water (which they had attradedand joined themfelves to fo ftrongly) cometogether again, and combine more firmlythan they did before * j for Cryftals are notnear fo eafy to diflblve as Salts before theyare cryftalized ?nbsp;?’ Does not the Power of Attraction in-^creafe as the Diftances between the Par^-'tides decreafe ? Is it not of great Strength,when they are brought in Con tad ? andwould not moft Bodies be abfolutely folid,and their Parts almoft infeparable, was notHardnefs an efi^ential Property in Matter,which (by rendering the Particles incom-preffible) prevents their Contad

otherwifethan in Points, and occafions numberleisPores or Interftices between them ? . May not the attradive and repulfivePower be in proportion to the Surface ratherthan the Solidity, (as it is found in Mag-nets) ; andinconfequence thereof, are not thefmalleft Particles endued with the ftrongeftAttradion and Repulfion? * When a Glafs Tube, made eleftrical by rubbing, at-trafts a downy Feather, foon afterwards repels it, and drivesit continually away until the Feather has touched fomeother Body; after which it immediately attrafts, and thenrepels it; have v/s not a plain ocular Demonllration of al-ternate Fits of Attradlion and Repulfion If



??? If the Particles of Matter have Sides andAngles, will they not touch in more Points,and form Bodies more folid and durablswhen joined together laterally, than whenconnected by their Angles ? And if theSurfaces of fuch Bodies are fmooth andpolifhed, will not their'Junction be muchthe firmer ? When one Salt is faid to be convertedinto another, or appears in the Figures ofanother, by the Addition of fomethingthereto; may it not be fuppofed, that bythe Intervention of other amp;aped Particles,the Particles of the firft Salt are preventedfrom cohering by the -.fome Sides and An-gles as they did before j and that by theMixture of thefe Figures the new Formsare produced Some Solutions will mixand form Cryftals and Configurations byCombination : in others, however blend-ed, the Cryftals of

each Kind appear al-ways feparate. ^ Are not tranfparent Bodies compofed pro-bably of homogeneous Particles, or Parti-cles of the like Size and Figure, arrang-ed in fome uniform Direction, wherebytheir Interftices being rendered regular, arently adapted for tranfmitting the Rays oft'Jght ? And is not the Tranfparency of alllaiine Cryftals and Configurations moftlikelvto be. owing to the fame Caufe I Do



??? Do not the Colours of Bodies alfo dependon the Arrangement of their Particles, forthe more or lefs ready Reflexion, Refrac-tion, Tranfmiflion, or Retention of theRays of Light ? CHAP. VL DireSiions for making a ColleBion of the Boluquot;tions o/'Salts ^/z^/Saline Substances,and preferving them always in Readinefs tobe examined by the Microfcope, AS the Curious may be defirous tocolleft and keep by them the feveralSorts of Salts mentioned in this Treatife,whereby they may at any time amufe them-felves or entertain their Friends at a Mo-ment's Notice ; I fhall put them in a Waythat will entirely anfwcr this Purpofe, foun-ded on my own Experience. Let a Drawer or Box be made threeInches in Depth, ten Inches wide, a;ndfourteen Inches long in the Clear : at aboutan Inch and a quarter

from its Bottomplace a thin Board of the exad Length andWidth of your Drawer, horizontally, onfour little Pillars faflened in the Corners ;this Board having firfl of all round Holescut through it, in Rows, of a Size to re-ceive Glafs Phials that hold one Quarter of



??? of an Ounce, and fufficiently large for themto go eafily in and out. Such a Board willconveniently admit of twelve Rows, eachRow having eight Holes. Being thus furniflied with a Repofitoryfor your Colledion, and provided withninety-fix Phials of clear Glafs to place inthefe Holes, where they will ftand in Orderwithout Danger of tumbling down or be-ing otherwife difplaced, put into each Phialas much of any Salt or faline Subftance,reduced to Powder, as you are certain willhe fufficient to faturate about half theQuantity of Water it can contain ; for 'tisheft to prepare no more at once, as therebyyou will leave Room for making Mixturesand trying Experiments, which if theBottles are quite full you cannot do fo well.Then with a Tea-fpoon, half fill yourPhials with boiling Water, immerging themall the

while up to the Neck in a Bafonof Water, likewife boiling hot *, and holdthem there till the Salt is all diftblved, or you are fure the Water will diftblve nomore. This done, faften with ftiif Pafte a fmallPiece of Paper on the Side of each Phialnear the Neck, that it may eafily be feen;having previoufly marked the Papers 1, 2,3gt; 4, 5. in a numerical Order. Fit W W^Jfnbsp;^arm Water will do for fome Sorts, but t Water does no Harm to any, and is beft for molt. ^OL, If.nbsp;C



??? the Phials with good found Corks, on whichyou muft likewife mark the fame Numbers,that you may not miftake the Bottles theybelong to: and do not think it enough tomark the Corks only, for many of theSalts will deftroy the Marks upon theCorks, and by that means leave you in theDark as to what they contain, unlefsthere are Papers alfo marked, to help youout. Make then an exad: Catalogue of them,fetting down each Particular under a Number'correspondent to that on the Bottle it is in ^whereby you will at any time find readilyv.'hatever Solution you want to examine,Yoa may range your Bottles in what Orderyou think fit: that in this Treatife is per-haps as good as any. Thefe Preparations will keep good manrYears ; and when any Phial is almoft outit may eafily be replenifhed, fo as to pre-ferveyour Colledlion always compleat.

Youmuft not expedf to fill all your Bottlesimmediately; forty or fifty Sorts will beperha|3S as many as you will foon beable to procure; and therefore, if you fliallbe fatisfied with them, your Box may becontrived in the above Manner to containonly fome fuch Number. But a diligentEnquirer will be able to add to them fromTime to Time, and would not willingly belimited in his Refearches. Suppofe how-ever



??? ever you have only forty Sorts -, by diffe-rent Mixtures and Comportions of themwith one another, you may produce manythoufands of Subjedls for Examination, andbe continually difcovering new and won-derful Configurations : from this rich Store,by combining different Salts, and in diffe-rent Qiiantities, innumerable Varieties mavbe form.ed, as from the different Arrange-ments of the twenty-foUr Letters of theAlphabet, all the Sounds of Language maybe fignified. Here is an unbounded Field, which Ionly point out to the Curious, without de-fcribing the Beauties I have frequently metwith in my Rambles there. 'Tis ??noughfor me to fhew the Configurations andCryftals of Salts fimply and fingly ; I re-commend to thofe who have more Leifure,to examine them all differently combined. Solutions thus prepared will be alwaysready to fliew the

Configurations formingunder the Obferver's Eye ; a Sight no onecan. behold without AdmJration and De-light. It would likewife be very defirableto preferve the Configurations themielves,after they are compleat and perfeÂ?l, or intheir different Stages : but this in generalcannot be done, for much the greater Partof them are broken and deftroyed by theAir foon after they are produced. A fewhowever are durable, and may be kept aD 2nbsp;long



??? long while in good Perfedtion, if anotherSlip of Glafs, of the fame Length andBreadth, be placed over that the Configura-tions are formed upon, with the Interpo-fition only of a very thin Slice of Corkbetween them at each End, to guard theConfigurations, by keeping the GlafiTesafunder, from being any ways rubbed or da-maged. A little Glew, flrong Gum, orflicking Pafte, applied to each Side of theSlices of Cork, will fallen the Glafles fowell together as to make of them a Sortof Boxes or Cafes, including the Configura-tions, and defending them from any Injury,if the open Sides be fhut up, by parting anarrow Slip of Paper over them : but thenPin-holes muft be made through the Paper;for if the Air be entirely excluded, the Con-figurations will foon decay. I have now by me feveral of thefe littleCafes of Glafs, containing Configurations

andCryftals that appear nothing at all theworfefor keeping, though they have been prepar-ed at leaft four Years. Thefe are alwaysready to fhew in a Minute, without anyfarther' Trouble, and are a very pretty andcurious Set of Objedls. The GlalTes forthem are all cut by the Glazier of the fameSize exadlly, viz. one Inch and three Quar-ters long, and almoft an Inch broad. Theymuft be free frbm Scratches, Flaws, or AirBubbles. The



??? The Salts whofe Configurations or Cry-ftals may be thus kept, are common Salt offome Kinds, not of all : Alum, fome ofthe Vitriols, Sacchariim Saturni, Ens Veneris,Salt of Amber, and fome others, whichare eafily known by their not breaking ordifiquot;olving away foon after they are pro-ducedÂ? CHAP. VII. A general Explatiation of the Plates, withfome farther 'Thoughts on the Cryjlals and Configurations of Salts. Having declared already what Imean by Configurations, and givena full Account how to prepare faline Sub-ftances for that Purpofe, and to make aproper Colle6lion of them, little more isrequifite at prefent than to explain brieflywhat the fol owing Plates defign. Each Figure reprefents a Drop of theSolution of that Subftance whofe Name itbears; and is calculated to ftiew the Procefsof its Appearances, from the firft beginningto

cryftalize about the Edges, to the fulland compleat Conclufion of all its feveralChanges. As Heat excites Aftion, and fets the falineParticles in Motion, thofe Particles, whilft D 3nbsp;float-



??? floating in a heated Fluid, may be fuppofedto have a confiderable Liberty of exertingtheir attradlive and repulfive Properties, asthey approach each other in their Fits of Re-pulfion or Attraction; or according to thefortuitous Appofition or Approach of theirattradive or repulfive Points to each other;whence a Commotion mufl necelfarily arife,fome attrading and others repelling, till fuchtime as the Particles can difpofe them-felves in the Order and Figure that muitlneceffarily refult from their original Formsand Properties : which Forms and Proper-ties being fuppofed unalterablegt; how oftenfoever they are diffolved or feparated, theywill conftantly unite again in the very fameManner ÂŽ. And accordingly, in many of thejFollowing Solutions innumerable little Maf-fes may be difcovered, hurrying about moftviolently, and in all Diredions,

before thereappears the leaff Tendency towards fhootingjnto regular Figures. â–  The Solution being more Ihallow, andthe Attradion greater, about the Edges ofihp Drop, than-near its Middle, the floatingParticles of Salt tend towards the Edgesin great Abundance, and begin there, mofl; â–  * Should the Particles wear away, or break in Pieces, the^â€?Â?.twe of Things depending on them would be ctianged.Water and Earth compofed of old worn Particles and Frag-jnents of Pariicks, would not be of the'fame Nature .andâ– Texture now, with V/ater and Earth compofed of intireparticJes in the Begin.ning. Nenvtons. Opticks, p. 376. â€žnbsp;6nbsp;com-



??? commonly, to com.bine in fuch Cryftalsas are peculiar to the SubjeÂ?l; the Sidesand Angles of which Cryftals formed Vvdth-in the furrounding Fluid are regular, po-liftied, and tranfparent: and their oppo-fite bides would be the fame alfo, werethey not terminated by the Edges of theDrop, and unable to form themfelves uponthe dry Glafs. This ufually is the Beginning of theProcefs; and thus far the Power of iVttrac-tion feems almoft wholly to prevail : aPower whereto . Cryftalization appears al-moft intirely owing; Repulfion, on thecontrary, may be deemed the firft Agentin producing Configurations: or to fpeakmore plainly, Attradion, by making all thePartic es within a certain ' Circumferencemove towards fome certain Points, andcombine together in ar-regular Order, pro-duces Cryftals; Repulfion, by puftiing themoutwards from fome

certain Points, in a re-gular Order, occafions Configurations, whenthey are brought together again by Fits ofAttraction. Should it be objeded, that our Configu-rations may alio be produced by Attrac-tion only, I muit prefume to think that isfcarcely poflible ; for the Shoots that firftappear do not only pufti forwards vigorouflyin the Procefs, but divide and fubdivideintoinnumerable Lines and Branches j whichD 4nbsp;Divifion



??? Divifion and Subdivifion feem diredly con-trary to the Effedl of an attractive Power;fince Attraction can hardly be fuppofed tomake Particles of the fame horhogeneousMatter feparate. I am however inclinableto believe, that the Fits of Repulfion, whichpufti out the aforefaid Lines and Branches,maybe attended or itnmediatelyfucceeded byFits of Attraction, laterally, in the Particlescompofing them; whereby the interme-diate faline Particles difperfed in the Fluidbetween the faid Lines and Branches are at-tracted to the Sides, combine with, andbecome a Part thereof. For was it other-wife, when the Fluid is quite evaporated.Particles of Salt would be found betweenthe Lines, which they are not in any Quan-tity. Such a Propulfion forwards and At-traction fideways, at, or nearly at the fameInftant of Time, may eafily be imagined, ifwe

fuppofe two oppofite Sides of the falineParticles endued with an attractive, and twoother oppofite Sides of the fame Particles en-dued with a repulfive Property, in fome fuchSort, as every Ray of Light is confider'd bySir IJaac Newton, in his Obfervations on thedouole Refraction of Ifland Cryftal, as hav-ing * four Sides or Quarters, two whereofoppofite to one another incline the Ray tobe refrafled after one Manner, and the othertwo oppofite Sides incline the Ray to be re-fraCted after a different Manner. â™? Nfwton's Opticks, p. 334. Cryftals



??? Cryftals and Configurations are frequentlyfeen together in the fame Drop, and form-ing at the fame Inftant. As foon as theCryftals become difcernible by the Micro-fcope, they are either Cubes, or Rhom-boids, or Columns, or pyramidal, or trian-gular, or fome other certain Figures ; andto what Bignefs foever they may becomeenlarged, they fhew, from their very firftAppearance, the fame Sides and Angles thatare feen afterwards when at their utmoftSize, no Alteration of Figure attending theirIncreafe in Bulk. But the Configurationschange their Forms every Moment, pufliingforwards in new Shapes continually, andleaving no Refemblance of the Forms thatprefented firft : infomuch, that no betterGuefs can be made (in a Subjed neverbefore examined) what Configuration willbe form'd thereby, from feeing its firftbeginning Shoots, than

from feeing theGermen or feminal Leaves of an unknownSeed one can pafs a Judgment what otherLeaves, Flowers and Fruit fuch unknownSeed ftiall produce. From the firft pufhing forward of theSalt there is a continual feeming progref-five Motion and Change of Figure 1 : but as 1nbsp; Notwithftanding this Manner of Expreffion, in Con-formity to the Appearances of Things, 1 fuppofe the Con.figurations of Salts are produced according to certain Lawsof Repulfion and Attra??ion, whereby the floating Parti-cles



??? as Motion can not be pidlured, I have en^deavoured to fupply that DefeCt, by repre-fentin^, in feveral Parts of the fame Drop,the different Stages or Appearances thatare mofl remarkable during the vt^hole Pro-cefs, and by giving a particular Accountthereof in the Defcription. The cryftaline Shoots that prefent aboutthe Edges of the Drop demand our firftExamination j and it Is advifable from theirvery Beginning to keep the Eye conft-antlyÂ?xt upon them, and to obferve their Growth.In fome Subjects the Configurations pufhcut from thefe Cryftals into an Infinity ofregular Branchings; but in others, and thofeefpecially of the mineral Kind, the Cryf-tals ihooting from the extreme Edges in-to the ambient Fluid, preferve themfelvesfeparate and entire, eveia through all theChanges that happen, and by their Tranf- dc;; of fiich Salts become

arranged in certain determinedptgures, according to their refpcitive Kinds, by Juxta-pofi-tion. Accretion or Appofition, and not by any Protrnfion orfriooting forward.! in the Manner of the Growth of Plants.And therefore though ^nniijing, footing out, branching, prt-truriix?, and fuch like Terms, are frequently made ufe of inthe Courle of this Treatife, in order to avoid Circumlocu-tion, and to render the Subjcft more familiar : the Reader isclefired to take Notice and remember, that fuch like Expref-fions are not to be underllood literaliy in the itridl Senfe ofthe Words, as fuppofing any thing iimilar to Vegetation;any more than among People well ft:illed in All/onomy thegun is fuppofed aftualiy to moye from Eaft to Weft, to rifeill a Moining and to go down at Night, though they fre-Qutritly I'peak of its moving fo, of its rifing, and its goingtiovyn, in

Confoimity to common Appearance. parency^



??? parency, and polifhed Sides and Angles,bear a near Refemblance, when enlargedby the Microfcope, to the Shootings (in theFiffures of Rocks and Mines) of Spars,Cryftals, and feveral Kinds of angular andfigur'd Gems, and ferve moreover to pointout after what Manner fuch Bodies are alfoprobably formed in a furrounding Fluidand poffibiy too of limilar Materials: forthere feems nothing unreafonable in fup-pofmg that different mineral Salts, diffolv-ed in fome Fluid exfuding from Rocksor Mines, and tinged with metalline Mat-ter, may, through the wonderful Chemif-try of Nature, fupply the different Sub-fiance, Hardnefs and Colour of Spars, Cry-ftals, and precious Stones; in fome fuchlike Way as their Refemblances are pro-duced from the Solutions of fuch Salts J.Nor are the Hardnefs of preciouis Stones, their â€? Cryftals

and all angular Bodies concrete in the Midftof a refolvent Fluid or Menflruum. The Fluid whereiaCryftal is concreted, is to Cryftal as common Water isto Salt. (Stem's Prodromus, Eng. Edit. Page 64.) That is,fhe Cryftal Particles are feparated and float in fuch Fluid, asthe Particles of Salt do, when diffolved in common Water. t Mines, or Beds of Metal, are met with conftantly, iffought after, near the Places where precious Stones arefound. The Ruby is fuppofe4 by fonie to take its Teintfrom Gold, by others from Iron ; the Emerald and Sapphirefrom Copper, but by different Menftrua; the Topaz fromLead or Iron, Qranates from Iron, Js'f. and a Mixture oftwo or more Teints from different Metals may poffibiy giveColour to the Amethyft, the Hyacinth, the Opal,nbsp;A greater or lefs Proportion of metalline Matter may alfo ren-der the

Gem deeper or paler, harder or fofter. When



??? their being void of any fahne Tafte, andtheir Indiffolubility, fufficient Objectionsagainft Salts being the Bafis of Diamonds,Rubies, Emeralds, Granates, ^c. fince itis obfervable, that Glafs, in whofe Compo-fition Salt is a principal Ingredient, provesalfo undilfolvable, is endued with a con-fiderable Degree of Hardnefs, and (as itscomponent Salts cannot aCl unlefs diffolved)is confequently infipid, or rather abfolutelytaftelefs. Whoever fliall pleafe to repeat thefe Ex-periments after me, will I believe be fa-tisfied, that the Cryftals fhooting from aSolution of diftilled Verdigreafe, whichis a Vitriol loaded with Copper thofe Cryf-tals I mean whofe Roots are at the Ex-tremity of the Drop, and their Points in theambient Fluid, refemble nearly the fhoot-ings of Emeralds both in Figure and Co-lour : that the Cryftals of Ens Veneris, aPreparation of Iron,

vsronderfully emulatethe Topaz, When the faline Particles combitie, without any metal-line Admixture, the Concrete appears colourlefs, andprobably forms pure Cryllals or Diamonds. The extremeHardneft and Luflre of the Diamond refult perhaps fromthe almoft abfolute Homogeneity and Purity of its componentParticles, whofe Sides or Planes having admitted no foreignParticles between them, touch in many Points, and be-come thereby alrooit infcparable. Saline Particles in fuchPurity meet, however, but very feldom, and in fmall Quan-tity : but as mineral Salts abound almoft every where, andefpecially about Rocks and Mines, they frequently appearin Shoots or Maffes, blended more or lefs with talcky or otherMatter, and probably conttitutc our Cryftals, Spars, l^c. No



??? their FroduBlon, and Colours. 45 No Kinds of Matter that we know of,except Salts, have a Tendency to fuch-likcFigures : but Salts when at Liberty alwaysappear in them. The Tranfparency ofSalts is alfo another Property almoft pecu-liar to themfelves and the Bodies we arefuppofing them to compofe : and therefore,notwithftanding in thefe our hafty and im-perfect Experiments the Shoots are fo mi-nute as to require a Microfcope to difcernthem, and fo tender that the Air in -afhort Time deftroys them, may not Nature,who proceeds furely, though flowly, pro-duce Bodies from a better Combination ofthe fame Kinds of Materials, of Size pro-portionable to the Quantity of fuch Mate-rials, fimilar in Figure and Colour, hardlyfeparable, and of long Duration ? I have dwelt the longer on this firftPart of the Procefs (which the Drav/ingspoint

out in the Shootings of dijlilled Verdi-greafe, Plate II. 1, i : in thofe of Alum,Plate III. ^ ^and of Ens Veneris, Plate IV.a a) fince every Obferver muft be highlypleafed, to behold the beautiful Appearancesof Emeralds, Diamonds, amp;c. rifing as itwere from their native Bed, forming theirregular Sides and Angles under his Eye, andglittering with a Brilliancy and Colouringhardly to be imagined. What has been hitherto defcribed re-gards the Figures only that proceed from,



??? and feem rooted to the very Extremity ofquot; the Drop.-The detached Cryftals that appear forming within the fame come nextunder Examination : and thefe, from theirvery firft becoming difcernable, being en-compafled on every Side by a Fluid re-plete with faline Particles, (which, fwim-'ming at Liberty, are attrafted or repelledfrom every Quarter, till the Points of greateftmutual Attradion meeting in Contad, com-bine according to theirrefpedive Figures'}-:)Thefe, I fay, have all their Sides moft com-monly regular and compleat, with fuchNumber and Difpofition of polifli'd Planesand Angles as fully diftinguifti from whatSalt they are derived.â€”Thefe are the Cryf-tals that were before mentioned to retaintheir Figure however their Size enlarges 3They, and they alone, are properly to betermed the Cryftals of fuch Salt, and manyof theni in Elegance

of Form and nativeLuftre excel the Workmanftiip of the moftexpert Jeweller. Thefe are intended tobe reprefented in the Alum Solution at f,and in that of Ens Veneris at b b. Theyare alfo (hewn again by themfelves, and ina larger Size, under thofe and fome of theother Drawingsi t All foflil Cryflals, Gems, and other Bodies that haveregular Planes and Angles, without an Appearance of beingbroke off froA any Root or Stem, are probably formed inthe fame Manner. After



??? After the Cryftals about the Edges aregrown large, and thofe farther within theDrop have likewife pretty nearly attainedtheir full Size; in the Solutions .1 meartwhere fuch Cryftals do form; for feveralKinds produce Configurations but no Cryf-tals ; and, on the contrary, in fome few,niz,. of Sal Gem, common Salt, thoughAbundance of Cryftals are produced, noConfigurations at all appear : After, I fay,the Cryftals are formed, the Configurationsrbegin to ihoot, proceeding fomewhat llow-ly at the firft: but they quicken by De-grees, and dart at laft, in many Subjedlsvquite over the whole Drop, as fwift aaLightning ; and that efpecially if the Drophas been too much or over fuddenly heat-ed. Therefore when the Configurationsonce begin, the Eye fhould never be takenoff, till they are entirely finifhed. SomeDefcription of them is given under

eachparticular Subjedt, and they are reprefentedin the Drawings, as the third Stage of theProcefs, fignified by c, D, e, F, G, in theAlum Drop, and by c and d in the Drop ofEns Veneris. Thefe Configurations are no lefs con-ftant in their Forms than the Cryftals are,infomuch that each Subjed is eafily dif-tinguifhed by them. They feem compofedlikewile of the fame tranfparent ftiiningParticles: but the Figures they produce are



??? are fo extremely different, that every con-fiderate Obferver mufl judge them owingto fome very different Property in Nature.â€”I have ventured to mention AttraClionand Repulfion, as two Principles that wemay fuppofe concerned in producing thefedifferent Appearances, but am very far frombeing obflinate in this Opinion, or un-willing to recede from it, whenever anymore probable Caufe can be affigned. Iam fufhciently fenfible how liable we areto be miflaken, and how very little weknow even of the moft common Things.The very Elements that are continuallyabout us, the Fire, the Water, the Air webreathe, and the Earth we tread upon, havemany Properties beyond our Senfes to reach,or our Underflanding to comprehend : andwhen we imagine we know any one Thingperfectly, I am afraid we flatter and de-ceive ourfelves very grofly. It is our

Hap-pinefs, however, and our Duty, to beflowfome Time and Pains in making ourfelvesacquainted with the Productions and Changesthat Providence continually brings aboutin a regular and conftant Manner. Weare able to fee EffeCts, though their Caufesare beyond our Knowledge: but as noEffect can be produced without fome Caufe,when we behold Order, Harm^ony, andBeauty arife out of Confufion, by meansof certain aCtive and unalterable Properties, where-



??? wherewith the Author of Nature has en-dued the original Particles of Matter ; thougkwe cannot underftand the mechanical Ope-ration of thefe Properties, or know reallywhat they are or can perform^ we fhouldraif?Š our Contemplations and Adoration tothat Eternal, Omnipotent, Supreme FirftCaufe, who is incomprehenfible in all hisWorks : and here, perhaps, here only, our /Ignorance may commendably become theMother of our Devotion. In fhort, if the Cryftals of faline Sub-ftances are wonderful, their Configurationsare infinitely more fo : their Variety andBeauty no Words or Language can pofliblyexprefs ; and trying to give the Pidlures ofthem is like endeavouring to paint the LuAtre of a Diamond, or the Brightnefs of theSun-fliine. It happens in fome Kinds of SolutionSj,that after'the Cryftals are formed, the Con-figurations

perfefted, and when every thingfeems over, and all is quiet, other new Con-figurations, arid Cryftals too, prefent them-felves, in Figures very different from theformer, and what probably are owing toSalt of another Kind that was latent in theMixture. Vol. II. E C?ŽlAP.



??? CHAP. VIII. Of Gem-Bait, Sea-Salt, and Spring-Salt. f~^EM-Salt diffolved in warm Water, and^^ a Drop applied to the Microfcope on aSlip of Glafs, either holding it over the Firefor a little while to haften the Experiment,or leaving the Water to evaporate at leifure,affords the feveral Figures that appear in thefirff Plate, I. Sea-Salt treated in the like Manner pro-duces Cryftals as at Nquot; II. The Figures of Spring-Salt, or Bajket-Salt * , obtained by the fame Method, areftiewn at III. The Figures of thefe three Salts differvery little: each of them producing Bodiesof the like Forms; viz. folid Cubes,fquare Plates, and hollow Pyramids, hav-ing Bafes that are either exaCt Squares, orRectangles, and whofe Hoping Sides dimi-nifh gradually upwards by a kind of Steps,fome terminating in a Point, and othersappearing truncated, or ending with planeSurfices.

Each Kind of thefe Salts doesnot however produce the fame Figures inequal Plenty, for Gem-Salt affords moftVariety; Sea-Salt abounds chiefly with * This does not mean that all Salt made from Springs isBcjket-Salt, but only that our BaJketSalt is one Kind ofSai; made from SpringsÂ? thofe



??? thofe two Figures NÂ° II. and Spring-Saltwith thofe at NÂ° III. Moft Writers reprefent the Cryftlls ofthefe Salts as Cubes ; and fuch in Truththey feem originally to be : I mean, whenfo minute as juft to become diftinguiftiableby the greateft Magnifier : large Mafles ofSal-Gem, and fometimes of Sea and Spring-Salt, are feen in cubical or reftangularFigures, made up without doubt of innu-merable minute Cubes. But in all Exami-nations by the Microfcope of the Solutionsof thefe Salts, the Bodies that form andgrow under the Eye are, in the general,not Cubes, but hollow Pyramids : though aPrepoffeffion that the Cryftals of fuch Saltsare Cubes, makes thefe Figures, even underInfpeftion, often imagined fo to be: forthe fquare Out-line, which is only the Bafeof an hollow Pyramid (if great Attetitionbe not employed) is apt to give the Idea

ofa Cube: and the different Ranges or Steps,which by a gradual Diminution upwardscompofe the Hoping Sides of the Pyramid,are eafily miftaken, from their great Tranf-parency, to be no other than Lines uponthe Surface of the Cube. Indeed a fewCubes are feen now and then amongft theother Forms, but their Number is far toofmall to conclude the general Figure from :thofe very Cubes in fome Pofitions haveE 2nbsp;- likewife



??? likewife the Appearance of regular Hexa-^gons, as in Plate I. Nquot; I. I. I have examined various Species of thefeSalts from different Parts of the World, andparticularly feveral brought from Egypt,-Hungary, Germany, amp;c. by my worthy andingenious Friend Dr. Richard Pocock, Arch-deacon of Dublin, and F. R. S. which,tho' red, brown, white, amp;c. and feeminglyof very different Contexture, fome appear-ing fibrous, others fparry, talcky, amp;c. yet,when diffolved and examined, much thegreatefl Part of the regular Bodies producedin them all were of the fame general Fi-gure, /. e. hollow Pyramids-, with littlefarther Difference, than that fome weremore tranfparent and fharper at the Topthan others. It may therefore reaibnablybe concluded, that an hollow Pyramid,either pointed or fiat, is the general Figureâ–  of all FoJJile, Sea, and Spring-

Salts, whenafter being diffolved, and a fmall Degreeof Heat given, their Particles are broughttogether, and unite again according to theOrder and Difpofition of Nature whichquot;hollow Pyramid is compofed of minuteCubes moft regularly and wonderfully com-bined And this has been demonfiratcd even'



??? Hock, Spring, and Sea-^alt. 53 even to the naked Eye by the Salt madeafter Mr. Thomas Lowndes's new Method,where Multitudes of fuch regular pyrami-dal hollow Bodies may be found, compofedas it were of a Number of little Stairs ; andfo large, that each Side of their fquareBafe is at leaft a Quarter of an Inch inLength None of thefe Salts afford any Branch-ings out: the Appearances round the Edgesof the Drop, when Heat is applied, beingnothing elfe but a Congeries of faiine Par-ticles hurried together with very little Re-gularity, and producing no new Forms:for which Reafon thefe Combinations arenot reprefented in a Drop, as all that ftiootinto Figures more different are. But not-withftanding the general Shape of thefeBodies is nearly the fame, there are parti-cular Differences very v^'ell worth obferving,which the Drawings

endeavour to exprefe. is fuffered to fnoot into its true Form, its Cryftals are foundof a .cubical Figure of various Sizes: and many of thefefmaller Cryltals are united together into hollow Pyramidswith a fquare Bafe. Thefe Pyramids are truncated, beingnot finilhed at the Top, but having there fixed a Cube ofSalt of a more than ordinary Bignefs. * Mr. Lowndes fays, quot; in the Salt made by the Sun, asquot; well as by my Way, you will never fail of feeing veryquot; many little Pyramids, which are compofed of a Parcel ofquot; fmall cubical Grains piled up in a moll exaft Order, andquot; cemented together with wonderful Nicety : and thequot; Crowns of thefe Pyramids are always Cubes of a muchquot; larger Si?e than any of the rell.quot; VifJ. Brine Salt imrprsued, p. 16. E3nbsp;PLATE



??? PLATE 1. N-L . Figures ^Sal-Gemm^, or Rock-Salt, ?„ - A fquare pyramidal hollow Body, fome-what opake, whofe four Sides arefloping Triangles, and meet in a Pointaf Top. h - h body with four equal floping Sides,terminated by a Plane at about half theHeight of the former : not much tranf-parent, but hollow. C - h Body rifing about the Height of thelafl:, in the Manner here fhewn, andvery tranfparent except as the Linesimply. d - h fquare thin Plate, exceedingly tranf-parent. s - An hollow Pyramid, whofe Bafe is aRedtangle, and whofe Sides are flop-ing and terminate in a Point thewhole femi-tranfparent. ?’ - A narrower hollow Reaangle, withfloping Sides not much tranfparent,riflng about half as high as the pre-ceding, and then ending in a flat Sur-face that is very tranfparent. g - Another hollow Figure, having a red-angular Bafe, very tranfparent,

withflopingquot;Sides as in the Pidure. /6 - An



??? h'hn hollow Body, whofe Top is a largetranfparent Square, and whofe Sides aredarkifh in the Middle, but very tranf-parent at the Ends, whereby the fourCorners become alfo tranfparent./-A very pretty tranfparent truncated pyra-midal Figure, whofe Top is alfo a tranf-parent Square, and whofe four Cornersappear to open and feparate.k - K folid Cube, femi-tranfparent./-Another Cube, which by its Pofition, ifcarelefsly examined, will probably beiniftaken for an Hexagon.m- K fquare Plate of fome Thicknefs, buttranfparent: its Situation makes it feema Rhombus.nn - Two oblong Plates, extremely thin andtranfparent, with a Spot in the Midftof each. PLATE I. N' II. Figures of Sea-Salt, 0 - A fquare Pyramid, hollow, and prettytranfparent, wherein a Kind of Stepsappear gradually leffening upwards.P - Another Figure about half the Height

ofthe preceding, whofe Top a verytranfparent fquare Plane, and whofefour floping Sides are graduated andconjjderably tranfparent. E 4nbsp;PLATE



??? PLATE L N'-IIL Figures qf Spring-Salt. After the Defcriptions already given, 'tis'Tieedlefs to fay more of the four followingFigures, q, r, s, t, than that they alfo arehollow pyramidal tranfparent Bodies, withfuch different Graduations as themfelvespretty tolerably reprefent. â€?V, w - Two of the large hollow Pyra-mids of Mr. Lowndes^ Salt, drawn in fucha perfpedtive View as may heft exprefstheir real Figure ; each having a fquareEafe, and four triangular Sides that arenearly equal. Many fine Lines appear run-ning acrofs thefe Sides parallel to the Bafe,which, on a ftrifl; InfpeCtion, are foundto be a regular Graduation of Steps, leffen-ing from the Bottom upwards. Thefe Py-ramids do not commonly end in Points, butare terminated by a cubic Figureeach Cor-ner of their Bafe is alfo frequently fupport-ed by a Cube, but of a

fmaller Size ; andftill lelfer Figures of the fame Shape appearalong the linear Edges, in Number equal tothe Steps, and clofing the Angles wherethey join. There are Graduation? within-fide thefe Pyramids correfpondent to thofewithout, like the Underwork of a Pairof Stairs. The Size here exhibited is but



??? but little larger than that of the real Bodiesthey were drawn from. It is very well worth remarking, thatamongft the many pyramidal Figures pre-fenting themfelves in a Drop of the Solu-tion of thefe Salts, every one feems to ftandereft upon quot;its hollow Bafe, and appears,when under Infpcftion by the Micro-fcope, exadly in the fame Manner as repre-fented in the Plate: but this is a Deception;for in Double Microfcopes, compounded ofthree convex Glaftes after the ufual Man-ner, all the Parts of an Objed are feen in-verted ; that is, the Top appears at Bottom,the left Side on the right, amp;c. The Lightsand Shades being alfo inverted, the finkingPlaces appear to rife, and the rinng Places â– to fink in : fo that in Truth the hollowBafe of the Pyramid is really uppermoftand next the Eye, tho' it feems to be quiteotherwife. And in

Confirmation of this,I was allured by Mr. Lowndes, that in themaking his Salt, nothing is more commonthan to fee the Pyramids forming upon theSurface of the Brine, and always with theirtruncated Ends downwards We * We are told in the Memoirs of the Royal Academy efSciences for the Year 1700, that Monfieur Homherg ftievveda little Pyraaiid of Salt, formed in a Cryftallization. Itwas but low in Proportion to its Bafe, hollow within, andits Bafe was uppermoft during the Time of its Formation ;which Monfieur Hamherg thus accounts for. There wasformed, fays he, at firft, a little Cube of Salt (the FigureSalt natvwally afFefts) on the Surface of ths faked Water. This



??? We begin our Experiments with thatpative foffile Salt, ufually called Rock-Saltfrom its Place of Growth, and from itsClearnefs Sal-Gem; as it is probably thePrinciple or Bafis of feveral other Salts. Sea Water owes its Saltnefs moft likelyto vaft Quantities of this Salt diffolved there-in J which, being extradled by different Me^thods, becomes either Bay-Salt, or whatwe commonly call Kitchen-Salt: and Springsrunning through or over Beds thereof, andbecoming faturated therewith, afford byBoiling and Evaporation all our Inland or This Cube did not fink, though heavier than the fait Water,any more than a Needle, if laid on Water gently, would do.and for the very fame Reafon : for when a Needle is placedin fuch a Manner on Water, a little Hollow is made aboutit, tilled with Air only, in which it lies as in a little Boat;becaufe the Bulk

of the little Hollow and Needle togetheris lighter than Water of the fame Dimenfjons. A fimilarHollow was formed about this- Cube of Salt, which enter-ed a little into the Water without finking j its upper Sur-face was dry, and rofe above the Surface in the Hollow,though not fo high as the general Surface of the Waterround n. Other Cubes of Salt cryftallizing along the fourSides of this dry Surface began lo form a fmall hollowSquare, or which the firlt Cube compofed the Bafe. Thefelittle Cubes, when joined together, becoming heavier thanthe firft fingle one, and being encompaffed with lefs Air iaProportion, from their Junflion to the firft by their innerSides, funk ftill deeper in the Water, that is, to the upperSurface of the little Cubes which adhered to the firft Cube.New Cubes of Salt adding themfel ves to thefe, funk the Bo-dy yet

lower down ; and others continually joinino- them af-ter the fame Manner, by enlarging the hollow Sqliare, ftillplunged it more and more, and formed the inverted Pyra-mid; which growing at laft too heavy, funk to the Bottomof the Water, and then increaled no more. Bajket^



??? Bajkei-Salt fo that, in Reality, Rock-Salt^Sea-Salt, and Spring-Salt, are derived fi'omone and the fame Original in the Bowels ofRocks and Mountains ; and, upon the ftrift-efl: Examination, they feem to differ nootherwife than by fome adventitious Mix-tures, as our Experiments evince, by fhew-ing tlaat neither of them form any branch-ed Configurations; but when their Particlescombine again after Diffolution, they con-ftantly compofe the fame Kinds of pyra-midal Cryftal Bodies, with Bafes that areeither exafi: Squares with four equal Sides,or elfe having two oppofite Sides longer thanthe other two, but always making a right-angled Figure, This Salt is conveyed by Springs andRivers wherever their Waters can find aPaffage. Its fineft Particles rifmgwith Ex-halations from the Sea and other Waters,are likewife difperfed univerfally,

and fa-turate the Surface of the whole Earth: whereentering the Roots of Plants, they promoteVegetation, help to compofe their folidParts, afcend with their Juices, and, ac-cording to their Mixture with them, pro-duce that amazing Variety of Taftes, Smells,and other Qualities. Some of this may berecovered in its original Form, by Art, frommoft Kinds of Vegetables; while the reftbecomes fo changed by being blended withother Subftances, as to appear in the Shoots or



??? or Cryftals peculiar to each Sort of Plant,and probably conftitutes its effential Salt. 'It is alfo taken continually into the Sto-machs of Animals, their Food aboundingwith it, and affording them proper Nutri-ment by the Means thereof. It diffolves inand circulates with their Blood and Hu-mours, and becomes fo highly fubtilized bythe Heat and Adlion of an animal Body,that the greateft Part of it is rendered vola-tile, ar.d can hardly be reduced again intoits original Figure, though fome of it mayalway^ be found unaltered in the Blood,Urine, And the Fertility which Dungproduces in barren Soils, is owing to theAbundance of it contained therein : _ forthough Salt in its natural State is prejudicialto Vegetables, it becomes fo tempered, afterhaving pafied through the Bowels of livingCreatures, and been intimately mingled withtheir putrifying

Fffices, that it caufes themto thrive exceedingly. No Menftruum is yet found to diffolveGeld, unlefs one of the Salts we are treatingof be an Ingredient therein ; they beingthe only known Diffolvents of Gold, as'Nitre is of Silver: but, on, the contrary.Common Salt, Rock-Salt, or Spring-Salt,mixed with Aqua Fortis or Spirit of Nitre,will prevent its dilfolving Silver, thoughfuch Mixture proves the readieft DifTolventof Gold. The



??? The peculiar Excellence of thefe Saltsfor the Prefervation of Flefh, Fiili, amp;c. istoo well known to need Defcription ; andtheir other extraordinary Virtues, when pre-pared in different Ways, are too many to bementioned here. Glauber aiferts, that com-mon Salt is the moft ufeful and moft ex-cellent of all the reft, being the Princi-ple whence all other Salts, either knownor unknown, are chiefly derived, and mayby Art be produced. By a little Labour andFire, and the Addition of fome metallicSulphur, it may, he fays, be converted intoAlum or Vitriol; by Fire, Air, and Sulphur,into Salt-Petre ; by the Help of a fiercerFire, into an alkalious Salt, and by deftroy-ing its Acridity, into a Salt fit for enrichingLand, and extreniely ferviceable to fandyand barren Soils Common Salt diflfolved in fharp Vinegar,and a Drop thereof a little heated,

fhootsfome pretty Configurations from the EdgesÂ?and affords Cryftals of the Figures juft nowdefcribed, extremely clear and beautiful,though fmaller than ufual. Thefe frequentlyare joined together with a curious Varietyof Compofition, which the Ci7ftals of thefame Salt difl'olved in Water never exhibitfor they commonly form feparate and dif-pofed at Diftances from each other.



??? Diffolved in Spirit of Wine,. it likewifeproduces Configurations, but very differentfrom thofe in Vinegar, with Cryftals fmall-er than ordinary, and having, little or noTranfparency. Dr. Boerhaave fays, thefe three Speciesof Salt diffolve alike in three Times and aQuarter of their own Weight of Water * :hut I have found a confiderable Differencein different Waters, and in different Portionsof the fame Salt. CHAP. IX.Nitre, or Salt-PetrS. r-piHlS Salt being diffolved in Water*,I a Drop of the Solution ftioots fromits Edges, with very little Heat, into flattiftiFigures of vafious Lerigths, exceedinglytranfparent, and with Sides that are ftraightand parallel, Thefe are ftiewn .in their dif-ferent Degrees of Progrefiion, at the Lettersa, b, c, d, e, Plate I. N^ IV. where a repre-fents how they firft begin. Many of them appear cut floping at theEnds down to a

ftiarp Edge, in the Man-ner of a Chiffel, and are fome wider andothers narrower. Several alfo are found with Shaw's Botrh, Chtm. p. io6. Vol. I.



??? With one Corner taken off obliquely, andthat in different Angles; leaving the otherCorner fometimes quite a Point, and fome-times having a little Breadth. After Numbers of thefe are formed, theywill often diffolve again under the Eye andentirely difappear -, but if one waits a little,new Shoots will pufh out, and the Procefsgo on afrefh. Thefe firfl Figures fometimesenlarge only, without altering their Shape,and fometimes form in fuch Sort as theDrop reprefents ; but if the Heat has beentoo great, they fhoot haflily into nume-rous Ramifications, very regular and beau-tiful, but which we have not attemptedto draw, from the great Difficulty of doingit. There feems all the while a violentAgitation in the Fluid j and moft commonly,towards the Conclufion, a few O??a??dra(compofed of eight triangular Planes, ortwo quadrangular Pyramids

joined Bafe toBafe) appear ; which belong probably tofome other Kind of Salt intermixed withthe Nitre : Pyramidal Figures of commonSalt are likewife fometimes feen; and ofthefe I have now and then found the greateftPlenty when the Nitre has feemed moftwhite and pure, which I pretend not to ac-count for, unlefs common Salt has beenemployed to make it fo. The regular Cryftals of Nitre are repre-fented underneath the Drop, greatlv magni-fied



??? nified according to iny Method of Exaiaii-nation, though indeed lefs than what mdy befound when large Quantities are prepared inthe common Way; and confifl: of fix pa-rallel Sides or Planes, which compofe Bo-dies of different Lengths, and differentlyterminated at the Ends. There is alfo aconfiderable Variety as to the Equality andInequality of thefe fix Sides. The moftcommon Cryftals are fomewhat flat, andhave two broad parallel Planes oppofite toone another, and four that are much nar-rower J two of which (viz, one that goesHoping from the upper, and the other frortlthe under Plane) meet on each Side, andconftitute a pretty fharp Edge. One Endof thefe is commonly cut off floping onboth Sides along its whole Breadth, butfeldom in the fame Angle. Fid. Fig. i.Sometimes however there are four broaderPlanes, and only two

narrower j and nowand then the Sides are pretty equal j andtheir Bafe is nearly an equilateral HexagonsThe feveral Differences in the Drawing arelikewife to be met with, as well as fomeothers, but the rareft as well as the prettieft;is that at Fig. 6. The beft Way to obtain thefe Cryftals forthe Microfcope, is by faturating fome warmWater in a Spoon w^ith Nitre (not withmore however than it can perfeftly diffolve) jwhen in a few Minutes little Concretions will



??? will be feen forming at the Bottom, whichbeing taken up on the Point of a Penknife,before they are grown too large, and placedwith a little of the Fluid on a Slip of Glafs,will be found, if they are not broken bythe Removal, to have amongft them fomeor all of the Figures fhewn in the Drop,and again reprefented in a larger Mannerunderneath the fame. And though theCryftals thus obtained are exceeding fmall,they are much more intire, diftinft, andtrue, than what by concreting in vaft (^an-tities become Millions of Times bigger,as they are frequently feen in the Shops.Amongft thefe too may be found manyCryftals perfedl at both Ends, by havingbeen formed wholly detached in the fur-rounding Fluid, whereas thofe wc get byany other Method are almoft conftantlybroken at one End, from their having beenfixed thereby to the Side or

Bottom of theVefiel they were formed in, or elfe to oneanother. P L A T E I. IV. The Cryfials of Nitre. 1.nbsp;The moft common Figure of Nitre-^^fials, with one End broken off. 2.nbsp;A Cryftal with both Ends perfeft; one in the ufual Form as abpve, the other^OL.II.nbsp;Fnbsp;^^^^



??? cut oflf more obliquely, and compofingan hexangular Plane. The Sides ofthis Column are four broader and twonarrower Planes, whereas the prece-ding confifted bf two broader and fournarrower. 3.nbsp;Another Cryftal, having one End a great deal floping and graduated, and theother cut off at different Angles. 4.nbsp;A Cryfl:al inclofed feemingly within ano- ther, and forcing its way out, by burfl:-ing through the other's Side. 5.nbsp;A Column with fix equal or nearly equal Sides : one End broken, and the otherforming an hexangular Pyramid, whofeSides are correfpondent to thofe of theColumn. 6.nbsp;A lliort hexangular equilateral Column, both whofe Ends are Pyramids, havingSides that correfpond with thofe of theColumn. One Particularity in Nitre is, that itsCryftals are perforated from End to Endall along, juft within the

Corners where thePlanes interfedt; as may be proved in thelarger Shoots, by the Breath's pafling thro'them eafily on blowing. Thefe Channelsare pointed out in Figure 2, by the fixDots at its End; they are likewife fliewnmore perfedly at Fig. 7. which reprefents



??? |)art of a Column with Hairs oaffing thro'Its Perforations. This Salt is found juft under the Turfabout Fatnefs in the Northern Parts of theKmgdom of Bengal, and probably in otherPlaces thereabouts, whence it is broughtto us in great Abundance by the Eaji-.India Co?npany 1 : but all produced in Europeappears either like a kind of Efflorefcenceadhering to Rocks and Walls, being whatthe Ancients called Aphronitmn, and whatIS called by us Natural Salt-Petre, of whichthe Quantity colledled is but fmall; or iselfe extrafted by Art from certain Earthsand Stones, the Ruins of old Buildings,the Dung of Pigeons, and the Excrementsand Urine of other Animals: the Man-ner of doing which is related by feveralAuthors. Examin'd chemically (and to ufe the Che-mifts Terms) it appears compounded of avolatile acid Spirit, and a fixt alkalious

Salt.Jmch a Spirit the Air abounds with: andpis Spirit by penetrating into, and becom-ing incorporated and fixt by the alkali-ous baits of Lime, and fome Sorts of Earthand btone, is probably the active Principletnat produces Salt-Petre. It is alfo verylikely owing to the fame Principle, that Salt- * Vid. Wocd-ix'ari\Method of Fojfih,^. 36. F 2nbsp;Peire



??? Petre may conftantly be obtained from theMortar and Rubbifh of old Walls, whichhave been long expofed to the Air; and thatthe fame Materials, after being divefted of itby Art, will afford a farther Quantity bylying a few Years together. The extremeHardnefs of the Mortar in fome old Build-ings, where it is found more difficult to bebroken than even the Bricks or Stones itferved to cement, feems likewife occafionedby its being fo fully impregnated with thisSpirit ^ or Principle, that it becomes.in amanner petrified: and the alkalious Saltswherewith the Excrements of Animalsabound, ferve probably, in the like Manner,to fix and embody the fame Spirit, andconftitute Salt-Petre. Some have under-taken to make it likewife from Lime, Pot-Afhes, amp;c. but hovv'foever it be produced,it may always be diftinguifhed by its hex-agonal Shoots.

Let us now confider what other Pro-ductions of Nature appear in this hexago-nal Figure; and we fliall find that allCryftal, unlefs either ftraitened for Room * May not wbr.t we call a volatile Spirit confift of Pani-cles exceedingly minute, and of fome determinate Figure ;whofe Property it is to repel each other, from certain Pcints,in certain Direfiioiis, ai!4 to certain Diftances; wherebythey are unable to combine together, unlefs by penetrating,mixing, and becoming embodied with other Matter, whofePores they can ftrike into ? and may not their repulfivePower be increafed by Heat or Motion ? or



??? or overcharged with foreign Matter, is con-rtantly formed into Pyramids of fix Sides,or into hexagonal Columns terminated witiafuch Pyramids, and refembling the NitreShoot 5. And as thefe Cryftals fhoot moftcommonly from Pvocks of calcarious Stone,may not their Form be owing to the famevolatile Spirit, more ftrongly fixed and em-bodied, and compofing a m.ore hard andtranfparent Subftance, by an Admixturewith fome Matter different from that where-with it compofes Nitre? And if, infteadof exfuding from Stones, and adheringthereto by one End, ufually called a Root,thefe Principles happen to concrete in fomeFluid, or other foft Bed, where both Endsare equally at Liberty to fafhion themfelvesaccording to the Inclination of their compo-nent Particles, may we not fuppofe theymay then produce * thofe fparry or cry-ftaline

Pyramids, joined Bafe towards Bafeby the Intervention of an hexagonal Columnwhich are known by the Name ofDiamonds, from the Place where foundmoft plentifully ; and which in Figure re-ferable exadlly the Shoot of Nitre 6 ? The next moft remarkable Bodies of thisKind of Figure are thofe of Snow, which 94/.nbsp;Aldrcvaâ€žd. See his Mu/a^um, p. are



??? are always hexangular, or with fix Pointsnearly refembling the Bale of the Columnof Nitre i, or thin Slices of fuch a Columncut ofFtranfverfely: and as freezing is ufuallyimputed to the Redundance of Nitrous Par-ticles in the Air, thofe who embrace thatOpinion will probably find little Difiicul-ty in fuppofing this Form of Snow occa-fioned by the fame Principle that gives anhexagonal Figure to Nitre: and perhapsthey are not miftaken in fuch a Suppofition,though there is fome Reafon to believe theymay be fo as to the Abundance of the Par-ticles of Nitre they imagine exifting in theAir. The continual Perfpiration of growingVegetables; the Putrefadion and Diffolutionof thofe that perifli over the Face of thewhole Earth, all which abound with vola-tile acid Salts the continual Exhalationsfrom Seas, Lakes, Rivers, and other Vi^aters,which carry

alfo up with them Abundanceof the finefl Particles of Mineral or SeaSalts; the Steams and Vapours from Metalsand other Subftances: all thefe compofe to-gether the volatile acid Spirit wherewith thÂ§Air is filled, and which probably is the ac-tive Principle that gives the Figure, andfupplies Part of the Matter to Cryftals,Snow, and Nitre. * The Flakes found now and then with twelve Points, areprobably two Flakes, whofe flat Surfaces are ftuck together,with their Rays ajternatelv diipofed. But



??? But the Particles of this acid Spirit areno more the Particles of Nitre, than Nitre isthe Gunpowder which it compofes by theAddition of Sulphur and Charcoal. Andthe Truth of this feems confirmed by theImpoflibility of obtaining a fingle Grain ofreal Nitre, from any Quantity of Snow orIce : whereas Nitre being but little volatile,fome of it certainly would be found if it wasreally there. However, though no Nitrecan be found, after the volatile Salts thatlink'd the Particles of Water to one anotherare driven out by Heat, and the Water be-comes fluid, it is obferved to be much harder,or lefs fit to make a Lather with Soap, thanit was before its being frozen, from its re-taining fome fmall Portion of the acid falineParticles, in the fame Manner as any Watermay be rendered hard, by putting into it afew Grains of common Salt, or a few Dropsof any

acid Spirit. 'Tis probable thefe acid Spirits are pro-duced every where; but being extremelyvolatile, and eafily driven away by Heat,they foon become diffipated in thofe hotRegions, under, or nearly under the Sun'sairedt Rays, unlefs they are immediatelyembodied by mixing with fome other Mat-ter ; and confequently, thofe Countriesnearer the Poles, whereunto they are drivenby the Sun's Heat, muft abound with them,more or lefs, in proportion to the Ability orF 4nbsp;Inabi-



??? Inability of the Sun's Rays to drive themagain from thence : and thefe extremelyminute and adive Particles, being continu-ally in Motion, ftrike into, penetrate, andfix between the Pores of all Bodies capableof receiving them. Thus, mixing withfaline Exfudations from, or certain Saltscontained in Earths, Stones, amp;c. they mayprobably incorporate therewith, and con-crete into the hexagonal Shoots of Cryilal :filling up the Interftices of Water, andbecoming therewith embodied, they com-pofe that hard Subftance we call Ice 1 ;which differs nothing from Cryftal in Clear-nefs, and perhaps would h ave the like Form,did not the Quantity and Situation of theFluid prevent it ; fince we find that Water,falling in fmall Drops, is concreted withthe fame Particles into an hexangular Fi- gure. Thefe Particles ftriking into the Bodiesof living Animals occafion the

Senfation ofCold : if their Quantity be great, they pro-duce firft a fevere Pain, and then a Numb-nefs, by impeding the Circulation of the Ani-mal Fluids ; and if they are not driven awayby Heat from Motion or olherwife, or theirCgt;uantity be much increafed, they ftop theCirculations entirely, and bring on certain 1nbsp; The freeging or fudden Change of Water into Ice,gives the heft Idea, how Cryftal, Gems, amp;c. may be form'4and that too perhaps in a very fudden ivianner. 9nbsp;Death;



??? Death : and animal dead Bodies frozen be-come as hard as Stone. Hence it appear^,-that freezing is not the Refult merely of theAbfence of Heat, but is really owing tofome active and penetrating material Prin-ciples, which by mixing with other Bodiesbecome thereby fixt: and the Exiftence offuch Principles in the Air is farther appa-rent from the rafting of Metals, the Erofionof Stone, Glafs, amp;c. The Sappofition that Salt-Petre is com-pounded in a great Meafure of this fame vola-tile acid Spirit exifting in the Air, is ftrength-ened, not only by the Manner of its Pro-duftion, but alfo from its ftriking theTongue, when tafted, with a pungent Sen-fation of Cold, like what this fame Spiritin the Air gives : Moreover, a volatile acidSpirit may be obtained from it in confider-able Quantity, whofe Particles are fo activeand powerful,

that they penetrate, disjoin,and feparate the component Particles of allMetals except Gold, as well as Stones andmoft other Bodies. Suppofing fuch Spirit one of the chiefPrinciples of Salt-Pkre, may not its exceed-ing Volatility, when fuddenly and violent-ly excited to Adion, by the Fire containedin Sulphur kindled by Charcoal, produce allthe prodigious Effeds of Gunpowder * ? yide ^eries, p. z6. and



??? and alfo by certain Mixtures in the Air,become the Caufe of Thunder, Lightning,and other wonderful Pha;nomena ? The foregoing Conjeftures, into whichI fear I have been led too far by my Sub-jeft, may it is hoped be forgiven, as theyare fubmitted entirely to the Confiderationcf better Judges, without the leaft Defignof impofing them on any one.â€”But to re-turn to the known Properties of Salt-Petre. It is faid to be the only Diffolvent of Sil-ver, as Sea-Salt is of Gold : for Silver is dif-folveable in no Menftruum yet known,unlefs there be Nitre in it; and yet if Saltbe added thereto, the Mixture will nolonger diffolve Silver but Gold. It pre-ferves the Flefh of Animals from Putre-fadtion as well as S^a-Salt, and has the fin-gular Property of giving it a red ColourIn Diftillation alfo, the Fumes that arifefrom Nitre are red, * The Roots of Madder mixed

with the Food of Animalstinges their Bones of a curious Red. Vide Phihfoph. Tranf.In!Â? 442, and 443, where Experiments in Proof thereof ategiven by Mr. Belcher, F. R. S. The fame is likewife con-firmed NÂ° 457, by farther Experiments made by MonJ,Du Hamei du Mmceau. C H A P,



??? ,SaL (remma.orJiockSi??t. ^nbsp;,nbsp;hnbsp;L n quot;^ '^ â– Sea Salt O ^vfm.Sprmg Salt \ i t, J X y Mteror SaitFet^r. ^'l^tel/^.;^.M-JV.
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??? [ 75 1 CHAP. X. Vitriol in general. quot;^HE moft celebrated of our modera _ Chemifts fuppofe an acid Spirit exift- ing univerfally in the Air, and pervadingthe whole terraqueous Globe. This, theytell us, is an uniform Matter, or firft Prin-ciple, diftributed every where throughoutthe Earth aiid Atmofphere; though of aNature fo extremely fubtile, that it neverbecomes fenfible, unlefs compounded withother Subftances; but incorporating rea-dily with different Kinds of Matter, it com-pofe s, they fay, therewith all the Varietyof Salts, Cryftals, Gems, Metals, and Mi-nerals; the Colour, Figure, Solidity, andother Properties whereof are owing to theDifference of fuch Admixture. This is fometimes called * the Sal AcidumFoffile, at other Times the Vague Acid.Compounded with Earth, and an oily Mat-ter, it is thought to be

the Bafis of Sulphuryof Alum with a cretaceous, and of VitriolWith a metalline Subftance. It is alfo fup-pofed to be the faline Part or Principle ofaH Salts, which Monf. Romberg reduces tothree Kinds only, viz. Nitre, Sea-Salt, andViiriol.nbsp;^ * Vide Troodviard'i Method ef FcJJils, p. 37. 7nbsp;The 1



??? The Configurations and Cryilals of Vi-triol vary according to its different Kinds :and its Difference in Kind is fuppofed owingto different Adrnixtures of the fame, or dif-ferent metallic Matter, with that acid Salt(or Spirit) which is the Bafis of all Kinds ofVitriol, Thus, wdien Copper is diffolvedby and incorporated therewith, the Vitriolproduced is blue; v/hen Iron is the Metal,the Vitriol is green; and Lead, Tin, orLapis Calaminaris mixed with Iron is ima-gined to render the Vitriol white. There isftill farther Variety ; but Iron appears tobe a conflant and principal Ingredient inthe green and white, as Copper is in theblue, V/hat occurred in the Examination ofeach comes next to be defcribed. CHAP. XI. Blue Vitriol. LL Vitriol of this Colour is fuppofedjr ^ to receive its Teint from Copper;the befl is produced in Hungary and theIfland of Cyprus.

A Drop of the Solution heated a little,and examined as before mentioned, pro-duces Cryfi;als round the Edges, very fhort at



??? at the Beginning, but increafing graduallyas reprefented Plate II. (in the Drawingcalled Blue Vitriol) at the Figures i, 2, 3,v/hich denote their Difference of Form, andthe Progrefs of their Growth, Thefe cryf-taline Shoots are folid, tranfparent, andregular, and refletfl the Light very beauti-fully from their poliflied Sides and Angles.As the watery Part evaporates. Numbersof long flender Bodies refembling Hairsare feen here and there, fome lying Sideby Side, as it were in little Bundles (vid. 4.)and others crolTrng one another, in fuchmanner as to feem all radiating from aCenter, and compofmg ftar-like Figures,which fee at 5, 5. This Salt proceeds butflowly, and requires fome Patience beforethe Configurations begin to fhoot: whichthey do at laft, and that towards the Middleof the Drop moft commonly, after a verypretty Fafhion, as at 6

; and it is to be ob-ferved, that here alfo the principal Linesiffue from a Center. Any farther Defcrip-tion of the Drawing feems unneceffary : butit is remarkable, that none of the regularCryftals are found in this Way of Examina-tion, though they are to be obtained ingood Plenty by the ufual Method of Eva-poration, One of thefe regular Cryftals, of theSize they are commonly found in the Shops,is reprefented by the two Figures A and B, which



??? which fhew exadlly the different Sides there-of. It confifts of ten Planes. If a Piece of Iron be left for fome fhortTime in a Solution of blue Vitriol, its Sur-face will appear of a Copper Colour, andis really covered with Particles of Copper,either precipitated upon, or attracted bythe Iron, to which they firmly adhere, andwhofe Pores they feem to fill. This mayferve to ihew after what manner fomeSprings of Water are able to perform whatis ufually called a Tranfmutation of Ironinto Copper; which indeed is nothing morethan a gradual Diflblution of the Iron, whofePlace becomes as gradually fupplied, andits Figure affumed by the minute Particlesof Copper floating in the faid Water: fothat, although a Mafs of Copper may befound, after a Length of Time, inftead ofa Mafs of Iron, there is no Tranfmuta-tion in the Cafe. The

whole Fa6t feemsonly to imply, that the minute Particles ofCopper wherewith the Water is flored, be-ing much fmaller than the Pores or Inter-ftices between the Particles of Iron, do firftof all get into and fill up the faid Interftices.We have then a Mafs compounded of Ironand Copper; but the Iron Parts thereofbecoming gradually corroded and wafhedaway by the Water (the mineral acid Saltsit contains rendering it a Menftruum there-to) their Places are immediately occupied by



??? by Particles of Copper, which the Waterbrings along with it continually ;. and aBody of Copper at length is fubftituted inthe room of the Iron that was corrodedand wafhed away. The Petrifaftion of allBodies that were originally of fome otherSubftance than what they now appear to be,was probably produced after a like Manner â€?for it feems highly improbable that anySubftance whatever can, ftriftly fpeaking, beconverted into a Subftance of fome otherKind, however Appearances may happen toimpofe upon us. Dr. Brown informs us in his Travels, oftwo vitriolic Springs, called the old andthe new Ziment, rifing from a Copper Minein Hungary, which in fourteen Days turnIron left in their Waters into Cooper, andthat too more pure, dudtile, and malle'^blethan any Copper extraded from the Ore:that he took out with his own

Hands fromone of thefe Springs the Figure of an Heart,which had been put thereinto eleven ortwelve Days before, and found it as per-fect Copper as it had been Iron when putin. Some, he adds, will not allow thisto be a Tranfmutation, but argue. Thatthe Waters being faturated with a Vitriolof Copper, and finding a Body fo eafy toreceive it as Iron is, it infmuateth thereintolo tar as to divide and precipitate the Iron, leaving



??? leaving its own Subftance inftead thereof quot;^.And this moft certainly is the Fad:, thoughthe Dodtor feems to doubt it; the Purity ofthe Copper may be brought in Proof, andis not to be wondered at, for the minuteParticles thereof, that floated in the Water,and were depofited in the Pores of the Iron,muft neceflarily be lefs blended with fo-reign Matter than any Copper in its Orecan be. There are Copper Mines in the Countyof Wicklow in Ireland, called the Mines ofCrone Banom, or Corona Alba, on the NorthSide of the River Arklow, where the \Â?aterraifed from the Mines, that ufed to runaway in Wafte, has lately been convertedto great Profit: for by placing Iron Barson Beams of Timber fixed for that pur-pofe acrofs large Pits or Cifterns, (flooredwith fmooth Flags and lined on the Sideswith Stone and Lime)

through which theWater runs, the Iron becomes incruftedin a few Days with Particles of Copper :which being fwept oftquot; from Time to Time,and falling to the Bottom, are, when aQuantity is colleded, taken thence, ina fine brown Powder, confifting of Copperand the Rufl: of Iron 5 which affords, when â€? Vide Rrouun'i Travels, 410, p. 109. fmelted



??? fmel^d and purified, a rich Copper, lo f.per Ton more valuable than what is ob- ^medfrom the Ore of the fame Mine.- This was difcovered, by obferving, that fomeiron Tools of the Workmen, which hadiallen accidentally into the Water, were aftera while incrufted with Copper. A Chain of thefe Pits is already made,each I o Feet in Length, 4 in Width, and 8in JJepth: and as many more may be funky People pleafe, there being a continual^upplyofWatertorun through them all.1 iiey make ufe of foft Iron, which attraftstne Copper Particles beft, diflblves, mixes,and participates with them in form of abrown Duft. A Ton of Iron in Bars pro-duces one Ton, nineteen Hundred, and twogarters of brown Duft; and each Ton ofDuft fmelted, afi^ords 16 Hundred Weightof pi^e Copper. There are at prefent about500 Tons of Iron in the Pits. A

large Bar MontLnbsp;^^ diffolved in about 12 N. B. Whilft the minute and invifible^articles of Copper are floating at Liberty //L'saT.nbsp;'' Subftance of a Letter to Sir Lord CW tquot;quot; Â?^Â°quot;quot;nunicated to the Rojal Society by I have aTfo a inbsp;^hÂ? spc^. Lr^ J- 1 ^ quot;'quot;Pnbsp;tnoft of the Iron has Vol. ILnbsp;G



??? in any Menftruum, they are ftrongly at-trafled by Iron ; infoffiuch that if a Needleor the Point of a Knife be held but for a fewMinutes in a Solution of blue Vitriol, or itblue Vitriol be wetted and rubbed uponIron, it will prefently be cafed over withCopper : and yet when thefe lame Particlesare colleaed into a Mafs cf Copper, therefeems no Attraction between that Mafs anda Mafs of Iron, nor has the Magn'et anyfenfible Effed on Copper.nbsp;__ ^ Copper affords a blue or a green Tinc-ture, according to the Menftruum whereinit is diffolved; and therefore is fuppofed tofupply Colour to the Emerald, Sapphire,Turquoife, Lafis. Lazuli, Lapis Armenus,and moft other Stones and Minerals jhatare either green or blue, as well_ as tothe Subjea we are at prefent treating ot.The amazing Variety of Blues and Greensdeducible'from- this Metal, and

the Chan-ges of one. into, the other, are exceeding-ly worth the-while of every curious _Per-fon to fatisfy himfelf about by a Tram ofeafy Experiments;' the Way of makingwhich may be found innbsp;^Treatife of Colour's, in Boerhaaves Chemiftry, astranflated by Dr. Shaw, Vol. II. page Sf,, amp;c. and in H/7/'s Letter, printed at the End othis Theophrajlus, on the EffeBs oj difierentUenfiruumsonCopper-, where we areinformed,that, of the Mineral Acids, Spirit of Sea-Salt, Spirit



??? Spirit of Nitre, and Aqua Regia, producewith this Metal different Kinds of Green :Oil of Vitriol, Oil of Sulphur, and AquaFortis, different Degrees of Blue: that,amongfl the vegetable Acids, diftilled Vi-negar, Juice of Lemon, and Spirit of Ver-digreafe (which is a Vinegar abforbed byCopper) afford different Greens: that, ofthe fix'd Alkalies, the Salt of V/ormwood,Pot Afhes, and Oil of Tartar per deliquium,give all a deep and delightful Blue; as doalfo, among the volatile Alkalies, Spirit ofSal Armoniac, Spirit of Urine, and Spirit ofHartfliorn : that, of the neutral Salts, crudeSal Armoniac produces a fine Blue-, na-tive Borax a deep, and Sea-Salt a Whitijh'Greejt. quot; A Solution of Copper in any of thebeforementioned Acids, fo weak asto leave the Menflruum colourlefs likeWater, may in an Inftant, by the Af-fufion of a few Drops of Oil of Tar-tar

per deliquium, be converted into aglorbus Blue, or by a like Quantity ofSpirit of Nitre into a beautiful Green:nay, by this means made Blue, may beyet changed into Green by a larger Quan-tity of the Acid : and even when thusmade Green, again converted into its for-mer Blue, by a yet larger Quantity of theAlkali. The blue Tindures of Copper madein the fix'd Alkalies, may alfo be di-G 2nbsp;quot; vefted



??? vefted of their Colour, and rendered co-quot; lourlefs and pellucid like Water by Acids,quot; if the Proportions be carefully regarded.quot; The blue Liquor here is made colourlefsyas the colourlefs Liquor was before madeBlue ; and the pellucid Liquor thus pro-duced, will exhibit all the Phaenomenabefore defcribed in that originally colour-lefs. To this it may be added, that eventhe ftrong blue and green Solutions are ea-fily changed from Blue to Green, and fromGreen to Blue in the fame Manner * quot;.And how far Copper can difFufe itsTindure (or its Parts become divifible)may be learned from Mr. Boyle, who founda fingle Grain of Copper, diflblved in Spiritof Sal Ammoniac, would make 256806times its own Bulk of clear Water of a blueColour; would give a manifeft Tinfture toabove 385200, and a faint, yet diftinguifh-able

one, to more than 530620 times its ownBulk f. (C tc te CHAP. XILGreen Vitriol, or Englijh Copperas. OU R Green Vitriol contains a greatdeal of Iron, but appears not to holdany Copper, which makes its Colour difii- cult â– Â? Hill's rheophraftus, page 188, 189.t Vide Boyle Abridged, Vol. I. page 408.



??? cult to account for : fmce all mineral Sub-ftances, whofe Colour is. blue or green, havebeen generally fuppofed to derive their Co-lour from Copper. When diffolved in Water, it conftantlydrops to the Bottom a yellow ferrugi-nous Sediment; which being taken away,the remaming Liquor, after a due Time ofKeft, affords Cryftals much clearer and ofa finer Green than the Vitriol was at firft.Ihele hemg diffolved again throw downanother yellowifti Sediment, but in muchleis Quantity than before, and when cry-tahzed anew appear of a ftill more live-ly Colour. And by repeating this Opera-tion, they may be rendered perfedtly tranf-parent and of a delightful Green; tho'after all fome Iron will ftill be left, whichfubjedls them to contradt a Ruft, if expofedto the open Air, A Drop of the Solution, moderately heat-ed, and applied to the Microfcope,

be-gins to cryftalize about the Edges, and Pate II, N; reprefent, under the NaJeof Gr^nbsp;After waiting fome Time, Pquot;^ fuddenly andlialtily, towards the Middle, in the Man-ner represented by Figure 4, which beginsat and thrufts forwards and fidewaysat he fame Inftant, with wonderful oXand Regularity, to the other Extremity b, ^ 3nbsp;where



??? where the whole Procefs is at an End. Itsregular Cryftals are rarely found in this Ex-amination, but a Couple of them, as obtain-ed by diflblving a Lump of our Subjeft inboiling Water, and leaving it at Reft fora Day or two, are placed at the Side ofthe Drop. The firft of them A, is one outof a great many that were formed on theSide of the Glafs wherein the Solution ftood,and adhered thereto. Thefe being pro-duced in the clear Part of the Liquor, abovethe ferruginous thick Sediment whichhad been precipitated but was not takenaway, were much greener and more tranf-parent than the Vitriol firft diflblved. Ex-cepting fome Irregularities, they were all ofthe fame Shape, with Sides nearly corre-fponding. The Figure B reprefents an Oftaedron,that being the general Shape of many Cry-ftals formed in the yellow thick

Sedimentat the Bottom, a Fortnight or three Weeksafter, the clearer Part of the Liquor havingbeen poured away: and confequently theDifference of Figure between this and theformer muft be imputed to the muchgreater Proportion of Iron in this thanthat. Our green Vitriol, or Englifti Copperas,is made from the Pyrita, that are foundin great Abundance on the Shores of Suf-Jex, Efex, Kent, amp;c. Thefe Bodies are of



??? of a ponderous and compad Subftance, con-tain Metal and Sulphur, have a rully fer-ruginous Outfide, but internally appear,when broken, fometimes of the Colour ofBrafs, Silvery fometimes, and fometimes likeIron; the Matter compofing them is dif-pofed in Strise, or a linear Dirdion di-verging from a central Point to the Cir-cumference, if the Stones have any thingof a circular or cylindric Figure ; or lyingparallel and perpendicular to the flat Sides,if their Form be flattifh. After beinglong expofed in Heaps to the Air andRain, the Salts begin to ad, vitriolic Ef-florefcences pufli out upon the Surface,they become brittle, fall to Pieces, anddiffolve into a Liquor. This Liquor, whenboiled two or three Days in a leaden Caul-dron, (Pieces of Iron being thrown in fromTime to Time during the boiling and dif-folving in the faid Liquor) is

dilpofed af-terwards in convenient Velfels, where itftands for about a Fortnight to cryftalizeinto Vitriol. A great Work of this Kindis, or was not long ago, carried on atDeptford. G 4 CHAP.



??? CHAP. XIII. White Y IT Kioh. rr^.HE White Vitriol from Gojlar inJl Germany, as well as that from Hun-gary, contains fome little Copper, but thecommon Sort with us has no other Metalin it befides Iron, unlefs, as fome fup-pofe, there is alfo a fmall Quantity of Leador Tin. The Iron contained in the Greeiiand White, as well as the Copper in theBlue, is not in any conftant Proportion, butfrequently more or lefs in different Pieces ofthe fame Parcel, which occafions fome Va-riety in Experiments made therewith. A Drop of the Solution of white Vi-triol begins to fliioot at the Edges, by agentle Degree of Heat, either in fmall an-gular Figures, or minute curvilinear Spi-culse, both which are reprefented in PlateII. at i, i. The former of thefe fpread-ing confiderably in Breadth, and protrud-ing very flowly forwards, produce thofelineated

Figures ftiewn at 2 on one Sideof the Drop, which are formed by twoPlanes inclining to one another in an An-gle of about 120 Degrees: the latter, viz.the Spicules, fpreading likewife and flat-tening at the Ends, ftiew themfelves nearlyas reprefented by 2 on the contrary Side. Some



??? Some of them however fhoot farther intothe Drop, in the Manner fhewn at 3, 4,and 5 : and many fo (hot out have otherfmaller ones protruded from their Sides,parallel to one another, and forming anAngle with their main Stem of about 60 De-grees, as at a, a : when the Procefs is nearlyover, many extremely minute Spicula arifein the Interfpaces; fome uniting in, or ra-ther fhooting from Centers, and makinga very pretty f radiated Appearance, likewhat was. before obferved in the Blue Vi-triol ; whilfl others of the fame Spiculce arefeen fcattered and difperfed about the Dropin all Direitions, as at 8. Thefe Spiculamay be termed a Charadteriftic of the Vi-triols, being ufually found in all of them,when examined by the Microfcope w4thCare; but as fometimes the Green is feenwithout them, I have taken no Notice ofthem

there. The Figure fliewn at 6 is feldom to bemet with, but when the Fluid Part of theDrop is fuifered to evaporate without anyHeat; and it feems nearly to approach theregular Cryfials, which are next to be de-fcribed. As a Solution of our prefent Subjedl doesnot fo eafily cryftalize by the common t It is obfervabie. that many of the Pyrita exhibitL^nes diverging from a Center, exadlly in the fame Man- Methods,



??? Methods, after trying feveral Times to makeit do fo without Succefs, I have contentedmyfelf with examining the * Gilla or SalVitrioli made by the Chemifts: two Figureswhereof, A B, as magnified above a thoufandtimes in the Area, are given at the Sideof the Drop. They appear to be qua-drilateral Columns, the Inclination of whofeSides is oblique, having generally a qua-drilateral Pyramid at each End, formed oftriangular Sides correfponding to thofe ofthe Column, as at A; but fometimes thefetriangular Planes interfedt, in fuch a Man-ner that the Angle at the Apex is com-prehended under only three of them, asat B. Vitriol in confiderable Abundance is foundin Subftance and of difiquot;erent Colours,blue, green, white, and red, in feveralParts of Hungary, Germany, and otherCountries : but very little, if any, nativeVitriol is

ever found in Mafles or Lumpsin England-, ail produced here being ob-tained by Art from the Pyritce, and of thewhite the greateft Part comes to us fromAbroad. The Appearance of fuch WhiteVitriol is extremely like Loaf Sugar; it has afweetilh difagreeable ftiptic Tafte, and when * Thefe Salts or Cryftals are obtained by the Help ofSpirit of Vitriol, or, asnbsp;direds, by diflblving White Vitriol in the Phlegm of Vitriol. diflblved



??? diffolved in Water, throws to the Bottom aferruginous Sediment like the Green. It would be endlefs to enumerate allthe Ufes of Vitriol. Sir Kenehne Digby'sfympathetic Powder, fo famous in its Dayfor the Cure of Wounds, v/as nothing eliebut Vitriol expofed to the Summer's Sunfor feveral Days and powdered. But a-mongft all the reft, its being an Ingredientabfolutely neceffary for the making of Inkis not the leaft to -be regarded. AnyVitriol that contains Iron will ferve tothis Purpofe, of what Colour foever it be :the Green however is commonly preferred,as holding a greater Quantity of thatMetal: but the White fometimes is notlefs ftocked with it, and then will do fullas well. Galls unripe, or gathered whenthey are of a blueifti Colour, before theycome to their full Growth, being beatento Powder, and infufed in Water, give

theWater a ftiptic Tafte, without altering itsColour much ; but a proportionable Quan-tity of powdered Vitriol, or a Solution ofVitriol, being mixed therewith, turns it in-ftantly as black as Ink, and wants onlya little Gum to make it Ink indeed.A Decodlion of the dried Leaves of redRofes, of Sage, Oak Leaves, or the Rindsof Pomegranates, produces the fame Ap-pearance therewith. It alfo in like Man-ner blackens an Infufion of Green Tea; and



??? and therefore a few Tea Leaves put tofteep for fome Minutes in any MineralWater made hot, will readily difcover ifit contains Vitriol, by fuch its Change ofColour : the Proportion of the Vitriol maylikewife be gueffed at by the Deepnefs orPalenefs of the Tindure. On writing with a Solution of GreenVitriol, nothing is feen upon the Paperwhen dry: but by rubbing it over witha Decodlion of Galls, what was writtenbecomes black and legible. Spirit of Vi-triol wiped gently upon this, makes itvaniÂ?h again immediately : Oil of Tartarper deliquium reftores the Letters once more,though not black but yellowifh -f-. A ftrong Decodion of red Rofes mixedwith a Solution of Vitriol produces a blackInk, which on dropping Spirit of Nitreinto it becomes inftantly red, and is far-ther convertible into a greyifti Liquor, byadding a little of th? volatile

Spirit of SalArmoniac. Good Writing Ink being not always orevery where to be procured, it will notperhaps be unacceptable to give here aneafy Way of making it, which I can re-commend from many Years Experience. To one Quart of Rain Water, or foftliver Water, put four Ounces of blue Galls



??? Galls bruifed, two Ounces of green Vitriolor Copperas, and two Ounces of Gum Ara-bic grofly powdered. Let the Mixture bewell fhaken or ftirr'd about now and then,and in twenty-four Hours it will be fitfor Ufe. It is moft conveniently made ina wide-mouthed Bottle that will hold neardouble the Quantity, where it may fome-times be ftiaken together brifkly; but befure you let it fettle again before you pourany off. When you have ufed all thatcan be got off clear, a little more than halfthe Quantity of the fame Ingredients willmake you another Quart. What is written with this Ink looks paleat firft, but after a few hours becomes of afine black, and I believe will never change. c PI A r. XIV. Dijiilled Verdigrease. VERDIGREASE is a blueifh greenEfflorefcence 1 or Ruft, producedon Plates of Copper, by corroding theSurface

thereof with that penetratingSpirit which the Hulks of Grapesabound with after they have been prelVdand laid together to ferment. This Rufl being



??? being digefted with diftilled Vinegar nia confiderable Degree of Heat, and dif-folving partly therein, aifords a Liquor of amoft beautiful green Colour, which afterEvaporation, being fet in a cold Place, pro-duces tranfparent and elegant green Cryftals,that are called ufually by the Name ofDijiilled Verdigreaje, but are really a Vitriolloaded with the pureft Particles of theCopper. If thefe Cryftals are diflblved in, warmWater, and a Drop of it be applied to theMicrofcope immediately, it ufually producesAbundance of the regular Figures i, 2, 3, 4,5, 6, 7, (exhibited at the Side of the fourthDrawing, Plate 11.) without forming anyconfiderable Configuration: but if theSolution is fuffei-ed to ftand quiet for afew Hours, and a Drop of it be heated overthe Fire on a Slip of Glafs, till it begins toconcrete about the Sides, and then examined,ftiarp-

pointed folid Figures (bifeCted by aLine through the Middle, from which theyare cut away towards the Edges) will be feen,flaooting forwards, as reprefented i, i, i :which Figures are oftentimes ftriated veryprettily from the Middle Line to the Edges,obliquely, as 2, 2, may ferve to Ihew. Theyboth arife frequently in Clufters, and flioot-ing from a Center, as at 3, 3. The forementioned Figures are a longwhile growing; and whilft they are doing fo.



??? fo, feveral regular Cryftals appear formingin different Parts of the Drop, of the moillovely Emerald Colour, and reflefting theLight from their Sides and Angles, whichare as exadly difpofed and finely poliflied asif they had been cut by the moft fkilfulJeweller. Thefe Cryflals are fliewn in theDrop at 4, 4, but much better, becaufemagnified a great deal more, at the Side ofit, by the Figures i, 2, 3, 4, 5, 6, 7. No Configurations form themfelves in theMiddle of the Drop till the Fluid be nearlyevaporated, but when they begin to formthey proceed fomewhat haflily, and there-fore mufl be attended clofely. Their com-mon Figure refembles two long /y^ croflingeach other in an Angle of about 60 De-grees, and fhooting Branches every Way:each of which again protrudes other Bran-ches from one, and fometimes both its

Sides,making together an Appearance like fourLeaves of Fern conjoined by their Stalks,as at 5, 5. Separate Clufirers of the famefharp-pointed Figures, as thofe at the Edgesof t le Drop, are formed alfo frequently inthe Middle of it, as 6. Sometimes alfo theyput on another Form like the Leaves ofDandelion, as at 7. Very beautiful Figuresare likewife produced by a Kind of Combi-nation of fharp Points and Branches, in theManner reprefented 8, 8. All



??? All the beforementioned appear of a mofllovely green Colour, but deeper or paleraccording to the Time of their Produftion ;the firft produced being conftantly thedeepeft. Towards the End of the Procefsfome circular Figures are formed, extreme-ly thin, and fo llightly tinged with greenxhat they are almoft colourlefs, but withLines radiating from a Center to the Cir-cumference, like the ftar-like Figures ofAlum hereafter to be defcribed. Thefe arefliewn 9, 9. When all feems in a Mannerover. Bundles of Hair-like Bodies appear fre-quently fcattered here and there through-out the Drop, in the fame Manner as de-fcribed in the blue and white Vitriols. CHAP. XV. Alum. f I'^HE Configurations of this Salt aboundJ^ with Beauty and Variety, and provemore or lefs perfeft according to the Strengthof the Solution, and the Degree of

Heatemployed in making the Experiment tojudge of which a little Experience will befound needful. The Solution, however fated with Alum,will not be found over-ftrong after ftanding 9nbsp;fome



???
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??? A LV M.nbsp;97 fome Days, for in that Time it will haveprecipitated many Cryftals to the Bottom,whereby the Liquor is fometimes left tooweak for our Purpofe; but then, by holdingthe Phial over or near a Fire, the Cryftalsâ€? will again diffolve, and be taken up a-newinto the Fluid. 'Tis not however advife-able to make ufe of it as foon as this is done,unlefs we v/ant to produce nothing elfebut Cryftals : for if, after this, it be em-ployed before it has had a little Time tocool and fettle, it is very apt to form intoCryftals only: but when it has ftood abouthalf an Hour, a Drop, placed on a Slip ofGlafs and heated properly, exhibits com,monly at the beginning a dark Cloud, whichappears in Motion fomewhere near theEdge, and runs pretty fwiftly both to theLeft^ and Right, until it is either ftoppedby the Intervention of fome

regular Cry-ftals, or elfe proceeds onwards both Waysat once, and nearly of the fame Height,till having furrounded the whole Drop thetwo Ends rufh together and join ; the Pro-grefs towards which is attempted to befliewn, P/^/^ III. Nquot; I. . This cloudy Part of the Drop, that feemsviolently agitated whilft it is running round,appears on a ftnd; Examination to confift ofi^alts fhot into long and very flender Line.,much finer than the fmalleft Hair, whichcrofs one another at right Angles, and Fornx-ol.ilnbsp;H



??? as they go along, from their internal Edges,Rows of folid Cryftals compofed of manyoblique plain Sides b b, and which haveall a Tendency towards the Figures ofthe regular Cryftals to be defcribed pre- ^^quot;fiut it happens frequently, that in fomeParts of the Drop many minute and circu-lar Figures are feen, rifing at fome littleDiftances from the Edge, whilft the above-mentioned Operations are performing inother Places thereof; which minute Figuresenlarging themfelves continually, appear atlaft of a ftar-like Form, or with Lines radi-ating and diverging from a Center, in the Manner reprefented c c. After the Bufinefs is over about the Edges,a good deal of Patience will be requifite towait for the Configurations in the Middleof the Drop, which feldom begin till theFluid feems almoft wholly evaporated; whenon a fudden many ftrait

Lines appear puftiingforwards, whofe Sides or Edges are jagged,and from which other fimilar ftrait andlagged Lines ftioot out at right Angles withthe'^firft) thefe again have other fmall onesof the fame Kind ftiooting likewife fromthemfelves, and compofe altogether a moftbeautiful and elegant Configuration, theOrder of which is attempted to be ftiewn Each



??? Each of thefe Lines increafing in Breadthtowards its End, appears fomewhat club-headed, ^^e ee. Sometimes inftead of fending Branchesfrom their Sides, many of thefe Lines rifeparallel to each other, refembling' a Kind ofPalifadoe, and having numberlefs minutetranfverfe Lines running between them, asat F. But the moft wonderful Part of all, tho'not produceable without an exadt Degreeof Heat and right Management, is the darkGround-work ftiewn at G, which confifts ofan almoft Infinity of parallel Lines, havingothers crofting them at right Angles, andproducing a Variety fcarce conceivable fromLines difpofed in no other Manner: theDiredion of the Lines (which are exqui-fitely ftrait and delicate) being fo frequentlyand differently counter-changed, that onewould think it the Refult of long Study andContrivance.

During the Time this Ground-work isforming, certain lucid Points prefent them-felves to view (on one Side thereof moftcommonly) which Points grow larger con-tinually, with Radiations from a Center,and become Star-like Figures, in the Man-ner of thofe before mentioned. Several ofthem likewife flioot out long Tails, whichgive them the Appearance of Comets : andat the End of all, a dark Lineation, inH 2nbsp;various



??? various Direftions, darts frequently through,and occupies all or moft of the Spaces be-tween them, making thereby no ill Repre-fentation, when viewed by Candle-Light,of a Night-Sky, illuminated with ftiiningStars and tailed Comets, and renderingthe whole Scene extremely vvhimfical andpretty. Nor do thefe Configurations break away,or diffolve, foon after their being form-ed, as many others do; but may be pre-ferved on the Glafs in good Perfedion forWeeks or Months, if Care be taken neitherto exclude the Air wholly from them, norput them in a moift Place : for in eitherCafe they will be foon deftroyed. Being deflrous to preferve fome exceedingfine Star and Comet-like Figures, I faften-ed another Glafs of its own Size upon theSlip where they were formed ; having firftplaced thin Pieces of Cork between, to pre-vent

the Glafles from touching, and afterall ftopped the Ends and Sides with SealingWax, thereby to keep out the Air, whichI imagined would fpoil them : but contraryto my Expedation, in two Days the Figureswere all obliterated; whereas another Con-figuration, covered with a Slip of Glafs topreferve it from being touched, but whofeSides were open to the Air, continued ingreat Perfedion at leaft two Years, and thentoo was fpoilcd by Accident. The



??? how to produce andpreferve. loiThe fame Thing likewife happens toSaccharum Saturni, Ens Veneris, Salt of Am-ber, and fome other faline Subftances, whofeelegant Configurations may be long preferv-ed between Slips of Glafs kept afunder asabove direCted, provided the Air be not pentup with them, and that the Place you putthem in be dry. I have at this Time feve-ral Configurations formed fom^e Years ago ;and it will fave much Trouble, and be moftagreeable to People not overfl:ock'd with.Patience, to have always as many kinds asone can thus ready, to fliew fuch Friendswhofe Curiofity may not be fufhcientto make them attend to the whole Pro-cefs. A great deal of ExaClnefs and Nicety isrequifite as to the Degree of Heat, to makeone and the fame Drop produce all the Con-figurations prefented in the Plate

; tho' youwill certainly meet with feveral of them inevery Drop you try, unlefs the Heat be toolong continued; in which Cafe the Fluidbecomes hardened by the Fire into a kindof tranfparent Gluten, which never fliootsat all, is not ealily diflblveable, or to begotoff the Glafs without fome Pains. On theother hand, if the Heat be violent, thoughnot long, it fhoots too fail, with much Ir-regularity and Confufion. H The



??? The regular Cryftals are often formed inthe fame Drop with the other Configura-tions, as at ?’. But if not, they may eafilybe produced, either by ufing a Solutionmade with hot Water, before it cools; orby placing a Drop of a well-faturated Solu-tion, when cold, on a Slip of Glafs, andfufferihg the Fluid to evaporate withoutany Heat at all. Cryftals will alfo be form-ed by Precipitation after the Solution hasftood fome Time. After numberlefs Obfervations to deter-mine the Cryftals of Alwn, I find amongft them the following Variey : Some are exadly regular 06taedra, com-pofed of eight equilateral Triangles, as theFigure A. But as they lie moft frequently on one oftheir triangular Bafes, they appear in the Manner ftiewn at B.nbsp;â€? , u â€? Others appear like the above with their folid Angles cut off, forming thereby

aFigure of fourteen Sides, eight of whichare Hexagons, and the other fix Squares,as C. The Figure D frequently prefents itfelf,and feems dfo compofed of fourteen Planes(viz. 12 quadrilateral, and two hexagonal)the Planes underneath being fuppofed tocorrefpond in Number and Figure withthofe that appear above. E repre-



??? Cryjials of Alum.nbsp;103 E reprefents an eight-fided Figure, con-fifting of two triangular, two hexagonal,and four quadrilateral Planes, two whereofflope downwards from the upper hexangularPlane, and the other two upwards from theunder one. The Figure at F is compounded of eightPlanes, the undermoft whereof is a largeequilateral Triangle, from each Side of whichafloping quadrilateral Plane proceeds. ThefePlanes are Trapezoids, each of them havinga Side in common with that of the Triangle,another ftiorter one parallel thereto, and twoothers floping one towards the other, andtowards t ae Side of the Triangle, in a Di-rection of about twenty Degrees. The Plane which lies parallel to theTriangle (which Plane in the prefent Fi-gure is next the Eye) is hexagonal, threeof its Sides being made up of the fhorterparallel Sides

of the Trapezia : the otherthree (which are lefs than thefe, being cutdown perpendicularly, fo as to meet theAngles of the large Triangle) form threeother fmaller Triangles, each whereof hasone Side in common with the Hexagon,and the other two with the neighbouring Trapezoids. Our Alum is obtained from a blueifti mi-neral Subftance refembling Slate, whichafter being calcined and fl:eeped in Water H 4nbsp;for



??? for a due Time, that Water when boiledfuffieiently in Pans of Lead (the Lees of Sea-weed Afhes called Kelp, and the Quantityof Urine being mixt therewith) producesShoots of Alum, after ftanding a few Days.But as fuch Shoots are feldcm clean enoughat fixft for Sale, they coinmonly are wafo-ed with or diflblved again in Water freedfrom their Impurities, and fet to concretea-new. Vaft Quantities are made in Torkjhireand Lancajhire, moft of the Hills betweenScarborough and the River Tees, as well asthofe near Frejion, abounding with thisMineral; the Salts of which being diflTolvedand put into Aftion by the Moifture of theAir, if thereto expofed, without being cal-cin'd, the Mineral falls in Pieces, and yieldsa Liquor whereof Copperas or green Vitriolmay be made Alum may alfo be procured from

certainEarths by pretty much the fame Means.An Earth of this Kind now lies before me,which was brought from A.frica, where aconfiderable Trad of Land is faid to be of â€? At Mtfettle in Bohan'ta are Mines of black SdiJIus,whence they make great Quantities of Alum and Vitriol;and from a Gkla Pyritofa found in the fame Mines, theyobtain much Sulphur. I am obliged to Dr. 'James Mouv/eyfor this Information ; and for Specimens of both the Sub-ilances, which he ccllefted upon the Spot and fent roe. rnbsp;the



??? the fame Sort It taftes exaftly like Alum,and in the South Sea Year, 1720, a Quan-tity was imported in Hopes of making itturn to good Account: but the Mifchiefsfuffered from other Projeds at that Time,difcouraged People from embarking in thisjand we have heard no more of it lince;nor indeed, as Alum can be made fo cheapfrom Materials found at Home, does it feemworth \Vhile to fend fo far on the fame Ac-count. Alum feems fo nearly a-kin to Vitriol, thatthe Addition of Copper or Iron is only want-ing to make it the fame Thing; as may beproved by a Diftillation of it into an acidSpirit with either of them, whereby it be-comes good Vitriol. On the other hand.Vitriol, when freed from its metallic Parti-cles, becomes aluminous, and yields on Dif-tillation a Spirit undiftinguiÂ?hable by theniceft Scrutiny from that of Alum -f. â€? I have alfo

an aluminous Earth brought from Maryland,and given me by Mr. Brook. t Vid. m rranf. NÂ° 104, p. 67^ CHAP.



??? chap. xvi. Borax. Borax is a faline Subftance, verydifficult in Solution unlefs in boilingWater, and even then requiring, accord-ing to Boerhaave, twenty Times its ownWeight. When a Drop is given to be examined bythe Microfcope, if it be held too long overthe Fire no Cryftals will flioot, but it willharden upon the Slip into a tranfparent Mat-ter much refembling Glafs. The beft Wayis to give it a briflc Heat for about one Secondof Time, and then applying it, the Cryftalswill quickly be feen forming about its Edges,as in Plate III. Nquot; II. where their Begin-ning and Progrefs are fo reprefented as toneed no farther Defcription. In the middle Parts of the Drop no Cry-ftals at all arife, but there are feveral tranf-parent circular Figures, that from mereSpecks grow gradually bigger, till they re-femble Imall Drops of Oil floating

upon theSurface of Water: thefe allfo are ftiewn in t;he Drawing. This Salt is faid to be found in India,Perfta, and Tartary, and to be broughtfrom thofe Countries rough and foul, in Lumps



??? Lumps or Cryftals, of a yellowifti andfometimes of a dirty green Colour: but wereally know little thereof with Certainty.The Venetians made great Profit heretoforeby purifying it for Sale but that Tradeat prefent is chiefly carried on by the Dutch;though I am told the Secret is becomeknown, and has lately been praftifed withgood Succefs in England. It ferves the famePurpofes of fufing and foldering Gold andother Metals, as the Chryfocolla of the An-cients did, for which Reafon it is frequent-ly called by the fame Name, though theirswas quite another kind of Subftance, theKnowledge whereof is probably loft to us..Its glalTy Quality renders it ufeful in dying,to give a Glofiinefs to Silks; and Dr. Shawproves (in the twentieth of his Chemical Lec-tures, Experiment 3d.) that by means ofthis Salt a Kind of Glafs may be madeof an

extraordinary Degree of Hardnefs ; andimagines the Arts of Enamelling, and ofimitating precious Stones, may be greatlyimproved thereby -f. * Vid. Siaws fraujlation of Boerhaa've's ChemiJIry, Vol. I.p. no, in the Notes.nbsp;, t Rough Borax is called Tincal, or Tincar. Geoffroy fays,a fait, muddy, greenilh Water, found in fome Copper Mines,evaporated to a certain Degree, then kept for feveral Month-iin Pits, whofe Sides and Bottoms are plaiftered with the Mudof the fame Mines mixt with Animal Fat, the Pits being alfocovered with the fame Plaifter, produces the Lumps or Cry-ftals of unrefined Borax. When



??? When refined and pure it is brought inlarge cryftaline Shoots clean and white,about the Clearnefs and Hardnefs of Alum,wherewith it is fometimes adulterated: tothe Tafle it is almofi: infipid, but fomewhatfmooth and oily, and the more fo the lefs ithas been purified, for in its foul State 'tisconfiderably fat arid greafy. A regular Cryftal of fuch purified Borax,as taken by the Microfcope, is fhewn on theSide of the Drop at A. Some Years ago my worthy Friend Mr.Feter Colinfon, F. R. S. favoured me with aSubftance faid to be brought from Perfa,and called Native Borax : 'tis in fmall, irre-gular, flattifh Pieces, of a greyifh white Co-lour, wherein, if nicely examined, abun-dance of fhining Particles may be difcerned :it is light and porous, of a very brittleConfiftence, fomewhat urinous, and morepungent in Tafte than the Kind

beforedefcribed. A Solution of this did not fhootat all into Cryftals, but in many Exami-nations filled the whole Drop with figur'dBodies like that at B ; which, from beingbarely vifible, enlarged pretty faft, to aSize (when viewed by the fourth Magni-fier) as big in Appearance as the Figurehere exhibited. Thefe quickly fall to Pieces, and becomcdiflblvcd by the Air. C H A P.



??? [ 109 1CHAP. XVII. Salt Ammoniac, or Armoniac. . WHAT the Ancients called by thisName, is fuppofed to have beena Salt generated in the Earth or Sande,from the Urine and Dung of Camels (madeufe of by the Multitudes of Pilgrims thatreforted to the Temple of Jupiter Amnion)which, being fublimed by the Sun, pro-duced this Kind of Salt; and the Difufe ofthat Cuflom for many Ages, is imagined tobe the Reafon why none of it is now found.What we have at prefent is undoubtedlyfactitious, being made of Urine, Sea-Salt,and Soot. It is fuppofed to come from Egyptor Syria, in round Cakes near three Inchesthick, and about half a Foot in Diameter :in Colour it is greyifli on one Side, andappearing, for the moft Part, black, or ra-ther footy on the other. When broke, theInfide (if good) is white, tranfparent, andcryftaline, and in

Appearance much likeCamphire. We are told, that in thofeCountries they colleCt a Soot from theburning of Camel's Dung, which theyfprinkle with a Solution of Salt made inUrine of the fame Animal, and then fub-iime in Glafs Veffels, till a Cake is thrownup to the Top of each, correfpondent tothe Shape of the Glafs, which they muft break



??? break in order to get it out.â€”All this mayperhaps be true, but I am apt to think it ismade much nearer home, and by more eafymeans. Some of this Salt diffolved in Water, anda Drop thereof placed on a Slip of Glafs,to be examined by the Microfcope, will befound to Ihoot with a fmall Degree of Heat jwhich muft be very carefully obferved, forif more Heat than juft enough be givento it, the Configurations will run into oneanother, and make the Whole appear in great Confufion. It begins with ftiooting from the Edgesgreat Numbers of ftiarp, but thick andbroad Spicule, from whofe Sides are pro-truded as they rife many others of thefame Shape, but very fhort, parallel to eachother, but perpendicular to their main Stem,as at i. Plate III. Nquot; III. Thefe Spiculaarrange themfelves in all Diredions, butfor the moft Part obliquely

to the Planefrom whence they rife, and many are fre-quently feen parallel to one another : whichParticulars the Figure endeavours to ex-prefs at i, 1.'-As they continue to pufti forwards (which they do without increaf-jng much in Breadth) fome flioot fromthem the fmall Spicules only, as at z.Others, after they are nearly come to theirfull Growth, divide into two Branches, ina Manner different from all otli^r Kinds Inbsp;of



??? of Salt I have ever feen, by the Splittingof the Stem, longitudinally, from the Topalmoft to the Edges of the Drop, but with-out any Shootings from the Infide, as is re-prefented at 3.-Other Branches, befides the fmall Spiculee mentioned above, protrudelonger ones of the fame Form, from whenceothers alfo proceed : which others ftioot alfofmaller ones from them, and fo on to manyGradations, as at 4. Before the Middle of the Drop beginsto fhoot, feveral exceedingly minute Bodiesmay be difcerned at the Bottom of theFluid. Thefe rife to the Top in a Httlewhile, and as foon as their Form can bediftinguiihed, whilft yet extremely fmall,they plainly wear the fame Shape exad:ly,which they afterwards appear in when grown much larger, as is fhewn at 5.-Their Growth is very quick, and pretty equalfor a Tim.e, but at length fome

one Branchgets as it were the Maftery, and fhootingfarther than the reft, forms the Figure6. The other Branches enlarge but littleafterwards, all the Attradion feeming biafledto this alone, from which more Branchesbeing protruded, and they again protrud-Â?ing others, the whole appears like Fi-gure 8. 'Tis not uncommon to fee in the Middleof the Drop fome different Configurations,where, inftead of the ftrait Stems defcribed above.



??? above, there is formed a Kind of Zigzag,with Spicule? like thofe in the other Figures,as at 7. To obtain the Cryftals of this Salt, 'tisneceftary to place a Drop of a frefti Solution(made in warm Water) before the Micro-fcope, without giving it any other Heatthan the Warmth of the Water. The re-gular Cryftals will then appear as reprefent-ed at the Side of the Drop A, B, C. Thelaft of which Figures C is produced fromthe f?Šcond B, by new Formations at eachCorner of the crofs Branches, when thewhole Procefs is nearly ended : but thefeCryftals are rarely feen, unlefs the Solutionbe examined as foon as made. Salt Ammoniac is particularly remarkablefor rendering Water wherein it is diflblvedcolder than any other Salt can do, and evenequal in Degree to Water that is near freez-ing. Monfieur Geoffroy placed a

commonThermometer of eighteen Inches long in aPhial wherein he had put a Pint of Water,and let it remain therein a fufficient Timeto adjuft itfelf to the Temperature of theWater : he then put into the Water fourOunces of Salt Ammoniac, and in lefs than aQuarter of an Hour the Liquor in theThermometer defcended two Inches andnine Lines. He then tried the fame Expe-riment with Salt-Petre inftead of Salt Am-moniac, uflng the like Precautions, and the Liquor



???



??? â–  -J â– y 1 â– f ' â–  1 i;. / quot;



??? Liquor defcended one Lich and three Lines,Vitriol made it defcend not quite an Inch,and Sea-Salt but two Lines. Monfieur Romberg orders a Pound ofSalt Ammoniac and a Pound of corrofivcSublimate to be feparately reduced to Pow-der ; then, after mixing them well together,he direfts them to be put into a Glafs Bottle^and a Pint and a half of diftilled Vinegarto be poured thereon. This done, and theCompofition being fhaken together brifkly,it will become fo cold, that a Man can butill endure the Veifel in his Hands even inthe Summer-time. He fays, that once, as hewas making this Experiment, the Mixturehappened to freeze ; and Monfieur Geofroytells us the like Accident befel him onceon diflblving a large Quantity of Salt Ammolniac m Water, fome Drops on the Outfideof the Glafs freezing: the wet Straw where-on it

ftood, was likewife faftened theretoby Ice. But though he try'd many times hecould never produce Ice again. It is not my Purpofe to enumerate thel?¨verai Ufes of this Salt ; I ihall thereforeconclude with obferving, that it is extreme-ly pungent, converts Aqua Fortis into anAgua Regia, caufes Tin to adhere to Iron,and diflblved in common Water, is, I ammformed, a Secret for fbe taking away of Vol. II, C H A P,



??? CHAP. XVIII. Sa/i of Lead. This Salt, which from the Sweetnefsof its Tafie is ufually called Sugar of'Lead, is prepared from Cerufe or White Leaddigefled with diftilled Vinegar in a SandHeat to a Diflblution : then evaporated till aFilm arifes, and fet in a cold Place to cry-ftalize. It is therefore Lead reduced intothe Form of a Salt by the Acid of Vinegar,for Cerufe is itfelf nothing elfe but theRuft of Lead corroded by Vinegar, A little of this Salt diffolved in hot Water,which it immediately renders milky, afterHanding a Quarter of an Hour to fublide, isin a fit Condition for an Examination by theMicrofcope. A Drop of it then applied ona Slip of Glafs, and held over the Fire toput the Particles in Adion, will be feenforming round the Edge a pretty even andregular Border, of a clear and tranfparentFilm or glewy Subftance (See Plate

IV.quot;^quot;l.aaaa.) which, if too fudden andviolent Heat be given, runs over the wholeArea of the Drop, and hardens, and foquot; fixes, on the Glafs, as not to be got off with-out much' Difficulty. But if a moderateWarmth be made ufe of (which likewifemuft not be too long continued) this Borderâ–  .nbsp;prpr



??? proceeds a litle Way only into the Drop,with a Kind of radiated Figure compofedof a Number of fine Lines, or ratherBundles of Lines, beginning from Centersm the interior Edge of the Border, andfpreading out at nearly equal Diftances fromeach other every Way towards the Exterior,i b b b. However it is obfervable thatthe Diftances between the Lines are filledup with the glewy Matter, nor do the Linesthemfelves feem detached therefrom, butare formed together with it. From thefefame Centers are produced afterwards a-Radiation alfo inwards towards the Middleof the Drop, compofed of Parallelogramsot different Lengths and Breadths ; from oneand fometimes both the Angles whereofthere are frequently feen Shootings fo ex-ceedingly flender, that they are perhaps thebeft Reprefentation pofTible of a mathema-tical

Linei which appear like a Prolonga-tion of one or both the Sides. The Extre-niities of thefe Parallelograms are moftcommonly cut off at right Angles, but theyare fometimes alfo feen obliqUe. The wholeot this Defcription is fhewn zt c c c c. Centers with the like Radii iffuing fromtliem, and fome of the glutinous Matterior ^eir Root, are fometimes formed inthe Drop, intirely detached from the Edges,and m thefo it is very frequent to find a Sortot fecondary Radii proceeding from fome one I 2nbsp;of



??? of the primary ones, and others from then;?Žagain to a great Number of Gradations,.forming thereby a very pretty Figure, theReprefentation of which is given at D. Give me Leave now to obferve, that ra-diated Figures of Spar much refembhngthefe, and which probably owe their Formto the fame Principles, are fometimes foundin Lead-Mines, of which I have at thisTime a Specimen before me. Notwithftanding it may feem wanderingfrom my Purpofe, I ftiould think myfelfgreatly wanting in my Duty towards Man-kind, if I clofed this Chapter without warn-ing them of the Mifehiefs that may arifefrom taking this or any other Preparationof Lead internally, as the poifonous Quali-ties of that Metal are not to be fubdued orcured, and thofe who have much to do withit feldom fail fadly to experience its bad Ef-fets. I am fenfible this

Salt has frequent-ly been prefcribed in Quinfies, Inflamma-tions, and other Diforders where greatCooling has been judged neceflary : ButDr. Boerhaave declares he never knew itgiven with Succefs, nor durft himfelf everprefcribe it internally, from his Knowledgethat there is fcarce a more deceitful and de-ftrudive Poifon than this, which returns toCerufe as foon as the Acid is abforbed there-from by any thing it may meet with : andthat it proves afterwards a m.oft. dangerous- 6nbsp;and



??? Â?hd incurable Poifon. Ccrufe, tlie fine whitePowder of Lead, drawn with the Breath intothe Lungs, occafions a moft violent andmortal Afthma j fwallowed with the Spittleit produces inveterate Diftempers in theVifcera, intolerable Paintings, Pains, Ob-ftruftions, and at laft Death itfelf: whichterrible Effedts are feen daily amongft thofewho work in Lead, but principally amongftthe White-Lead Makers The Fumes of melted Lead are a Secretwith fome for the fixing of Quickfilver, andrendering it fo folid that it may be caft intoMoulds ; and Images may be formed of it,which when cold, are not only hard, butfomewhat brittle, like Regtihts of jinti-mony -f. chap. xix. Salt of Tm. Salt of Tin is obtained in the fameManner as Salt of Lead, bv digeflingthe calcined Metal in diftilled Vinegar, andfetting it, when poured off, in a cool Place,for

the Salts to fhoot: which they will doin the Form of Cubes. !86.This â€? Boerhaarveh Chemifiry by Sba'vo, Vol. II. pag. 2t Vid. Sherley on the Origin of Bodies, pag. iSf J3



??? This cubic Salt being diffolved in Water,and a Drop of the Solution placed underthe Microfcope, in the Manner before di-re6led, produces fuch an Appearance atthe Edges of the Drop a a reprefent,confifting of Odaedra, partly tranfparent,ftanding on long Necks, at fmall Diftancesfrom each other, with angular Shoots be-tween them. At the fame time folid andregular opake Cubes will be feen formingthemfelves in other Parts of the Drop, vid.b b. Plate IV. Thefe may be difcerned when their mag-nified Size is extremely fmall j and theirBulk increafes under the Eye, continually,till the Water is nearly evaporated. In the Midft of the fame Drop, and infeveral Places thereof, very different Figureswill be likewife formed ; particularly greatNumbers of flat, thin, tranfparent, hexan-gular Bodies, c c c, fome amongft whichare thicker, as

e; and a few appear morefolid, and with fix floping Sides, rifing toa Point as if cut and polifhed, vid. d. The Figure ?’ is compofed of two highPyramids united at their Bafe *. Some, inthis kind of Form, are found truncated atone of their Ends, and others at both; â€? Dr. Wood-ward va. \ihHijl. ofFoJfih, Vol.1, p. 222, fays.That Grains of Tin, and the Cryftals from it, in the Mines,are quadrilateral Pyramids: and this feveral of them nowbefore me prove. but



??? but_ then they appear Hke flat Bodies, nothaving the four Sides of a Pyramid j as afew of them in the Drawing 'fhew.â€”Seve-ral of the hexagonal Bodies may be obfervedwith floping Sides, forming a fmooth trian-gular rifing Plane, whofe Angles point tothree intermediate Sides of the Hexagon,Did. g: and fome have a double Triangle,as another of the Figures fhews.â€”h repre-fents one of the folid Cubes. Thefe Cryfl:als are prefently defl:royed bythe Air, and converted into a Calx. The. Drawings in this Plate fliew, thatnotwithfl;anding the feeming Aflinity of thetwo Metals, the Configurations of Salt ofTin bear not the leaft Refemblance to thofeof Salt of Lead. In convulfive and epi-leptic Cafes, Salt of Tin is given internallywith good Succefs. CHAP. XX. Ens Veneris. A S Chemifts give the Name of VenusCopper, one

would imagine theirEm Vfneris to be a Preparation of that Metal;whereas it is in reality a Sublimation of theSalt of Steel or Iron* with Sal Ammoniac-, â€? Gnen Vitrid\% ufually employed inftead of Salt of J 4nbsp;and



??? and therefore might be called Ens Marfiswith better Reafon. It muft however beacknowledged, that blue Vitriol was em-ployed formerly inftead of Salt of Steel;and That, being impregnated with Copper^rendered the Name lefs improper: but theEns Veneris our Shops afford at prefent, hasnothing of Copper in it. It diffolves eafily in Water, and gives tothe Solution fated with it a Colour refem-bling that of Mountain Wine : which Co-lour its Cryftals likewife retaining, appear(as they form before the Microfcope) likethe moft beautiful Chryfolites or Topazes,feemingly cut with the greateft Elegance,in Shape as the Plate fliews ; and reflectingan extraordinary Luflre from their polifhedSurfaces, if the Candle be fo fhifted as tofavour its being feen. After the Solution has ftood an Hour ortwo to fettle, (for if ufed immediately itsFoulnefs will

prove inconvenient) a Dropthereof placed on a Slip of Glafs, and warm-ed a little over the Candle, begins fhootingfrom the Edges with folid tranfparent An-gles, as (in the Drawing) a a. ^ Plate IV.'I'hefe, if only a gentle Heat has been given,will fometimes form, then diflblve, andafterwards form again. The Cryftals b b within the Drop, andunderneath the fame i, 2, 3, 4, 5, 6, 7, arelikewife beft formed by a gentle Heat, and may



??? Ens Veneris.nbsp;121 may be difcovered in the Fluid, when theirmagnified Appearance is no bigger than aPin's Point, gradually increafing every Mo-ment with regular Sides and Angles, polifli-ed Surfaces, and the Brightnefs of preciousStones. If too violent an Heat be given,inftead of fuch Cryfials, compound Figureswill be formed, very fuddenly, refemblingthat at c, confifling of parallel fi:ralt Lines,pointed with large folid Spear-like Headsof Cryflal, along the Sides of which areplaced, at right Angles, great Numbers offmall Cryfbals of the like Shape as theDrawing fhews.â€”If the Heat has beenlittle, though the fame Kind of Forms willbe prefented, they will not appear till theMoiflure be nearly dried away, when theywill fhoot out with amazing Quicknefs.Some fmaller Compofitions are alfo notunufually feen, as at d.

But the Singularity of this Preparation is,that in fome Part or other of the Drop, youWill feldom fail to find a very regular andwell-fafhioned two-edged Sword of Cryflal,forming under the Eye, in fuch Shape as ereprefents, though more exadt and well-proportioned : for fufpecling fuch a Figurei^ight be fuppofed imaginary, lefs Regula-rity has been defignedly given it, than itWill be really found to have. Sometimestwo, three, or more, fuch cryflaline Swordsare feen in the fame Drop. The



??? The regular Cryftals of this Subjed foonlofe the Sharpnefs and Elegance of theirForm; but its compound Configurations,whofe Beauty and Regularity are not to beconceived from Defcription, though vi'henthe Fluid is nearly evaporated they feemblunted and indiftind, yet afterwards, whenthe Moifture is quite gone, they recovertheir former Appearance, and may be pre-ferved a long while, by the Method beforedireded, 36. Salt of Amber, and fomeother Salts, lofe and recover themfelves afterthe fame Manner. CHAP. XXI. Flowers of Antimony. /quot;TT^ H E Flowers of Antimony are collededJL in Form of a white Powder, fromthe Fumes of burning Antimony, by meansof a Glafs Veffel placed over it j and arefuppofed to contain the moft adive Saltsand Sulphurs of that Mineral. The great-eft Part of thefe

Flowers, when they arewell ftirred about in Water, fink to theBottom thereof, leaving the.Salts difiTolvedand fufpended therein ; and on placing aDrop of fuch Water on a Slip of Glafs, andgiving it a gentle Heat, Numbers of flender1 onbsp;and



??? ^Antimony the Baji's ^Noftrum's. 123 and extremely ffiarp-pointed Spicule will befeen forming at the Edges of the Drop, asPlate IV. a a a. At the fame time mi-nute Particles of the Powder,quot; that were alfofufpended in the Fluid, will be broughttogether by a mutual Attradlion, and unitea little farther within the Drop, in Confi-gurations refembling a fine Mofs or Coral-line, very beautiful and curious to be-hold : uid. b -The Middle of the Dropufually remains clear and void of everything. Antimony (the Stibium of the Ancients)is found in many Countries : it is compofedof glittering, brittle Strict like Needles, theColour of poliflied Steel; fometimes run-ning parallel to each other, and fometimeslying in different Diredlions.â€”If taken as a?Â?ledicine in its native Condition, it is fup-pofed very harmlefs, occafioning no

fenfibleDiforder in the Body: but, after the Che-mift has tried his Art upon it, it becomescapable of purging or vomiting with greatViolence, even in a very fmall Quantity, andtherefore fhould be adminiflered with muchCaution. Its Operation is however extreme-ly uncertain; the fame Dofe at fome Timesfeeming to have no Effect at all, whichat other Times will operate upwards anddownwards in fuch Manner as to threaten thePatient's Life. This makes moft Phyficiansafraid to meddle with the more elaborate Prepa-



??? ??24 Ant'mony the BaJjs ??f NoftrumÂ?. Prepafations of it j though 'tis generallyknowiedged, that if the Manner of theiifOperation was certain, or their Violenc??could be fufficiently reftrained, great Curesmight be expelled from them. SeveralNojlrurm, exhibited in very fniall Dofes,tinder different Forms, and cried up as al-moft univerfal Remedies, are believed, notwithout Probability, to be Preparations ofthis Mineral; from the like Uncertainty iiitheir Operation, and the Violence where^with they fonietimes aft. As this Uncertainty is too notorious tofee denied, the Difpenfers of thefe Medi-eines plead, that the Manner of their Ope-ration depends entirely on the Conftitutionand Diftemper of the Patient, but alwaystends to produce a Cure : for, fay they, ifvomiting be moft neceffary, the Medicinewill prove

emetic, and that juft fo longand with fuch a Degree of Force as isfequifite to bring away the morbid Mat-ter; on the contrary, if purging be mor?Šconducive to a Cure, the morbid Matterwill be carried downwards; and if theDifeafe requires neither purging nor vo-miting, neither will be excited, but theDiforder will be cured by Perfpiration orfome other infenfible Way.â€”The Truthof this I have nothing at all td do with,but refer the Confideration of it to thofeto whom it more properly belongs : per-mit



??? tnit me only to obferve, that whateverDrug can operate as this does, muft becapable of producing great Good or Harmin animal Bodies, according as its Powerscan or cannot be diredted or regulated: andconfequently, whoever can difcover Meansto corredl its Violence, and render it a per-fe(5tly fafe Medicine, will deferve greatly ofMankind. I fhall conclude this Head with takingNotice, that the Star-like Shootings on theRegulus of Antimony, about which fomeChemifts make much ado, are nothing morethan the natural Configurations of itsSaltsnbsp;-nbsp;, CHAP. XXII. Corrofve Sublimate, and Arfenic, Mercury, purified Nitre, (or theSpirit of it) calcined Vitriol, andSea-falt, are the Ingredients from whichGorrofi-ce Sublimate, or Mercury Sublimate, is'prepared; which is one of the moft violent * Regulus of Antimsny

made up in a proper Perm andr f nnbsp;PtrMual Pill, becaufe it receives very Diminution, tho' carried through the Stomach andÂ?owels fifty timei, and will purge every time take itas onen as you pleafe. Antimomd CÂ?ps are made jifccs,e cf this Regulus, which for a iQng Time will render quot;ine piit into tljem emetic.nbsp;â–  and



??? and deadly Poifons we know, lacerating andexcoriating the Vifcera, by its keen andadive Spiculse, till a pangrene and Deathenfue ; unlefe- proper. Remedies are immedi-;ately :ufed to prevent it. ; . A Drop of the Solution of this Subli-mate in Water, appears by the Microfcopeto begin fnooting froin the Edges, as ata, Plate IV. immediately after which, dilFe-.rent fhaped Bodies are feen pufliing onwardtowards the Middle,; fome quite ftrait and:extremely ftiarp like the Points of Needles,others widening: themfelves towards theirExtremities,, and bending in fuch Manneras to refembls Razors with keen Edges:amongft thefe many are jagged and in-dented like Saws, fome on one Side only,quot;and fome on both Sides ; all which Par-ticulars I hope the Drawing will renderintelligible, vid, b b. Thofe that

widentowards their Ends, ftop their Progrefs,when advanced to the Condition reprefent-ed : but fuch as are ftrait and tapering to aPoint proceed very flowly towards theMiddle of the Drop, and fometimes muchbeyond it, forming long Spikes moft ex-quifitely fliarp-pointed, vid. e e.â€”A few.extraordinary Figures appear fometimes,ferrated on both Sides, but in a contraryDireftion, and ending with a very ftiarpPoint, as is ftiewn at f. Others are like-wife feen, now- and then, having four Sides, with



??? Co7iJigurations of Buhlimate, 32^7 with keen Edges that run tapering to aPoint, and form an Inftrument like thelong Head of a Spear exceedingly fliarp-pointed, as at d. When the Water is nearly exhaled,another Sort of Configurations are formedvery fuddenly, confifting of innumerablelittle Lines difpofed in a very curious andâ– wonderful Manner, as the two Figures ?’?’endeavour to reprefent. And often (thoughnot always) one or two ConfigurationsIhoot out, when one would think all over,refembling what is ftiewn at g, but muchmore elegant and regular, and refle??ling(I fuppofe from the extreme Thinnefs ofthe component Salts) with great Brillianceand Luftre all the beautiful Colours of theRainbow, if the Candle be placed to Ad-vantage. Which Circumftance, togetherwith the Shape of this Configuration, in-

duces me to call it the Peacock's Tail.The Configurations ?’?’ refledt Prifm Co-Jours alfo, but in a much lefs Degree ofPerfedion The Compartment B is intended tofliew, what happens frequently to this andmany other Solutions, when a Drop isplaced on a Slip of Glafs, for Examina-tion by the Microfcope: that is to fay,



??? fome fmall Part of the faid Drop becomesfo feparated from the reft, as to make afort of fmaller Drop, wherein a more mi-nute kind of Configurations are formed,upon the fame Plan as the larger ones inthe Drop itfelf. And this the Reader mayconceive better, by viewing the Pifture be-fore him, than by any Defcription in my Power to give. As Corrofive Sublimate and Arfenic aretwo Poifons nearly alike in their Opera-tion and fatal Confequences, I think itbeft to treat of them together in thisChapter. The Fumes that rife from 1 Cobalt, inmaking of Smalt from that Mineral, beingcollefted under the Appearance of a whitilhSoot, that Soot, by a farther Procefs, isconverted into the common White Arfenic,which is what I now am fpeaking of.It is brought to us in flattifti Pieces offeveral Pounds Weight, and when

newlybroken appears tranfparent like Glafs or * Cehak is a hard and heavy mineral Subftance, common-ly cf a blackilh grey Colour, fomewhat refemblirg the Orecf Antimony, but lefs fparkling and more difficult to break.Some of it has Spots of a Purple or rather crlmfon Co-lour, which are called the Floimrs of Cobalt. Whenroafted or calcined in a revcrberatory Furnace with cer-tain Proportions of Pot Afhes and common Salt, it pro-duces a d6rk blue, glaffy, or cryftaline Matter calledZaffer or Smslt, and the Fumes coUeaed in this Procefsafford by different Management the White, TellofK, and Cryftal,



??? Cbry?Ÿah of Em Tenens. J'. SSfi/nde J'c .
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??? Arfenic not eajily Botubk. 129 Cryftal, with a browniih Hue; but, aftera few Days, it becomes opake, acquires amilky gloify Whitenefs, and looks likewhite Enamel. When reduced to Powder itappears extremely white, and is frequentlyfold in the Shops by the Name of Ratjhane. Notwithftanding this Subftance certainlyabounds, with Salts, as its cryftaline Ap-pearance and its cauftic and corrofive Qua-lities fufficiently evince, they are fo ftieathedor locked up (as the Chemifts exprefsthemfelves) in their Sulphurs, that theyare very difficult to be feparated and broughtto View. Dr. Mead fays. White Arfenicis entirely folubje, if one Part of it befufficiently boiled in fifteen Parts of di-ftilled or Rain W^^ater which (with whatI ftiall mention prefently) gives me Reafonto imagine there may be a Difference inArfenic, from perhaps a

different Way ofpreparing itj for notwithftanding I haveboi ed fmall Quantities, for a long whiletogether, in much larger Proportions ofWater, to the Confumption of the greatefiJ1art, I always found moft of the Arfenicat the Bottom undiffolved. Nor amongftthe Chemifts could I ever obtain any ofIts Salts, which I was greatly defirous toâ€?examine by the Microfcope f. 1nbsp;nbsp;Some- Mead on Poifons, 3d Edit. pag. 217.t A Phyfician of great Eminence gave me once a fmall;!eni.-tranrparent brown Mafs, ftiot out in Angles, which VOL. II.nbsp;K.nbsp;a Chemift



??? Sometimes, indeed,- in a Drop of theWater wherein Arfenic has been boiled, Ihave difcovered a very few fmgle O??a??dra,confifting of eight triangular Planes, or twoPyramids joined Bafe to Bafe ; which un-doubtedly is the true Figure of its Cry-ftals, as I have fmce been fully convincedby the Affiftance of an ingenious Friend,who found Means to diffolve an Ounceof the nohite cryftalline Arfenic in aboutthree Pints of Water, of which, after eva-porating a confiderable Part, he broughta Phial-full to me. It was then a veryclear and ponderous Liquor, without anyAppearance of Cryftals: but in a fewDays, I found the Sides of the Phial,even as high as the Surface of the Liquor,pretty thickly covered with very mi-nute Cryftals, adhering firmly to theGlafs, fo as not eafily to be removed, butdiftindl and feparate from one

another. Onexamining them with Glaffes, I found them,to be O??a??dra, uncommonly hard and in-foluble. After near fix Months I don't per-ceive their Size to be at all enlarged, or theirNumber to be increafed. A Drop of the a Chemift had prefgnted to him as the true Salt of Arfenic,and ?• had great Hopes by this to have gratified my Curi-ofity : bur when I came to try it, I found it abfolutely i35-gt;foluble even in boiling Water, after its being reduced toPowder; and from its Appearance, its Hardnefs, and otherCircumftances, I am very fufpicious it was no other thaiÂ?â€? conunon Spar, S0lUtl0R;i



??? Mifchiefs by Aifemc, how cured. 13 i Solution, examined on a Slip of Glafs,either heated over a Candle, or left toevaporate of itfelf, notwithftanding its be-ing fated with the Particles of Arfenic,produces no Configurations, and hardly anyCryftals, leaving only a white Powder be-hind it upon the Glafs : v/hofe Particles,whilft the Water gradually evaporates, ap-pear like minute Globules, even fmaller thaathofe of the Blood. This V/hite ylrfenic is much more dan-gerous than the yellow or red, being adeadly Poifon to all living Creatures: theSymptoms it brings on are much the fameas thofe of Corrofive Sublimate, viz. Sick-nefs. Fainting, Convulfions, cold Sweatsintolerable Heat and Thirft, Erofion of theStomachquot;-and Inteftines, Inflammation, Gan-grene, and Death. But its Aftion is flow-er than that of Sublimate, for its Salts

arelo iheathed by its Sulphurs, that they bemnnot to operate, till thofe Sulphurs becomerarified by the Heat of the Body, and fet^fie Salts at Liberty; infomuch that a Pa-tient may be faved after it has been fwal-;owed half an Hour, by drinking large^^antities of Olive-Oil, or melted fre^ bnbsp;^^ f^and, till oy Uifcharges upwards and downwards, anAbatement of the Symptoms fhews the Poi- f^'?nbsp;Tartar dif. ^vea m Broth or Water, is alfo greatly com- ^ 2nbsp;mended



??? mended in this dangerous Cafe, along withthe foregoing Remedies, as a Corredor ofthis Poifon, and fo likewife is Milk. Thefame Method is advifeable where Sublimatehas been fwallowed, but then it muft be em-ployed very fpeedily, or no Relief canbeex-pedled. After either of thefe Poifons hasbeen difcharged, drinking Milk for a fewDays, and a gentle Purge or two, are veryproper to complete the Curenbsp;^^ â€? Dr, Blair, In hh Letter to Dr. Mead, on the Effeflsof Arfcnic upon human Bodies, gives two remarkableCafes â€? the one of a Woman, who was killed by this Poi-fon mixed with Flummery ; which (he eating about eleven0'Clock at Night, was feized immediately with violent purgings and Vomitings, that continued till ^ur Â?'Oo^ in the Morning, when fhe died convulfive. The Poifoniiad been fo well wrapt

up in the Flummery, that onher being opened the Oefopbagus was no ways altered .lut th?Š Doftor was furpri7;ed to find the Stomach fo fu Icf Liquor having been informed fhe had eat or drankvery bttle the Day before the Poifon yeas given. Itcontained a greeniamp; Subftance, without any Colour orAppearance of fuch a digefted Mafs as ufes to be mIhe Stomach, with feveral thick Coagula about the Big-nefs of Walnuts, fufpending fome fmall Quantities of Â?profs Powder. When this Liquor was emptied,W found redtlife and blackilh ftris all over the Piloru9,fo many infiamed Lines refembling the Branchingsof Blood-yeifels, upon which the grois, whiffti, hariPowder lay in fuch Quantity that after bein^ell driedit weii-bed between a Scruple and half a Igt;ram. AH.i!ong the Inteftines, as he laid them open down to theAnul,

he found fo much of the fame Kind of Liquor,Without either Colour, Confiflence, or Smell of an Ex-crement, as filled a Quart Bottle: which feemed extra-ordinary, confidering the great Evacuations before hei peath. He infers, that the Glands throughout the whole



??? Steams of Arfenic bow mtfchiemus. 13 3 The Fumes or Steams of Arfenic are ex-ceedingly pernicious, and commonly diftin-guifli themfelves by an abominable linkingSmell like Garlic; tho' OttoTachenius {^js',in his Hippocrates Chemicus, that after manySublimations of Arfenic, on opening theVeffel, he fucked in fo grateful and fweet aVapour that he greatly admired it, havingnever experienced the like before: but inabout half an Hour, his Stomach began toake and became contracted, a Convul??on ofall his Limbs fucceeded, he made bloodyUrine with incredible Heat, was feized with Primae Vilt;e muft have been moft violently compreffed, tofqueeze fuch Quantities of Liquor into the Stomach andInteftines. The other Cafe is of a Lady, who on tafting (byMiftake) only fo fmall a Qnantity of White Arfenic asadhered to the

Tip of her finger, found herfelf with-in two Hours in great Diforder, grew faint, fell in aSwoon, and loft her Senfes before (he could be laid inBed. A Phyfician being called, prefcribed an Emetic,which made her vomit a large Quantity of 'quot;uch Sort ofgreenifti Liquor as in the former Cafe ; after which Ihevoided by Stool feveral Globules of greenilh Coagulum,of the Bignefs, Colour, and nearly the Confiftence ofpickled Olives. Thefe Difcharges being over, and Alexi-pharmics given, Ihe ftveated plentifully, and flept well,and when (he awaked her Skin was fpeckled with lividand purplilh Spots. She recovered in a few Days, andbecame perfeftly well. The Doftor obferves, that thefegreenilh Coagula are what Arfenic ufually produces, when'nternally given; the Knowledge of which may be ofUfe to thofe who may have Occafion to

open Bodies onSufpicion of their having been poifoned thereby. Secmairt Mi?Ÿ. Qh?Ÿr'uations, pag. 62. K3 Cholic



??? Cholic Pains, and cramped all over for anHour or tw^o; when thefe ugly Symptomssvere taken away by his drinking Milk andOil, and he became indifferently well; theyquot;were followed however by a flow Fever likean Hedtic, which fl:uck by him the wholeWinter, and of which he recovered veryflowly by a proper Regimen in Diet The extreme Subtilty and Penetrability ofthefe Steams are remarkably manifefl: bytheir furprizing Effedt in the Experiment â€? Glauber tells us, in his Treatife de Salihus, that CÂ?-lalt and Arfenic, though violent Poifons, are yet harmlefsunlefs taken in Subftance, but if exalted by a Sublimatioawith Saks and rendered volatile, the very Fumes of themwill kill, as is well known to thofe who prepare theWater called Jqua gradatoria from a Mixture of Vitriol,Nitre, and Arfenic, the leaft Vapour or

Fume whereofxnftantly afFi.as the Heart with the moft horrid Tremors,and exceedingly diforders the Brain itfelf: a Candlewill likewife be nearly extinguilhed in the faline Fumesthereof. In Dr. Mead's Mechanical Account of Poifons, 3d Edit,pag. 225, are thefe Words, quot; I had once in my Pof-'' feffion, given me by an ingenious Chemift, a clear Li-quot; quor, which though ponderous, was fo volatile, that itquot; would all ily away in the open Air without beingquot; heated ; and fo corrofive, that a Glafs Stopple of thequot; Bottle which contained it, was in a ihort Time foquot; eroded, that it could never bs taken out. The Fumequot; from it was fo thin, that if a Candle waj fet at fomequot; Diftance from the Bottle, upon a Table, the Heat wouldquot; direft its Courfe that Way; fo that it might be poifonousquot; to any one that fat

near to the Light, and to nobodyquot; befides.quot; The Doftor very humanely conceals thisConipofition, kit an ill Ufe might be made thereof. Pf



??? Sympathetic Ink.nbsp;135' the Ink called Sympathetic A Grainof Arfenic will alfo convert a Pound of Cop- * As fome of jny Readers may pofiibly not know the Ex-periment here referred to, I ihall give it by Way of.Note, which thofe acquainted with it may if they pleafepafs over. Orpiment half an Ounce, and one Ounce of Quicklime,being powdered feparately, then mixed together, and putinto a Matrrfj with five or fix Ounces of Water, ftop theVeffel clcfe, and digett in a gentle Sand Heat for ten ortwelve Hours, lhaking the Mixture ofteji. The Liquor,when fettled, will be very clear. This being prepared, write, with a ftrong Solution ofS.accharutn Batumi made in common Water, on a Piece ofclean Paper, and when it is dry nothing will be feen atall. Put the Paper with this invifible quot;Writing betweeathe very beginning Leaves

of a Book; then vÂ?ith a Brufhor Piece of Spunge, dipt in the Liquor prepared with Or-piment, wet another Paper, and place it at the End ofthe fame Book, oppofite to the firft Paper. Shut the Booknimbly, and with your Hand ftrike on it two or threefmart Blows; and if it be very thick fqueeze it in a Prefs,or fit upon it a few Minutes: after which, on openingthe Book, you'll find the invifible Writing black and legible,by the fubtile Penetration of the Steams of the Orpimentthrough all the Leaves. Quench burning Cork In Spirit ofWine, and when 'tisfinely powdered make Ink, by mixing a fufficient Quan-tity of it in Water a little thickened with Gum. Write oa?’ Paper with the Solution of Saccbarum Ssturni, and whentis dry and invifible, write again upon the fame Placcwith your Cork and M'ater, which will appear like com-mon Ink; when

'tis dry rub it over with fome Cottoa^vetted in the Preparation of Orpiment, and immediatelythe Writing that was vifible will difappear, and the in-vifible Writing will prefent itfelf very legible inftead there-of' Thefe are pretty Experiments, which I feveral timeshave tried ; but they Ihould be made in the open Air,and with great Caution, the Fumes of the Orpiment ftink-ing moft abominably, and being prodadive of great Mifpfhiefs if taken into the Lungs. K per



??? 3er into a beautiful Refemblance of Silver^,but renders it brittle at the fame Time. Otto A R s E N T C being the Poifon moft commonly made Ufeof by wicked People to deftroy others, and by defpairingWretches to put an End to their own Lives, I (hall 1 hopefceexcufed, for adding this Note of Inftruaion how to makeTrjai of any Subftance fufpefted of being Arfenic: and like-wife how to judge of the Symptom? it produces when taken ;colleaed from the recent unhappy Cafe o??Ut. Blandy. This Gentleman was poifoned by Arfenic, given him byhis own DaLgluer in Water Gruel; at the Bottom of aPan of which a Servant Maid finding an onufual whitegritty Subftance, and fufpeaing Mifchief, from having feenher Miftrefs ftirnng fomething into it, ftie Ihewed it to anApothecary, who faved a little Quantity of

the Sediment,which was dried, and examined by Dr. Addington. The Doaor's Account of White Arfenic upon the Trialof Mifs Blandy, was, that when powdered it has a milkyWhitenefs, is gritty and almoft infipid. Part fwims on theSurface of cold Water like a pale falphureous Film, butthe greateft Part finks to the Bottom, and remains thereundiffalved. Thrown on red-hot Iron, it does not flame,but rifes intirely in thick white Fumes, which have theStench of Garlic, and cover cold Iron held over them withwhite Flowers. The Powderhe examined did exaaiy the fame. He boiled ten Grains of powdered Arfenic in four Ouncesof clean Water, which he filtered, divided into five equal^arts, and put into as many Glaffes.â€”On pouring into thefirft Glafs a few Drops of Spirit of Sal Ammoniac, it threwdov^ a few

Particles of a rale Sediment. Some Lixiviumof Tartar poured into the f?Šcond, produced a white Cloudhanging a little above the Middle of the Glafs. StrongSpirit of Vitriol poured into the third, made a confidertable Precipitation of a lightilh coloured Subftance, whichhardened into glittering Cryftals, fticking to the Sides andBottom of the Glafs. Spirit of Salt poured into the fourth,precipitated a lightifh coloured Subftance. Syrup of Violetsin the fifth, produced a beautiful pale gre?Šn Colour.â€”Ten Grains of the Sediment from the Gruel, tried in thelame Manner, afforded the fame Appearances exaaiy. i he Symptoms produced by this Poifon in Mr. Blandy,were burning and pricking in the Tongue, Throat, Stomach,and Bowels, Sicknefs, Gripings, Vomiting and Purging, bloody



??? Otto Tachenius fays, that Silver may be ob-tained from Tin by Arfenic. bloody Stools, Excoriation of the Fundament, Swelling ofthe Belly, exquifite Pains and Prickings in every external aswell as internal Part of the Body, which he compared to aainfinite Number of Needles darting into him all at once.Uneafinefs in the Mouth, Lips, Nofe, and Eyes; Lips dryand rough with angry Pimples on them, infide of theNoftrilÂ?in the fame Condition, the Eyes a little Bloodihot; coldSweats, Hiccup, extreme Reftleffnefs and Anxiety, low,trembling, intermitting Pulfe, difficult unequal Refpiration,Difficulty of Speech, Inability of Swallowing, and (the Goti-fequence of all thefe cruel Symptoms) Death. Dr. Addington and Dr. Lemiis, on examining the dead Body,found it in the following Condition, 'viz. The Back, hinderPart of the Arms,

Legs, and Thighs, were livid. The Fat oathe Mufclesofthe Belly of a loofe Texture, inclining to aState of Fluidity; the Mufcles themfelves pale and flaccid.The Cawl yellower than natural, and on the Side next theStomach and Inteftines, brownifli. The Heart variegatedwith purple Spots; and no Water in the Pericardium. TheLungs like Bladders filled with Air, and blotted as it werein fome Places with pale, but in moft with black Ink.The Liver and Spleen much difcoloured : the Liver look-ed as if boiled, but that Part which covered the Stom^h.particularly black. The Bile fluid, of a dirty yellow in-clining to red. The Kidneys ftained all over with lividSpots. The Stomach and Bowels inflated, and appearing,before any Incifion, as if pinched and extravafated Bloodhad been ftagnated between their Membranes. Theycontained nothing,

as far as they were examined, but a flimybloody Froth : their Coats remarkably fmooth, thin, andflabby. The Wrinkles of the Stomach totally obliteratedits internal Coat and the Duodenum prodigioufly inflamedand excoriated.â€”-Vid. Mijs Blandy% Trial, Folio, pages ^^'h^Arjtnic L not ufed in Medicine, it would be well if theApothecaries and Cheaiifts did not keep it in their Shops.Selling now and then a Pennyworth to kill Rats (and evenin doing that many fad Accidents have happened) can furelyinduce no good Man to rifle the Foflibiluy of puttmg thw^orrid Poifon into wicked Hands. 8nbsp;CHAP.



??? r ?Ž CHAP. XXIII.Salt of Amber. 1 ^ H E pretty Shootings of this extra-J[ ordinary Salt are exceedingly enter-taining, though its Progreffions are fo veryflow, that fome Patience is neceifary to waitfor and attend to the whole Courfe of itsConfigurations : but a curious Obferver willfind from it at laft a Pleafure fuflicient toreward his Attention.â€”Its firft Shootings atthe Edge of the Drop, after it has been heldfor a few Seconds over the Flame of a Lampor Candle, appear irregular, as at a a, Platev. Somx F igures pufti out foon after, be-yond the reft, and are curved and taperingto a Point, as b b. Very elegant Figures willquot;be feen forming themfelves in other Placesat the fame Time, and refembling Sprigsof Fir or Yew : Numbers of thefe rife to-gether, each having a main Stem verythickly befet with little

Shootings from Topto Bottom, in fome on both Sides, but inothers on one Side only ; which Difi^erencewill be underftood by a View of the Figuresâ‚?â€?â‚?. The downy Feathers of Birds appearin the fame Kind of Form when examinedby the Microfcope. As the Progreftion goeson. Branches will be found ifttiing from theSides of the former Shootings, vid. d : andin fome Places of die Drop feveral Grada-tions



??? tions of Branchings v/ill be perceived to fuc-ceed one another, to divide and fubdivide af-ter a moft vi^onderful Order, reprefenting atthe laft a Winter Scene of Trees v^ithoutLeaves, a Specimen of vt^hich is Â?hewn atâ€”The laft Aftion of this curious Salt pro-rduces Figures exquiiitely delicate, bearingno Rcfemblanee to any Thing that preceded,but appearing like the Flourilhe-s or Engrav-ings of a mafterly Hand, in the Manner re-prefented at ?’?’. This Part of the Opera-tion begins not till the Water is nearly ex-haled, and whilft it is performing the Sceneappears a good deal confufed; but afterwaiting till the Water is intirely dried away,a thoufand Beauties will prefent themfelvesperfectly diftrnd: and clear; for the Confi-gurations of this Salt do not break away,or melt in the Air, as moft others do, butmay be preferved on the

Glafs Slip for a longWhile afterwards, if fo be nothing is fufferedto rub them off. ^ It would give me great Pleafure, wasIt poffible, from the Configurations ofthis Salt, to trace out, with any Degreeof Certainty, the Generation or Pro-dudion of Amber; a Subjedt about whichNaturalijis are exceedingly divided andperplexed: Some fuppofing it an animalSubftance, others a refinous vegetable con-creted Juice, and others a natural Foflil orMmeral: but the Shootings of its Salt areio very difterent from every other Kind, thationbsp;they



??? they afford little or no Ground on which toraife a Conjedure : however, the generalFigures round the Edge have I think a Sortof mineral Charader, and the Feather-likeBodies tend a little towards the Shootings offome of the Vitriols. The curved fmgle Lines?’/; which appear like Drawings with a Pen,are fo peculiar to this Salt, that, for Want offinding them elfewhere, one can form noJudgment from whence they derive theirForm; and the Cafe is the fame as to thofeShootings which refemble naked Trees. Ifhall not pretend therefore to infer any Thingfrom thefe Figures : but, before I intirelyquit the Subjeft, (hall prefent a few ^eriesto the Confideration of my curious Readers. ^ere i. Does not Amber, when analy-zed, afford a confiderable (Quantity of 0/7, inSmell, Colour, Inflammability, and Confifl:-ence like the White, or

rather Amber-co-loured Naptha, a Proportion of Acid Salt,and a Caput Mortuum or earthy Subftance ?and if fo, does it not feem probable, thatfuch a bituminous Oil fixt by an acid Salt,with more or lefs of an earthy Subftaqccj, isreally the Compofition of Amber * ? * In the Diftillation of Amber there firft rifes a thin lim-pid Oil, then an Oil yellow and tranfparent, which is fuc-ceeded by a volatile acid Salt and a red Oil fomewhat clou-dy : a grofs fat Oil like Turpentine comes over next, andlaft of all a thick black Matter. At the Bottom remains afmall Quantity of a Caput Mortuum. Vid. Bcerhaanie'i Ana-Jyfis of Amber, Vol. Ild of his Chemiftry, Procefs 87. Hart-Â?aa obtained an Ounce of volatile Salt from lib. of whiteAmber, whereas j lb. of yellcrw afforded fcarce a Dram. ^erf-



??? Sgt;uere 2. If it be inquired, where thefeMaterials are to be found, and how they canbe brought together ? may it not be anfwer-ed, that in fome Countries, and particularlyin Perfia, near the Cafpian Sea, there areSprings where Naptha rifes out of theBowels of the Earth; and that the Groundthereabouts is fo faturated therewith, that, onfcraping off the Surface, and applying aCandle near it, a Fume arifing therefrom im-mediately takes Fire, and continues burn-ing, with a clear and conftant Flame, untilit becomes extinguifhed by throwing Earthupon it, or fmothering it by fome otherMeans 1 ? If therefore, fuch bituminous Oil 1nbsp; Two Letters now lie before me, with Accounts of thefeNaptha SpringÂ?; one from Dr. James Mounfej, Phyfician toth?Š Army of the Czarina, the other from Jonas Hanivay, Efq;both

Gentlemen, who by their Travels, their Refidence inMu/co'vy, and their Acquaintance with feveral People whohave been upon the Spot, have had great Opportunities ofbecoming perfeftly informed of every Thing relating to thisSubjeft ; and whofe Judgment and Veracity may be depend-ed on. Both their Accounts agree, that on the WefternCoaft of the Cafpian Sea, not far from the City of Baku, thereis a large Spot of Ground, where, on taking off z or 3 Inchesof the Surface of the Earth, and then applying a live Coal,the Place uncovered catches Fire, even before the Coaltouches the Ground, and fends forth a light blue Flame,which goes not out unlefs it be fmothered by throwing Earth,or fomething elfe, upon it. This Flame makes the Earthhot, but does not confume it. If a Tube (even of Paper) or aReed be fet about two

Inches in the Ground, and made clofebelow with Earth, on touching the Top of it with a liveCoal, and blowing, a Flame immediately ilTues forth, with-out burning either the Reed or Paper, provided the Edges be covered



??? Oil be found, and in fufficient Qiiantity, ournext Enquiry will be concerning the AcidSalt: as to which, are not the Chemifts pret-ty generally agreed, in fuppofmg, that whatthey call a Vague Acid (whereby they mean, if covered with Clay. This Method fupplies the watit of Can-dles in their Houfes. Three or four of thefe Canes will alfoboil Water in a Pot, and they drefs their Viftuals with it.The Flame may be blowed out like that of a Lamp, butothenvife it continues burning; it fmells fomewhat fulphure-ous, or rather like Naptha, but very little ofFenfive. TheGround is dry and llony, and the more ftony the Groundthe ftronger and clearer the Flame. Near this Place theydig Briniltone, and here are alfo Naptha Springs. But thechief Place for Naptha is Siuieten llland, a fmall 1 Vaft ofLand on the Weftern Coaft of the

Cafpian Sea, and uninhabit-ed, except at fuch Seafons as they fetch Naptha from thence :which the Perjians load in their wretched Embarkations with-out Barrels or any other VefTels, fo that fometimes you feethe Sea covered with it for Leagues together. The Springsboil up higheft in thick and heavy Weather, and the Napth^fometimes takes Fire on the Surface, and runs lighted orburning into the Sea in great Quantities, and to great Dif-tances. In clear Weather it does not bubble up above two orthree Feet. People make Cifterns near the Springs, into whichthey convey what overflows by Troughs, taking off the Nap-tha from the Surface, under which there is a Mixture ofWater or fome heavier Fluid. The greateft Part is of adark grey Colour, very unpleafant to the Smell, but ufed inLamps by the poorer Sort.

There arc alfo Springs of blackNaptha, which is thick, and on DilUlIation grows not clearbut yellow ; but the moft valuable is the white Naptha, whichis naturally clear and yellovvifh, and bears a great Price.The Ruffians drink it as a Cordial, but it does not intoxi-cate : ic is ufed alfo for tains or Aches, and is carried intoIndia as a great Rarity, where they make with it the moftbeautiful and lafting Japan that has ever yet been known. What the Indians call the Ewrlajiing Fire, lies about tenEnglifh Miles, N. E. by E. from the City of Baku, on dryxocky Ground. There are feveral ancient Temples, built withStone, fuppofed to have been all dedicated to Fiiej moft of them are



??? if I underftand them aright, a volatile fub-tile Vapour, Fume, or Spirit) exifts in theBov^els of' the Earth, and throughout theAtmofphere near the Surface thereof; andthat by pervading, intermixing, or concret-ing with different Subfiances, it compofeÂ? are low arched Vaults, from lo to i j Feet high. Aroangilâ– the reft there is a Temple in which the Indians now worfhip ;near the Altar, about three Feet high, there is a large hol-low Cane, from the End of which iifues a Flame, in Colourand Gentlenefs not unlike a Lamp that burns with Spirits.The Indians affirm, this F}ame has continued burning fomethoufands of Years, and believe it will laft to the End of theWorld, and that if it was refifted or fappreffed in this Place,it would rife in fome other. By the Number of Temples itis probable here were formerly a great Number of

Worfhip-â– pers of Fire, as well JndiAns as Per/tans : they are calledlÂ?euers. At prefent here are only aboUt twenty Eerfons, whorefide conftantly and go almoft naked. In Summer it isvery hot, and in Winter they dwell within Doors, and cankeep what Fire they pleafe in the Manner above defcribed :they live upon Roots and Herbs for the moft Part, and arefuppofed to attend as Mediators for the Sins of many who areabfent: and by their Application to this Fire, in which theDeity is fuppofed to be prefent and vifible, they atone forthe Sins of others. A little Way from the Temple juft nowmentioned, near Baku, is a low Cliff of a Rock, in whichthere is an horizontal Gap 2 Feet from the Ground, between5 and 6 long, and about 3 Feet broad, out of which iffuesa conftant Flame, much of the Colour mentioned already,being a

light blue. It rifes fometimes 8 Feet high, but isÂ?Â?ore low in ftill Weather. They don't perceive the Rock*vaftes in the leaft. This alfo the Indians worlhip, and fay itcannot be put out. About 20 Yards on the Back of this CliffJs a Well, in a Rock 12 or 14 Fathoms deep, with exceed-ing good Water. , The curious Particulars contained in this Digreffion will,tis hoped, excufe its being inferted. I received with thefe Letters fome of the white Naprha,Which in Colour, Smell, and Tafie, refembles mach the fineftâ™?.in^ of Oil of Amber, Vitriol,



??? Vitriol, Alum, Nitre, and feveral metallic and.'mineral godies ? May it Aot then be ima-gined poffible for thi$ fame acid Vapour foto mix with and confolidate fuch bitumi-nous foffil Oil, or Naptha, as thereby toproduce Amber ? ^ere Is there any thing In the Ap-pearance of Amber, or in the Places whereit is found, that may conduce towardsforming fome probable Conjedure concern-ing the Produdlion of this Body* ? ^ere 4. Do not the feveral Species ofIn feds found in Amber, prove, beyond allDifpute, that it mufl have been in a fluidState at the Time thofe Infedls were in-tangled in it ? Are not the Springs or Ooz- â€? We are told, that where Amber is met with in Quan-tky, there is likewife conftantly an Abundance of Vitriol.No Country yet known affords more or better Amber thanFruffia, where it lies, as Hartman fays, in a Kind

of ^tra-tum or Bed, intermixt with a Subftance refembling foffilWood or Bavk, but whofe Origination he imputes to afat Ipituminous Earth : Vitriol a^nd Bitumen are alfo herein Plenty, and he was informed there are Springs of Oilrifing out of the Ground; from all which Circumftancesput together, his Conclufion is, that the Exhalations of Bitu-nien (from a fubterraneous Heat) are collefied into Drops ;that the fame Heat pervading the neighbouring Salts, car-ries their Effluvia along with it, and mixes them with thebituminous Drops; whence he fuppofes, that the falineSpicule fix the Bitumen and produce Amber, which ismore tranfparent, better fcented, and firmer, according tothe Purity and Proportion of the bituminous and faline Ex-'halations. Vid. Phil. Tranf. Nquot; 248. May not fome ofthe foffil Oil here mentioned be as eafily

fuppofed to haveLfien fixt by t,he faline Effluvia or Spiculs ?



??? Queries concernmg Amber. 14^ ings of Naptha out of the Earth in Placeswhere Infeits might be likely to fall intoit ? Suppofmg which, might it not perhapshave been hardened or congealed by theacid Vapour foon after their being fo in-tangled ? though that is not abfolutely ne-celfary, fince Naptha will preferve AnimalBodies a great Length of Time. Is it notfound on Trial, that the Wings, Horns,Legs, of very fmall Creatures fpread andextend themfelves much better in Naptha,or fine Oil, than in Water or any wateryFluid ? and may not this account, in fomeMeafure, for the Perfedtion in which fomevery fmall Infects appear, when embodiedin this Subftance ? ^ere 5. As the Earth affords bitumi-nous Fluids different in Colour, Confiftence,and Purity, may not white Naptha (fo call-ed, tho' of a pale yellow) which is the

moftpure of all, be fuppofed capable of beingconcreted into the beft and cleareft Amber ?rnay not a coarfer and browner Napthacompofe Amber more indifferent ? and maynot a black Kind be converted by the fameChemiftry of Nature into Jet and Afphal-tum ? ^ere 6. Is it wholly improbable thatfome bituminous Juice, or foflil Pitch, mix-ed and concreted with Earth, or perhapsfome other Matter, may be the Compo-fition of Coal ? and fliould it be inquiredVol. ILnbsp;Lnbsp;where



??? where an acid Spirit can be found for thefixing and confolidating thefe Principles ? donot the Choak Damps in rnofl Coal Pits provethe Exiflence of fuch a Spirit within theBowels of the Earth ? do not th?Š FireDamps, frequent in the fame Pits, likewifeprove the Abundance of a bituminous Va-pour inflammable like Naptha ? ^lere. 7. Do not the Brittlenefs andLightnefs of Coal, Jet, and Amber, fome-what countenance the Opinion of their be-ing of an oily and bituminous Compofition ?and if fo, what Fluids does the Earth affordfo likely to conftitute thefe Subftances as *Fq/pl Pitch, Petroleum, Oleum F'errce,^n^ thedifferent Sorts of Naptha ? * Captain John Poyniz, in his Account of the Ifland of7'ciago, p. 58, fays, quot; Green Tar iffues out of the Earth fromquot; th'?¨ Mufijaci Rods, and is commonly gathered after

aShower of Rain, by fcimming it ofr from the Surface ofquot; Water: then potting it into a great Gourd, or fuchlike Veffel, that has an Hole at the Bottom, they feparatequot; the Oil from the Water, by fuffering the Water to Aidequot; gently out, but when the Oil appears, they cautioufiy ftopquot; and preferve it for feveral Ufes, as to burn in Lamps, i^c.quot; The Munjack is nothing ell'e than a Confirmation or Coa-Â?Â? gulation of the Tar (we fpoke of) into a more folidquot; Body; which Muvjack were it in a frigid, as it is inthe torrid Zone, would be abfolute Coal, fuch as wequot; burn in England'' CHAP.



??? CHAP. XXIV. Of Scarborough Salt. WH A T I am now about to treatof under the Name of ScarboroughSalt, was bought at one of the principalWater Warehoufes in London, at a goodPrice; and was affirmed by the Seller to bea true and genuine Salt prepared from theScarborough Well. Some of this being diffolved in Water, aDrop of the Solution begins fhooting fromthe Edges : firfl of all, in Portions of quadri-lateral Figures, much like thofe of commonSalt j but their Angles inftead of 90 are ofabout 100 Degrees. Thefe Figures fhootin great Numbers round the Borders of theDrop, having their Sides as nearly parallelto one another as the Figure of the Dropwill allow : fome proceed but a little Way,others farther, before they renew the Shoot,vid. a a, Plate V. In fome Places theyappear more pointed and longer, as at b,

andfometimes inflead of the diagonal, one ofthe Sides is feen towards the Edge, and theother fhooting into the Middle, as e. The inward Configurations feem to owetheir Forms moflly to Vitriol, and are allproduced by the fame Method of Shooting :though fome proceed from the Figures ai-L 2nbsp;ready



??? wards into very pellucid and beautiful Ra-mifications, as d d. Some Figures owingtheir Form to common Salt, like that fhewnat e, are ufually the Fore-runners of anotherKind of Configuration arifing from thefame Principle, which fhoots pretty fud-denly, and appears not much unlike theCovert Way and the Glacis or outwardSlope of a fortified Place, vid. f f. This Salt was bought at the fame Placeas the foregoing, and with the fame Affu-rance of its being genuine. When kept alittle while it crumbled into a white Calx orPowder, though it was at firft in very fairCryfials. CHAP. XXVI.Epsom Salt. Drop of the Solution of this Salt be-^ ^ gins to fhoot from the Edge in jaggedFigures like thofe fliewn at a, Plate V. Fromother Farts of the Edge different Configura-tions extend themfelves towards the Middle,fome whereof have f^ne

Lines proceedingfrom both Sides of a main Stem, in an obliqueDiredlion, thofe on one Side fhooting upwardsin an Angle of about 60 Degrees, and thofeon the other downwards in the fame Obli-quity, as at c and ?’. Others produce Jaggs from



??? Epfom Salt,nbsp;151 from their Sides nearly perpendicular to themain Stem, thereby forming Figures thatrefemble the Branches of fome Species ofPolipody: thefe are reprefented at e: but inothers the Jaggs are fhorter, vid. d. Nowand then one of the main Stems continuesfhooting to a confiderable Length, withoutany Branchings from the Sides, but at laftfends out two Branches from its Extremity,as at g. Sometimes a Figure is producedhaving many fine and minute Lines radiat-ing from a Center, in the Manner fliewn atb. The laft Shootings in the Middle of theDrop may be feen at h, and are not unlikethe Frame Work for the flooring or roofingof an Houfe, but with the Angles a little ob-lique : and fometimes a Form prefents itfelflike that fliewn at /. All thefe Figures muft be produced witha very fmall Degree of Heat, for if

the Dropbe made too hot the Salt will not flioot atall: but when once the Configurations areformed, the Salts fix, become fmooth andhard like Glafs, and may be preferved a longTime. The Subjedl above defcribed was not thetrue Salt of the Epfom Waters, which I knewnot where to get; but it was I believe fomefort of Preparation like what is commonlyfold under the Name of Epfom Salt, at a?ery cheap Rate: though I gave a much L 4nbsp;larger



??? larger Price for this, on its being recom-mended as a much better purging Salt ABon Salt, or what I bought for fuch,appeared on Examination juft like the above,but without the Figures h i g.



??? in the Figures fhewn at b: but if only afmall Degree of Heat be employed, it formsmany very tranfparent Parallelograms, fomehaving one, and fome more of their Anglesfecanted, as at c. This Salt is a Mixture of Nitre and Sul-phur in equal Quantities, fet on fire in aCrucible by a Spoonful at a Time, after-wards diffolved in warm Water, filtered andevaporated. It purges by Stool and Urine. CHAP. XXVIII. Glauber's Salt. After the Diflillation of Spirit ofSalt with Oil of Vitriol, (from Oil ofVitriol, common Salt and Spring Water inequal Quantities;) what Salt remains at theBottom of the Retort, being diflblved, fil-tered, evaporated, and cryftalized, is calledGlauber's wonderful Salt. A Drop of Water faturated with this Salt,and gently heated over a Candle, producesRamifications from the Side of the Drop,like the Growth of minute

Plants, but ex-tremely tranfparent and elegant, in the Man-ner fhewn at c, Plate V. Some of themhowever begin to ihootfrom a Center at fomeDiftance from the Edge, protrude Branches from



??? 3 54nbsp;Glauber's Salt. from that Center in a contrary Diredtion, andappear fomewhat like a Bundle of Grafs orTwigs tied together in the Middle, as at b :they likewife fhoot fometimes from one andfometimes from more Sides of the centralPoint, in the Varieties fhewn at //. Other Figures are produced from diffe-rent Parts of the Edge of the Drop, as at Â?and ?’, as alfo the parallel Shootings at e:but the moft remarkable and beautiful Con-figuration forms itfelf lafl of all near theMiddle of the Drop : it is compofed of aNumber of Lines, proceeding from oneanother at right Angles, with tranfparentSpaces and Divifions running betweep them,appearing altogether like Streets, Alleys,and Squares, as reprefented at g ThisFigure plainly owes its Original to MarineSalt, and is of the fame Kind with thatfliewn at ?’?’, in

the Cheltenham Salt. TheFigures a and e are vitriolic. When this Configuration begins, it formswith wonderful Rapidity, affording the Ob-ferver a very agreeable Entertainment : buthe mufl: watch it carefully, for as it is'pro-duced almoft iriftantaneoufly, jts Beauty isof a very fliort Duration : in a few MomentsIt difTolves and breaks away like melted Ice,which renders the Drawing of it very difJi-cuk. The Figure in the Plate was takenat feveral Times and with different Drops, in



??? Glaubers Salt.



??? â€? / I ?Ži



??? in order to colleft together and reprefentthe general Idea of it. If the Solution be not heated in the Bot-tle, to diffolve the Sediment it throws down,little will appear but the Brufh-like Figures. Glaubers Salt is reckoned to anfwer theIntention of moft purging Waters : it pro-motes Evacuation both by Stool and Urine,and may be fo made as to be lefs naufeousthan mofl other artificial purging Salts. CHAP. XXIX. Salt of Tartar. A FTER heating a Drop of the Solu-tion of this Salt, there arife in manyPlaces, near its Edges, Numbers of minuteBodies, pretty irregular in their Form, butinoftly inclining to be triangular j as may befeen in the Drawing, at the Side b. (fee PlateVI.) Several of thefe appear likewife farthetwithin the Drop,' and produce all the Varie-ty of Figures cc, dd,^c.â€”There flioot at thefame Time, from fome Parts of the

Edge,tranfparent Bodies with parallel Sides termi-nating as at a, fome whereof are flrewedover with the little Triangles before defcrib-ed. From other Parts of the Edges branch-ed Figures prefent themfelves, refemblingfmall Shrubs, fvid. f.) whofe Twigs are naked



??? naked at their firft Shooting, but appearfoon after covered with little Leaves orTufts; the minute Bodies above mentionedwhich rife near the Twigs being attraded byand adhering to them. But the moft odd and ftngular Circum-ftance in the Shooting of this Salt is, thatftrait Lines appear, two and two, incliningtoward each other from the Edge of theDrop where they begin to flioot, but nevermeeting fo as to form a Point, though fome-times they extend almoft acrofs the'Drop,vid. e.'â€” They may poffibly. be cylindricTubes, but of that I am not certain. The Humidity of the Air foon puts anEnd to all thefe Configurations. Crude Tartar, calcined, diffolved in warmWater, purified by Filtration, and evaporatedto a Drynefs, becomes what is ufually calledSalt of Tartar: which Salt tied up in a Cloth,and hanged in a damp

Place, attradls theMoifture of the Air, and liquifies in fuchManner, that from one Pound thereof therewill drop down double its Weight of whatis termed Oil of Tartar per deliquium: butinftead of this the Shops frequently fell 1Pearl Afhes liquified by the Air, which theyreckon equally ufeful for the fame Purpofes. Some likewife imagine there is no Dif-ference in the medicinal Virtues of the Salt 1nbsp; Pearl Alhes are a pure Sort of Fot-Afli. of



??? of Tartar and thofe of Pearl Afhes, or anyother of the lixivial Salts of Plants, all whichthey fuppofe to receive alike the fame Qua-lities from the Fire : but the contrary to thiswill I believe be manifeft, from an Exami-nation of the Salts I am going to fubmit tothe Reader's Judgment; the Configurationsand Cryftals whereof are fo widely diflimi-lar, that one can hardly conceive them toarife from exaftly the fame Principles in theSalts themfelves, or to produce exadly thefame Effeds when applied to other Bodies.'Tis indeed probable that the effential Saltsof Plants, colledted in the Form of Cryftals,from the Juices of their refpedlive Plants,without the Help of Fire, may be differentfrom the Salts of the fame Plants procuredby Incineration, and may have different Vir-tues : but I think fuch effential Salts canhardly differ more from one

another, whenexamined by the Microfcope, than the lixi-vious Salts of different Plants are found todo; and confequently that thefe lixiviousSalts muft have Virtues very different fromone another. The making effential Salts being a trouble-fome as well as tedious Operation, dnd con-fidered only as a Matter of Curiofity, noneof the Shops could afford me any of them;and even of the lixivious Salts, the Opinionof their being all alike has fo much reducedtheir Number, that had it not been for the great



??? great Civility of Mrs, Glutton and Mr. Cor bin,Chemifts and Partners, in Holborn, (whofekind Affiftance I thankfully acknowledgein this public Manner,) it would have beenin my Power to procure Very few of thofe Iftiall hereafter mention. CHAP. XXX. Tartar Vitriolated^ rT-^HE reaified Oil, or reaified Spirit ofVitriol, dropt gradually into Oil ofTartar per deliquium, till it caufes an Ebulli-tion, produces (by evaporating the Hu-midity) a white Subftance called vitriolatedTartar *. This diflblves readily in hot Water, anda Drop of the Solution applied on a Slip ofGlafs before the Microfcope, begins ftioot-ing round the Edge in great Numbers ofvery minute and tranfparent Spicules, de-tached intirely from one another, and with-out any of that Bafis at the Edge of thd â€? Vitriolated Tartar is commonly an Ingredient in Pow-ders

for the Teeth, as on rubbing them with it they be-come white immediately : but it Ihould be ufed feldom andwith great Caution, wafting the Teeth well with feveralMouthfuls of Water afterwards: for it whitens them byErojion, and if frequently applied will deftroy their out-ward clofe and hard Coat of Enamel, after which the inter-nal and more fpungy quot;Pm can laft but a littk while. Drop



??? Drop which rBoft other Kinds of Salts formbefore they fhoot. Thefe Spiculce proceedand lengthen in different Direftions, andcrofs each other at various Angles, ^^ a aand b b fhew, Plate VI. Some of thefe Spicule are very deeplyferrated, or look rather like the Ends ofbearded Darts or Arrows placed over oneanother, as reprefented at c A Kind of Star-like Figure will be foundhere and there amongfl the Spiculce, appa-rently compounded of the above-defcribedbearded Points, and mofl: commonly, likethem, more opake than the other Shootings :a few of thefe appear alone, and others areformed at the Ends of the Spiculce, as at d.Some likewife of the Spiculce, after a whilebegin to fpread, and fhoot forwards, in an.irregular Tvianner of branching, towards theMiddle of the Drop, as at g g. Other Fi-gures arife at a Diflance from

the Edge ofthe Drop, with Branches dividing and fub-dividing more regularly than the lafl defcrib-ed; (feeY.) During the Procefs, Clufters of hexago-nal Planes arife in the vacant Spaces, fomeregular, others with unequal Sides, fomeperfeftly tranfparent, others with a fmallDegree of Opacity, as at e. Thefe lafl Fi-gures, which are indeed the proper Cryfla-lizations of the united Salts, will remain in-tire upon the Glafs, after all the other Con-6nbsp;figurations



??? figurations are broken away and deftroyedby the Air. Among the Spicules fhooting from theEdges there are many flrait-lined Figures,whofe Ends are not pointed, but flat andfpreading j (fee a a.J Thefe are chiefly ow-ing to the Tartar; and the Permanence ofthe hexagonal Cryfials implies that they con-tain a large Proportion of the Vitriol. N. B. It frequently happens, when aDrop of this Solution, heated over the Can-dle, is placed under the Microfcope, theSteams arifing from it fo obfcure the Objed:-Glafs, that nothing can be feen through it,until the Glafs be cleared with a Piece ofWafh-Leather, or a foft Linen Cloth. This is the Cafe likewife in examiningfeveral other Solutions, as has been beforeremarked. CHAP. XXXI. Flowers of Benjamin. The Flowers of Benjamin are Saltsobtained by Sublimation from a

Gumof the fame Name. Thefe Salts are fo volatile,that on putting fome of the Gum grofslypowdered into a fubliming Pot, they rifewith a fmall Degree of Heat into a Coverplaced over them j whence they are wiped2nbsp;out



??? out from Time to Time (with a Feather) inthe Form of long flender fliining tranfparentBodies, and fmell very fragrantly. They diflblve readily in warm Water ;and a Drop of the Solution being examinedby the Microfcope, will be found a very en-tertaining Objed:.â€”For,firfl:of all there arifefrom the Edges clear, colourlefs, and fliarp-pointed Cry^2i\s fvid. Plate VI. a a) whichpafling towards the Center, fpread out likebeautiful minute Shrubs, each having twoor three Branches, like what are feen b b b.Thefe gradually enlarge and lengthen, di-vide and fubdivide into feveral Arms andShoots, in the Similitude of Trees (vid. f.)compofing all together a Reprefentation ofbeautiful little Groves or Plantations. Somehowever continue fliort, and fpread into aSort of Leaves, indented fomewhat like thofeof Dandelion, c c. Little Branches

likewifeflioot out from Points in the Middle of theDrop, as in the Pidlure at g: and fometimesvery elegant Figures of another Kind areformed in fome Part of the Drop, compofedof Branches rifing (on a new Bafis) from oneanother, all arched alike with an equal Cur-vature, and having the convex Side of eachCurve adorned with many little Shootings,at equal Difliances and of equal Lengths,none of which appear on the concave Side ofthe Curves. All this is fliewn at e. Vol. 11.nbsp;Mnbsp;Thefe



??? Thefe wonderful Configurations decayimmediately after the Fluid evaporates. N. B. When aiSolu-tion of this Salt hasbeen made fome Days, much of it will beprecipitated, and appear in Cryftals at theBottomquot; of the Phial : and if you intendthen to examine it by the Microfcope, 'twillbe proper firft to hold the Phial to the Fire,or place it in hot Water, till the Cryftalsbecome again diflblved and taken up intothe Fluid. And moft other Solutions (houldbe treated in the fame Manner, if they havebeen long made and their Salts appear pre-cipitated : but after being thus heated theyfhouJd be allowed a few Minutes to fettle,otherwife the Fluid will appear turbid andunpleafant before the-Glafs, and the Con-figurations v^ill not proceed fo well. , CHAP. XXXII.Salt of Camomile. HEN a Solution of this Salt is exa-mined, if

much Heat be given to theDrop, the faline Particles will chiefly dif-pofe themfelves at the Sides thereof, in fuchFigures as are fhewn yz a, b b-, bat with aleifer Degree of Heat,, they will form morewithin the Drop, in a wonderful Variety ofhexangular Planes, many of which are ex-tremely



??? tremely thin, flat, and tranfparent (vid. c Ctand otiier Figures in the Plate.) Some how-ever have a coniiderahle Solidity, as theDrawing alfo reprefents. The above Fi-gures foon dilfolve and break away, and to-w^ards the End of the Procefs feveral Cry-ftals appear with fquare Bafes, in the Formexadlly of thofe of Sea-falt, vid. d, andthefe are more permanent than the otherswere. The Tafte of this Infufton is fait at firft,foon after very acrid.. T CHAP, xxxiir. Salt of Coral. HIS Salt begins ftiooting from the_ Sides, as at ^ iz,VI.) and pro-ceeds, forming Bodies fome of v/hofe Partsare opake and others tranfparent, of a dark-ifti brown Colour, with Channels or Hol-lows running from Top to Bottom, as re-prefented b b. There are likewife other ofthe fame Figures, opake at Bottom, buttranfparent at their Tops,. and having noneof the

fame Channels, in the Manner ftiewnc c. In fome Places of the Drop the fame Kindof little Hillocks are feen, adorned with M 2nbsp;fur-



??? furpriling Configurations moft exceedinglyminute and delicate, bearing the Refem-blance of fome Species of the fmalleftand moft elegant Sea Mofiquot;es. It is impof-fible to exprefs the Beauty of thefe Figures,which equal any of the fineft Mocha Stones :But an Attempt to give fome Idea of themwill be found d d d. After the above Appearances are com-pleated, and the Procefs feems all over,there frequently prefents a new and unex-peded Radiation of fine Lines, at equal Dif-tances from each other, and arifing as itwere from a certain Point, in a very regularOrder and Delineation, the Lines fhorteninggradually on either Side, fo as to compofeall together a femicircular Figure, like thatat e., I have found no regular Cryftals ofthis Salt, nor does it ufually give any Fi-gures at all towards the Middle of theDrop.

The Solution I made ufe of, after ftand-ing in a Phial two or three Weeks, hada Cruft over the Surface, which takenout and examined by the Microfcope, ap-peared to be a Congeries of minute Branches,in Shape exceedingly like fome Kinds ofCoral. C H A P.



??? CHAP. XXXIV.Salt of Baum, or Baulm. quot;IHE firft Shootings from the Edgesâ€ž of the Drop, when a Solution of thisSalt is examined by the Microfcope, verymuch refemble Leaves, vid. Plate VI. a,on the left Side of the Pidure. But thefevery loon enlarge and lengthen as at a onthe Top of the Drawing or elfe like thofe ata on the right Side, which not only lengthenbut fwell at their Extremities, till they ei-ther divide into two or more Branches, afterthe Manner ftiewn at d and elfewhere inthe Drop; or feeming to burft or fplit attheir Tops, pufti forth Bundles of fine^Hair-like Filaments, and compofe fuch Figureswith bruftiy Heads as are reprefented at c :which indeed are extremely pretty. Somedetached Leaves are ufually formed in theMiddle, together with fuch figur'd Cryftalsas are there ftiewn, amongft which a fewhear the

Appearance of thofe of commonSalt. When the watery Part feems nearly ex-haled, all the forementioned Figures decayand break away, except the Cryftals, whichremain fixt: and if a full Drop has beenemployed, and a confiderable Degree of M 3nbsp;Heat 1



??? Heat applied, fome curious Configurationsprefent themfelves upon the Glafs, confift-ing of {hort ftrait Lines, fo difpofed as toform hexangular Figures, with delicate littleBranchings therefrom, vid. e e. This Salt is a very curious Subjedl for Ex-amination. CHAP. XXXV.Salt of Fennel. 'quot;Tquot;^ FIE general Appearance which aDrop of the Solution of this Salt af-fords when examined by the Microfcope,may be feen Plate VII. After the Drop has been gently heated,innumerable Spicule rife about its Edges,extremely flender and clofe to one another jand amongft thefe, as well as farther with-in the Drop, many Bodies may be obfervedpretty regularly tapering from the Middletowards each End, fomewhat like the Fi-gure of a Rolling-Pin, vid. a More inthe Middle of the Drop are formed Cryftalsoddly fliaped, fuch as

b b and likewifeothers ending pointed like a Wedge. Someagain are divided, as c; and here and therea Cryftal of .marine or common Salt isfound, fometimes in its ufual Figure, and fome-



???



??? â€?tir



??? fometimes having an Opening at each Cor-ner of the Bafe, as if the Angles had beenartfully taken out. . Thefe Differences willbe underftood by examining the. Figures d d. â€?..... quot; . The Air puts an End to thefe Forms foonafter they are produced. CHAP. XXXVI. Salt ^Buckthorn.. ^ H I S Salt fhoots from the Edges ofthe Drop many fharp-pointed Spi-culce, at little Diftances froin each other ;after which the feveral Figures in theDrawing (Plate VII.) form themfelves un-der the Obferver's Eye; fome are hexangu-lar Planes, fomewhat opake, and appearwith a confiderable Degree of Thicknefsin proportion to their Size, as h; wjiilflothers of the fame hexangular Planps areexceedingly tranfparent, and have no vi-fible Depth. Parallelograrns are difperfedhere and there, and fome Rhombi: Indeedthe hexangular Figures

before mentionedfeem like Rhombi, cut off at each End.There appear a few of the Figures c and diand alfo of the other feveral Forms repre-fented in the Pidure. M .4nbsp;A Syrup



??? A Syrup made from the Berries of thisShrub is an ufeful Purgative in Compofi-tions; but extremely naufeous, and fome-vv'hat too churlifti given alone, unlefs forPerfons of veiy robuft Conflitutions. CHAP. XXXVII.Salt of Berberry. HE Heat neceffary to put this Salt inAdion muft be very fniall, but brifk;otherwife it will harden into a tranfparentGlue, without producing any Figures jthe Reafon of which probably is, that be-inquot;- of a vifcous Nature, when more Heat isgiven than is abfolutely neceffary to put theParticlcs of the Salt in motion, the wateryParts evaporating, leave this vifcous Juicefo ftrong, that the Cryftals are entangled,and cannot force their Way through it: butare prevented from ading as they do whenthe watery Parts remain, and the Fluid isthereby rendered lefs denfe. The Figures it

produces feem all to de-rive their Origin from Spculce, which pro-trude and expand themfelves in the Man-ner to be defcribed below. Moft of thefeSpiciilct are thickeft in the Middle, taperingto fiiarp Points at each Extremity, and are very



??? very tranfparent; but others of them termi-nate more bluntly, and have their Endsopake, whilft their middle Parts only aretranfparent, as at a, Plate VII. Sometimesthefe pointed Bodies are fo difpofed as feem-ingly to iflue from one central Point, andform fuch a Sort of Star-like or Spur-likeFigure as b at the Top of the Drawing; orelle a Figure fomewhat different, refemblingb in the Middle thereof. But the moft remarkable of all the Figuresit produces are owing to the lengtheningout of certain of the Spiculce, whilft theyexpand at the fame Time, and pufh outagain other Spiculce from their Sides, whichlikewife expand themfelves into very prettytranfparent Forms, not unlike the Leaves offome Pkuits, tho' bearing no Similitude tothofe of the Berberry an, Inftance of thisis fhewn at Others of the fame originalSpicula fhoot not

fo far towards the Middleof the Drop, but divide and expand them-felves laterally, fpreading out into a broaderKind of Leaf-like Figures, vid. c c c. Am.ong the detached Cryftals in theDrop there are many of a pentagonal Form,and fomewhat more opake than the reft,terminating at one End with an obtufeAngle. They are not marked v/ith anyLetter in the Drawing, but will ealily bediftinguiflied in looking over it.â€”I do notremember this Figure in any other Salt. The



??? The young green Leaves of the BerberryTree held in a Sieve over the Steam of boil-ing hot Water, rolled up betv^een the Fin-gers and dried carefully in an Oven not overhot, may eafily be miftaken for a good BoheaTea; refembling it much in Appearance,and making a Liquor extremely like it bothin Tafte and Colour.â€”This I have myfelfexperienced. . CHAP. XXXVIILSalt ^'Cucumber. ^ The firft Shootings of this Salt arefor the moft part Parallelipipids, ra-diating from a Kind of indetermined Center,as at a, Plate VIL Some fingle ones pro-trude themfelves forwards, widening at theEjctremity, and forming Figures like thofeat b. Some curvilinear Forms flioot alfofrom the Sides, with flat Terminations, asat c and others ending with fliarp Points,as d. A few hexagonal plane Cryftals, asalfo fome Shuttle-figured

Spiculce arife to-wards the Middle of the Drop, both whichare fliewn zte. I know not any Salt whofe Shootings arefo extremely pellucid as thofe we are nowdefcribing : For notwithftanding they haveonbsp;a con-'



??? a confiderable Degree of Thicknefs, theyappear more tranfparent than the cleareftGlafs, and would almoft evade the Sight,were it not for the faint Shadows caft bymeans of that Thicknefs. Tovv^ards the End of the Operation theempty Spaces are filled up with Shootingsfrom fome of the moft detached Parallelo-â–  grams, which protrude themfelves forwards,dividing and iubdividing as at f, and thatfometimes to fuch a Degree of Thinnefsand Slendernefs as to have the Terminationof their Extremities loft to the Eye by rea-fon of their exquifite Tranfparency; thismay be conceived by confidering the Fi-gure^. CHAP. XXXIX. Salt of Peruvian Bark, 'T^ H E few Shootings which this SaltA produces at the Edge of the Dropare of no regular Figure, but refemble thofeat a, Plate VII. The whole Area of theDrop becomes quickly

filled with greatNumbers of quot;Rhombi, of different Sizes, ex-tremely thin and tranfparent, vid. b. Someof thefe enlarge greatly, and acquire a con-fiderable Thicknefs, forming themfelves in-to Solids of many Sides, as c c. Near the Con-



??? Conclufion fome Ciyftals of Sea-falt arcformed, z^ d d and likewife a few odd tri-angular Figures, fuch as are delineated at e:Thefe and the Sea-falt remain, but all theother Figures break away and foon becomedeftroyed by the Air. CHAP. XL. Salt of Liquorice. npHIS Salt begins fliooting from theJL Edge with a Sort of Rhombic Spicu-la, as at a, Plate VIL Some four-branchedEigures like thofe of the Vitriols do herefometimes arife, but moulder away beforetheir Ramifications are compleated, leavingtheir Stamina in the Manner reprefentedbb. The Middle of the Drop is ufuallyoverfpread with great Numbers of Parallelo-grams, fome exceedingly tranfparent, beingmere Planes; having fometimes one, fome-times more of the Angles canted, in fuchSort as to produce pentagonal, hexagonal,iifc. Figures. Others

have much Thicknefs,and form Parallelipipids, Prifms, ^c. asat c. Some of the plane Figures now andthen protrude an irregular Kind of Shoot-ing, appearing very odd and pretty, vid. d. CHAP.



??? Salt of BucktkoMi. rx. o quot; ^ O HT Ty./^, h A A 'to Salt of Jeluits Bark. Salt of X.i(j_uorice. jMynt/^Jti.



??? 1 '.lt;lt; |r i i; SI 'I'



??? ( 173 )CHAP. XLI. Bait of Butcher's-Broom. ON giving a fmall Degree of Heat to aSolution o-f this Salt, Figures will beproduced from the Edges of the Drop, atpretty large Diftances from one another,running on in a ftrait Diredion, and be-coming gradually larger and more clubbedat the End towards the Center of the Drop,but terminating in ibarp Points at the Endthat is next the Edge : which is a Singu-larity peculiar to this Salt.â€”Thefe Figuresare curioufly jagged or indented on everySide from End to End, vid. Plate VIII. b b^Some few however amongft them flioot outfrom their Sides others of the fame Kind,and thefe again other ftill fmaller ones j butboth in the primary and fecondary Branch-ings the Shoots appear always on the fameSide, as the two Configurations d d maylerve to ftiew. In the Middle Part of the

Drop, andwherever there are Vacancies, two Sorts ofregular Cryftals are formed, differing eachJ^fom other both in Size and Shape. Thelarger Kind are folid, and feem to be Tetra-nedra having their uppermoft Angle and theEdges cut off, and of thefe fome are redti-hnear and others curvilinear. Their Pro-duction



??? 174 ^^^^ of Butcher s-Broom.duftion is ?  very entertaining Sight: foramidft a.violent Agitation in the Fluid, num-berlefs Atoms being feen hurried in all Di-redions, they rife on a fudden diredly up-wards from the Bottom, in the fame Shapeexaftly as juft now defcribed, but fommuteas only to be difcernable by the firft Mag-nifier, and then they increafe in Bignefs everyInftant, under the'Eye, till they appear aslarge as in the Pifture ; where zt c c and mthe Middle of the Drop feveral of themare ftiewn.â€”The other Sort of Cryftals arevery minute, being when view^cd throughthe third Magnifier not larger than Carra-way Seeds; they are moftly Rhombs orRhomboids, fome of which have the twooppofite acute Angles cut off-; there arebefides fome Squares and Parallelograms, fee a a. After every thing feems over, and

all wehave been mentioning begins to break away,it frequently comes to pafs, that the patientObferver is prefented with fome moft-ele-gant Configurations, compofed of many longLines, perfedUy ftrait and parallel to eachother' every lecond or third whereof hasat one End a folid Cryftal ftiaped like theHead of a Spear or Javelin. All the Lineshave alfo on one and the fame Side Num-bers of fhort Lines, ifiTuing out at right An-gles, and at pretty equal Diftances, to abouthalf as far as the long Lines are feparated from one another. The long Lines in ge-neral



??? neral are bounded at their other End by afingle Line, or Bafe, that makes a right i^ri-gle to them all: a little Variation is how-ever produced, by here and there a fhorterLine that runs parallel to this Bafe.â€”Theabove Defcription will be underftbod bycon-fidering the Configurations e e. C H A p. XLILquot;Salt ^.Wormwood. H E firft Shootings of this Salt^fromthe Edges of the Drop appear of aconfiderable Thicknefs in proportion to theirLength : their Sides are deeply and fliarplyjagged or indented, being made up of manyfomewhat obtufe Angles; and their Ends arepointed with Angles of the like Kind. WhatI now defcribe are the fingle Shoots at a,Plate VIII. But other Shoots frequentlybranch out from thefe original ones, andthey again fend forth others, making all to-gether a very pretty Appearance, vid. b b.â€”Thefe laft

Configurations in their Figure andDifpofition bear a near Refemblance to thofeof Butcher s Broom, ftiewn 2X d d: but arelarger and more deeply indented. The Cryftals of this Salt are very differentfrom one another, confifting of Squares,Rhombi, Parallelograms, equilateral Hexa-gons, T



??? gonSj fame of the Figures at f f in the But'cher s Broom, a Sort of Shuttle-Uke Forms,and feveral irregular Bodies j all of which willbe heft conceived by a View of them at c. A fmall Degree of Heat given to the D ropproduces more of the Configurations, a great-er Heat more of the Cryftals,, many of whichare at firft triangular, but foon lofe thatShape : and indeed the whole is very fpee-dily deftroyed by the Air.â€”This and theSubje??: immediately preceding exhibit noCryftals of marine or common Salt. CHAP. XLIII. Salt of Tobacco. IF a moderate Degree of Heat be given toa Solution of this Salt, its firft Shootingswill be from the Edges of the Drop, in ften-der tapering Figures ending with very ftiarpPoints, but at confiderable Diftances fromone another, and confequently not extremelynumerous : along with thefe are

likewifeformed other Figures nearly of the fameKind, but intirely detached and farther with-in the Drop, and contrary to the former, inthe Circumftance of having their thickerEnds towards the Center of the Drop, andthe ftiarper pointing towards its Edge.They are compleat Figures, and refembleNeedles, or rather that Sort of Nail called a Brad,



??? Bfadi which has its Head or larger End flat.Both thefe are {hewn at a, Plate VIII. When a little more Heat has been given,other Spiculce are produced from the Edge,whofe Ends fpread on either Side, and thenterminate in a Point: and which have allalong their Sides triangular pointed Cryftals,not oppofite to one another, but placed al-ternately, fo as to reprefent a Zigzag with aLine drawn through its Middle, vid. Theregular Cryftals of this Salt are produced inthe Middle of the Drop, being either Hex-agons or Rhombi, as at c. When the Moifture is nearly exhaled,there are fometimes feen to ftioot from, orrather under the Spiculce, upon the Plane ofthe Glafs, a Reprefentation of Leaves, veryfmall at their firft Appearance, but increafinggradually to what is ftiewn at d.â€”Thefe Ihave feen but twice. A violent Agitation may

be difcovered inthe Fluid by the firft Magnifier, during thewhole Procefs, but chiefly at the Beginning,and extremely minute Cryftals rifing fromthe Bottom. Oil of Tobacco is a ftrong Poifon to manyAnimals: 'tis faid a Thread wetted there-with, and drawn by a Needle through theSkin on the Back either of an Eel or Viper,^ill make it die immediately. This I havenever tried. ^oL.lhnbsp;Nnbsp;CHAP,



??? CHAP. XLIV. â€? Salt of Carduus. rrs H E Cryftals of this Salt (for it (hootsX out no Configurations) are of diffe-rent Sizes and Figures, difperfed every whereabout the Drop. Thofe near the Edges arevery minute tranfparent Parallelograms, ap-pearing in great Numbers, as a a, PlateYlU.In the Middle arife larger Cryftals, ftiapedexaaiy like thofe of marine Salt, b b. Thereare alfo much larger cryftaline Bodies, form-ed here and there, having a confiderableThicknefs and Solidity, and confifting otHexagonal and Rhomboidal Planes, vtd. cc.It produces likewife fome odd figured Bodies,which may be feen at d d. CHAP. XLV.Salt 2/quot; Lavender. N^ O Configurations are produced by this Salt and the laft, that feemingly pufh from the Edges of the Drop, as m moft ot the preceding Kinds; but many regular

Cryftals are formed in every Part of it, after a moderate Degree of Heat has been given to it. Thefe Cryftals are of various t igures, ^nbsp;VIZ.



??? *oiz. plain Rhomboids, having one or moreof their Angles very much elongated, (fo asto be fometimes twice or thrice the Lengthof the Rhomboids from which they iffue,)Rhombi, Squares, Parallelipipidons, andHexagons with unequal Sides, or ratherequilateral Triangles with their Angles cutoff. In fhort, the Figures of this Salt willmuch better be comprehended by applyingto the Pifture, Plate VIIL than by any De-fcription which can be written. CHAP. XL VI. Salt g/quot; Mugwort. At the Beginning many fine Spiculeof different Sizes, appear at and aboutthe Sides of the Drop, along with other flen-der Bodies fomewhat fwelling in the Mid-but fharply pointed at each End, vid.Â? Plate VIIL Triangular folid Cryflals,and various other Figures, are alfo formed^ere and there as reprefented in the Picture,f ut the mofl

remarkable Part of this Sub-ject, is a very elegant Sort of Configurationtowards the Middle of the Drop, as at ^;and likewife Shootings of the fame Kindfrom its Edge, that refemble the Branchesof fome Plant, rifmg fmgle, with Leaves re-N 2nbsp;gularly



??? gularly difpofed on both Sides of each Stent, gt;as fhewn by the other b.â€”In the Middle ofthe Drop at c are Figures of another Form,â– which are very lingular and pretty. Thefeall break away and become confufed veryfoon after they are formed CHAP. XLVIT. Salt of Hartshorn. ON the Application of a very fmall De-gree of Heat, Salt of Hartfhorn fliootsnear the Edges of the Drop, into folid Fi-gures fomewhat refembling Razors or Lan-cets where the Blade turns into the Handleby a Clafp, as at d. Plate IX. This Appear-ance is however wholly owing to the Jundlionof a fmaller and larger Body at their fmallerEnds, either a right or an acute Angle, aswill be evident on confidering fome of thefeBodies that appear fingle. The Configurations of this Salt are pro-duced with great Velocity, and are

Figuresfomewhat opake, fliooting from the Edgesof the Drop, on both Sides a main Stem,and with a Kind of Regularity, ruggedBranches like thofe of fome Sort of Coral,vid. a a. But fometimes inflead of Brancheson both Sides the main Stem, fharp Spiculie,fome plain and others jagged, are protruded to



???



??? J \,.



??? to a confiderable Depth on one Side only, a^at b. As the Fluid exhales, and the Attradionof the Particles becomes more ftrong, fomeone of the branching Figures generally ex-tends to a great Length, producing on oneSide Shoots that are rugged and irregularHke thofe in the fmaller Figures at a a, andon the other Side a curious regular and de-licate Sort of Branches, refennbling thofe offome Plant, with elegant fmall Leaves in theManner ftiewn at c. CHAP. XLVIIL Salt of Urine. A Solution of this Salt ftioots from theEdges of the Drop long Parallelo-grams in the Manner of Nitre, but with thisfJifference, that Nitre produces folid hexa-gonal Pillars, cut off obliquely at their Ends,in the Figure of a Chifiel, whereas thefe are^nly plain fuperficial Panallelograms, whofeEnds are flat, as a a, Plate IX. But in

otherPlaces along the Sides of the Drop folid An-g|es are formed, that are feemingly the Ru-diments of common Salt, (vid. b.J thoughneither this nor Salt of Hartfliorn afford anyTegular Cryftals of common Salt. N 3nbsp;Some



??? Some of the Parallelograms increafe muchin Size, and fpread themfelves in the Mid-dle, fo as to change their firft Figure, and be-come three or four Times bigger than thereft; and thefe have a dividing Line thatruns through their whole Length from Endto End, whence ilfue other ftiort Lines, atfmall Diftances, oppofite to one another, allpointing with the fame Degree of Obliquitytowards the Bafe, as may be feen at c c. Among thefe enlarged Figures fome fewIhoot ftill forward and tapering towards aPoint; butbefore they form one, fwell again,and begin as it were anew : and thus theyproceed feveral Times before their compleatFigure is finiftied, which is at laft a Kind oflong fharp-pointed Body, compofed of moreor fewer Joints as at dd. After the whole Procefs feems at an End,many fmall Branches form

themfelves onthe Surface of the Glafs, as in the preced-ing Salt (fee the Pidure,) though theirFigure is not juft the fame. â€” All theabove defcribed appear when a very mode-rate Degree of Heat is given, and the Dropis applied to the Microfcope as foon as anyof the Salts cryftalized are feen white aboutthe Rim. But the Figures i, 2, 3, 4, 5, 6,are the regular folid Cryftals of this Salt,when it is let diflblve in the Air, and nofleat at all is given, CHAP,



??? CHAP. XLIX. Salt 2/'Millepedes,- or Wood-Lice. 'T^HIS Salt ilioots from the Edges in aJ[_ Manner very beautiful, and diiferentfrom any other Kind yet obferved. It be-gins by ilfuing from the extreme Edge of theDrop in many Lines parallel to one another,but in a very oblique Diredion to the Linethat borders the Drop; and other parallelLines are produced from thefe, in an Anglefomewhat more than right to them, the An-gles of which are not fharp but rounded,acd, Plate IX. Many tranfparent Paral-lelograms of various Length and Size areformed by thefe Lines, fome v/hereof after-wards fhoot forwards into long Spikes whichfpread at the Sides with irregular Edges, asat dd. In the mean while other fhort Linesproceed outwards from the very Edge ofthe Drop, in a Diredion quite contrary tothofe we fpoke of firfl, making the

Borderof the Drop appear very prettily ferrated orJ^inged, as may be feen at the Bottom of theConfigurations acd. Another Sort of re-gular Figures are likewife produced from the^ides of the Drop, in the Manner of thofebo. When the Operation is nearly endedthere arife Abundance of long Spiculce thatrange themfelves fomewhat in the Form qf N 4nbsp;Plants,



??? RHEUM. Plants, filing up moft of the vacant Placesin the Drop as the Pidture ftiews. ThisSalt has but one Sort of regular Cryftals,which is hexagonal, and appears as at e. CHAP. L.RHEUM. WHEN People get what they call arunning Cold, it is not unufual for athin clear Humour to be difcharged throughthe Noftrils, in fo confiderable Quantity asto wet feveral Handkerchiefs, and even tcrfall from the Nofe in Drops, if not pre-vented by frequently wiping it away. ThisHumour is what I mean by Rheum. Being myfelf very fubjedt to this Diforder,â€?which is commonly preceded by a Senfa-tion of Fulnefs and Rigidity in the Mufclesof the Head and Face, and attended withmuch Heat, Rednefs and Sorenefs of theNoftrilsandParts immediately adjoining, du-ring the Difcharge, (which continues com-monly three Days,

at the End whereof it ber-gins to thicken and become lefs acrid:) I wasdefirous to know whence this limpid Hu-mour could produce fo much Irritation andUneafinefs; and as a very little Confiderationmade me fuppofe it muft be owing to its be-ing loaded with pungent Salts of fome fort9nbsp;or I84



??? RHEUM. i8s cr other, I took the firft Opportunity of ex-amining it by the Microfcope, and had thePleafiire then, and many Times fince, to findmy Conje??ture confirmed by undeniable De*monftration. For this Rheum is fo faturated with Salts,that a Drop on a Slip of Glafs will foonfhoot in a very beautiful and furprifing Man-ner, either with - or without Heat : but ifheated to about the Warmth of Blood, andthen placed under the Eye, many lucid Spotsor rather Points will be feen rifing, and in-creafing gradually, till their Form ihews it-felf to be quadrangular, with two tranfparentDiagonals croffing one another, fee a and d d,Plate IX. Thefe Diagonals fhoot foon af-ter far beyond the Square, protruding otherLines, at right Angles, from their Sides;(vid. c c.) which other Lines produce flillfmaller ones from their Sides alfo, in the

Or-der of the firft ; and thus they go on to formConfigurations, whofe Elegance of Beautynothing but feeing them can give an adei-tjuate Idea of : tho' till the Reader can him-felf make the Experiment, a Reprefentationof their general Figure is fhewn h b, andm other Places of the Drop : where greatNumbers appear, in their feveral Gradations,and after their ufual Manner, filling up al-moft the whole Space, The fine Branchings in a little whije breakaway, but the central Squares remain like dJ.



??? RHEUM. d i/.â€”Some Figures at their firft Beginningrife in the Shape of Crofifes, which Ap-pearance is owing to the Shootings, from theCorners of the little Squares, before theyare large enough to be vifible even by thedeepeft Magnifiers. The Number of mainBranches in each Configuration is moft com-monly four, but fome are found with five ormore : the Branches lilcewife are fometimescurved; but thefe two Cafes I take to be ra-ther accidental than,natural. When a Drop of Rheum is fet to cryfta-lize without any Heat, inftead of branchedConfigurations over the whole Area, as inthe above Defcription, fuch are formed onlyin the Middle ; but about the Edges Plant-like Figures are produced, ftiooting feveralStems from one Point, and refembling aKind of Sea-Mofs, vid. E. Branchingsfomewhat of this Kind are

ftiewn in Salt of Hartfliorn. Thefe Experiments fliew, that upon tak-ing Co:d the Humours become overchargedwith Salts : how they get there, and by whatMeans they may be difcharged, is a Matterwell worth Enquiry j but fuch Difquifitionsmuft be left to the Gentlemen whofe im-mediate. Profeflfion it is to ftudy the variousDiforders of the human Body and their Cure.I may however prefume to fay, that as allSolutions of Salt become gradually weaker,and may be rendered quite infipid by th^quot; ^nbsp;^nbsp;Affquot;ufiou J 86



??? It H E V M,nbsp;1^7 Affufion of a watery Fluid therefore, inCafes of this Nature, the frequent drinkingof warm Gruels, Teas, and fuch fmall wateryLiquors, muft in like Manner gradually di-lute, feparate and difperfe the acrid Salts,and be probably the moft ready Means ofcarrying them off either by Urine or Perfpi-ration. ^ere. May we fuppofe thefe Salts tohave been abforbed from the external Air atthe Time of catching Cold or to have ex-ifted previoufly in the Body, tho' flieathedand harmlefs till let loofe, put in Motion andrendered acrid by the retained Matter of Per-fpiration : as feems to be the Cafe in moft ofthe animal Juices when tending to Putre-fadtion ? â€? Mr. Freke fays, in his EJfay on the Art of Healingswhere he fpeaks of taking Cold; quot; tho' every one knowÂ?quot; that Colds proceed from receiving the

Air into our Bo-dies improperly, yet few confider the State of the Air,quot; as abounding at one Time with all the Means of reftoringHealth to us and ail the reft of the Creation, and atanother as containing in it the Caufes of Plagues,quot; Peftilence, and Famine, by its occafioning; Death tlt;gt;Cattle, and Blights (o all the Fruits of the Earth.quot;Pagea 147, 148. CHAP,



??? [ i88 ] CHAP. LI. Of Camphire. CAMP HIRE is a fort of refmouswhite Subftance, either exfuding fromcertain Trees in the Iflands of Borneo, fa-va, Japan, and other Parts of the Eaji-Indies, or intermixed with the woody Fibresin the Bodies and Roots of fome Treesgrowing in' thefe Countries.â€”It is not fo-luble in Water, but diflblves readily in Spi-rit of Wine, from which faturated therewithmy Experiments have been all made. If any Heat be given it muft be verygentle, and the Microfcope and Eye ap-plied as foon as poftible; for the Shootingsform fo quick they will otherwife efcapethe Sight. They radiate from a Center,either with fix or four, rarely with fiveBranches, whofe Length is nearly equal;each Branch is feather'd with fine Linesthat diminiih gradually to a Point, wherebythe Figures have greatly the Appearance

ofFlakes of Snow j and the Points of fomefilling the Vacancies between thofe ofothers, fmall are the Spaces that are leftuncovered. Some few fingle Branches areproduced about the Edges of the Drop. Apretty good Reprefentation of thefe very de-licate Configurations may he feen in the XlthPlate. If



??? Of Camphire.' If no Heat at all be applied there willbe more Time to examine the Configura-tions ; nor even then will much Patiencebe required, for the Camphire and Spirit ofWine are both fo volatile, that if the Dropbe fpread thin, they will foon begin toform, and quickly after they vanifh quiteaway. Camphire is of great Service when by anyAccident too large a Dofe of Opium hasbeen taken. CHAP. LII.. Of Manna. This fweet-talled Salt is the Concre-tion of a Juice ilfuing from a kindof Afh Tree during the Heat of Summer :that from Calabria is accounted beft. Iteafily difllblves in Water made fomewhatbot, and a Drop of the Solution is a verypretty Obje?Št for the Microfcope. Its firft Shootings are Radiations from.Points at the very Edge of the Drop : Theradiating Lines appear opake, but extreme-ly flender, vid, a a a,

Plate XI. Amongftthefe arife many minute tranfparent Corlumns, whofe Ends grow wider graduallyas they extend in Length, and terminate at laft



??? laft with fome Degree of Obliquity, bh.All the Figures round the Edges beingformed in Clufters, and making but half aCircle, bear a near Refemblance to Bundlesof fpun Glafs. Some few Figures radiating from a Cen-ter every Way, and circumfcribed by an Out-line, are produced within the Drop, in theManner fhewn But the moft furprizing and elegant Con-figuration is compofed of many Clufters ofRadiations fhooting one from another overgreat Part of the Drop, and making all to-gether a Figure not unlike a certain verybeautiful Sea-Plant. Vid. C. The regularCryftals may be feen at e. The Manna, I examined was, I believe,genuine; but I am told a great deal is madeabroad, and fome in England, by an artfulCompofition of Honey, Glauber % Salt, andperhaps fome other Ingredients. A lateWriter fuppofes they make it

abroad of Ho-ney, Sugar, and the Juice of a Tithymal orSpurge It is worth obferving, that in the



???
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??? The Vegetation of Met ah. 191the Midft of the largeft Flakes of Mannalittle Twigs are frequently found, not thick-er than Straws, round which the Mannafeems to adhere as Tallow does round aWick that is dipped therein. N. B. I fhould here diredt an Examina-tion of Sugar, but could never find aWay of bringing it to fhoot or cryfta-lize before the Microfcope. All otherSalts after Evaporation will fhoot theirCryftals in a cool Place, but Sugar re-quires a hot Stove to make it cryfla-lize. The Figure of its Salts candyedmay be feen in Plate xiv. of the Mi-crofcope made eafy. chap. liii. Concerning the Vegetation c/'Metals. After what has been already fhewnand defcribed, the confiderate ReaderWill be at no great Lofs to judge of v/hatWriters commonly call the Vegetation ofMetals, and the Rejifcitation of Plants, both.Which i

fhall treat of briefly. ^tfnt likewife mentions the adulterating of Mania with^ogar and the Leaves of Seua : but adds, that this Fraudlt;^ifcoTers itfelf by its growing foft and liquefying. When



??? When any Metal is diffolved in a Meh-Â?ilruum. Multitudes of its feparated and veryminute Particles are fufpended in the Men-ftruum, as are likewife the Particles of itsSalt or Vitriol. In this Mixture, when fetto reft, many of the fait or vitriolic Par-ticles are brought together, after a while,by Precipitation and Attradion, carryingwith them Particles of the Metal; and formCryftals, in Figures peculiar to the Metaldiffolved : viz. Lead produces Cubes, Tinquadrilateral Pyramids; Copper produces ob-lique-angled Parallelipipids, and Iron rhom-boidal Cryftals. This is the Cafe of oneMetal diffolved ftngly in a Menftruum with-out any Mixture j and no farther Altera-tion happens by keeping, than that moreCryftals will form like the firft, or that thefirft become enlarged, by the Precipitationand Attradion of more of the vitriolic Salt:Perhaps

too fome of the metallic Particles (ifit has been over-charged) will be foUnd atthe Bottom of the Fluid, though great Partof them will always remain fufpended. But if different Metals or metallic Sub-ftances be diffolved in the fame Menftruum,or in different Menftrua, and afterwardsmixed together: or if other Fluids bepoured into any Solution of a Metal or Mi-neral, the fufpended metallic and vitriolicParticles, having different Degrees of At-tra6tion and Gravity, are precipitated and attraded



??? Ettradled by one another in a Variety ofcomplicated Diredions, and unite in Confi-gurations extremely wonderful and pretty.Some Produdions of this Sort have beendifcovered by Accident, and called the Ve-getation of Metals, and many more mightUndoubtedly be found, were Trials made'W'ith Mixtures of different metalline Bodies^nd different Menflrua. I fhall give a fewExamples of fuch metallic Configurations. Arbor Diam^, or, the Silver Tree. Diffolve an Ounce of fine Silver in fourOunces of Aqua Fortis: diffolve likewifein one Ounce of Aqua Fortis as much Quick-filver as it will bear : mix the two Solutionsin a clear Glafs with a Pint of Water, flop itclofe, and after a Day it will begin to grow. Or, diffolve in Aqua Fortis of pure Silverone Dram; put to the Solution, of diftill'dVinegar and Water each one Ounce:

filter,jnd add one Ounce and a half of Quick-Â?Iver; mix, and ihake the Whole fome Time, flopping the Mouth clofe with your Finger. Standing^uiet 24 Hours it will fhoot into Branches various Figures,. Monf. Flomberg tells a Way of produc-a metallic Tree much fooner, after thef'reparations are got ready.â€”Make four^rams of fine Silver into an AmalgamaVol. II, .nbsp;Onbsp;wifhout



??? 194 Arbor Marfis, or, the Iron Tree,. without Heat, with two Drams of Quick-filver: difiolve this Amalgama in fourOunces of Aqua Fortis: pour the Solutioninto twelve Paris Pints (about three Gal-lons) of common Water, ftir it well togetherand keep it in a Glafs Veffel well ftopped.To about an Ounce of this Water, in a fmalldear Phial, put the Quantity of a fmall Peaof the common Amalgama of Gold or Sil-ver, which ftiould be as foft as Butter.Let the Phial ftand a few Minutes, andyou will fee fmall Threads or Filamentsrifmg perpendicularly from the little Bulb ofAmalgama, and thrufting out from theirSides little Branches 'mYotm of aTree. TheBulb of Amalgama will grow hard, and belike a Pellet of white Earth, but the littleTree will be of a bright Silver Colour.â€”The ftronger the firft Water is made, thefooner formed and fuller of

Branches will the Tree be. Alhertus Magnus is faid to have produceda metallic Tree before the King of France,while he fat at Dinner j I fuppofe by fomefuch Method. Arbor Mart is, or, the Iron Tree. Diflblve Iron Filings in Spirit of Nitre,pour on Oil of Tartar per deliquium, and aSort of Branches will be formed and adhere to



??? to the Surface of the Glafs, reprefentingLeaves and Flowers. Arbor Veneris, or, the Copper Tree. The feeming Vegetation of Silver andIfon juft before defcribed, I give fromother Writers â€?, but this of Copper is Ihelieve entirely a new Difcovery: and ICan affirm, from my own Experience, thatIt is extremely wonderful and pretty, andÂ?iade with little Trouble. In half an Ounce of Aqua Fortis, let^ bright Halfpenny, or fome feall * Piecequot;of clean pure Copper reriiain for, about;twelve Hours, and then take it out. Diffolve'a little ^ick-fther in as fmall a Quantity,sfs ^ou can of the fame or flronger AquaFortis. The Solution will be white, a:hdrlike Flour and Water; at which Inflant it^ufl be put into the firll Liquor, which willimmedii-.tely become of a lovely blue, andthrow down fomething of a v^hite Sediment,out have very

little Body or Confiflence. , * Tho' Aqua Fortis afts on the Filinfjs of Copper fafternan it can on a Lump of that Metal, I have by ExperiencepJnd that very fmal! Particles of Iron rubbed from the. I'e. and mixed with the Copper Filings, do much Pre-J'JQic to the Experiment. ^ As Fumes arifing from the Solutions of Metals in Afuaquot;Â?â– â€?is, amp;c. are di/agreeable ^nd unwholefonie, 'tis advifeableni^e them in the open Air, and fo placed that the Windblow the Fumes from you. o 2nbsp;Have



??? Have ready fome Salt Ammoniac finelypowdered, whereof put in a very little at aTime, ftirring it about till it diffolves, makesthe Mixture of a blueifh white, and gives ita Confiflence like to ?‡tarch ; which Con-dition fhews it fit for your Purpofe. File bright any fmall Piece of Iron,(the pointed End of a Nail about an Inchin Length, or a fmall Nail of that Lengthcalled a Brad, does as well as any Thing)place it on the Middle of a Piece of clearGlafs of two or three Inches in Width : thenftirring the Mixture with a Quill, let aDrop fall from the End of the Quill uponthe Iron, and wet it therewith all over (ordip the Iron in the Mixture, before you layit on the Glafs, till it appears of a CopperColour,) add another Drop or two of theMixture, and with your Quill fpread it toequal Diflances from every Side of the Iron,an Inch or

more, laying it fo thin as tobe tranfparent. Let it remain quiet in anhorizontal Pofition, and in a little whileyou will difcern with the naked Eye Rami-fications of the purefl Copper fhooting fromthe Sides of the Iron, refembling the moflelegant Branchings feen in Mocha Stones,(which may perhaps be produced by Mix-tures in the Earth fomewhat a-kin to thefe)or like fome of the mofl minute and deli-cate Sea-moffes, They will grow continu-ally



??? ally larger for Hours or Days, in propor-tion to the Extenfion of the Liquor roundthe Iron. For the Copper Particles afloat inthe Fluid, being firfl: of all attraded to cer-tain Points in the Iron, and afterwards at-trading one another in an orderly Succef-fion, arrange themfelves, by the Influenceand Co-operation of the Salts wherewiththey are now joined, in fuch Manner, asto compofe hy juxta-pofition a Refemblanceof the mofl: regular and beautiful Vegetation.And this Attraction and Formation of newisranches feems to go on, until all the Cop-fer Particles in the Fluid are attraded anddifpofed by one another in the fame wonder-ful Diredion and Order. Left I fliould not have expreflbd myfelfwith fufficient Clearnefs to be perfedly un-derftood, I have given a Drawing, takenWith confiderable Exadnefs, of one of

thefe^roduftions, which now lies before me, and four Days: (fee Plate in f^J^Mnbsp;^^^ Manner of plac- ng the Nail, and fpreading the Liquor round itnbsp;what may be expected from â€? The Drawing is not magnified, but ennnbsp;is large gough to be feen plainly by the naked Experiment ^nies from the great Difference in theSt en tb and Manner of the Aqua tr^^eing prepared at diff^erent Shops, and even at^ 3nbsp;the



??? the fame Shop at different Times * : whichis the Reafcm I could never exadly afcsrtainby Weight the juft Proportion of the Mer^-ctiry and Salt Am-moniac that dependingon the Strength and Cqmpofition of theAqua Fortis, iind therefore will admit of noother Rule than obferving the Colour andConfiftence of the Mixture, which if notwhite enough wants Mercury, and if toothin wants Salt Ammoniac, or both. Butas neither of thefe muft be in Quantity toweaken much the Solution of Copper, 'tisadvifeable to ftir them in by a very little ata Time. As much of the Solution of Mer-cury as may amount to about Part of theWhole, and four or five Grains of Salt Am-moniac to half an Ounce of Aqua Fortis, isufually near the Mark. If right, after ftand-ing a little, a thick white creamy Matterrifes to the Top, a white

Sediment foils tothe Bottom, and the Middle is a fine tranf-parent blue Liquor. When ufed it muft beftirred together, and employed before it Sepa-rates : and when fpread upon the Glafs it ap-pears of a bleuifti white; which Ground is * Some Jfua Fortis 1 bought became in difiblving Cop-per not of a blue but of a green Colour; but on putting iathe Mercury it changed to a moft lovely blue, and made thebaft Mixture I ever had ; for it might be feen to vegetate ina Minute's Time : and produced, in a few Hours, vigorousBranches of an Inch in Length. But there is fome Nicety re-quifite in the Management of the Mercury ; for the Minuteit it diflblved by the Jqua Fortis, even before the Fermenta-tion is quite over, it muft be mixed with the Solution of Cop-per, or elfe it will concrete into a white Subftance like Salt,and

never mi-x intimately with the Copper Solution. 6nbsp;fo



??? fo fine a Contraft to the Colour of the Cop-per, that when the Branches are forme itooks like the fineft Mocha Stone: and aJeweller to whom I ihewed one of thefeProdudions told me, a Stone like that wouldbe worth an hundred Guineas. This Experiment feems of great Impor-tance ; ferving to explain how Ramificationsof a like Appearance are produced, either onthe Surface or in the Fiffures of Slate, Flints,Agates, Mocha Stones, Florentine Marbles, amp;c,and perhaps even in their very Subftance atthe Time of their Formation, by the Inter-mixture of faline and metalline Particles; andalfo how Metals, diflblved by and incorpo-rated with the faline Juices of the Earth areformed into Branches and feem to vegetateIt was difcovered, accidentally, by the veryingenious Mrs. Colembine, of the City of Nor- * Of this Kind I

fuppofe the Ramifications of Stiver, Cop-per, and Iron to be that are met with oftentimes in Mines ;either incorporated with the Stony Bed of the Metal, as inthe capillary, vegetative, or arbofefcent Sil'ver Ore fromPoio/i, or in Shootings or Branchings out from the Oresthemfelves : in the Manner of an Iron Ore defcribed byDoaor Woodujard, (Vol. I. Clafs IX. Part IV. Nquot; 85.)having very fine Shoots or Efflorefcencies ; from a perpendicu-lar Fiifure in a vaftly high Mountain in Cumberland ; wherehe fays, great Numbers of much finer Shoots than that inhis Polfeffion, (but fo brittle and tender he could not pre-serve them) rofe like Vegetables, with a fingle Stem, whichparted afterwards into feveral Branches, of all Sizes, to theHeight of near two Inches. The Stems were round, andfo were the Branches ; but towards the

Extremities theywere fo jagged as to refemble common heath. They wereexaflly of the Complexion of Iron, a dulky red with aCaft of blue. O 4 _ quot;joicht



??? ivich, in her Search after new Colours, fromCopper, for painting in Miniature. TheScarlet Dyers ufe in their Buhnefs AquaJrortis faturated with Tin, and make no Se-cret of it; but one of that Trade, who isthought to excel in the Richnefs of his Scar-let, prepares his Aqua Fortis after a Mannerknown only to himfelf. In fome of thisMrs. Colembine diffolved Copper : and hap-pening to leave a Piece of Iron in the Mix-ture, ihe was furprized with the Branchingsfrom it, and fhewed them to my very inge-nious Friend and Correfpondent Mr. WilliamArderon, F. R. S. who by her Defire fent anAccount thereof to me, (in fune iJSi) andwithit fome of the fame Aqua Fortis.^ where-into I put an Halfpenny, and let it remainfour or five Days according to his Diredtions;in which Time the Aqua Fortis acquired theConfiflence of

Starch of a pale blue Colour jand on applying it to a Nail, in the Mannerdefcribed already, it might, in a very fewMinutes, be feen to fhoot out Branches, thatwould continue growing five or fix Days, ac-cording to the Extenfion of the Fluid j andin numberlefs Trials it never failed once.The Branches were eividently of a pure andfinely coloured Copper, rifingabove the Fluid,exadlly regular, and perfectly difliindt andfeparate; as the Drawing, which was takenfrom a Produftion by the fame Liquor, thathad been growing four Days, will fhew. This Aqua Fortisy which was very clear and



??? and pale, with a flight Teint of a pearly Co-lour, was fuppofed to be only faturated withTin : but on trying Tin with other Aqua For-tis, and making Experiments with AquaFortis prepared by other Scarlet Dyers, wefound ourfelves difappointed and the Vege-tation very imperfe?Št. Aqua Fortis bought at feveral Shops inLondon, corroded, or rather burnt the Shav-ings of Tin, with great Fermentation, Heatand Violence ; reducing them to a whitePafte-like Subftance, that lay at the Bottomand left the Liquor perfe??ly colourlefs : andwhen the Copper was afterwards put in,conduced not at all towards giving the Mix-ture a Confiftence, or promoting the Branch-ings out; whereas the Tin in Mrs. Colembine\Aqua Fortis was kept fufpended, threw downno Sediment, and thickened the Mixture.But as that Aqua Fortis can

not be got byPeople diftant from Norwich, many Endea-vours have been ufed to produce the fameEffect by other Means : and we luckily foundit might be done by the Method juft nowdefcribed. We difcovered alfo, in makingExperiments without Number on this Oc-cafion, that different Kinds of Branchingsequally furprizing and beautiful may be pro-duced by different Mixtures. Viz. Aqua Fortis faturated with Copper, andapplied to a Nail, will without any Addi-tion flioot forth very pretty Branches, afterftanding quiet a few Hours, if a due Pro-portion



??? portion of Nitre be in the Compofition ofthe Aqua Fortis. A like Solution, with the Addition of SaltAmmoniac will (hoot fooner and ftronger. If fome Nitre and Alum powdered, and inequal Quantities, be put to the fame Solutionof Copper, inftead of Salt Ammoniac, Branch-es will be produced, of quite another Fa-fhion and Charader. Diffolve 7 or 8 Grains of Tin Shavings inhalf an Ounce of Spirit of Nitre : this willbe eftedted without great Ebullition, and theMetal be intirely fufpended. Put into theSolution a clean Halfpenny, which take outafter 12 Hours; then add a few Grains ofSalt Ammoniac,' putting it in by little andlittle, and trying the Mixture from Time toTime. This ftioots very well. Aqua Fortis fent me from Norwich,(made there by Mr. Finch) ftioots very welleither with or without Tin. It diflblves Tinwithout

any Precipitation, and afterwardsacquires a Confiftence with Copper, like thatof Mrs. Colembine.â€”Y'wt Grains of Tin\NtxQput into 7 Pennyweight of this Aqua For-tis : In lefs than an Hour an Halfpenny wasput into the Solution ; and two Hours after,a Nail being dipped in the Mixture, (whichwas then as thick as Staxch) and placed uponthe Glafs with fome more of the Mixtureround it, began to vegetate in five Minutes. â€? â€? Sak Ammir.tac with /kua Fsr'.is makes an Jjna Re- An



??? An Halfpenny was put into four Penny-weight of the fame Aqua Fortis: fourHours after a Nail v/as dipped therein, andplaced upon the Glafs, and in 15 Minutesthe Copper Ihot itfelf all round. Salt Am-moniac added to it quickens the Experimentand makes the Shootings ftronger. A Solution of Copper mAqua Regia fliootsout pretty Branchings of Copper, and betterftill if fome Salt Ammoniac be put to it afterthe Copper is taken out. Tin will diffolve and be fufpended in AquaRegia: it blackens the Liquor during theEbullition, but leaves it at laft clear withoutany Precipitation.â€”Diffolve 7 or 8 Grains ofTin in half an Ounce of Aqua Regia, thtnput in an Halfpenny, which let remain 24Hours. This Mixture will have the Con-fiftence of Starch, and will vegetate roundthe Nail; it is of a dark green Colour. 'Twillbe

improved by a little Salt Ammoniac. I could give many other Experiments ofthis Nature, but the Curious and Ingeniouswill be able from thefe Hints to make Dif-coveries themfelves of a great Variety ofBranchings, by diffolving Copper in diffe-rent Menftrua, and by adding Mercury, Tin,Nitre, Alum, blue Vitriol (which containsCopper,) Corrofive Sublimate, SaccharumSaturni, Borax, amp;c. This may eafily be done,by adding which they pleafe to a Drop or twoof the Copper Solution upon a Plate of Glafs,and trying it wdth a Nail: and if they like



??? like the EfFedl, the fame Mixture may thenbe made in a large Quantity and kept in aPhial to entertain them at any Time; for allthefe Mixtures may be preferved in goodCondition many Months It may be proper to obferve in general,that thofe Nlixtures are the moft agreeablewhich have fome Body or Conjijience j andthat fuch Confiftence is given by adding aSoludon of Mercury to the Copper Solution,and then putting in Salt Ammoniac or bydilfolving Tin in the Menftruum before theCopper is put in. If the Mixture corrodesthe Nail it never does well; or if it turnsgreen round the Sides thereof, which it willdo when overcharged with Salt Ammoniac ;but defpair not of any Nail's fliooting till ithas lain twelve Hours. If you can procure Aqua Fortis that willdiflblve and fufpend Tin, (not burn it into awhite Powder) the whole

depends on leav-ing it of fuch due Strength, that it may beable to diflblve Copper enough, after it hasdiflblved the Tin, and yet not be fo ftrongas to corrode and raife Blifters on the Nailmoiftened therewith, thereby difcolouringthe Copper and fpoiling the Experiment. â€? 'Tis beft to keep all Mixtures with acid Spirits in alittle Box by themfelves, and in Phials (holding an Ounceat leaft) not more than half filled j for fome of them willferment and ftand in need of room; they (hould alfo havewell fitted Glafs Stopples. On



??? On the contrary, if too much Tin be diifolv-ed in the Aqua Fortis it becomes whitifli ormilky, diffolves not enough of the Copper,and is too weak for Vegetation. Difap-pointments will alfo happen if Care be nottaken in proportioning the Mercury and SaltAmmoniac, when they are employed : andyet the certain Weight and Meafure cannotbe laid down, from the great Difference inAqua Fortis. The Nail or Piece of Iron fliould be filedbright at the Time 'tis ufed, and its Surfacemade fo even that it may come clofe to theGlafs its whole Length. 'Tis beft to holdthe Nail in the Mixture for a Second or two,till it is of a Copper Colour, before youplace it upon the Glafs : your Shoots willthereby be made the flronger, as the Cop-per Particles floating in the fmall Quantityyou put upon the Glafs, finding the Iron al-ready

covered, will difpofe themfelves moreinto Branches. But doing this often willimpoverifli your Mixture by drawing theCopper out of it : and therefore 'twill be rightto keep fome feparately for fuch an Ufe. The Branchings pufh out to the Extremityof the Drop, and then frequently turn alongthe Edges, flill dividing into fmaller Rami-fications, till at lafl they run into one anotherand become confufed ; or elfe a yellow Tino-edrawn from the Iron diffufes through theFluid and renders them obfcure; but neither5nbsp;of



??? of thefe happen till the Vegetation is nearlyat an End, which is not till after feveralHours, and in fome Sorts feveral Days. Theymay however be preferved in good Condi-tion, by preventing any farther Aition of theSalts when the Shootings are advanced totheir utmoft Perfedion, if at that Time theNail be taken away carefully with a Pair ofNippers ; then foaking up the Liquor wherethe Nail lay with a little Brufli or Rag, dipthe Glafs gently into Water, and hold it therea few Seconds. Hereby the Shootings areftopped, the Branches are left upon theGlafs in very good Order, and if anotherGlafs be put over them, guarded with Slipsof Cork as ? ixxeamp;t?  pagÂ? 36, they may bekept many Years. Sometimes indeed theywill turn green (that is, grow rufty) but astheir Forms continue, it takes but little from their

Beauty. Tho' all thefe Ramifications are largeenough to be feen diftinftly by the nakedEye, being frequently above an Inch inlength, 'tis very deiireable to examin?Š themby Glaffes through the different Stages oftheir Progrefs ; for the Microfcope difcoverson fome of them the Appearance of Flow-ers and Fruits, and fliews many curious Par-ticulars not elfe to be conceived. The 4thor 5th Glafs are beft for thefe Subjedts,which require no great Magnifier, Copper



??? Copper cannot perhaps be brought to ve-getate foftrongly any Way as by being diffolv-ed in acid Spirits ; but having in the Courfeof my Experiments difcovered other Meansof bringing it to produce very elegant Branch-ings, tho' fo fmall as to require being viewedwith Glaffes, I fhall not conceal them fromthe Reader. Diffolve as much of the bliieji and clean-ifl Vitriol in warm Water as it can poffiblyfufl:ain. Put a veryJittle Salt Ammoniac infine Powder upon the Glafs Plate, to whichadd two or three Drops of the Vitriol Solu-tion. When the Salt Ammoniac is diffolved,place in the Mixture upon the Glafs a fmallBrad filed bright, wet it all over with the'Liquor, and fpread the Liquor round it, asin the foregoing Experiments ; It will im-mediately attrait the Copper in the Vitriol,and foon begin to fhoot out Branches,

theForm of which, as the Microfcope will fliew, yery much refembies Heath.-Sublimate infliead of Salt Amnioniac caufes a differentKind of Shootings.-If the Copper Solu-tion be overcharged with Salt Ammoniac orSublimate it will not flioot at all, but turnsyellowifh. round the Nail. A few Trialswill fettle the Proportion, which is accord-ing to the Quantity of Copper in the Vitriol.An exceeding fmall Drop of Spirit of WineWill raife a Fermentation with the Vitriol, but



??? but that being over before the, Nail is appli-ed, it makes the Shootings ftronger. The firft Principle of Alt;ftion in all thefeExperiments is the AttraSiion of Copper byIron-, but that only ferves to cover the Ironâ€?with Copper Particles, in the Manner beforedefcribed, pages 80 and 81. The Branchingsof every Sort are owing to the Agency of Salts',which Confideration may perhaps lead toMeans of producing Vegetations from otherMetals. 'Tis hoped the dwelling fo long on thofeExperiments may be excufed : as they are ex-tremely pretty in themfelves, and feem toopen a Way towards accounting for many ofthe moft curious Produdtions in Nature. CHAP. LIV. Of the Resuscitation ^Plants. T H E Chemifts tell wonderful Thingsof the Refufcitation or Refurrediion ofPlants from their Alhes; and 1 make noDoubt

extraordinary Configurations havebeen produced in very ftrong Solutions ofvegetable Salts, by the Means of Precipi-tation and Attradion : but I Cannot helpbelieving that Imagination has been greatlyindulged, when they talk of Branches,Leaves, and Flowers^ exaSlly refembling thofeto which the Salts belong. The



??? The famous Phyfician ^ercctanus tells aftrange Story of a Polonian Dodtor, whofliewed him a dozen GlafTes hermeticallyfealed, in each of which was a differentPlant, as a Rofe in one, a Tulip in another,a Clove July-Flower in a third, ^c. Whenthefe Glaffes were firft brought to View, youfaw nothing in them but a Heap of Aftiesat the Bottom ; but on the Application offome gentle Heat under any of them, thereprefently arofe out of the Afties the Idea ofthe Flower and Stalks belonging to thofeAfties ; and it would ftioot up and fpreadabroad to the due Height and Dimenfionseffuch a Flower, and had the perfedl Co-lour, Shape, Magnitude, and all the otherAccidents, as if it were really the Flower.But whenever the Heat was.drawn fromjt,as the Glafs and the included Air and Mat-ter cooled by Degrees, fo would

this Flowerfink down by little and little, till it wouldbury itfelf in its Bed of Alhes j and thus it^â– vould do as often as a moderate Heat wasapplied or withdrawn. 'Kireher is faid'tohave done the fame Thing at Rome. ' ' Dr. Cox gave an Account to the Royal'So-^jety (Phiiof.TranfW lo'i) quot; that havingprocured a large Quantity of Fern A?Ÿoes,from Fern burnt when between green andquot; dry, he extracted their Salt in the commpaI' Manner with Water, and obtained feveralPounds of Salt, after evaporatinfÂ?- the W^a-VoL. II.nbsp;Pnbsp;ter;



??? quot; ter ; the greateft Part of which, beingquot; firft dried, he expofed to the Air, thatit might become an Oil per deliquium.The Remainder of the Lixivium whichquot; continued fluid, being filtered whilftquot; warm, was of a very red Colour, deeperquot; than florid Blood and moft Clarets, andquot; exceeding ponderous. The Colour fl:iew-ed it abounded with fulphureous or oilyParts, and the Weight that it was highlyfaturated with the faline. This ftrongquot; Solution being put in a capacious Glafs,quot; in five or fix Weeks depofited a large Quantity of Salt, at leaft two Inches thick, quot; over the Bottom of the Veffel. Thequot; loweft Part of the Salt was of a dark Co-lour, as if fome Dirt or Dregs were mixttherewith, but the Surface next the LiquorÂ? was exceeding white j and there fprungÂ?Â? out of the

whole Mafs of Salt, at fmallDiftances from each other, about fortyBranches, which (excepting the Colour)Â? did moft exaaiy refemble that Kind otFern which is fingle like Polipody and notÂ?Â? branched, fending out feveral Leaves onquot; each Side from one Stem. They differedin Size, but were all alike in Figure,quot; without the leaft Variation : only fomequot; emitted more Leaves from the Stem thanÂ? others; which is alfo ufual in the natural quot;nbsp;Dr. ((



??? Dr. Cox likewife adds, quot; that mixing equal** Parts of Sal Ammoniac and Pot-Afhes, thelatter of which had a very flrong ful-phiireous Smell, yet feemed to aboundwith Salt confiderably alkalized; the Mix-quot; ture being put into a tall Glafs Body, im-mediately upon feeling the Heat a greatdeal of volatile Salt v/as fublimed, and inthe Glafs Head he obferved, to his Sur-prize, a Foreft in Perfpedlive of Firs, Pines,fo admirably delineated, as not to beexcelled, if imitated, by the Pencil of thegreateft Mafter.quot;Having left a fmall Quantity of CompoundSyrup of Balfam in a Phial, that was fet byand forgot, with only a Piece of Paper thruftinto the Mouth of it inftead of a Cork jWhen it came to hand two or three Monthsafter, 1 found all the watery Part evaporatedand the Sugar cryftalized at Bottom : and,what

furprized me very agreeably, the fa-'ine Particles of the Gums and Balfams, of^nich it was compofed, had ftiot themfelves^fnoft intirelyr ound the Infide of the Glafs'nal, in the moft regular and pretty Con-^g'^u-ations imaginable j and remained fo fora long Time afterwards ctlt;c tt t{ The Adivity and Volatility of Salts areWonderful, and I make no Doubt many en-tertaining Experiments might eafily be madequot;y Intermixtures of vegetable and otherwouldinten- Sal if any Body who has LeifureP 2



??? intentionally fet about it Kircher^^ -nbsp;you put into a wooden Tube Tartar, -nbsp;^Ick-lime, Salt,and the Urine ofa Wme- -nbsp;Drinker, reduced into one Mais, which -nbsp;is to be hardened in the Sun and atter-wards fet in a cold Cellar; from the above- -nbsp;mentioned Mafs, by the Help of balt-Â? petre, you will fee Flowers branch out And fuch is the Force of Nitre, that, itin a Glafs kept clofe Ihut^ you pour thequot; Juices of fome nitrous Herbs on the aboveMafs, the Nitre coiitained within it be- -nbsp;ing pregnant with Spirit will force itfelf -nbsp;through the very Pores of^Glafs. chap. LV. Mifcellaneous Obfervations on Salts, amp;c. eAVING gone through the Courfe of my Experiments on faline Subftances, I propofe from thence to form a few Re- flections.nbsp;, , As it has been plainly fiiewn that the

â– particles of Salts, diffolved ^nA foating m a Mcnftraum, will, by Precipitation, or an Evaporation of the Fluid, be brought to- getter, and unite in Figures pecuhar to their ?efpecgt;ive Kinds, by fome certainnbsp;ox Nature (call we it JttraBion, or what we pleafe:) it feems reafonable to believe, tl^t ihofe cryftaline, mineral, or metallic toli^ Bodies which have a conftant and regular



??? Configuration, derive their Figures fromthe Intermixture and Operation of Salts offome Sort or other. For that Salts aboundevery where in the Earth, either at Reftand locked up in Minerals and other Bodies ;or in a State of A61:ion, being diflblved andcarried along in Water or fome other Fluid,is a Matter beyond Difpute. The finer Par-ticles of fuch Salts being diflblved in andrifing with the Particles of Water floatlikewife in our Atmofphere in great Abun-dance, where by Heat and Cold, by a greateror lefler Degree of Rarefaction, as well asby other Accidents, they at different Timesare (in the Air) brought together in greaterQuantity, or become more difperfed and dif-fipated : whence confiderable Changes andAlterations are produced, fuch as Freezing,Hail, Snow, Lightning, Thunder, ^c. ButI fliall confine my

Obfervations to the Ef-f'^fts that are probably owing to faline Par-ticles within the Bowels of the Earth or verynear the Surface thereof. Since we are acquainted v^^ith no Dijfol-''^snts of Metals where Salts are not prin-cipally concerned, it is reafonable to fup-Pofe, that in the Bowels of the Earth, SaltsJ^ay likewife, when diffolved themfelves,bave a Power of diffolving metallic Sub-ftances ; and afterwards, on the withdraw- ^ * Vitriol, Alum, and Nitre, are fo volatile, when diffolved,through the clofeft Cork, or between the Bottlathe Cork, tho' ever fo clofely ftopped. P 3



??? inquot;- of the Fluid, of uniting with the metallicParticles, and bringing them together in cer-tain Figures peculiar to fuch an Admixture,and more or lefs perfeft according to the re-fpedive Proportions of metallic, faiine, andother Particles. Thofe curious Ramificationsin the arborefcent filver Ore brought from Pa-nama, which run through the Bed of Stonewherein it lies, may perhaps be owing to theParticles of that Metal having been diifolvedby a vitriolic Menftruum, and carried alongwith it into the little Fiflurcs of the Stone jwhere as the Water evaporated, the SilverParticles were Ihot out and difpofed by thevitriolic Salt, into Ramifications fo nearlyrefembling the Configurations of Vitriol.The Branchings of Cofper and Iron (by fomeimputed to a vegetative Principle) are pro-bably produced in a like

Manner ; and theReafon why Gold is feldom or never foundthus branched, but always in little Lumpsor Granulse, may perhaps be, that the Saltswhich diflblve other Metals are unable tofeparate the Particles of Gold. Rock Salt, (which differs little or nothingfrom the Salt of Springs and of the Sea,)Vitriol and Alum, (of which, and alfo ofSulphur, the faiine Acid, Chemifts tell us,is in all the fame) Nitre and Borax, are 1think the only foffil or mineral Saks fpokenof by Writers ; for Salt Ammoniac can hard-ly be accoupted fuch. But it is impoffibls



??? to fay what others befides thefe the Bowelsof the Earth may contain, or how infinitelythey may be compounded and diverfified.I fhall make no Difficulty to fuppofe thecomponent Particles of Spars, Cryfials, andprecious Stones have been feparated zn^i float-ing in fome Fluid, and brought together inthe Shapes we fee them by certain Laws ofAttradlion, which in like Circumftances areconftant and unalterable. And as unitingin regular Order, and forming Maffes ofFigures uniform and conflant, are the diftin-guifhing Properties of Salts, (as the forego-ing Experiments fhew) the component Par-ticles of Bodies thus formed muft originallyhave been Salts, notwithftanding the Bodiesfo compofed are indiffolveable: nor is theprefent fixt Condition of fuch Particles, orthe Hardnefs of fuch Bodies, any conclufiveObjedlion; for the making

of Glafs fhews,that Salts may be rendered fixt, hard, andindifiblveable. I therefore apprehend thatall cryflaline Matter, or the Particles ofMatter whereof Spar, Cryftals, and preciousAtones are formed, is originally a Salt, ac-cording to my Meaning of the Word ; andJ-^nncEus is I prefume of fome fuch-like Opi-nion, fince in his Syflema Natures he placesall precious Stones, even the Diamond itfelf, his Claflbs of Salts. Dodlor Woodward likewife, though hefpeaks not of this cryftaline Matter as a Salt, P 4nbsp;imputes



??? imputes it to the Properties that Salts have,when he fays, the ?Ÿootmg of any Metal pra-ceeds generally, merely from Cryftal, comkn--^ing with it in the ConcoBion and Formation ojthe Mafs. And again. Metalline Matter,when pure andfmple, never ftooots into an an-gulated Figure, nor is indeed capable of doingthat. The Bodies incorporated with Metals,ond difpoftng them to ftioot into angulated Fi-gures, are either Sulphur (by which he muftmean the Sal Acidum of Sulphur) or Cry^ftcd. quot; Iron concreting with Cryftal deter-mines it to a rhomboidal Figure, Tin to aquadrilateral Pyramid, Lead to a cubic Form.If Cryftal be pure it fhoots into a ?Ÿx-?Ÿdedpyramidal Figure, or into a Pyramid ereftedupon a Column, each with Sides and An-gles.quot; He moreover fuppofes, quot; the Bafis ofall tranfparent Gems to be a cryftaline

Mat-ter different in Hardnefs, and coloured bymetallic Mixtures : Lead imparts a yellovV,rin a black Copper a blue or green.Iron a purple, an amethyftine, and variousSorts of red. The Figures of all angularopake Foffils are owing to the like cryftalineMatter, but in them the metallic Matterfo much exceeds the cryftaline, as to renderthe Body opake -f.quot; And fometimes a yellow, as feveral large Grains of Tm in my Poffefiion prove- t See Wood^Aiardh Foffils, Vol. I. p. 188, and 220. 9 That



??? That the Shoots of Cryftals are formed ina Fluid ftrongly charged with cryftalineMatter, will readily I believe be granted, andlikewife that their Formation is nearly inthe fame Manner as the Formation of theCryftals of dilfolved Salts. But perhaps itmay be inquired in what Time this Opera-tion is brought about; and though thatmuch depends on the Strength of the Solu-tion,.and the Evaporation of the watery Partof the Fluid, there muft certainly be a Crifswhen the Cryftals begin to form; afterwhich, little Time perhaps is required tobring them to Perfedion : for, when thejloatitig Particles come within the Sphere ofeach other's Attradion, they rujli. togetherunite, according to their refpedtive Figures,andthat in a ftiort Time; as is plain in freez-ing, and in artificial Cryftaliz-tion, which isbrought about in the fame Way. Great Difputes have

arifen among Natu-ralifts concerning the Formation oi Coralsand Corallines under which Names Bodiesof very different Contextures, Subftancesand Figures, are I think too indifcriminatelyincluded; their Appearance indicating notonly a Difference in Species, but even in Ge-nus. Some infifl on their being in general * As I think it needlefs to enter into Particulars, by^Â?rÂ?/, and Corallines 1 intend, in general, whatfoever the o'wLquot;nbsp;Millepora, the



??? the IVork of little Anitn?? Is,whWik. others main-tain that they are all Sea-Plants. Theremay be found perhaps of both thefe Kinds :but is there not a Third, I mean the ?ŸonyCorals) whofe Produdtion may be more a-kin to that of Minerals, and chiefly owing tothe Operation of?Ÿiline Particles incorporatedwith ?Ÿony Matter f The Rocks in the Sea on which thefeCorals are produced, arc undoubtedly repletewith mineral Salts, fome whereof near theirSurface, being diflblved by the Sea Water,mufl: confequently faturate with their faiineParticles the Water round them to a fmallDiftance, where blending with the * ?ŸonyMatter with which Sea Water always a-bounds, little Ma?Ÿes will be confl:ituted hereand there and affixed to the Rocks. Suchadhering Mafles may be termed Roots: whichRoots attraBing the faiine

and fliony Parti-cles, according to certain Laws in Nature, â€? I call thofe Corals ?Ÿony which have a Hardnefs likeonto Stone ; and would be underftood to mean byJionyMat~ter, that Matter which conilitutes the Bafis of fuch Corals ;without any critical Enquiry whether it is or is not differentfrom that Kind of Matter whereof fome Stones are made. Dr. Wcoa^-ward fays, quot; the true marine Coral is indeed a,quot; ftony Subftance, and of mineral Nature and Origin ; thequot; conltituent Matter of it i^beat off from the Rocks andquot; Cliffs, (where the Agitation of the Sea io. great) bornequot; thence, precipitated and affixed to Rocks, Stones, Shells,quot; or other Things, where the Water is more ftill and calm.*' As it is of the fame Conftitution, fo it owes its Solidityand the Cohefion of its Parts to the fame Caufe that

StoneÂ?and other Minerals do.quot; Hi?Ÿ. Fv?Ÿb, Cla?Ÿ V, Vol. I.page itq. may



??? may produce branched or other Figures, andincreafe gradually by an Appofition of Par-ticles ; becoming thicker near the Bottomwhere the faline Matter is more abounding,but tapering or diminijhing towards the Ex-tremities, where the mineral Salts muft befever, in proportion to their Diftance fromthe Rock whence they originally proceed.And the different Proportions of mineralfaline Particles, of the jiony or other Matterwherewith they are blended, and of marineSalt, which muft have a confiderable Sharein fuch Formations, may occafion all theVariety we fee. Nor does it feem more dif-ficult to imagine that the radiated, Jiarry, orcellular Figures along the Sides of thefe Co-rals, or at the Extremities of their Branches,may derive their Produdlion from Salts in-corporated with Jiony Matter, than that thecurious Delineations and

Appearances of mi-nute Shrubs and Moffes on Slates, Stones^c. are owing to the Shoots of Salts in-termixt with mineral Particles ; and yet thefeare generally allowed to be the Work ofniineral Steams or Exhalations by whichmuft, I think, be meant the fineft Particles * Let me not be mifunderftood to mean the Imprejpens ofquot;lants found frequently on Slates, Iron-Stones, l^c. for fuchImprejjions are undoubtedly owing to the very Plants themÂ?felves, whofe Figures thev bear, having been lodged in theMatter whereof fuch Slates or Stones are made, whilft it wasi^n a fluid or foft State ; which they ferve to prove it formerlyhas undoubtedly been. of



??? of fome Metal or Mineral incorporated withand brought into Adion by a volatile pene-trating Acid, which carrying them alongwith it into the Fiifures at leaft, if not intothe folid Subftance of fuch Stones or Slates,there determines them to ftioot into thefe(legmit Branchings; after the fame Manner,and frequently in the fame Figures, as theFarticles of Mercury, Copper, amp;c. are dif-pofed and brought together by the Salts inJtqua Fortis, of which an Account is beforegiven, 196. Such as believe thefe Corals to be theWork of Infers, ground their Opinion,(againft many feeming Appearances to thecontrary,) on the fole Suppofition that eachof their Jiarry Cells or Hollows is inhabited byan Infetl, who therefore was the Maker of it.I very readily believe InJeBs are frequentlyfound therein : for the Works of God are

allfubfervient to one another, fo as to compofea perfedt Whole; and as on the Earth moftKinds of Plants afford an Habitation for In-*JcBs, it would be very ftrange if amongft theinnumerable Animals in the great Sea, fomeSpecies or other were not intended to dwellin thefe little Cells. But without objedingto the Difproportion between the Work andthe Workmen, and that Animals fo exqui-fitely tender and delicate ftiould yet be ableto bring together and faftiion fuch large andhieavy Maffes of Stone-like Matter, fince Na-ture



??? turc is every where wonderful; I fhall onlyremark, that were all thefe Cells filled withAnunals, and efpccially the very large Cellsin fome Corals, to which the Animals muftbe tuppofed proportionably large, it couldfcarce have happened but that every Fifherfor Coral, or whoever had feen a Branch ofIt in the Sea, muft likewife have feen thefeAnimals. Befides, at different Times, therehave been fome diligent Obfervers of Coral,whofe Notice thefe Animals have efcaped;which renders it probable, that though fomeCells may be inhabited, the Generality cfthem are not. And as to forming Conclufionsfrom the minute Corallines, whofe Subftanceand Figure bear not the leaft Refemblanceto thefe, and infifting that becaufe the littleVeflels or Cafes found on them are the Nejlsand the Works of lnfeÂ?ts, therefore Infedtsmuft have

been the Fabricators of all theCorals; I fay, to conclude thus, is fomewhatover hafty and unphilofophical Though, * The Animals fuppofed to hive/ormed Corals, or to havefade their NeJls upon them, are, for want of knowing theirproper and dillinguifhing Charafters, called at prefent by thegeneral Name of Polypes ; though perhaps their Species, Size,^nd Figure may be as different as the Corals themfelves are:put thele Animals are defcribed by all who fpeak of them, ashaving Bodies fo extremely tender that a very flight Touchwill lacerate or diforder them. They are alfo reprefented asfixt to one Spotj with little other Motion than that oiextend*ing their Arms or Bodies out of their Cells, ot contraiiingthemfelves and retiring therein at the Apprehenfion of Danger.Creatures thus circumftanced feem very little capable of col-

leftrng



??? Though, living far from the Sea, I havenever been able to examine Corallines jufttaken from thence, I doubt not the Veracityof thofe who fay, that on placing them con-veniently in Sea V/ater, they have by Glaflesdifcovered minute Polypes in every one ofthe little Veflels : but thefe Veflels or Cafesare of a membranaceous Texture, tranfpa-rent, and in moft Particulars intirely differ-ent from the ?Ÿony Corals ; and even allowingthem to be the Work and Nefts of Infefts,am not yet, I muft confefs, intirely con-vinced that the whole Coralline is fo too ; forin many of them a tough Stem, feeminglyof like Confiftence with that of other Sea-Produdions acknowledged to be Plants, rifesfrom a Root or what appears to be fo, andbranches out in fuch a Manner, that I be-lieve the moft accurate Examiner, void ofany Hypothefis, would

declare it to be vegeta-ble.â€”In ftiort, there are wonderful Mix-tures in the Sea; Stones, Shells, and Plants, lefting and carrying a ?Ÿony Matter, and rai?Ÿng Edifices there-with ; and efpecially in fuch large Quantity, that comparingthe Smallnefs of the Cells wherein ihefe Creatures are fup-pofed to dwell, with the Bulk, Solidity, and Weight of theRoots and Branches of many of the Stony Corals, the greateftPart of it appears qu'te unneceffary. This is direftly con-trary to the Oecouomy of Nature (frugal though fu?Ÿcient)the Shelly Cafes of the feveral Species of Vermiculi, in thÂŽTuhuli marini, the Pipe C rals, and the Habitations madeby other fmall Infcfts ; all which, like the Honey-comb, areframed of as little Matter as poflible, thin, light and roomy,and appear to be wha- they are. I ftiall only add, againft tnefuppo??ng alt

Corals to be made by Infedts, that fome Sortshave no Cells either on their Stems or Branches. are



??? are frequently incrufted with the ftony Mat-ter that gives the Subftance to Cora/; andI make no Doubt that Millions of minuteAnimals find or build them ^labitations bothon the Corals and the Sea-Plants. But to leave a Digreffion, which is notperhaps quite foreign to my Subjedt, andwherein 1 would not be thought to afiirmany Thing, but only to point out how theJiony Corals, which are certainly formed by anAppofition of Particles fomehow or otherbrought together, (having noFibresoxYtm^to convey Juices for Nutrition or Increafe,and therefore being no Vegetables) may pofifibly be produced with all their beautifulRegular ty and Variety, even though on aftrifter Enquiry they Ihould not appe?r tobe made by Infersnbsp;tr ^ ^ The Salts of Minerals and Vegetablesfloating in the Air produce a thoufand prettyAppearances, when

brought together andconcreted by Froft. I have feen, in Winter too* SÂŽ.nbsp;quot;Ot tquot; Hurry over this Suhjea Sort?'?^'nbsp;Attention the feveral ^orts i^i Cpftah, Spars, amp;c. and he will find amongft the:,,whofe Shootings are as regular and uniforai as thc'e of allowed by NaturaUfts to derive their SabftLce and Formquot;Om cryftaline Matter, combined with difffient Sorts or Proportions of metallic, ftony, earthy, or other Subftances I erfilm particularly examine and confider the Ludus He'mnrtil^^^ Jiarry 'wa.en Fe,â€ž, the Eric^-formis or Hel 'Ts 'lrJhe vegetative S.l-.er, Copper, and Ln-ores, and II tt'^rlyft^ured Cryftals, Spars, MarcafUes, and r^etallU ^nbsp;Time,



??? Time, formed in this Way, upon Windows,on wooden Pales, and fometimes on the Websof Spiders, very elegant Reprefentations mMiniature of Landfcapes, with Groves ofTrees, and a feeming Variety of Shrubs andHerbs: but the moft charming of this KindI ever beheld ufed to be on the Glafs Win-dows of a necefl'ary Houfe in the Country,owing I fuppofe to the additional Inter-mixture of animal Salts. Copper Plates are very expenfive, and De-fcriptions without them hardly intelligible1or I fliould have added many curious Ob-fervations made on Mixtures of animal, ve-getable, and mineral Salts (fome of wnichtre in very few ^ Hands) as alfo on the So-lutions of different Metals and Minerals byadd Spirits but thofe who know any thingof Chemiftry, or will beftow a little Time mthe Study of Nature, will, I

am perfuaded,in Confequence of the Hints here given, fug-jreft to themfelves numberlefs Experiments,which if purfued may prove both profitable and pleafant.nbsp;^^ . . , In fhort. Salts are the aftive Principlesv/hereby Nature performs Wonders; as is 1nbsp; Partkularly the Matron of Egypt, brought thence andgiven me by Dr. PocccH an alkaline Salt fermenting violentlywith Vinegar (whofe Shootings are very f.ngular) from Sgt;ngin the Inland Parts of Afia, given me by Su Hans bloane; tii.engine Salts of mineral Springs in different Parts of the Wor d 5tnd many other /aline Suhjiances either in their natural State,or by human Ait extradted or compounded. fufticiently



??? fufficiently evident from that Variety of Fi-gures they produce, by combination with oneanother, or when incorporated with Sub-ftances of other Kinds. But this has givenOccafion for fome to objedt, that the Figuresof Salts cannot be determined, fince the fameAcid diflblving different Bodies aflumes dif-ferent Shapes. Spirit of Nitre, fay they,for Inftance, having diflblved Copper, ftiootsinto hexagonal Cryftals; having diflblvedIron, into irregular Squares ; and forms tri-angular thin Cryftals after diflblving Silver.But waving all Difpute, which 1 fball evercarefully avoid, does not this feem a Proofrather of their Conftancy than their Uncer-tainty ? for the Sliootings of pure Nitre ex-amined alone are conftantly the lame; andare not the Cryftals produced in Spirit ofNitre when Copper, Iron, or Silver has beendiflblved the rem,

always conftant to each re-fpedlive Metal, though diiferent from oneanother ? What greater Conjiancy than thiscan pofllbly be expefted ? and would it notoccafion much greater Uncertainty and Con-fufion were mixt 2ind unmixt Subftances toput on the fame Forms?â€”It is likewifeobjeded, that their F^igures vary if they aredifferently prepared: And this indeed is^e. But as with the fame Mixtures orManagement they are found to produce thewme Cryftals and Configurations, this Ob-jeftion has no Force; unlefs it be to DroveVOL. II,nbsp;f .hai



??? that the Figures they produce are dijiinguijh-ing and infallible Marks of their differentDegrees of Perfe6lion, and that the Micro-^SCOPE may be of the utmofl Service to dif'^cover Knavery and Impofition. End of F art: the EMPLo y-



??? EMPLOYMENT F O R T H E MICROSCOPE: P A R T II. ' containing An Account of various Animalculesnever before defcribed ; and of manyother Microjcopical Dijcoveries. WITH OBSERVATIONS and REMARKS. also A Defcription of the Microfcope ufed inthefe Experiments : and of a new Mi-crometer ferving to (hew the comparativeSize of magnified Objedls. Together with^^ftniBions for eafily printing off any Medalor Coin,



??? u 'j 1,-. h. . a ra irs t.......-j;;- Ti.-il. .V-. a â–  O .1 -nbsp;PT-nbsp;-JO^nbsp;. V f r



??? INTRODUCTION. Though every Thing is alike eafy toan Infinite and Almighty Being, yet,according to human Comprehenfion, it ap-pears extremely vponderful, that vs^e find, al-moft without Exception, in thefe Specks ofLife whofe Minutenefs renders them almoftimperceptible to the Eye of Man, a greaterNumber of Members to be put in Motion,more Wheels and Pullies to be kept going,a greater Variety of Machinery, an Appara-tus more complex and curious, a Plan feem-^gly of deeper Contrivance; in ftiort, moreWegance and Workmanjhip (if the Term maye excufed) in the Compofition, more BeautyaM Ornament in the Finiftiing, than are^en in the enormous Bulk of the Elephant,Crocodile, and the Whale; comparedWith which, one would think them no lefsthe EfFea of a more exquifite and fupe-nor Art,

than the Movements of a Watch^Ppear to be, on Comparifon with the^^ heels of a Coach or Waggon. CLSnbsp;Thefe



??? 230 INTRODUCTION. Thefe Truths need no Proof to fuch as arcacquainted with the Microscope, howeverincredible they may feem to others : thatvaluable Inftrument will fully convince us,that All the Works of the Creator well de-ferve our moft diligent Attention ; that Per-fedtion appears every where j that Minutenefsis no MarkofMeannefsj and that nothing isfo little or fo low but that it can richly repayour Enquiries. Hereby we are likewifetaught, that an Atom to Omnipotence is as aWorld, and a World but as an Atom; inthe fame Manner as to Eternity one Day isâ€?as a thoufand Years, and a thoufand Yeapbut as one Day. Every Species of thefe Ani-malcules may alfo ufefully ferve to corredtour Pride, and prove how inadequate ourNotions are to the real Nature of Things :by making us fenfible how little of the

largeror fmaller Part of the Creation could poffi-bly be made for us; who are furniihed withOrgans capable of difcerning to a certain De-gree only of the great or little, all beyondwhich is as much unknown, as far beyondthe Reach of our Conception, as if it hadnever been. An Examination of the Variety and Beau-ty of the IVorks of Nature muft afford themoft reafonable Satisfaftion to a contempla-tive Mind, as they ftrongly evince the Agei^'cy and Omnipotence of the Deity. Prooisof fome all-powerful, wifcj and good Being



??? are indeed deducible from every thingaround us, but the extre?7iely Great and theextremely Small feem to furnifh the cleareftand moft convincing ; and perhaps, if dulyconfidered, the FabVick of a World, and theFabrick of a Mite, may be found equallyftriking and concluiive. Glasses difcover to us numberlefs Kindsof living Creatures, whofe Minutenefs ren-ders them abfolutely undifcernable by ournaked Eyes, and God alone knowshowmanythoufand Kinds there may be, ftill graduallydecreafmg in Size, v/hich it is impoffible forJis to fee by any Help whatever ; to all thefe,however, we muft believe, from reafoningOn what we know, that Providence has notonly appointed the moft wife Means forPropagation, Prefervation, and Happinefs,but has moreover adorned them with Beautyequal at leaft to auy thing our

Eyes have everfeen. The fmalleft living Creatures our Inftru-^nts can fhew are thofe that inhabit theWaters: for though polTibly Animalculesno lefs minute may fly in the Air, or creepnpon the Earth, it is fcarce poflible to bring^uch to our Examination ; but Water beingtranfparent, and confining the Creatures in it, are able, by applying a Drop of it to ourglafles, to difcover (to a certain Degree of,^inallnefs) all that it contains. My Attentionnas been therefore applied more particular- 0.4nbsp;1/



??? 232 INTRODUCTION. ly to infped the Waters; in doing which Ihave been kindly affifled by fome ingeniousFriends ; and the following Fi??tes and Sheetsexhibit the Figures and Defcriptions of fuchof the minute Inhabitants thereof as havefallen in my Way, and feemed to me themoft curious and extraordinary. And asNames are of the utmoft Service to makePeople underftand one another, I hope to beindulged the Liberty of giving fuch to thefehitherto unnoticed Animalcules, as corre-fpond in fome Manner to their Appearances;even though I may not always have chofenthe moft proper. E M PLOY-



??? EMPLOYMENT FOR THE Microscope, See. PART II. c H A p. I. Of the Hair-like InfeB. ' I ''HE wonderful Animalcule I am goingj|[_ to defcribe, was I believe firft takenNotice of by my curious Friend Mr. WilliamArderon, of the City of Norwich, beforefpoken of in this Treatife, who kindly fentme an Accour|t thereof, together with manythoufands of the Creatures themfelves; whichcame to me alive, in a Veffel of the fameWater they were found in, and lived withme feveral Weeks : whereby I had frequent'Opportunities of being convinced how care-fully he had obferved them, and likewifeWas enabled to relate many Particulars frommy own Knov/ledge. This



??? Â?34 Of the Hair-like InfeB. This little Animal (the Form whereof maybe feen Plate-^X. Nquot; I.) is extremely flen-der, and not uncommonly one hundred andfifty times longer than broad. Its Refem-blance to an Hair has induced us to call itthe Hair-like InfeSl. The Body, or MiddlePart, which is nearly ftrait, appears in fomecompofed of fuch parallel Rings as theWindpipe of Land Animals confift of, butfeems in others fcaled, or rather made up ofRings that obliquely crofs each other. ThisDifference may be feen in the two FiguresF, G. Its two Ends are bent, or hooked,pretty nearly in the fame Degree, but in aDiredlion contrary to each other; and, asno Eyes can be difcerned, 'tis difficult tojudge which is the Head or Tail. Its progreflive Motion difi^ers from that ofall Animals befides hitherto defcribed,

fofnotwithftanding the Body is compofed ofmany Rings and Joints, it feems unable tobend at all, or move direclly forwards : butwhen it is inclinable to change its Quarters,it can move from Right to Left, or Left toRight, and proceed at the fame Time back-wards or forwards obliquely. And this itperforms, by turning one End about, theQuarter of a Circle, as the Arc a b ftiews ;then it does the fame with the other End,and fo alternately: whereby its Progreflionis in a diagonal Line, or from Corner toCorner; as whoever will take the Trouble 9



??? to fliift the Points of a Pair of Compalfes inthat Manner may immediately be fatisfied. All its Motions are extremely flow, andrequire much Patience and Attention in theObferver. It has neither Feet, nor Fins, norHairs, but appears perfectly fmooth andtranfparent, with the Head bending oneWay and the Tail another, fo as to be like along Italian f: nor is any internal Motion,or particularly opake Part to be perceived,which may determine one to fuppofe it theStomach or other of the Inteftines. Thefe Creatures are fo fmall that Millionsof Millions might be contained in an InchSquare. When viewed fingly, or feparatedfrom one another, they are exceedinglytranfparent, and of a lovely green j but likeall other tranfparent Bodies, when Numbersof them are brought together they becomeopake, and lofe their green

Colour, in pro-portion as the Qiiantity increafes, till at lafl:they appear intirely black. They were firft difcovered in a Ditch at^oruoichy one End whereof communicates'^ith the River there, and the other Endwith a f?Šcond Ditch, into which- feveralKennels empty themfelves from difterehtParts of the City. The Length of this Ditchat leaft an hundred Yards, and its Breadthnine : the Bottom, for more than a Foot inDepth, is covered with a blackifh green Sub-ftance, in Appearance like a Mud, made up wholly



??? wholly of thefe and other Infefls, intermix-ed with diff?Šrent Sediments from the WatersHe affures me, he has conftantly found muchthe greater Part of this black Matter to bereally Infe?Šls : but were they only one halfor a quarter Part thereof, what Numbersbeyond all Conception muft, this Ditch con-tain 1 It was Accident (whereto more Difcove-ries have perhaps been owing than to Defign)that fortunately prefented thefe Animalculesto Obfervation.â€”My Friend having gotfome Water from this Ditch, with Intent toexamine by the Microfcope other Infects hehad taken Notice of therein, found beforehis Eyes a great Abundance of flender Hair-like Fibres, which he imagined to be theStems or Roots of fome extremely fmallWater Plants, from their appearing to himwithout any Life or Motion, tho' he won-dered

much at their Uniformity of Figure.Being however not fatisfied with a AngleView, but continuing them under the Mag-nifier, and looking at them now and then,he perceived that many of thofe feemingHairs which he had feen before feparatedfrom one another as at d, in NÂ° II. wereflowly drawing themfelves together in Com-panies as at e in the fame Number.â€”Thisgave him the firft Notion of their being liv-ing Creatures, and fet him upon watchingthem fo narrowly, that he was quickly con-vinced.



??? vlnced, not only of their having Life, butiikewife of their being able to change theirSituation, either from Right to Left, or Leftto Right, backwards, or forwards, at Plea-sure, in the Manner juft now defcribed. Being thus far fatisiicd, he applied him-felf very diligently to examine the Structure,Motions, and other Properties of thefe mi-nute Creatures; and found, by viewingthem feveral Times, and through differentMagnifiers, that altho' they are moft com-monly compofed of little Ringlets, whofeJoinings appear like parallel tranfverfe Linesas at p', N* I. many however were feenamongft them, in which great Numbers ofminute Rings feemed to crofs one another obrliquefy, and reprefented Scales, {vid. NT. G.)but whether thefe are different Species ornot muft ftill remain a Doubt. After putting a large Spoonful of the be-

lorementioned black or rather dark greenthick Matter into a Glafs Jar, he filled it up^ith Water, very gently, as high as h, Nquot;Jfi. then leaving the faid Matter to fettle andqiuetly at the Bottom of the Veft'el, itsnole Appearance prefently afterwards is^newn in the fame Glafs at /. ^^^nbsp;examine nathad happened amongft thefe Myriads of^ quot;le Animals, he found that a Multitude ofthpJ^r^'^' as it were by Agreement, placedtiiemfelves on the Side of the Jar, and ap-peared



??? peared marching upwards in Rows, after theManner reprefented Nquot; IV. /. and that fomeof them had travelled to the Diftarice of â– three or four Inches, vgt;'hich confidering theSlownefs of their Motion, and their Methodof moving forwards, muft be looked upon as a long Journey. In about two Days great Numbers hadtravelled up the Side of the Jar, to above theSurface of the Water, as at k N-.IV-: whenafter being expofed to the Air for a littlewhile, their fine green Colour became chang-ed into a moft beautiful Sky-blue. This fine dark green Matter or Congeriesof Animalcules, is fo nearly equa;l to thefpecific Gravity of Water, that at firft put-ting in, it either floats at Top, or coqti,n.uesat the Bottom, or in the Middle of the Jar,juft as Accident has difpofed it. But if Partof thofe that are fwimming at the Top ofthe Water

have an Inclination to go down-wards, they form themfelves into a Sort ofLine or Rope, which defcends extremelyflow, till they arrive as low as they intend :And they are able to fufpend themfelves inthe Water where they pleafe, and as long asthey have a Mind. ; Their Method of doingthis is fliewn NÂ° V. f cf. Thofe howeverwho happen to be near the Side of the Jarmove themfelves down thereon, and thatcommonly in a winding fcrew-like Manner,as Â? Â? NÂ° V. is intended to reprefent.â€”Their Motion-



??? Motion upwards in the like Order has beendefcribed already, NÂ° IV. /. A fmall Quantity of this Matter havingone Day been put into a Jar of Water, it fohappened that one Part thereof went downimmediately to the Bottom, whilft the otherPart continued floating upon the Top. ^HThings remained a good while in this Con-dition, until at laft each of thefe Swarms ofAnimalcules grew weary of its Situation, andhad a Mind to change its Quarters. BothArmies, in ftiort, began their March at thefame Time againft the Side of the Jar j andas one proceeded upwards, and the otherdownwards, after fome Hours, they werenear meeting about the Mid-Way j as theRoute each of them appeared to take, foonafter they began to move, made it very eafyto forefee they would. The Deflre of know-ing in what Manner they

would behave onthis Occafion, engaged the Obferver to watchthem with a careful Eye, and as they ap-proached ftill nearer, he beheld, to his greatSurprize, the Army that was marching^ up-^vards, open to the l^ht and Left, and leavea convenient Space for the Army that wasmarching downwards to pafs between itsWings. Thus without Confufion or Inter-mixture each held on its Way: the Armymat was going upwards marching in twoColumns to the Top, and the other pro-ceeding with great Regularity and Order in one



??? S40 Of the Hair-like InfeSt.one Column to the Bottom. Nquot; VI. Is a Re-prefentation of this amufmg Accident, whichferves to fhew, that however mean or con-temptible thefe Creatures may appear to us_,the Power that created them has not leftthem deflitute of Sagacity, to affociate toge-ther, and adt unanimoufly for the Benefit ofthe Community ; both thefe Armies march-ing as regularly as if under the Diredion of wife Leaders. When thefe Animalcules are taken fromthe Ditch, and any other Water poured up-on them, it is difficult to make them livetwenty-four Hours j but when kept in fomeof the fame Ditch-Water, they may be pre-ferved in good Condition for feveral Months.Though they never are fo vigorous, nor fliewtheir Way of moving from Place to Place foplainly, as when newly taken up.â€”TheirKind of

Motion, as before defcribed, makesit evident, that if they move along the Sideof a cylindrical Glafs Jar, either upwards ordownwards, it mufl; be in a Spiral Line; andfuch it is always found to be. It is not yet difcovered whether their Foodhe Infeds exceflively minute, or Particles ofMatter floating in the Water j neither do weknow any thing concerning the Manner oftheir being propagated. They have as yetbeen taken Notice of only in this Ditch, but'tis reafonable to believe that other Places of the



??? the like Kind, will, upon Examination, befound to produce them alfo, and even ingreat Abundance. CHAP. II.Of the Oat-Animal. IN the fame Ditch-water from Norwichcame likewife great Numbers of thelittle Creatures, .whofe feveral Appearances,when examined by the Microfcope, arefliewn Flate X. NÂ° vii. My curious Friend pointed it out to myObfervation by the Name of the Oat-Ani-mal-, and as, at firll: View, it much refem-bies a Grain of that Sort, I flaall here de-fcribe it under the fame Name.. This Creature is fo very fmall, that notrue Judgment can be made of it, unlefsit be looked at through the greatefi Mao--'^ifier, nor even then without confiderableAttention. I commonly found two or threethem in a Drop of the Sediment, amongftMultitudes of the Hair-like Infedl, lyingthe Bottom of the Water

wherewith theSame Sediment was diluted, upon the PlateGlafs, without any vifible Motion orAppearance of Life : being inclofed in aS^ivalve-fhell, which the Animal can openor fhut as it is inclined ; but which itn.nbsp;Rnbsp;con-



??? conftantly ftiuts upon being difturbcd, noropens again until after having been quiet forfome Time. Its Appearance when ftiut is pictured at Jig. i.nbsp;_ The Shell is fo exquifitely thin, and con-fequently fo very tranfparent, as to be tra-ced out, when fliut, only by a faint Lineon the Back, where the Cardo or Hingemakes fome additional Thicknefs ; but whenopen, the Edges of both its Sides may bediftinguiftied plainly. The two Ends ofthe Shell can open, whilft the middle Partremains clofed, and in that Condition it islike the Pholas and' fome Species of theChama-, but differs from them, in-beingable to ftiut both Ends and alter the Fi-gure of its Shell, which they cannot do.This probably is performed by Means ofcertain Articulations in the Shell, near JtsExtremities, which are too fine to

be dif-cerned. When thefe Ends are open, theCreature frequently thrufts out, at each, acylindrical fleftiy Part, (as zt Jig. 2.) whichmay be fuppofed the Head and Tail ; buttheir Minutenefs renders it hardly poftibleto difcover any Difference between them-In this Pofture it is probable the Creaturefeeds, on that Provifion the Water bringÂŽ 'though it depends not wholly on fuch AC'cident, for it can change its Place by Jerks,or Leaps, which it makes by the AftioiJof fome ftrong Mufcles in the two protruded^nbsp;Parts,



??? Parts, whofe Spring throws it to the Diftanceat leaft of its own Shell's Length every Timetjiey are exerted. Thefe Leaps howeverhave long Intervals between, and are neverinade till the Animal is perfedly undif-turbed.nbsp;^ gt; Both the Shell and Body are ufually fotranfparent, that when the Shell is clofednothing can be perceived but a Sort of Shadewithin it: but, now and then, I have feenIht Body, plainly, through the Shell, inohape as at/^. 3. Several of them have a Couple of verydark round Spots, one whereof is feem-ingly placed within each Side the Shell,as in fg. 4. Thefe I imagined to becompad Ligaments, ferving to open andfhut the Shell, and correfpondent to thofethat Oyfters, Mufcles,. Scallops, amp;c. arefurnifhed with for the like Purpofe. Butwhen I obferved others of them, havingthree, four, or five of the fame

round Spotsti began to think myfelf miftaken ; andinould rather fuppofe them concreted Bo-dies fimilar to the Pearls bred in feveral^inds of Shell-fifti, did not the Regularitypt their Pofition render this likewife a littleimprobable. One, having five Spots, with its Shellgaping the whole Length, and both Endsthereof fully extended in a ftrait Line,very different from what precede, is ex- R 2nbsp;hibited



??? 244nbsp;^f ^^^ Oat-Animal. hibited Jig. 5.â€” In this Condition, whichis not uncommon, it much refembles a Grainof Oats. I muft not omit to mention anotherVariety amongft thefe Creatures, which thefig' 7'nbsp;^^^ intended to explain. Here we fee a Couple of tranfverfe Lines,forming a Kind of Zone acrofs the MiddlePart of the Shell, and feeming to feparatethe two Ends thereof. Fig. 6 and 8 have the two round opakeSpots before defcribed. Fig. 6 and 7 ftiew the Cardo of the Shell,but the fame is not feen in8. ' 'Tis difficult to determine whether thefeare another Species, or only fome of thefame Sort of Animals in a different Stateor Condition. I much fufpeft they maybe about cafting their Shells, or perhapsdiftempered, or even dead; for I have neverfeen any of them open their Shells, or makethe leaft

Motion, though I have fometimeskept my Eye over them for above a Quarterof an Hour. CHAP. HI. Eels in Pajie viviparous. TH E Anguillce, or little Eel-like Aniquot;malcules, which are frequently fo nu-merous m four Pajle that the whole Surface



??? of it appears alive, and are feemingly of thefame Kind with thofe fometimes found inVinegar, were fome of the firft minuteCreatures the Microfcope was made ufe ofto examine, and are ftill the moft com-mon living Objeds it is employed about;I ftiould not therefore, after their havingbeen fo long known, and fo often defcrib-ed, have introduced them here, had not avery pretty Difcovery made a few Yearsago, by Mr. James Sherwood, an ingeniousyoung Surgeon, rendered them the Sub-Jed of a curious and entertaining Experi-ment.nbsp;^ ^ Separating one of thefe fmall Eels froma Number of others, in order to examineit by the Microfcope, and wounding itaccidentally in the Belly, he took Noticethat a long flender Tube, doubled like anInteftine, proceeded from the Wound:of which informing Mr. Needham, it ex-cited their Curiofity to

cut in two anothert^el, near its Middle : when they difcover-ed a Number of living young ones, eachinclofed in its proper Membrane, ifliiingJj-om what now plainly ftiewed itfelf to beUterus. This induced him to makefarther Trials, and finding ufually the fameAppearance, he thought proper to commu-liicate his Qbfervations to his Friends, and^-terwards to the Royal Society â€? Philof. Tranf. NÂ° 478. R 3nbsp;I firft



??? I firft faw the Experiment with Mr.Sherwood, and having fince made it Abun-dance of Times myfelf, am qualified todired thofe who may defire to be fatif-fied, how to perform it themfelves, with-out any great Difficulty. â€” Having takenup a very fmall Quantity of the Pajlewhere thefe Eels abound, on the Point ofa Pin, or with a fharpened C^ill, lay iton a Slip of Glafs and diluting it wellwith Water, many of them will becomevifible to the naked Eye : then with theNib of a Pen cut to a very fine Point, andftiaved fo thin as to be extremely pliable,fingle out one of the largeft Eels, and in-fmuating the Point of the Pen underneathit, remove it into a very fmall Drop ofWater, which you muft have ready pre-pared on another Slip of Glafs. Whenthus confined, it may eafily be cut afun-der, tranfverfely,

by the Help of a goodEye and fteady Hand, with a Lancet or 'fliarp Penknife ; or if the Eye is deficient,a Hand-Magnifier will enable almoft anybody to perform the Operation. As foonas the Parts are feparated, apply your Ob-jedt to the Microfcope, and if the Divifionhas been made about the Middle of theAnimal, feveral oval Bodies of differentSizes will be feen to iflTue forth. Thefeare young Anguillce, of different Degreesof Maturity, each whereof is coiled up and included



??? included in its proper Membrane, whichIS of fo exquilite a Finenefs as to be fcarcedifcernable by the greateft Magnifier, whileIt inclofes the Embrio Animal. The largeft^oftforward break immediately throughthis delicate Integument, unfold themfelves,and wriggle about in the Water nimbly :others get out, uncoil, and move aboutmore flowly; and the leaft mature con-t'nue intirely without Motion. The U-terus, or Vefl'el that contains all thefeoval Bodies, is compofed of many Annulsor Rmglets, not unlike the Afpera Arteriaof Land Animals, and it feems to be con-siderably elaftic ; for as foon as the Opera-tion is performed, the oval Bodies are thruftout with fome Degree of Violence by thefpringing back or Aftion of this Bowel.An hundred and upwards of the youngones have been feen to iflhe from onefingle Eel, whereby the

prodigious Increafeof them may be accounted for ; as pro-bably feveral fuch numerous Generations^re produced in a ftiort Time. Hereby^ve alfo learn that thefe Creatures are notonly hke Eels in Shape, but are likewifetTtf^'^^^^ as Eels are generally fuppofed I fcarce know a more entertaining Ex-periment ; and you'll very feldom be dif-appointed, for they feem like Earth-worms10 be all prolific, and unlefs by Accident R 4nbsp;you



??? you cut one that has brought forth all itsYoung before, or make your Trials whenthe Pafte has been kept a very long Time,(in which Cafe I have found them fome-times unfruitful,) you'll not fail of beingdiverted after the Manner above defcribed. One of the Anguillce, greatly magnified,and through the Body of which, beforecutting, faint Traces of the young onesmay be difcerned, is fliewn, Nquot; VIII.Plate X. The fime, after being cut, with youngones iffuing from it, and the Uterus as itufually appears, is reprefented in a Drop ofWater, NÂ° IX. This Difcovery is of more Confequencethan without due Confideration it may feemto be ; for as thefe Animalcules are plain-ly viviparous, and bring forth living andferfeSl young ones in their Eel-like Form,it is highly improbable that they ever be-come Flies, or undergo any other

Change \fince no Animal has been yet known toput on a new Shape after it has producedits Young, whether in the Egg or other-wife. Therefore if thefe Ajiguillce neverchange to Flies, or lay Eggs, which thisExperiment renders it very unlikely theyfhould ever do, they can neither conveythemfelves to any Difi:ance from the Pajkwherein they firft appear, nor be propa-gated by Eggs floating in the Air. The Queftion



??? Queftion then will be, by what Means theyget into the Pajle^^t all: for fuppofing itpolTible they might have been in the Wheat,and have efcaped unhurt through the feveralOperations of grinding the Corn, fifting it,it is fcarcely credible (in whatever Con-dition they might remain in the Flour) thatthey Ihould be able to endure boiling, with-out which, and that too for a confiderableTime, no good Fajie can be made. For my own Part, I muft acknowledge,that before this Difcovery I was ftrongly ofOpinion that thefe Eels change into Flies ;as many Kinds of Worms found in Watersare well knov/n to do, and in that State de-pofit their Eggs in whatever Places they finda proper Neft and Provifion for their futureOffspring ; and this my Opinion I thoughtconfirmed, by fometimes obferving very mi-nute Flies, of a Size agreeable to fuch a

Sup-pofition, hovering about the Glaffes wherePajle'wiih. Eels was kept. But as bringingforth living young ones, in their Eel-likeState, is a Fad: beyond all Doubt, I muftbelieve the Flies I faw about the Pajie areInfefts of fome other Kind, and have noRelation to thefe Eels; unlefs we couldimagine them to have a two-fold Method ofGeneration ; that is, to be both viviparous^nd oviparous, and to propagate both in theJEel and in the Fly State j which is too ex-traordinary



??? traordinary a Particularity to be admittedwithout the ftrongeft Prgof Thefe Difliculties muft be left to futureEnquiry ; and I hope the Curious will en-deavour to folve them by careful Experi-ments and Obfervations. CHAP. IV. Eels in blighted Wheat. IHE Difcovery of a certain Kind of_ Anguillce, or Animalcules refemblingEels, in blighted Wheat, was made acciden-tally by my very ingenious Friend Mr. Tur~berville Needham, in the Summer of the Year1743, in the Manner defcribed by himfelfin his curious Book, of New MicrofcopicalDifcoveries -f*. Thefe Animalcules are not ufually lodg-ed in fuch blighted Grains of Wheat as arecovered externally with a Soot-like Dull, â€? Mentzelius publilhed Obfervations made on the Procefsof the Transformation of Eels in Vinegar, which, he tells theWorld, he faw iffue in Flies ; which Flies did

afterwards laytheir Eggs in the Vinegar, ijc. And he has given DrawingÂ?cf the faid Flies with his own Hands. On the contrary,D. Marcus Antonius Cellius affirmed to the Phyfico-mathema-tical Society at Rome, Anno 1688, that with very goodMicrofcopes of his own making he found the Eels in Vinegarto be 'viviparous.t Vid. iViw Microfcopical Difcoveries by Mr. Needham, p- 85- (whofe



??? (whofe Infide is likewife frequently con-verted into a black Powder :) but Abundanceof Ears may be obferved in fome Fields ofCorn, having Grains that appear blackifh, asif fcorched; and fuch when opened are foundto contain a foft white Subjiance, that atten-tively examined feems to be nothing elfebut a Congeries of Threads, or Fibres, lyingas clofe as poffible to each other in a paral-lel Diredlion, and much refembling the un-ripe Down of fome Thirties, on cutting openthe Flower-Heads before they begin to blow.This fibrous Matter difcovers not the leaftSign of Life or Motion unlefs Water be ap-plied to it ; but immediately on wetting(provided the Grains of Wheat are newlygathered) the fuppofed Fibres feparate, andprove themfelves to be living Creatures, byMotions that at firft are very languid, butgradually become more

vigorous, twifting orWriggling themfelves fomewhat in the Man-ner of the Eels in Pafte, but always muchflower than they, and with a great deal lefsRegularity ; for in them the Head and Tailare conftantly moving, contrarywife, andalternately, with the fame Kind of bendingor Undulation in the Bodies of them all jwhereas the Animalcules we are now de-fcribing have no Uniformity in their Motion,but bend their two Extremities fometimesdiff^erently, and fometimes in the fame Di-redion. If



??? 252nbsp;Ee/s in blighted Wheat. If the Grains of Wheat are grown dry bykeeping, and you cut them open in thatCondition, the fibrous Matter is very diftin-guifhable, and on putting Water to it willfeparate with great Readinefs, and feem likefine Tubes or Threads tapering at bothEnds: but not the leaft Motion or Symptomof Life will be perceived till they have beenin Water for feveral Hours; nay, frequentlythey will never revive or come to move atall. But if the fame Grains be fteeped inWater for fome Hours, or buried for threeor four Days in Earth, till they are fullyikttirated with Moifture, and then openedwith a Penknife, on taking out a fmall Por-tion of the White Matter carefully, andfpreading it thin upon a Slip of Glafs, theAnimalcules may be feen bundled together,2nd extended longitudinally, but withoutMotion; and

though upon the Application ofWater, they will not revive fo loon as thofetaken from frefh Grains, whofe Moifturehas never been exhaled; yet, after abidingan Hour or two in Water, I have conftantlyfound them alive and vigorous; and that,potwithftanding the Grains have been keptin a dry Condition even for fome Years; ofwhich I have a remarkable Inftance now hc^fore me. In the Month of Auguji 1743, a fmallParcel of blighted Wheat was fent by Mr.Needham to Martin Folkes, Efq; Prefident of the



??? the quot;Royal Society, (with an Account of histhen new Difcovery :) which J^arcel thePrefident was pleafed to give me, defiringI would examine it carefully. In order foto do, I cut open Ibme of the Grains thatwere become dry, took out the fibrous Mat-ter, and applied Water to it on a Slip ofGlafs J but could difcern no other Motionthan a Separation of the Fibres or Threads;which Separation I imputed wholly to anElafticity in the Fibres ; and perceiving noToken of Life, after watching them withdue Care, and repeating the Experimenttill I was weary, an Account thereof waswritten to Mr. Needham; who having byTrials of his own found out the Caufe ofthis bad Succefs, advifed me to fteep theGrains before I fhould attempt to open them;on doing which I was very foon convincedof his Veracity, and entertained with thepleafing

Sight of this wonderful Phcenome-non. Since then I have made Experimentsat different Times with Grains of the fameParcel, without being difappointed fo muchas once, and particularly on the fourth DayJuly 1747Â? finding fome of the fame Par-cel left, I foaked a Couple of Grains in W^aterfor the Space of thirty-fix Hours, when be-lieving them fufficiently moifl:ened, I cutone open, and applying fome of the fibrousSubflance to the Microfcope in a Drop ofWater, it feparated immediately, and pre- fen ted o



??? fen ted to my View Multitudes of the An-guillce, lying as reprefented NÂ° X. B, with-out the leaft Motion or Sign of Life. ButExperience having taught me by formerTrials, that they might notwithftandingpoftlbly revive, I left them for about fourHours, and then examining them again,found much the greateft Number movingtheir Extremities pretty brilkly, and in anHour or two after, they appeared as livelyas thefe Creatures ufually are. Mr. Folkesand fome other Friends were Witneffes ofthis Experiment. We find an Inftance here, that Life maybe fufpended and feemingly deftroyed; thatby an Exhalation of the Fluids neceffary toa living Animal, the Circulations may ceafe,all the Organs and Veffels of the Body maybe ftirunk up, dried, and hardened; and yet,after a long while, Life may begin a-new toadtuate the fame Body ; and all

the animalMotions and Faculties may be reftored,merely by replenifliing the Organs and Vef-fels with a frefti Supply of Fluid. Here is,I fay, a Proof, that the Animalcules in theGrains of blighted Wheat can endure hav-ing their Bodies quite dried up for the Spaceof four Years together, without being there-by deprived of their living Power : andfince, after they are become thus perfedlydry and hard, there feems little Room forfarther Alteration, unlefs their Organs ftiould be



??? be broken or torn afunder; may they notpoffibly be reftored to Life again,- by thefame Means, even after twenty, forty, anhundred, or any other Number of Years,provided their Organs are preferved intire ?This Queftion future Experiments alone cananfwer. Some late Difcoveries ferve to Ihew ourIgnorance concerning the real ElTence andProperties of what we term Life; and, ifmodeflly confidered, may contribute fome-what towards improving and enlarging ourIdeas of it. Thefe Anguillae, the Wheel Ani-mal, and I doubt not many other Kindshitherto unobferved, are able to inftrud; us,that Lfe, or, the living Power, may be fuf-pended or ceafe to aÂ?t for a Length of Time,and yet afterwards may be reftored to itsformer Vigour. The cutting of the Polypeand Star-Fijh into Pieces, the Continuanceof Life in thofe Pieces, and

their reproduc-ing all the Parts neceflary to make each ofthem a perfed Polype or Star-Fijh, provebeyond all Contradiftion, I will not fay thatLifeiiklf maybe divided, (left I ftiould giveOffence,) but that an Animal pofejfed of Lifemay be cut afunder, and the Parts thereoflive afterwards, quite feparate from and ab-folutely independent of one another; that allthe Members wanting to, each Part may bereproduced; that, in Time, each Part maybecome as large an Animal, and as perfect to



??? to all Appearance, as that of which it waSno more than a maimed and imperfedlPart *and befides all this, that they maymultiply, and produce young ones, in asgreat Numbers, and after the fame Manner,as thofe of that Kind that were never cut.â€”Thefe are Truths, the Belief whereof would 'have been looked upon fome Years ago asÂŠnly fit for Bedlam. What Life really is, feems as much toofubtile for our Underft:anding to conceive ofdefine, as for our Senfes to difcern and ex-amine.' We have, I think, no Criterion orfenfible Proof whereby to diftinguifh Life^but Motion; and there certainly are Motionsfo extremely languid, that they can neitherbecome the Objeft of our Eyes or ourIdeas ; therefore were Motion infeparablefrom Life, (which is a Point we cannot Ithink determine) both might poflibly exiftin many

Bodies where we fuppofe themnot. But whatever be the Ejence of Life,it is perhaps not to be defiiroyed, or reallyinjured, by any Accidents that may befallthe Organs wherein it adls, or the.^o^'inhabits. Dv. Butler, the late Bifhop of Dur-ham, in his ingenious Analogy of Religion tothe Confiitution and Courfe of Nature, gives itas his Opinion, page 21, that quot; We have no



??? more Reafon to think a Being endued with living Powers, ever lofes them du-quot; ring its whole Exiftence, than to believequot; that a Stone ever acquires them.quot;â€”quot; Thequot; Capacity of exercifmg them for the pre-'' fent, as well as the adlual Exercife ofquot; them, may be fufpended, (fays he, pagequot; 22.) and yet the Powers themfelves re-quot; main undeftroyed.quot; But leaving a Subjedl of which weknow fo little, to fpeak fomething fartherof our Anguillce:â€”It appears plainly fromthe foregoing Experiments, that when theblighted Grains of Wheat have been kepta long Time, and the Bodies of thefe Ani-malcules are confequently become extreme-ly dry, the Rigidity of their minute Vef-fels requires to be relaxed very gently,and by exceeding flow Degrees; for wefind, that on the Application of

Waterimmediately to the Bodies of thefe Ani-tnalcules when taken from the dry Grains,they do not fo certainlv revive, as they don the Grains themfelves be either buriedjn Earth or fteeped in Water for fomeTime before they are taken out. The Rea-son of which moft probably is, that toofudden a Relaxation burfts their delicateand tender Organs, and thereby rendersthem incapable of being any more em-ployed to perform the Anions of Life.And indeed there are always fome dead Vol. ILnbsp;Snbsp;ones



??? ones amongft the living, whofe Bodies ap'Â?pear burften or lacerated, as well as othersthat lie extended (in the Manner fhewn be-fore Nquot; X. B.) and never come to Life,-though we can't difcover any fenfible Injurythey have received-. Some Difcretion is needful,Â? to adapt theTime of continuing the Grains in Wateror Earth to the Age and Drynefe of them 5for if they are not opened before they havebeen too much or to long foftened, the-Animalcules will not only feem dead, butwill really be fo. Of the two- Grains Imentioned to have been four Years old whenput to foak, I opened one after it had lainthirty-fix Hours, and the Event was as al-ready related: the other I let lie for abovea Week, and on opening found all the^^w-cuilla near the Hufk dead, and feeminglyin a decayed Condition; but great Num-bers iffued alive from the

Middle, and moved themfelves brifkly.--Unlefs the Hulks are opened to let thefe Creaturesout after they have been fteeped, they allinevitably perifh in them; and when takeÂ?â€?out and preferved in Water, if the Hufksare left with them, they will die in a fe^^^Days; but otherwife they will continuealive in Water for feveral Months together^and ftiould the Water dry away, may d^revived again by giving them a frefh Sup- siiicc



??? , Since the Animalcules we find in blightedWheat, as well as thofe in four PaJie, areof an Eel-like Figure, it might be veryeafy (by fuppofing them both the fame)to form plaufible Conjectures concerningthe Produdlion of Eels in Pajie, a Particularwhich at prefent feems fo difficult to be ac-counted for: But as Truth ought to be theonly Objedl of our Enquiries, I think myfelfobliged to fhew wherein they differ, leftothers, who maynot have the Opportunities,or take the fame Pains to examine â–  them,fhould pofiibly be milled into fuch Mifi:akesby their being fomewhat alike. It is evident at firfl Sight, on their be-ing viewed and compared together, thatthe Angttillet of blighted Wl^eat are in gene-ral longer and a great Deal flenderer thanthofe in Pajie, that their Motions are alfomuch flower, lefs vigorous, and more di-verfified :

not inceffantly wriggling theHead and Tail, as the Pajie-Atiguillce do,but lying fometimes motionlefs, and coilingthemfelves at other Times, more in theManner of Serpents than Eels. They arealio more tranfparent, and efpecially forfome Length from the two Extremities:Put the moft diflinguifhing Mark of all,is a very clear Part about the Middle oftheir Bodies, which approaches to anoval Figure when viewed in fome Direc-tions, tho' it more frequently appears â€? tri-S 2nbsp;angular.



??? angular, from its being prefented Sideways to the Eye. A B fPlate X. NÂ° X.) reprefent a CoupleÂŠf thefe Anguillce. The Figure B {hewshow they lie extended, when they firftare taken out from the Grain, and feparatein a Drop of Water, either before theybegin to move, or when they are reallydead. A reprefents one of them alive and vigo-rous, and endeavours to fhew the Mannerof its moving. The tranfparent triangularSpot is pointed out in both o o. CHAP. V.Of the Proteus. N' ONE, of the many different Animal-cules I have yet examined by theMicrofcope, has ever afforded me Half the.Pleafure, Perplexity, and Surprize, as thatI am going to defcribe at prefent: whofeAbility of afiTuming different Shapes, andthofe fo little refembling one another, thatnobody (without aftually feeing its Tranf-formation performed under

the Eye) wouldbelieve it to be the fame Creature, has givenme Reafon to diftinguifti it by the Name of .the Proteus. When Water, wherein any Sorts of Ve-getables



??? getables have been infufed, or Animals pre-ferved, has flood quietly, for fome Days orWeeks, in any Glafs, or other Velfel, aflimy Subftance will be colledled about theSides; fome whereof being taken up withthe Point of a Penknife, placed on a Slipof Glafs, in a Drop of Water, and lookedat through the Microfcope, will be foundto harbour feveral Kinds of little Animals,that are feldom feen fwimming about atlarge. The Infed we are treating of is oneof thefe j and was difcovered in fuch Slime-like Matter, taken from the Side of a GlafsJar, in which fmall Fifhes, Water-fnails,and other Creatures had been kept alivetwo or three Months, by giving them frefhWater frequently; though the Sides ofthe Jar had feldom or never been wiped orcleaned. Having one Evening been examining alittle of this Slime, which I found

plenti-fully flocked with feveral Kinds and Sizesof Animalcules that were to me no Stran-gers, fuch as Bell-Animals, Wheel-Animals,Funnel-Animals, and others whereto asyet no N.imes are given; I was divertedquot;with the fudden Appearance of a little Crea-ture whofe Figure was intirely new to me,Ploying about with great Agility, and hav-ing fo much feeming Intention in all itsMotions, that my Eyes were immediatelyfixed upon it with Admiration. Its Body S3nbsp;in



??? in Subftance and Colour refemhled a Snail's jthe Shape thereof was fomewhat elliptical,but pointed at one End, whilft from theother a long, flender, and finely propor-tioned Neck ftretched itfelf out, and wasterminated with what I judged to be an.Head, of a Size perfedly fuitabie to theother Parts of the Animal. In ihort, with-out the leaft Fancy, which is ever careÂ?fully to be guarded againft in the Ufe of theMicrofcope, the Head and Neck, and indeedthe whole Appearance of the Animal, hadno little Refemblance to that of a Swan;with this Difference however, that its Neckwas never raifed above the Water, as theNeck of a Swan is, but extended forwards,or moved from Side to Side, either upon theSurface of the Water, or in a Plane nearlyparallel to the Surface thereof.â–  Nquot; XI. Plate X. i. is an exaft Reprefen-tation

of this extraordinary Animal the firftTime I ever faw it. Its Size was about equal to that of theWheel-Animaly whofe general Form maybe diftinguiflied well enough by the fourthGlafs of Mr. Cufs Microfcope, though thefirft is neceflary to form a Judgment ot'its feveral Parts. It fwam to and fro withgreat Vivacity, but flopped now and thenfor a Minute or two, during which Timeits long Neck was ufually employed, as far ' as it could reach, forwards, and on eve^y Siae,



??? Side, with a fomewhat flow but eqtjableMotion, like that of a Snake, frequentlyextending thrice the Length of its Body,and feemingly in Search of Food, Fig. 2.attempts to fhew it as thus defcribed, butis unable to exprefs the curious Turn andElegance of its Shape. I could difcern no Eyes, nor any Openinglike a Mouth in what appears to be the Head;but its Actions plainly prove it an Animalthat can fee; for notwithftanding Multi^tudes of different Animalcules were fwim-ming about in the fame Water, and its ownprogreffive Motion was very fwift, it neverflruck againfl any of them, but direded itsCourfe between them, with a Dexteritywholly unaccountable, fhould we fuppofe itdeflitute of Sight. This Creature feemed to me fo extraor-dinary, I could not forbear calling all my Fa-mily to fee it. And after having viewed

itby the fourth Magnifier, that being the Glafsi was uflng when I firft difcovered it, wewere very deflrous to examine it more ftridt-ly by enlarging it ftill more. Being there-fore obliged to ftiift the Glafs, which took upfome little Time, I loft my Animal as unac-countably as I had found it; all the Search icould make, for Half an Hour at leaft, beingunable to difcover any Thing bearing the leaftPvefemblance to it : tho' I replaced,the Glafsi liad employed before, and carefully travel-S 4nbsp;led



??? led over the vi^hole Drop a great Numbefof Times. All 1 found remarkable there'in, but which I regarded very little, wasa pretty large Animalcule, that I remem-bered to have feen before what I wasnow feeking for had prefented itfelf to View,and whofe Appearance was as at fig. 3.In a Word, after much Pains to no Man-ner of Purpofe, concluding my new Ac-quaintance irrecoverably loft, though I couldnot conceive how, I put the Microfcopeafide, very much difappointed and diffa-tisfied. A Fortnight or three Weeks after, exa-mining fome more of the fame flimy Mat-ter, I was again furprized and pleafed withanother of thefe Animals, that ftarted upunder my Eye, and fwam about as the for-mer had done : but the Water it was in be-ginning to dry away, and being employed afew Moments in adding a frefh

Supply, Iloft it as ftrangely as I had done before, andlooked for it again to as little Purpofe, till myPatience was wearied out. Frequently, after this, I examined thefame Matter, in Hopes of finding fome ofthefe little Creatures, but all my Endeavoursproved fruitlefs j and therefore, as I couldgive no better Account of them, I determin-ed not to mention them at all. But oneNight, ftiewing fome other Animalcules inthe before-mentioned Slime, to my ingeni-9nbsp;ous



??? cus Friend Mr. Turberville Needham, (whofelong Acquaintance with the Microfcope hasmade him equal at leaft to any body in theKnowledge and Ufe thereof,) we fortunatelyand iinexpedledly difcovered one of thefe, andrefolved to watch it carefully by Turns, andfatisfy ourfelves concerning it as far as pof-fible. Nor indeed were our Precautions need-lefs; for when it had been fwimming abouta confiderable While (in the Pofi:ures repre-fented by fg. I and 2.) we beheld it ona Sudden draw in its Neck and Head in theManner that a Snail does, fo that both ofthem difappeared intirely : its Body becamethen more opake, was fhaped ^sfg. 3. andmoved about very flowly with the large Endforemoft. I was now fufficiently convinced how Ihad been before deceived by the Animal'sdifappearing in one Shape,

and appearing inanother fo extremely different. The Dif-covery we had made rendered us more ea-ger to difcover farther, and determined usnot to leave it till it fliould re-affume its for-mer Shape. But we were ftill more fur-prized, v/hen, inflead of fo doing, we faw aKind of Head (though quite unlike what ithad before) thrufting itfelf out a little Way jwhich new Head foon appeared furnifliedwith a Wheel-like Piece of Machinery, thequick Pvlotions whereof drew a Current ofWater to it from a confiderable Diftance.The Animal in this Pofture is fhewn fig. 4. Having



??? Having often pulled in and thruftout thi$fhort Head, fometimes with and fometimeswithout the Wheel-work, the Creature, as ifweary, remained motionlefs for a While, andthen very flowly protruded its long Neck un-der its own Body, as at fg. 5 ; foon afterwhich it fwam backwards and forwards ex-tending its Neck, and turning it about everyWay with wonderful Agility, as if in Searchof Prey. Twice or thrice it altered the Formof its Body, and difpofed its long Neck inthe Manner offg. 6. Being now without Fear of lofing our Ob-Jedt, we changed our Glaffes feveral Times,and continued our Qbfervations till we werefully fatisfied of its Transformation; and theFigures herewith given were taken by mySon (who has been much ufed to makeDrawings from the Microfcope) during thisExamination. CHAP. VI. Of the

Wheeler, or Wheel Aniinal. TPIE Royal Society having been pleafedto accept very favourably a Defcriptioncf this little Creature, addrefled to MartinFolkes, Efq; their worthy Prefident; as I findBo Reafon fmce that Time for altering anyPart thereof, I fliaH give it here in the fameForm and Words; 2nbsp;TO



???



??? T' / ' h - ?Ž r . ;, â–  V' â–  [i . . :-----a L- â€?n .



??? T O MARTIN FOLKES, Efq; Prefident of the Royal Society, London, fa7iuary i6th^ 1744-5: SIR, I Take the Liberty to lay before you thebeft Account my Obfervations can atprefent furnifti out, concerning that w^on-derful Water Infeft the Wheel /Inimal, whichyou and feveral other of my curious Friendsbelonging to the Royal Society have oitendone me the Honour to examine by myGlalfes, and admire along with me : and asit is extremely difficult to convey by Wordsonly any true Idea of a Creature fo very ex-traordinary, I have added exadl Drawingsof its different Forms, Poftures, and Ap-pearances ; in Hope, by that Means, of be-ing underflood by thofe who have neverfeen the Subject, as well as approved of bythofe that have: in cafe you ftiall judge thefeLines worthy to appear where you

prefide. This wonderful little Infett is found inRain Water, that has ftood fome^ Days inLeaden Gutters, or in Hollows of Lead onthe Tops of Houfes, or in the Slime or Se-diment



??? diment left by fuch Rain Water; and if care-fully fought after may be found alfo inother Places. Mr. Leeuwenhoek, that diligentSearcher into Nature, was the firft Difco-verer of it about fifty Years ago (viz. in theYear 1702) foon after which he communi-cated an Account and Drawing thereof tothe Royal Society: both which may be feen inâ€?the^ 295th Num. of the Fhilofophical Tranf-aSiions. What Regard was then paid^to hiscurious Difcovery I am wholly ignorant, butprobably it was looked upon as a Matter ofgreat Difficulty to find the Animal, and forthat Reafon little or no Enquiry was madeafter it, by the few who then amufed them-felves with. Microfcopes: however, from thatTime till within thefe few Years (that Peo-ple have begun to think the Works of theirCreator, however minute, not unworthy

oftheir Notice) I queftion very much whetherit has ever been feen by any one in England. In order, therefore, to gratify the laudableCuriofty which at prefent diff'ufes itfelfamongft us, and feems the happy Omen ofgreat Improvements in the Knowledge ofNature, I have not only (hewn this amazingAnimal to Numbers of Gentlemen at myown Home, but having, by the Affiftance ofa more convenient Microfcope for the Pur-pofe than Mr. Leeuwenhoek probably wasJVlafter of, examined it with the ftridleft Attentions



??? Attention, under all its various Appearan-ces, and made feveral Qbfervations thereonmore than he has left us, the fame Motive in-duces me to give the bell Account thereof Ican. I call it a Water Aftimal, becaufe its Ap-pearance as a living Creature is only in thatElement. I give it alfo for Diftindlion Sakethe Name of Wheeler, Wheel InfeSl or Animal;from its being furnifhed with a Pair of In-ftruments, which in Figure and Motion ap-pear much to refemble Wheels. It can, how-ever, continue many Months out of Water,and dry as Duft; in which Condition itsShape is globular, its Bignefs exceeds nota Grain of Sand, and no Signs of Life appear.Notwithftanding, being put into Water, in theSpace of Half an Hour a languid Motion be-gins, the Globule turns itfelf about, length-ens by flow Degrees, becomes

in the Form ofa lively Maggot, and moft commonly in a fewMinutes afterwards puts out its Wheels, andfwims vigoroufly through the Water inSearch of Food ; or elfe, fixing by its Tail,yorks them in fuch a Manner as to bringIts Food to it. But fometimes it will remaina long While in the Maggot Form, and not Shew its Wheels at all.--The Drawings reprefent thefe different Changes; and I hopeto fhew how they are performed. If the Water ftanding in Gutters of Lead,or the flimy Sediment it leaves behind, hasany Thing of a red Colour, one may be almoft certain



??? certain of finding them therein and, ifin Summer, when all the Water is driedaway, and nothing but Duft remains, thatDu ft appears red, or of a dark brown, oneihall feldom failj on putting it into Water, todifcover Multitudes of minute reddifti Glo-bules* which are indeed the Animals, andwill foon change their Appearance, in theMaftner juft now mentioned. The Minutenefs of thefe Animals makesit almoft impofilble to know whether yoiihave them in the Water or not, without ex-amining it by Glafifes : the fame Minutenef?´renders it alfo impra??icable to feparate therrifrom the Dirt or Slime found along withthem, and on which perhaps they feed : infhort* they are intirely microfcopical InfeSis, . and whatever is faid concerning them muftbe underftood to imply, as under Infpe??ionby the firft or f?Šcond Magnifier of the Dou-

ble Microfcope. My Way of difcovering them is, by plac-ing a fmall Drop of the Water, wherein Iknow they are, with fome of the Sedimenttherein, under the third or fourth Magni- , â€? Wheel Animais, though found with moll Certainty ?ŽÂ?Leaden Gutters, (??c. are often difcovered in the Waters offome Ditches, and likewife in Water that has flood 3?¨onfiderable Time even in the Houfe : for I have often n^Â?'with them, in fufficient Plenty, in a Sort of flimy Matter,that is apt to be produced on the Sides of Glaffes and otherYeffels, that are kept long with the Infufions of Hay or otherVegetables ; and probably they are wafted thither by the AirÂ?'* hen in the Condition of littk dry Globules. fieri



??? fier ; and, when I have thereby found them,I change the Glafs for one that fliews themlarger, and then watch all their Motionswith great Attention. This little Creature fhews itfelf at firft(unlefs it be in its Globule Form) like atranfparent Maggot or Caterpillar, and ap-pears lengthening out its Body confiderablyat fome Times, and at others contrading itas much. Its Motion from Place to Placeis likewife then performed in the Manner offuch Infeds, fixing firft its Tail and extend-ing its whole Body, then faftening its Pleadand drawing up its Tail to it: fothat by fix-ing its Tail and pulliing its Body forwards,faftening its Head and drawing its Tailthereto, alternately, it works itfelf alongpretty nimbly. Vid:fig. i. 2. Plate XI. But one ihall often behold it changingthis Appearance in an Inftant, and afiTuminga Form extremely different; for

its Snoutbeing pulled fomewhat imvard, the anteriorEnd becomes clubbed, and immediately di-viding, exhibits, moft liirprizingly, to view,a Couple of femi-circular Inftruments, beforeunfeen, round the Edges whereof many littleFibrilla move themfelves very brifkly, fome-times with a Kind of Rotation, and fome-times in a trembling or vibrating Manner. AnOpening or Mouth alfb appears in the Mid-dle between thefe two Semi-circles. When in this



??? this Condition, the Animal is often feen tounfaften its Tail, and fwim along with agreat Deal of Swiftnefs, feemingly in Parfuitof Prey. Vid. fig, 3. The Subftance of this Animal feems tobe chiefly mufcular, every Part thereof be-ing capable of great Diftention and Con-traftion. It has likewife a confiderable De-gree of Tranfparency, whereby the Syftoleand Diaftole of its Heart, and the periftalticMotion of the Inteftines, are rendered plainlyvifible: and a Kind of Undulation may beperceived every where within it. It appearsftrong and vigorous in Proportion to its Size,and feems almoft continually hunting afterminute Animalcules or other little Bodieswherewith the Waters abound. Fig. I. fliews the Form of the Infeftunder Examination, when it appearslike a Worm or Maggot, and fully Ex-tends its Body, Sometimes in thisCondition

little Spiculce appear darted^ out at the Head End, with a Sort ofvibrating Motion ; the Snout is alfolometimes more flat, and ftiarper atother Times, than reprefented here.Fig. 2. defcribes the Manner of itsmoving from Place to Place whilft inthe Maggot Form, by bringing theHead and Tail nearly together; thenftretching the Body out, fixing the Head



??? Head down, and .drawing up the Tailto it. Fig. 3. exhibits the Infeil with its twofemi-circular Parts put out, and exad-ly in the Pofture it places itfelf, whenit prepares either to fwim away, or tofallen by the Tail and work its Wheelsabout. The general Account already given, will,it is hoped, render my Talk the eafier, nowI come to examine the moft diftinguifhingParts of this Animal; uiz. the Head, theThorax or Breaji, the Abdomen or Belly, andthe Tail:, each whereof I fliall defcribe withall the Perfpicuity and Brevity the Subjeftwill allow. The Fafhion and Conftructure of the Headis wonderful, and extremely different fromthat of any other Creature hitherto defcrib-ed ; its fudden Change out of one Forminto another is alfo unufual and furprizing :for, from being perfetliy tapering, and end-ing almoft in a fharp Point, like the

Head ofa common Maggot, it becomes on a fuddenas wide as any Part of the whole Infeft,opens a large Mouth, and is furnifhed byNature with an amazing Piece cf Machine-ry whereby to procure its Food. One of thefe Animals, with the Head ashere defcribed, is reprefented fg. 4. wherea Couple of circular Bodies, armed withfmall Teeth like tliofe of the Balance-WheelVol, II.nbsp;Tnbsp;of



??? of a Watch, appear projedling forwards be-yond the Head, and extending fidewaysfomewhat wider than the Diameter thereof.They have very much the Similitude ofquot;Wheels, and feem to turn round with aconfiderable Degree of Velocity, by whichMeans a pretty rapid Current of Water isbrought from a great Diftance to the veryMouth of the Creature, who is therebyfupplied with many little Animalcules andvarious Particles of Matter that the Watersare furniftied with. As thefe Wheels (for fo from their Appear-ance I lhall beg Leave to call them) are everywhere excefirvely tranfparent, except abouttheir circular Rim or Edge on v/hich theCogs or Teeth appear, it is very difficult todetermine by what Contrivance they areturned about, or what their real Figure is,though they feem exadlly to refemble Wheelsmoving

round upon an Axis. It is alfo hardly poflible to be certainwhether thefe circular Bodies, round theEdges of which the Teeth are placed, areof a flat Form, or hollow and of a conicFigure. But they appear rather to be thelatter; and if fo, they may be likened, notimproperly, to a Couple of fmall Funnelswith Teeth fet round their large Ends.However, be they flat or hollow, they feemplainly to be protruded from a Pair of tubu-ar Cafes, into which they can be again re- traded



??? tradled at the Will and Pleafure of the Ani-mal J and their Ufe undoubtedly is to pro-cure it Food, by Means of that Current orVortex which the Motion of them excites.They turn not always in the fame Manner,nor with equal Svviftnefs, neither is the Ap-pearance of their Teeth or Notches con-ftantly the fame : for one ftiall fometimesfee them moving in contrary Diredtions, andfometimes turning both the fame Way. Itis alfo not unufual, after they have beenmoving one Way for a confiderable Time,to behold them ftop on a Sudden and turndiredlly contrarywife. Their feeming Ro-tation is fometimes very faft, and at otherTimes very flow increafing or decreafingfometimes gradually, and fometimes all a^once. The Teeth or Cogs of the Wheels feemto ftand very regularly at equal Diftances:but the Figure of them varies

accordingto their Pofition, the Degree of their Pro-trufion, and perhaps the Will of the AnimaLThey appear fometimes like minute oblongSquares rifing at right Angles from the Pe-riphery of a Circle, like ancient Battlementson round Tower; at other Times theyterminate in fliarp Points, and all togetherrefemble a Kind of Gothic Crown. ^Theyare often feen in a curvular Direftion, allbending the fame Way, and feeming like fomany Kooks: and now and then one fliall T 2nbsp;perceive



??? perceive the Ends of them to be chibbed, orin Appearance like a Number of little Mal-lets. This Figure, and the firft, they how-ever aflimie but rarely. When the Forepart of this Creature firftâ€? appears to open or divide, the Parts abovedefcribed, which when fully protruded re-femble Wheels, and feem to have a quickRotation, coming then but a little Way be-yond their tubular Cafes, (and being in thatCondition like round Pieces of Paper foldedin the Middle, or Funnels whofe Sides areflatted almoft together,) feem only like aCouple of femi-circular Parts, about theEdgeswhereof, what are feen afterwards like theTeeth of the Wheels, appear only as littleFibrillce or Spicida, having all a nimble andcontinual vibrating Motion upwards anddownwards, whereby the Water becomesgreatly agitated, and

brought to the Animalfrom feveral Times the Diftance of its ownLength. Vid.fig. 3. * Before it begins to fhew itfelf in this Pof-ture, it frequently faftens its Tail to the flimydirty Matter found with it in the Water, orelfe to the Glafs whereon it is placed forViewi and buoying up its Body in the Water, * This Vibration commencing commonly fome Time be-fore the Wheel-Work pufces out and exerts its rotatory Mo-tion, fome People, not overllock'd with Patience, have con-cluded, that it has no other Motion, than fuch a Vibrationof the Fibrilia ; but I am perfuaded a little more Attentionwill convince them of their Miftake. puflies



??? pufhes its Head forwards, dire6ling it this.Way and that Way with a great Deal of Agi-lity, and. feemingly in Search of Food. Inthe mean While, many minute Animalculesand other little Bodies are drawn along witha rapid Current of Water, fome whereof aretaken in and fwallowed, and others rejefted,though brought to the Opening of its Mouth,which appears exaftly in the Middle, be-tween the two above defcribed Semi-circles. While the Sides of the Wheels are thusdoubled as it were together, there is little orno Appearance of any circular Motion, theFibriilce about their Edges feeming to haveonly a quick Vibration : but moft commonly,after two or three Minutes, this extraordi-,nary Apparatus becomes- protruded farther,the two Semi-circles pufti out, and open atthe fame Time j each of them

immediatelyrefembies a complete Circle or Wheel, feemsto turn round very regularly, and its littleâ€? Fibriilce appear changed into Cogs or Teeth,in the Manner above mentioned. As the Anim il is capable of thrufting thefeParts out, or drawing them in, fomewhatin the Way that Snails do their Horns, theFigure of them is diftcrent in their feveralDegrees of Extcnlion and Contratlion, or ac-cording to their Polition to the Eye of theObferver, whereby they not only appear inall the various Forms before reprefented, butfeem at certain Times as if the circular Rim T 3nbsp;of



??? of the Wheel or Funnel were of fomeThicknefs, and had two Rows of Cogs orTeeth, one above and the other below thatRim. When the Wheels appear in Motion,the Head feems large in Proportion to theSize of the Animal; and tho' it is thenevery where tranfparent, a Ring or Circle,more particularly remarkable for its Clear-nefs, may commonly be perceived about theMiddle of the Forehead, a little above theMouth. (See fig. 5. a.) I fliall not pre-tend to call this the Seat of the Brain,though its Situation and Appearance wouldperhaps juftifyfuch a Suppolition; but as Iam fully fenfible how very eafy it is for meto be miftaken, I am extremely fearful ofleading others into Miftakes. Many Veffelswhich feem to take their Origin from henceare difcernible in the Head, wherein fometranfparent Fluid appears continually

agitat-ed with a Sort of fluftuating Motion. Allthefe Velfels and every Part of the Head arecapable of great Diftention and Contrac-tion, and frequently alter their Figure. The Thorax or Breaft h, is joined to theHead by the Interpofition of a fliort an-nular Circle or Neck c, which is veryplainly diftinguifhed when the Infedt isflretched out, and is working with itsWheels. This Thorax is nearly one fixthPart of the whole Animal, and deferves the moft



??? moft careful Examination ; for as the Heartd may be feen therein more diftindtly, itsFigure and Motions may confequently beobferved much better in this than in anyother fmall Creature I have met with. The Heart d is placed almoft in the Mid-dle of the Thorax, where its Syftole andDiaftole can't fail to catch the Eye of everyattentive Obferver; for it is feen throughthe Back of the Infedl very plainly, flat-ting and opening, alternately, with greatRegularity and Exaftnefs. Its Size is pro-portionable to the Creature's Bignefs, andits Shape during the Syftole or Time ofContraftion is nearly circular, being com-pofed feemingly of two femi-lunar Parts,which then approach each other, laterally,and form between them a roundifli or Horfe-ftioe like Figure, whofe upper Side is flat,but the under one convex. The Diaftole

isperformed by a feeming Separation or Open-ing of thefe two femi-lunar Parts,quot; where-by the tranfverfe Diameter of the Heartis very much enlarged. This Separationbegins exaaly in the Middle of the lowerPart next the Tail, and opens to fuch aconfiderable Width upwards, that the twoParts when at their utmoft Diftention feemonly joined by an arched Veflel at theiranterior End. The alternate Motions ofcontraction and Dilatation are performedwith great Strength and Vigour, in pretty T ^nbsp;much



??? much the fame Time as the Pulfations inthe Arteries of a Man in Heahh ; as I haveoften proved by feehng my own Pulfe whilftI have been viewing them. In each of thefemi-Iunar Parts there appears a Cavity,which feems to clofe when thofe Parts cometogether, and to open itfelf again when theyfeparate. The Motions of the Heart are communi-cated to all the other internal Parts of theThorax-, and indeed feem to extend a greatDeal farther ; for a ftria Examination dif-covers, at the fame Time, throughout thewhole Animal, Contradions and Dilatationsgoing on that are apparently correfpondentthereto. It is however neceffary to remark, thatthefe Motions of the Heart are, fometimes,as it were fufpended, or unperceivable fortwo or three Minutes, after which they be-come renewed, and go on again with thefame Vigour and

Regularity as before. Andthis Sufpenfion of the Syftole and Diaftole,has made fome Gentlemen, to whom I havefhewn it, doubtful, whether the Part wehave been defcribing can therefore be theHeart. But their Doubt arifes wholly froma Suppofition that the Hearts of minute In-fedts muft continue beating with the fameConftancy, and be fubjeil to the fame Laws,as the Hearts of the larger Kinds of Animals,which probably is not the Cafe. The



??? The Situation, the Size, the Contra??ion,and Dilatation of the Part we fuppofe to bethe Heart, all concur in Support of thatOpinion ; but they can hardly all agree withany other of the Vifcera : and as to the Suf-penfion of its Motion, fince in the Tortoife,the Viper, the Frog, and perhaps manyother Creatures w^ho become torpid at fomeSeafons, the Motion of the Heart is fuf-pended or unperceivable for a confiderableLength of Time, there is no Abfurdity inbelieving that the fame Thing may happento this Infeft, which is fometimes in a tor-pid or inacliye State as well as they, withoutdoing it any Injury. Nay, that the Motionof its Heart (whether this Part be it orno) muft unavoidably be fufpended, whilftthis very Animal is contracted into a Ball,and ,as dry as Duft, is, I think, highly pro-bable. Tloe Blood or circulating

Fluid is fo ab-folutely colourlefs in this Creature, that theCurrent of it through the Veffels is undiftin-guifliable by Glaffes, however likely it mayfeem, from the ftrong Contraction of theHeart, that a Circulation muft be carriedon, and that too very brifkly. One feesindeed almofl every where a Sort of irregu-lar Agitation of fome Fluid, which may beperhaps the compound Motion of Currentsrunning ditferent Ways and forming fuch an Appearance,



??? Appearance, though no one fingle Currentis any where diftindly vifihle. From the under Part of the Thorax afmall tranfparent Horn proceeds, which canbe never feen unlefs the Infed turns on itsBack or Side. I know not whether it be aDiftindion of Sex, or to what other Purpofeit may ferve; for thefe minute Animalscannot poffibly be fo managed as to bringit under Examination when one pleafes andas it is only feen fometimes by Accident, Icannot pretend to fay whether all or fomeof them only are furnifhed therewith. Itis fhewn in the Figures i and 2. a a. beingmore commonly feen when the Creature isin the Maggot Shape than at other Times. Immediately below the Thorax is anotherannular Circle or Divifion joining upwardsto the Thorax, and downwards to the Ab-domen ; the Entrance whereof it ferves oc-cafionally

to enlarge or diminifh. This isfliewn fg. S' at the Letter e. The Abdomen or Belly f is much thelargeft Part of the Animal, and contains theStomach and Guts. When the Infed is fullof Food thefe Bowels appear opake and of aBlood-red or crimfon Colour, extending inLength from the Thorax quite through theBelly and great Part of the Tail, and exhibit-ing a fine View of the periftaltic Motion, orfuch gradual Contradions and Dilatations as feem



??? feem intended to propel their Contentsdownwards. Around the Bowels are many-Ramifications of Veffels both longitudinaland tranfverfe; and between the Bowelsand the Skin a Fluid exceedingly tranfparentfludluates in a Manner Words cannot de-fcribe. The Belly is capable of ftretching outgreatly in Length, or being fhortened verymuch and widening its Diameter : in fhort,it affumes many Shapes, and becomes, onOccafion, a Cafe including the whole Ani-mal, as will by and by be fhewn. From a Joint at the lower Part of the Bellyto the pofterior Extremity is what I call theTail. (Vid. fig. 5. g.) It has three otherJoints, to the lowermofl whereof the Bowelsextend themfelves, and appear contra6lingand dilating upwards and downwards, tho'not fo remarkably when they are empty as.full. This Part runs

tapering from theBelly to its End, and is lengthened or fhort-ened at the Creature's Will. When it is in-clined to fix itfelf by the Tail to any Thing(as commonly is its Way when it intendsto work with its Wheels) two, four, andfometimes fix little tranfparent Hooks orFins may be feen thrufl out at its End, andferving for that Purpofe. They are placed inPairs : one Pair is at the very Extremity, andthe other two a little Way up the Sides; butthe three Pair are feldom feen together. Though



??? Though this Infed fwims very Aviftly, andfeemingly with great Eafe, neither Legs norFins can be perceiyed to affift it in fo doing,unlefs thofe juft now mentioned about theTail, and the Florn under the Breaft, may beimagined fuch. Wherefore fince the Wheelsin its Head are always fet to work verybrifkly whenever gt; it begins to fwim, onemay reafonably prefume they are the Inftru-ments by -which it performs this Office.And, indeed, looking at the Manner of itsfvvimming through a Hand Magnifier, whenit is at large in a Phial of Water, will confirmthis Opinion greatly j for there one ftialloften difcern it rifing in a perpendicular Di-redion, and by the Rotation of its Wheelsclimbing as it were upwards and mountingthrough the Water; but finking down a-gain inftantly upon the ceafing of theirMotion. As I call thefe Parts

Wheels, I alfo termthe Motion of them a Rotation, becaufe ithas exadly the Appeai'ance of being fuch.But fome Gentlemen have imagined theremay be a Deception in the Cafe, and thatthey do not really turn round, thoughindeed they feem to do fo. The Doubt ofthefe Gentlemen arifes from the Difficultythey find, in conceiving how, or in whatManner, a Wheel, or any other Form, asPart of a living Animal, can poffibly turnupon an Axis, fuppofed to be another Part of



??? of the fatne hving Animal ; fmce the Wheelmuft be a Part abfolutely diftinCt and fepa-rate from the Axis whereon it turns -, andthen, fay they, how can this living Wheelbe nouriftied, as there cannot be any Veflelsof Communication between that and thePart it goes round upon, and which it muftbe feparate and diftindt from ? To this I can only anfwer, that place theObjeft in whatever Light or Manner youpleafe, when the Wheels are fully pro-truded they never fail to ftiew all the vifibleMarks imaginable of a regular turninground, which 1 think no lefs difficult to ac-count for, if they do not really do fo. Nay,in fome Pofitions, ,you may v/ith your Eyefollow the fame Cogs or Teeth whilft theyfeem to make a complete Revolution j for,the other Parts of the Infed being verytranfparent, they are eafily

diftinguiftiedthrough it. As for the Machinery, I ftiallonly fay, that no true Judgment can beformed of the Strudure and Parts of minuteInfers by imaginary Comparifons betweenthem and larger Animals, to which theybear not the leaft Similitude. However, asa Man can move his Arms or his Legs, cir-cularly, as long and as often as he pleafes,by the Articulation of a Ball and Socket,may not there pofllbly be fome Sort ofArticulation in this Creature whereby its Wheels



??? Wheels or Funnels are enabled to turnthemfelves quite round * ? Having defcribed the moll: remarkableParts of this Infedt, I fhall, by the four fol-lowing Figures, endeavour to reprefent fomeother of the mofl ufual Forms it affumes,both when its Wheels are fully protruded,and when the Edges only of them are fhewnwith their little vibrating Fibrillce. Fig. 6. is the Wheel InfeB raifmg itfelfon the Tail, flooping the Head down-wards, and working its Wheels about.This is a common Poflure, in whichthe Back is bowed, and the Belly ap-pears fhortened and diftended, greatPart of the Thorax being taken into it.The Wheels in this Pofition feem toturn horizontally, with their Backs up-v^'ards and towards the Eye, in whichManner they appear very diflindl aridlarge, with their Teeth bending all the * It is certain all

Appearances are fo much on this Side theQueftion, that I never met with any who did not on feeing itcall it a Rotation ; though from a Difficulty concerning how itcan be effefted, fome have imagined they might be deceived :Mr. Leeuwnhoek alfo declared them to be Wheels that turnround-, vid. Phil. Tranf. Nquot; 295. But I lhall contend withnobody about this Matter : it is very eafy for me I know tobe miftaken, and fo far poflible for others to be fo too, thatI am perfuaded fome have miftaken the Animal itfelf, whichperhaps they never faw, whilft inftead thereof they have beenexamining one or other of the feveral Water-Animalcules thatare furniihed with an Apparatus commonly called Wheels,though they turn not round, but excite a Current by themere Vibration of FibrilU about their Edges. fame



??? fame Way, and refembling as manyHooks. The different Parts of theAnimal, as before defcribed, are ex-plained by this Figure. Fig. 7. fhews the Animal turned with itsSide towards the Eye, as it frequentlyprefents itfelf. The Wheels here havethe fame Appearance as in the pre-ceding Figure : but one of them liesconfiderably below the other, the wholeBody being fomewhat twifled, wherebythe Horn under the Thorax is diflindtlybrought to View. Fig. 8. and 9. exhibit two of thefe Crea-tures in the Poflures they are often feen,when the Wheels are not thrufi; out,but the Fibrillcs appear moving up anddown with very quick Vibrations. Wefee particularly in fig. 9. the wholeSpace between thefe Parts gaping likea wide Mouth, and different from anyof the former Figures. To defcribe the many Poflures I

havefeen this Creature in would be a Wafle ofTime; but the Manner of its changing,when it pleafes, into a round Globule orBall, is fo remarkable a Part of its Hiflory,that I mufl attempt to give the beft Accountof it I can; as I have many Times obfervedvery attentively every Step in its Metamor-phofis. After having turned about ;ts Wheels, in^nbsp;various



??? various Directions, for two or three Hours,in the Water, and probably filled its Belly,(during which Time its Tail remains faften-ed to feme Dirt or Slime, or to the Slip ofGlafs it is placed upon,) one fhall perceiveit, by Degrees, moving them with lefs Vi-gour, and at lafl drawing them quite withinthe Head. The Head and included Wheelsfink down then very flowly into the Thorax,the Belly fwells, and the Whole appears like fig. lO. Soon after, the Thorax alfo (which nowcontains the Head and Wheels) is drawnwithin the Belly, and below the annularCircle at the Top of it, as fig. ii. repre-fents. The faid annular Circle then contracts,and its Sides come together like the Sidescf a Purfe when the Strings are pulled,clofing over the Head and Thorax, which,now, filling the upper Part of the Belly,make it nearly round, like fig.

12. In the laft Place, the three upper Jointsof the Tail come down over the lower Joint,which becom.es fixed ; immediately the Bellyalfo finks, or is pulled down, and indolesthe whole Tail. All the Parts being nowincluded in the Belly, which becomes theirCafe or Covering, it fwells into a roundBall, lies without any Motion, and appearsconfiderably opake. (Vid. fig. 13.) It fliliadheres however by the Tail. Some-



??? W/teel AnimaL i/rv itJ Mtwral T^Mtit/re^ Pia rcJ?ŽT. jSS. Ti^yni f I Fu;Xn Fifjov:



??? ieivrat Pa?´bt/rej PlarcJiJ.pacf. .'.KV. \ Ff/ xa \



??? Sometimes, when in the Maggot Form, ittolls its Head and Tail together, withoutdrawing them into its Body; in the Man-Â?ner offig. 14. All my Endeavours have hden hithertounable to difcover how thefe Creatures pro-pagate, though for three Years paft I havenever been without them, and am continu-ally fenfible of their Increafe, by obfervingNumbers of extremely fmall ones appearingfrom Time to Time : which undoubtedly areyoung Fry. There's however good Reafonto believe they proceed from Eggs : for Ihave often feen, in the Water along withthem. Parcels of Ova, gelatinous like theSpawn of Frogs, and of a Size proportion-able to the Wheel Animal.â€”But after what-ever Manner they are propagated, 'tis prettycertain, from the exceeding Minutenefs offome in Comparifon of others^ that theycome out

at firft in their perfed Shape, andare not the Nymphce of any other Infedt, astnany Creatures found in the Waters are. Mine have conftantly been kept in thefame Glafs Vefi^el, fometimes with and fome-times without Water ; for as the Sides of theGlafs were often left dry, I have fufferedthofe that had faftened themfelves there toremain fome Months in that Condition:neverthelefs, I always found them to become;as lively as ever on giving them frefh Water.Mr. Leeimenhoek kept fome Dirt, taken outof a Leaden Gutter, and dried as hard asVol, II,nbsp;Unbsp;Clay,



??? Glay, for twenty-one Months together; andyet when it was infufed in Water, Multi-tudes of thefe Creatures foon appeared un-folding themfelves,' and quickly after beganto put out their Wheels : and I myfelf haveexperienced the fame with fome that hadbeen kept much longer. All tlieir Actions feem to imply Sagacityand Quicknefs of Senfation. At the leallTouch or Motion in the VVater they inftant-ly draw in their Wheels. Notwithftandingtheir Smallnefs, one fees feveral Species ofAnimalcules fwimmJng in the Water withthem, compared to which themfelves appearlike Whales. Thefe Animalcules are theirPrey : which they take either by Purfuit, ordraw to them by the Current of Water whichtheir Wheels excite. It has conftantly been my Endeavour todifcover the Eyes of this Creature, but I havenever been

able to difcern that it has any.And yet, when one beholds it fwimmingalong with great Swiftnefs, turning its Headon every Side, and feemingly purfuing itsPrey, avoiding any Dirt or other Mattersin the Water that Vv ould obftrud its Pallage,and direding its Courfe with as much feem-ing Care, Choice, and ConduCl as Animalsâ€?that have Eyes do, one can hardly think itdeftitute of Sight. I would induftrioufly avoid giving wayto Fancy in Cafes of this Nature, but muft acknov/-



??? acknowledge nay fufpeding that it has Eyesfomewhere within its Wheels : and my Rea-fons for this Sufpicion are, its blundering, ir-regular, and flow Motions while it ap-)carsin the Form of a Maggot, before its Wheelsare put cut, and the Regularity, Swiftnefs,and fl:eady Diredion of its Motions after-wards : whereto I might add, that when itfwims along its Wheels are always out. Be-fides, all the Creatures wc know that movethemfelves from Place to Place with Swift-nefs, either by running, flight, or fwim-ming, are remarkable for their Keennefs ofSight ; and indeed it feems probable thatthe fame Rule may hold through all theAnimal Creation : for as the Gifts of Pro-vidence are ever fuited to the Exigencies ofits Creatures, and contrived in the befl Man-ner for their Prefervation, we can fcarcelyimagine Svviftnefs is

beflowed on any with-out the additional Blefl?Žng of Sight to directits Courfe ; flnce the former without the lat-ter mufl; unavoidably precipitate the Creatureinto continual Danger of Deflruftion.â€”Thismakes me fuppofe it may poflibly have Organsof Sight fomewhere about the Wheels : noris there any thing more extraordinary in thatthan in the Eyes of Snails, which are gene-rally allowed to be placed at the Extremitiesof their Horns, and confequently mufl; bethrufl; out and drawn in v/ith them. I cannot conclude this Subjed; withoutdoing all the Honour I am able to the Me-U 2nbsp;mory



??? mory of Mr. Leeuwenhoek, by repeatii??gjÂ?that we are obliged to his indefatigable In-duftry for the firft Difcovery of this moftfurprizing Infed. CHAP. VII. Different Kinds c/'Wheel Animals. H E R E are found in the Waters fe-veral other Kinds of Animalcules,furniihed with Inftruments for making anEddy, and thereby bringing to themfelvesfuch minute InfeCls, or very fmall Particlesof Matter, as ferve them for Food. Amongthefe fome appear to have a rotatory andothers a vibrating Motion ; fome alfo feemcapable of being employed both Ways. In the Ditch-Water fent me from Nor-ivich, as before-mentioned,233,1 difco-vered feveral Wheel Animals with Tails enor-moufly long, but in all other Refpeds, as faras I could difcern, differing not at all fromthofe juft now defcribed ; the Motion of theWheels, the Pulfation

of the Heart, and theUndulation of the Bowels appearing exadlythe fame in both : Nothing therefore feemsfarther neceffary than to give the Pidure ofthem, which fee Fig. i. Flate XII. Fig. 2 and 3 in the fame Flate, repre-fent two different Sorts of Animalcules, feve-ral whereof were found fome Years ago, in Water



??? Water taken out of a Leaden Ciflern thatftood in Somerfet Garden.â€”The anteriorPart in the firft of thefe has a large Opening,,furrounded with fliarp Spicid^e, a, and is evi-dently cruftaceous, though the Body andTail are mufcular. It is not eafy to difcernthe Inftruments within this Mouth or Open-ing that ferve to form a Current of Water,ss the Creature does not thruft them beyondthe Neck b. When it fwims along it feemsextremely formidable to the minuter Ani-malcules, Multitudes of which are frequent-ly fucked in, together with a great deal ofWater, which is fpouted out again immedi-ately. When the Tall is faftened to fome-thing, it turns the Body about and diredls itswide Mouth to every Side, and bringsaStreamof Water from a confiderable Diftance. TheMotions of the Bowels are diftindlly vifiblein this Animal;

and within feveral of themone may fee an opake oval Body c, Vv'hich byits Size and Appearance I imagine to be anEgg; which if it is, it fignifies their Increafeto be much lefs than that of moft other mi-nute Animalcules; for I never obferved morethan a fingle one in any of them; and in-deed I never found the Creatures themfelvesin very great Number. They are fomewhatlarger than the common Wheel Animal. Fig. 3. reprefents an Animalcule foundin the fame Water with the former, and re-fembling: it pretty much in the â–  Size andU 3nbsp;Shape



??? 294 Btfferent Wheel Animals,Shape of its Body, though its Head and Tailare different: for this Creature's Tail is fur-nifhed with a Couple of Inftruments a a, thatlie flieathed therein, unlefs Avhen they aremade ufe of to faflen it to any Thing, thatit may the better be enabled to occafion anEddy of Water and bring its Food to it withthe Stream. During the Time it is fo em-ployed the Body appears extended (as in theFigure) and a Number of Fibriilce, protrudedfrom two prcjeaing Parts b b that compofethe Head, put the Water into a violent Mo-tion, and excite a Current, by their vigorousand quick Vibrations, which fets direfrlytowards the Mouth c. This little Creature is entirely mufcular,and frequently changes the Form of its Ap-pearance by contracting its Body and pullingin its Head or Tail. The

periftaltic Motionof its Bowels, which are confiderably opake,is feen working upwards and downwards inan odd Manner, but no Part can with anyCertainty be known to be either Luno-s,Heart, or Stomach. In many of them how-ever, an oval Body, which I guefs to be anEgg, is very diflinguifliable, contained feem-ingly in a Uterus, or Veffel, that feparates itfrom the oth er Bowels. They lived with mefeveral Days in the Vv'ater they were broughtin, but I could never be fo lucky to fee anyof thefe Eggs, (if fuch they are) difchargedfrom the Animal. CHAP,



??? C H A P. VIIL Animalcules with Shells and Wheels, IN the Summer of the Year 1745, I firfttook Notice of three Sorts of V/heel Ani-mals 1 having Shells, which I found herdingtogether in the Water of the Ciftern in theGarden of Somerfet Houfe, and have feenfince in other Waters. The firft of them isreprefented by the Figures 4, 5, 6 : the fe-cond Sort by thofe 7, 8, 9, 10: and thethird Sort are marked 11, 12, 13. PlateXII. The firft Sort when extended is in Lengthabout twice its Breadth. It is contained in aShell, whofe Fore-part or End is armed withfour very long Spikes on one Side of itsRim, the other Side whereof has no Spikes,but is waved or bent in tv/o Places, muchlike the Form of a Turkifh Bow: vid.fig. 6. The pofterior End has a large cir-cular Hole through which the Tail is piitout. By this Tail it faftens

itfelf to anyThing it meets with, when it intends to fetthe Wheel-work at its Head in Motion;but in fwimming, and at all other Timesv,'hen it is not fixed by it, it wags this Tailbackwards and forwards as a Dog does his, 1nbsp; Thefe are called Wheel Animals, from their refemblingthe foregoing in feme Particulars. U 4nbsp;and



??? and makes ufe of it on other OccafionSawhich we lliall prefently take Notice of. Its Body feems divided into three Parts,the Plead, Thorax, and Abdomen : eachwhereof is capable of great Diftention andContradtion; the Creature being able byextending them all three to protrude itsHead beyond the Shell, and on the contra-ry, by contrafting them, to draw its wholeBody a great Way v/ithin the fame. The Head when extended divides intotwo Branches, between which another Part(a Kind of Probofcis) is puftied out, atwhofe End are two Fibrils, that appearwhen at Reft like one very broad Spike, butwhich it can move very brilkly to and fromeach other with a vibrating Motio?i, bring-ing thereby a Stream of Water to its Mouth,whofe Situation is juft betwixt them. Andthe better to eifed this, feveral of the likeFibrin^

are placed on each Side of the Head,â– lyhich vibrate in the fame Manner, as dolikewife fome very fmall ones at either Cor-ner. All this may be underftood by view-jngA- 4- But fometimes it alters the Form of thetwo Branches, rounding the Ends thereof,and changing the vibrating Motion of itsFibrilla: into a Rotation, or at leaft whatfeems to be fo; at which Time'the Hea4appears as ztjig. 5. Jmme-



??? Immediately to the lower Part of the ,Head the Thorax is joined, feemingly ofa mufcular Contexture, and containing with-in it an Intefline, which by its Motions muftbe either the Lungs or Heart of the Ani-mal ; fee b.fig, 4. and 5. A Communication between the Thoraxand the Abdomen or Belly is continued byMeans of a fhort Veffel c, whofe alternateContractions and Dilatations occafion theAbdomen to rife and fall alternately, havingat the fame time a Sort of periftaltic Mo-tion. Through this Veffel or Gut all theFood the Animal takes in is conveyed direil-ly to the Abdomen, where it becomes digeft-ed, and is then difcharged by the Anus, whichis placed fomewhere near the Tail; but wehave not yet been able to difcover exadllywhere, for the Fzeces are thrown out fome-times at the lower Opening of the

Shell,and fometimes they are carried upwards(between the Shell and the Body of theAnimal) and caft out with a confiderableForce at the other End, by the Motions ofthe Fibrillz, which the Animal can employto form a Current, not only towards himbut from him. The Tail has three Joints, and is cleft ordivided at its Extremity, by which Means itcan the better faffen to any Thing. It is feenmoft commonly iffuing through the Hole^t the lower End of the Shell, wagging nim-bly



??? bly to and fro, and is made ufe of in fwim-ming to fteer or direft its Courfe : but whenthe Water wherein the Animal abides is al-moft dried away, or when it has a Mind tocompofe itfelf to reft, it contra??s the Headand Fore-part of the Body downwards, andpulls the Tail upwards, in fuch a Mannerthat the whole Animal is brought intirelywithin the Shell : and at fuch Times onlythe anterior Edges of the Shell, and theSpikes proceeding therefrom, can be fullydiftinguiflied, and determined to be as repre-fented fig. 6. whofe Defcript ion was juft nowgiven. For the Shell is fo extremely tranf-parent that its Terminations cannot be feenwhen the Infeft extends beyond it : butwhatever paffes within it is as plainly viftbleas if there was no Shell at all. â– Fig. 7, 8, 9, and 10, ftiew the feveralAppearances of the f?Šcond

Species of thefefhelled Animals having Wheels, which dif-fers from the firft in fome Particulars nowto be defcribed,quot; The Body of this Species confifts of threeParts, in like Manner as the other does ; onlythe Thorax and Abdomen are not in thisfeparated by a Gut or intermediate VefiTel asthey were in that, but are joined immediatelytogether j and at that Place in the Thorax,where, in the other Species, I have defcribedan Inteftine, which I fuppofed to be eitherthe Lungs or Heart, an Heart is plainly per- 1 o ,nbsp;ceived



??? ceived in this, having a regular Syftole andDiaftole, and nearly of the fame Form andSize with the Heart of the common Wheeler,as the Figures 7, 8, and 9, are intended toiliew at the Place marked a. This Species likewife draws its Head andTail occalionally within the Shell, as z.t fig.20; and then its Shell appears terminatedon its Fore-part by fix ftiort Spikes on oneSide of the Rim and two on the other, in-ftead of the four long ones wherewith thefirft Sort is armed : but this does not alwaysprotrude its Head like the other, fo far outas to cover the Edges of the Shell intirely:fometimes on, the contrary, the Spikes of theShell are feen beyond the Head, and theFibriilce mentioned in the former Defcrip-tion appear playing between them, as at fig,7. Hov/ever the Head very commonly is as at the Figures 8

and 9.--Thefe are the chief Particulars wherein this Animal differsfrom the former. As to their Propagation, both Species car-ry their Toung in oval Saccidi or Integu-ments, fa'.lened, externally, to the lower Partof their Shells fomewhere about the Tail:Thefe Sacculi are lometimes opake only atone End, and feemingly empty at the other,fsej%. 5 : Sometimes the Middle Part ap-pears opake with a Tranfparency all round,like fi.g. 7 ; and much Variety of Darknefsand Tranfparency may be diftinguiftied, ac-cording



??? cording to the different Maturity of the Em-brios in thefe Bags. It is highly entertaining to fee a young oneburff its Integuments, and gradually forceits Way through them : in doing which theParent is greatly affiffant, for by waggingher Tail to and fro, and ftriking the Shell,Skin, or Covering, brifkly therewith, theyoung one's Head Part becomes as it werefqueezed forvs^ards into the Water, tho' theTail cannot fo foon be difengaged. In thisCondition the young one fets its Wheelsa-going, and exerts all its Endeavours, 'tillat laft it frees itfelf from Confinement, andfwims away, wagging its Tail as the old onehad done before it, and leaving the Integu-ment adhering to the Shell of the Parent;who then ufes Abundance of Contrivancesand Efforts to get rid of it, ffriking againftit with her Tail, fixing the End of her

Tailthereto and darting her Body forwards, withfeveral other very odd Motions not eafy tobe defcribed. A young one almoft difengaged from theShell, being faftened thereto only by theTail, is ftiewn jig. 9. h. The Subjedt fromwhence this Pidure was exactly taken,during the Performance of all the Particu-lars above defcribed, had alfo another JSw-brio, c, adhering to its Shell. Thefe Animals have one, two, three, nay,fojnetimes even four or fi,ve of thefe young ones



??? ones hanging to them : but they are fre-quently without any at all, like the Figures4 and 8. The third Species of cruftaceoUs Animalswith Wheels, fhewn fig. 11, 12, 13. is re-markably different from the former two inthe Shape and Fafhion of its Shell, whichextends on either Side a curved or hookedProcefs, that bending towards the Tail, in-ward, ends in a fharp Point, and is within afourth as long as the Tail itfelf.â€”The HeadPart of the Shell differs alfo from thofe be-fore defcribed, in the Order and Difpofitionof the Sp?Žciil?“, of which it has four longerand two fhorter ones, placed as ivifig. 13.where by the Body's being contraded anddrawn confiderably within the Shell, as fre-quently is the Cafe, the Top of the Shellis perfe6lly diflinguifhable, and its Spiculceplainly feen. The Tail of this Creature has the

likeFigure, Articulations and Motions with thatof the other Species : and its Body may pro-perly be divided in the fame Manner astheirs, though in Shape it appears fomewhatdifferent through the Shell, which theDrawings exprefs fufficiently without anyparticular Defcription. From its Head two Arms or Branches arefrequently extended, and the circular Endof each is furnifhed with a Border of Fibril-la, feeming at fome Times to have a very quick



??? quick Vibration, and at others a rotatoryMotion, occafioning a rapid Current in theWater. Their Ova are carried at the Tail End,either faftened to the Tail itfelf, or to theProceffes of the Shell, as at fig. 12. One,two, or three are the Number ufually hang-ing to them ; but fome, though very few,have four or five. The I'oung burft theirInteguments, and are hatched very probablylike the Species before defcribed; but hav-ing never had the Pleafure of feeing themdo fo, I can fay nothing more to this Partof their Natural Hiftory. CHAP. IX. The Water-Flea with branched Horns, A True Figure and Defcription of thislittle Creature having never yet beenpubliflied amongft us, what follows I hopemay prove acceptable. The Name given it by Swammerdam, ofPulex aqiiaticus arboreficens, I chufe to retainhere, as exprefling

aptly enough its Motionsand Appearance.â€”It is found in Refervoirsof Rain Water, in Bafons, Ponds, Ditches,iSc. where the Water is not often renewed jand that fometimes in fuch Abundance, a^ by



??? by its red Colour to make the whole Surfaceof the Water appear like Blood This Animal is cruftaceous, being coveredwith a thin oval Shell in the Manner of aLobfter or Cray-Fifli, but with this Diffe-rence, that the Shell being open a good Partof its Length, the Animal can thereby putout and draw in its Legs and Part of theBody when it pleafes. The upper Part of the Shell bears a nearRefemblance to the Head of a Bird, hav-ing a fharp-pointed Procefs very much likea Beak or Bill, but intirely fixt and immove-able ; and the Eye being placed near there-to, in a Situation much correfponding withthat of a Bird, adds much to the Refem-blance, This Eye feems compofed of feveralfmall Globules, though not pearled as thofeof Land Infefts, but all contained in one In-tegument, wherein they appear to be in

fomeDegree moveable. The Animal has two ofthefe Eyes: but as he always lies on oneSide when placed in a Drop of Water to beexamined by the Microfcope, no more thanone can then be feen; which induced Mr.Bradley to imagine it had only one Eye, andfrom thence to call it Monoculus % but who-ever beholds the monftrous Pidture that â€? Some Swarms of them are red, and others green ; butwhether this Difference be owing to their Food, or fomeother Accident, or whether they are of diiTercnt Species, Iam unable to determine. Writer



??? Writer has given of this Infed in his Bookon the Works of Nature, will be little fur-prized at any of his other Miftakes. A little below the Eyes, two Horns, whichare moveable, are joined to the Â?helly Headtheir Infertion being in the Manner of Balland Socket. Each of thefe Horns comesout in one fingle Trunk at firft, but dividesfoon into a Pair of Branches, each Branchhaving three Joints. A fmall Hair Briftlegrows out from either of the two firft Ar*ticulations, and three pretty long ones fromthe Extremity of the laft. Juft beneath the Infertion of thefe Hornsa long Kind of Gut runs down almoft theLength of the whole Body, where it joinsto a Part which in Shape very much refem-bles the Toe of a Bird, having a largeClaw or Talon at the End thereof. TheCreature can move this Part beyond its Shellwith a great deal

of Force, and by thatMeans, as I apprehend, perfornis its fpring-ing or leaping Motion. It has eight Legs or Fins befides this,which, when the Creature lies otherwifeftill, are neverthelefs in a continual and nim-ble Motion, forming a brifk Current of Wa-ter, like that of many other Animals. Theyare alfo very ferviceable in fwimming, andafiift in its circular Motion, of which I fhallprefently fpeak. Behind



??? Behind the abovementioned Gut, and asit were detached from the reft of the Body,the Heart is placed, and may be feen dilat-ing and contradtirig, alternately, with a veryregular and diftindt Syftole and Diaftole. The lower Part of the Shell terminatesin a long Spike or Tail, which is withoutMotion, but thickly fet with fix Rows offtiort ftrong Spines, making its Appearancelike the prickly Horn or Snout between theEyes of Lobfters, Cray Fifti, Shrimps, amp;c. Swammerdam has very judicioufly ob-ferved * (what every Body who examinesit carefully will difcover to be true) that thisAnimal has three dift'erent Kinds of Motion.The firft is a fmooth and even fwimming,whereby it carries itfelf horizontally alongin the Water. The f?Šcond is a fudden fkip-ping or leaping, much refembling that of aFlea. And the

third is, when lying at theBottom of the Water, it turns its wholeBody round as it were on a Center, with aVery brifk Rotation, by Means of its fmallLegs or Fins. As no Creature lives without its Tormen-tors, this is very much infefted by the ShelledWheel Animal already defcribed. Page 298,and ftiewn in the Plate with this, 7, 8, 9,Both thefe Infedls are in great Abundancefrequently in the fame Water; and when that 3 s * Hift. Gen. des Infeftes, p. 69, 70. Vol. II.nbsp;â–  X



??? is the Cafe, it is not uncommon to difcoverfive or fix of the Shelled Wheel Animals faf-tened by their Tails to the Shell or Horns ofthe Water-Flea, and caufing to it feeminglya vafi: deal of Uneafinefs; nor can they bedriven away, or fliaken off, by all the Mo-tions and Efforts the Creature makes ufe. offor that Purpofe. C H A P. X. The Bell-Flower Animal, or Pltmed Polype. I Was firft informed of this Creature by myinduftrious Friend Mr, William Arderon,towards the End of the Year 1743, as hisLetters fhew ; and in the Year 1744Â? it wastaken Notice of by Mr. Trembley, who gaveit, in his Memoires, the Name of tlie Polype aPannaehe, or Plumed Polype. My Friend,who difcovered it in his Searches for thePolype, called it the Bell-Flower Animal-,and after favouring me with his own Qb-fervations, fent me fome of

the Creaturesthemfelves, which living with me feveralMonths, I had fufficient Time and Qppor-tunity to examine and confider them. Andas there feems fome little Difference betweenthofe in my keeping, and what Mr. Trembleydefcribes, they may poflibly be of anotherSpecies, thpugh of the fame Genus. This



??? This is one of the many Kinds of WaterAnimals which live as it were in Societies:of which fome Sorts hang together in Cluf-ters, but can detach themfelves at Pleafure;whilft others again are fo intimately joinedand conneded together, that no one feemscapable of moving or changing Place with-out affeding the Quiet and Situation of allthe reft. But this Creature forms as it werean.intermediate Gradation between the othertwo, dwelling in the fame general Habita-tion with others of its own Species, fromwhence it cannot intirely feparate itfelf; andyet therein it appears perfedly at Liberty toexert its own voluntary Motions, and caneither retire into -the common Receptacle,or pufti itfelf out from thence and expandits curious Members, without interferingwith or difturbing its Companions. They dwell

together, from the Numberof ten to fifteen (feldom exceeding the lat-ter, or falling fliort of the former Number)in a filmy Kind of mucilaginous or gelati-nous Cafe ; which out of the Water has nodetermined Form, appearing like a littleLump of Slime, but when expanded therein,refembles nearly the Figure of a Bell withthe Mouth upwards j and is ulually aboutthe Length of half an Lich, and one Quar-ter of an Inch in Breadth or Diameter. ThisCafe being very tranfparent, all the Motionsof its Inhabitants may be difccrned through X 2nbsp;it



??? it diftindly. It feems divided, internally,into feveral Apartments, or rather to con-tain feveral fmaller Sacculi, each of whichinclofes one of thefe Animals. The Open-ings at the Tops of thofe Sacculi are but juftfufficient to admit the Creature's Head, anda very fmall jPart of its Body, to be thruftout beyond them, the reft remaining alwaysin the Cafe. The Animal can however whenit pleafes draw itfelf intirely down within theCafe, which is an Afylum to fecure it fromits Enemies (for it is not unlikely many ofthe larger aquatic Infeds prey upon it) anda fafe and agreeable Retirement wherein toperform the Fundions of Digeftion, Sleep,and the other neceftary Calls of Nature.This Cafe it can, I fay,, retire into at Plea-fure * and it never fails to do fo when anyfudden Motion of the Water, or of the Vef-lel it is

in, difturbs it : as alfo when it hasfeized with its Arms any of the minute In-feds which ferve for its Food. The Arms are fet round the Head to theNumber of forty, having each the Figureof a long f, one of whofe hooked Ends isfiiftened to the Head ; and all together whenexpanded compofe a Figure fomewhat of aHorfe-fioe Shape, convex on the Side nextthe Body, but gradually opening and turningoutwards (fee?Ÿg. 19 and 20, Flate XII.) foas to leave a confiderable Area within theouter Extremities of the Arms. And when thus



??? thus extended, by giving them a vibratingMotion, the Creature can produce a Currentin the Water, which brings the Animalcules,or whatever other minute Bodies are not be-yond the Sphere of its A6tion, with greatVelocity to its Mouth, whofe Situation isbetween the Arms : where they are takenin, if liked, or elfe, by a contrary Current,which the Creature can excite, they are car-ried away again : whilft at the fame Timeother minute Animalcules or Subftances,that by lying without fide the Inclofuremade by the Arms are lefs fubjedi to theForce of the Stream, are frequently feizedby them : for their Senfe of Feeling is foexquifite, that on being touched ever foflightly by any fuch little Body, it is caughtimmediately and conveyed to the Mouth.However, one may obferve the Creature isfometimes difappointed in its Acquifition :for

after drawing down one of the Armsfuddenly inwards towards the Mouth, it mayhe perceived flowly extending itfelf again,,without the Creature's retiring into itsCafe ; which it fails not to do on meetingWith any thing worth its while. The Food is conveyed immediately fronathe Mouth or Opening between the Arms,through a very narrow Neck, into a Paflageâ€?feemingly correfpondent to the Oefophagusin Land Animals; down which it pafles intothe Stomach, where it remains for fome X 3nbsp;Time, ! â– -i-jjil 'tÂ?CI m



??? Time, and then is voided upwards, in fmallround Pellets (which at firft I imagined tobe its Eggs) through a Gut, whofe Exit isnear the Neck, where it was firft taken in. The Body of this Animal confifts of threeParts or Divifions, in the uppermoft whereofall the aforementioned Inteftines are con^tamed, though they are not to be diftin-guiftied when the Creature is hungry; butafter it has eaten they become diftended andopake^ and may very plainly be difcovered.The other two Divifions (the lowermoft ofwhich I take to be fixed to the Bell or out-ward Cafe) feem of no other Service than togive the Creature Power of Contraftion andExtenfion. The Arms feem not able like thofe ofthe common Polype to contrail or ftiortenthemfelves j but inftead thereof, when theAnimal retires into his Cafe, they arebrought

together in a clofe and curious Orrder, lb as eafily to be drawn in. Their gene-ral Figure, when expanded, is that of a Cup,whofe Bafe and Top are of an Horje-poeX' orm j but they prefent fometimes a verydifferent Appearance, by feparating into fourParts, and ranging themfelves in fuch Sortas to reprefent four feparate Plumes of Fea-thers.â€”Seefg. 22. 1 could never difcover any Eyes theyhave, and yet find fome Reafon to believethey fee : for on being fet in the Light of the Sun,



??? Sun, or a Candle, or brought out of the Darkinto the Day-light, though contradled beforeand retired into the Bell, (as indeed they ge-nerally are when in the Dark) they con-ftantly extend their Arms for Prey, and ftiewevident Signs of being pleafed. Befides the particular and feparate Motioneach of thefe Creatures is able to exert with-in its own Cafe and independent of the reft,the whole Colony has together a Power ofaltering the Polition, or even of removingfrom one Place to another the Bell or com-mon Habitation of them all. Plence thisBell is feen fometimes ftanding perfectly up-right {z-sjlg. 15 and 17.) fometimes bendingthe upper Part downwards {^s Jig. 16.) It has been mentioned already, that be-tween ten and fifteen of thefe Animals dwelltogether, as it were a little Community, inone Bell-like Cafe or common

Habitation :but their Number increafing, this Bell maybe obferved to fplit gradually, beginningfrom about the Middle of the upper or an-terior Extremity, and proceeding downwardtowards the Bottom, till they feparate atlaft intirely, and form two compleat Colo-nies, independent of each other; one ofwhich fometimes removes itfelf to anotherPart of the Veffel. The Manner how thefingle Animals propagate, I have never beenable perfectly to difcover, though there isfome Reafon to conjecture it may be by theX 4nbsp;Means if I. illill



??? Means of Eggs as fmall opake Bodies of aconftant and determinate Figure are fome-times feen lying in their Bells : and unlefsthey are Eggs I know not what to make ofthem. Their Shape is nearly that of aWeaver's Shu:tie, being compofed of twocircular Arcs, whofe concave Parts are to-wards each other. The Breadth is abouttwo Thirds of the Length, and in the Mid-dle of each a circular Spot appears moreopake than the reft, which poffibly may bethe Embrio. But as I never faw any ofthem come to Perfedion, I can make nofarther Judgment of them than what theirSituation and Form fuggefts, They are re-prefented15. The Bells, or Colonies of thefe Animals,are to be found adhering to the large Leavesof .Duckweed and other Water Plants; andmay eafieft be difcovered, by letting a Quan-tity of

Water, with Duckweed in it, ftandquietly for tliree or four Hours in GlafsVeffels, in fome Window, or other Placewhere a ftrong Light comes : for then, if anyare about the Duckweed, they will be found,on careful Infpedion, extending themfelvesout of their Cafes, fpre;iding their Plumes,and making an elegant i\ppearance. They are extremely tender, and requireno little Care to preferve them : their moftgeneral Diforder is a Kind of Slime or ra-ther Mouldinefs, which will fometimes enr velope



??? â– ydope them in fuch a Manner as to provemortal. The beft Way of curing this is,by gently pouring a large Quantity of Water(perhaps two or three Quarts) into theVeftel where they are kept, and letting itrun off flowly : by which Means the Slimi-nefs will gradually be loofened and carriedaway with the Water. As to Food, if frefh Water be given themdaily, they will findfuflicient for themfelves;and it is dangerous to try any other Way offeeding them, for the fmalleft Worms, orother viflble Infeds one can think of givingthem, will tear their delicate Frame in Pieces. Flg. 'i^. reprefents one compleat Colonyor Bell, ftanding eredl, with all the Ani-r4ials out of their Cafes, and their Arms ex-tended for Prey : exhibiting all together avery pretty Appearance. Here a fhews theGpake Bodies fuppofed to be Eggs. Fig. 16. fhews all the

Creatures with-drawn into their Cells, and the End of theBell inclining downwards. Fig. 17. the Bell ere6l, vi^ith only one ofthe Animals coming out, in order to fhewits Connedion with the Bell. Fig. iB. reprefents a Colony dividing. Fig. 19. one compleat Animal, greatlymagnified, to fhew its feveral Parts morediftindly. Fiz. a,nbsp;the Horfe-fhoe-figured Head. b,nbsp;h, the Arms feen from one Side, c. the m



??? c,nbsp;the narrow Neck. d,nbsp;the OefophagLis. e,nbsp;the Stomach. f,nbsp;the Gut or laft Inteftine, throughwhich the Food paftes, after beingdigefted in the Stomach. g,nbsp;the i\nus, where the Fasces are dif-charged in little Pellets. h,nbsp;i, that Part of the Bell which fur-rounds the Body of the Animal, andclofes upon it when it retires down. Fig. 20. The Head and Arms feen inFront. Fig. 21. The Head and Arms clofing to-gether, and difpofing themfelves in order tobe drawn down into the Bell. Fig. 22. The Arms arranged in a Fea-ther-like Appearance. CHAP. XL The SATYR. Frequently have taken Notice, in feveral__ Infufions of Vegetables, of a little cruf-taceous Animalcule, whofe Pidure is givenfg. 25th of this fame Plate XIL The Shellof this Creature is fo exceedingly tranfpa-rent, that

unlefs great Attention be givenit cannot be difcerned at all. It feems tocover the Back only of the Animal : its Bel- I7.



??? 1y, and under Parts, appearing to have noShell. The Middle of the Body, containingthe Bowels, (whofe periftaltic Motion maybe difcerned) is fomewhat opake, and inthe Shape of a Bottle with the Mouth down-wards ; the Sides are tranfparent, and ftiewmany Veffels running through them. FourLegs, or Fins, divided near half their Length,and ferving either to walk or fwim, iffuefrom the opake Part, and reach beyond theEdges of the Shell : and two thicker andftiorter Limbs, pointing diredly forwards,each of them armed with a ftiarp Claw, areplaced at the Head-End, and probably arethe Inftruments wherewith it takes its Prey.On each Side of the narrow Part of theopake Body, at fome little Diftance there-from, one fees a round black Spot, the Ufewhereof I don't pretend to guefs.â€”This Ani-mal is brilk and vigorous, fwimming

fome-times with great Swiftnefs through the Wa-ter, at other Times it creeps along at theBottom of the Drop, and now and then ikipsnimbly like a Flea. It often ftiews itfelf inProfile, as reprefentedJig. 23. Monfieur Joblot (whofe Imagination hasfrequently exaggerated the Figures of Ani-malcules to be found in Water,) tells us, thathe once difcovered, in an Infufion of theAnemony, an Animalcule having on its Backa Mafk or exad Reprefentation of a Satyr sPace-, and he gives a Pidure fuitable to that7nbsp;Idea.



??? Idea. But, making a confiderable Allowancefor the Fruitfulnefs of his or his Painter'sFancy, I think it not unlikely that the Sub-jedl we are treating of might have been thelittle Animal he faw : for the two blackSpots, with the Part of the Bowels that comesbetween them, have fome Refemblance ofa Nofe and Eyes ; the two Points, whichterminate the Shell at the Tail-End, appearfomething like a piqued Beard; the Dif-tance between may pafs for a Mouth, andthe Whole' put together, might by a trueLover of the Wonderful, be worked up tothe extravagant Likenefs of a Â?S^z/yr's Face.â€”But this is mentioned only by the by, andas a Reafon why I give it the Name ofSatyr. CHAP. XII. Three aquatic Animals defcribed. rr-^OWARDS the End of September, inX the Year 1743, fome Water takenfrom a

Ditch at Tooting in Surry, (whereinmany Polypes of an exceeding fmall Kindhad been difcovered, by my worthy, inqui-fitive, and obliging Friend the Rev. Dr. Hen-ry Miles, F. R. S.) was fent to me in a Phial,in order to be examined. And whilft I wasviewing the Polypes with the Microfcope, I had



??? iiad the Pleafure of finding three differentminute aquatic Animals, which I had neverbefore obfcrved. The firfl of thefe feemed to the naked Eyelike a very fmall and flender Worm, of a-bout one Third of an Inch in Length : butthe Microfcope foon fhewed jts real Form,and the Singularity of its feveral Parts, inthe Manner they are reprefented Plate XII. fig- 24- From the Fore-part of the Head of thisAnimal a long Probofcis, Horn, or Snout wasextended, moving itfelf every Way withgreat Readinefs, and iffuing from that Partof the Head where the Mouth fhould be ;which anterior Part changed its Appear-ance according to the Motions of the Inftru-ment, fometimes extending itfelf and becom-ing more flender, and at other Times fhorten-ing itfelf and growing thicker. About theHead it had fomewhat of a yellowifh Colour,but all

the reft of it was throughout per-feftly colourlefs and tranfparent, except theInteftines, which were confiderably opake,and difpofed as in the Pifture. In them al-fo a periftaltic or internal Motion was dif-tindtly vifible. Along its Sides were feveralPapiiy with long Hairs growing from them:its Tail ended very bluntly : it had two blackEyes, and was extremely nimble. I found only this fingle Animal of itsKind, from which I drew up the above Re-marks



??? marks at the Time of viewing it, when itsFigure was likewife carefully taken j butfoon after I had the Favour of a better Ac-count in a Letter from Dr. Miles, who hadPlenty of them under his Infpedtion : andthis I fhall lay before the Reader in theDoftor's own Words. quot; The Worm found in the Water in whichquot; I met with the Polypes in this Neighbour-quot; hood is ofvarious Sizes, from about Vo of anquot; Inch to half an Inch, and about theThick-quot; nefs of the Worms we feed the Polypesquot; with. It is tranfparent, excepting in theMiddle where the Gut runs, which theFsces make look of a dirty Colour, but ithas no Rednefs as the Worms have, andquot; for that Reafon might be reckoned a-quot; mongfl: the Infeds which fome havequot; erroneoufly called exanguious, fince ourquot; Eyes,

affifted by Glaffes, fhew them toquot; have Blood : as I fhall prefently tell youthis has. quot; The Form of it (when magnified Imean) refembles in many Particulars fomeof our Caterpillars that feed on Vegeta-quot; bles. It is infected as they are, and it isquot; hairy: here and there a little Tuft ofquot; Hairs, and in other Places a fingle Hairquot; regularly.growing out of the Sides, as Ihave attempted to reprefent in the Fi-gure. I faw the periflaltic Motion ofthe Gut, and once faw it exclude Fasces, quot; three



??? three or four Clufters together, which re-fembled exadly thofe of our commonCaterpillars, or of the Silk-worm Cater-pillar. But the moft remarkable Thingin this Creature is a Kind oiHorn or Feelerwhich it feems to carry in its Mouth, andmay be juft feen by the naked Eye ifyour Water be clear. 'Tis in the largerones about A Inch long. This (I knownot vvhat to call it) it waves to and againas it moves in the Water, or when itcreeps up the Side of the Glafs; whichit does fomewhat like a young Leech, butwithout contracting its Body fo much, andrather in the Manner that Caterpillars do.quot; I have not been able to learn, thoughI have viewed it a long Time together,whether it gets any Food with this Horn,nor can I find whether it be hollow: butI am certain 'tis not pointed, but ratherblunt: nor have I ever feen it contractedany

thing confiderably.â€”I muft not omitto tell you, that 'tis a very tender Crea-ture ; for in taking up the firft I viewedwith a Qiiill, as we do the Polypes, by theSide of the Glafs, I injured it fo much,that it was nearly cut in two, and itsHorn came oftquot;, after it had been a littlewhile in the Drop of Water upon theSlip of Glafs. I was glad of this laft Ac-cident, as it gave me an Opportunity ofobferving the Horn or Feeler in a better quot; Manner lt;cÂ?ttetclt;tlt;c(ft( lt;eflt; lt;( lt;C C(lt;lt; (CÂ?lt; lt;(Â?Â? lt;f Â?c â™? flt;lt; ((tcÂ?tÂ?t



??? Manner than I could otherwife have done ^for hereby it appeared to me to have growriinto the Fore-part of the Head or Mouth,and to have been placed (as fome Bonesare) in a Socket, the End next the Headfeeming claviculated or clubbed, and con-fiderably bigger than the other: the Headquot; alfo in the Place where this Horn hadquot; been inferted was left with a Hollow fuit-quot; able to fuch Articulation. I am doubt-ful whether the Creature can contraft thisHorn or not, nor can I tell whether therebe any Communication between it andquot; the Entrails. I took Notice that in or-quot; der to wave it about confiderably it con-tra6ted its Head a little, as if to hold itquot; fafter and have moi-e Command of it; andquot; indeed the Head refembles a Sort of For-quot; ceps grafping this Feeler at the thickquot; End.

The faid Horn or Feeler has no-thing remarkable in its Texture, but ap-pears fmooth and tranfparent, withoutquot; any of the Afperities that we find on theArms of the Fo/j/gt;e. I fhall only add,quot; that the Gut runs vifible from the'Headto about of an Inch of the Tail, wherequot; it ends infenfibly, for without a goodMagnifier you cannot difcern its EnJ, butquot; it feems to be refolved into the Body ofquot; the Worm. The Tip of the Tail is verytranfparent, and there I faw with great Delight ((



??? Delight the Circulation of the Blood inthe Middle, running to the Gut, as itfeemed, and lofing itfelf thereat, by reafonof its Opacity.â€”Â§lu?“renda. What isthe Ufe of this Horn or Feeler ? WhatFood does the Creature eat ? One wouldthink nothing taken in by the Horn, fit be hollow, becaufe the Fsces are fogrofs : if not, how does it take its Food ?And what is it in its mature State ? 'The f?Šcond Sort of Animal I difcoveredthis Water was about a Line in Length,having a large Head, with two black Eyes iaSockets confiderably projedling, and prettylong Antenijce. Its Head, Body, and Tail,Were divided like thofe of the Bee or WafpKind : from the End of the Tail iifued threelong Branches befet with Hairs, and each ap-peared fomewhat hke the Stem of a Pea-cock's Feather : they could feparate moreor lefs, be brought

together, or move in anyDiredion that fuited the Conveniency of theCreature. . It had fix Legs, which fervedeither to fwim or creep, with Claws at theEnd of each. The Head, Body, and Tail,Were covered all over with a Sort of Hair orDown, and under the Tail were a Coupleof moving Parts like Fins, wherewith itfeemed to guide its Courfe in fwimming. ItWas extremely agile. Plate XIV. NÂ? 7. A. reprefents thisAnimal as viewed by the MicrofcooeVol. II.nbsp;Ynbsp;^ ' The tt in



??? The Tall Part more enlarged, with itsunder Side turned upwards to fhew the Fins,and its three Branches difplayed, is fhewn atthe Letter B. The third Sort of Animal, whofe Figuremay be feen in the fame Plate at M, had anodd Head, flattifh before, without any Ap-pearance of Eyes; a Body fomewhat opake,.and a Tail that could divide occafionally.From about the Middle of the Body a verythin Membrane was extended, on each Side,as low as the upper Part of the Gleft in theTail; this was moveable, very tranfparent,and fbrved as a Fin in fwimming. It wasvery minute, and fwam along with a directDrogreffive Motion, very fmooth and regu-ar, but not faft. Sometimes it would changeits Figure, and appear fomewhat crooked andtriangular, in the Manner fhewn at N. CHAP. XIII.The Globe Animal. IN the Month of July

1745, three Phialsfull of Water were fent to me fromTarmouth, by Mr. Jofeph Greenleafe, havingin them feveral Kinds of Animalcules un-known to me before. Some of the largerKinds died in their Paftage, occafioned Ifuppofe by the Jolts they received, and a Deficiency



??? Deficiency of Air; the Phials being corkedclofe, and too full of Water to leave themAir enough for Refpiration. One kind, how-ever, fuifered very little, but when examin-ed by the Microfcope was perfeftly aliveand vigorous, and fo numerous in one ofthe Phials, that the Water might be perceiv-ed to fwarm with them, though their SizeWas much too fmall for the naked Eye todiftinguifh otherwife than as moving Points.They all died with me in two or three Days,but in that Time I had Opportunities enough^ examine them, very carefully, and take aDrawing of them. My Friend, Mr. ArderonoiNorwich, fent me alfo, towards the End ofthe fame Summer, fome little Account, witha Drawing of the fame Animalcule, of whichhe had accidentally difcovered a fingle onein a Drop of Water. Fig. 27. reprefents this very fingular mi-nute

Water Animal, as it is feen before theMicrofcope. Its Form feems exaftly globu-W, having no Appearance of either Head,Tail, or Fins. It moves in all Direftions,torwards or backwards, up or down, eitherrolling over and over like a Bowl, fpinninghorizontally like a Top, or gliding alongfmoothly without turning itfelf at all. Some-times its Motions are flow, at other Timesvery fwift: and when it pleafes, it can turnround (as it were upon an Axis) very nimblyWithout removing out of its Place. Itsy anbsp;whole



??? whole Body is tranfparent, except wherffthe circular black Spots are fhewn in thePiaure; of which Spots fome had fix orfeven, fome one, two, three, four, or five, andothers none at all. Thefe probably are itsEggs or young ones : but the fhort Timethey were with me, prevented my comingto a Certainty as to this Particular. TheSurface of the whole Body appeared in fomeas if all over dotted with little Points, andin others as if granulated like Shagreen : buttheir more general Appearance was, as ifbefet thinly round with Ihort moveable Hairsor Brifi:Ies3 and 'tis not improbable alltheir Motions may be produced by fomefuch Inftruments, performing the Office ofFins. CHAP. XIV. Eggs of the fmall Frejlo-Water Snail, andAnimalcules adhering to them. The Group of Figures, Plate XIII.Nquot; I. A

reprefents the magnifiedAppearance of a Congeries of the Spawn orEggs laid by a Water Snail: which Con-geries of Eggs, as feen by the naked Eye, isIhewn at the Letter B. The Parent Snail is exhibited of its naturalBignefs, C i j its Back upwards toward the Eye,



??? _Atiiinalcules



??? - -.-J.Â?'



??? Eye, and its Body extended beyond the Shell,in the Adion of creeping: from Place toPlace. The fmall Snail is turned upon its Back,C 2 J that the true Form and Opening ofthe Shell may the better be underftood. I have frequently kept Numbers of thefeSnails, for many Months together, in a largeGlafs Jar, with^ Polypes and other WaterAnimals : and 'tis very common for them tofaften their Spawn, in little Mafl'es, againftthe Sides of the Glafs, where the Eggshatch in about three Weeks or a Month'sTime. The Spawn, when firft depofited, ap-pears to the naked Eye like a tranfparentJelly; but if examined by the Microfcope,one fees in it Numbers of fmall and ex-ceedingly pellucid oval Bodies, at little Dif-tances from one another, enveloped in a ge-latinous Subftance; having each of themtowards one of its Extremities a

very mi-nute dark Speck, wherein, if carefully exa-mined by the greateft Magnifier, a Pulfationmay be difcerned. This Speck will be found to grow largerfrom Day to Day, and to become a perfedSnail, with its Shell compleat, feveral Daysbefore it burfts through its Integuments.When the Eggs are about a Week old, theEmbrio Snail may be difcerned in its trueShape, turning itfelf very frequently withinthe fine Fluid in which it lies: and the Heart 3 IS



??? is then a moft agreeable and amazing Spe6ta-cle, fhewing itfelf very diflindlly, and re-fembling a little oblong Bladder, much lefsat one End than the other : the Pulfationproceeds under the Eye with great Exadtnefsand Regularity, and the Syftole and Diaftoleof this Veilel are nearly equal to thofe ofthe human Heart, fomewhat more than fix-ty Piilfations being performed in a Minute,as I have found by feveral Trials, keepingmy Finger at the fame Time on my ownPulfe, which ufually beats two or threeStrokes more. The Heart is large in Pro-portion, and inay be always feen, until theAnimal increafmg in Bulk and becomingconfequently m.ore opake, in fome Pofitionsit hardly can be perceived : but as the Ani-mal frequently turns itfelf within the Egg,a little Patience will bring the Heart in fullView again ; and that as long as the

Embriocontinues within the Egg. Nay, even afterit is hatched, the Heart may be difcoveredfor fome days through the tranfparentShell The general Plan of Nature is fo uniform,in the Produdion of living Animals, thoughwith fome little Variations as to the Man-ner of its Execution, that from what we areable to difcover in the very tranfparent Eggs



??? of this httle Creature, fome reafonable Con-jedure may be formed of what happens mthofe of much larger Kinds. According to the ufual Order of Nature,every Emhrio of an Animal is lodged for aTime within the Vterus of the Parent, in-clofed in a Cafe or Egg, whofe outer Coat iseither hard and fhelly, or tough and mem-branaceous, affording a proper Bed and Co-verino- to preferve it from external Injury. Int^nimals that are oviparous, this Eggis excluded out of the Body of the Parent,fome confiderable Time before the Embriohas attained a Size and Strength fufficient toendure being expofed to the open Air with-out Prejudice : during which Time, it takesin Nourifhment, and its Limbs acquire acontinual Growth, from proper Juices mwhich it floats, and wherewith the Egg isreplete. For the Egg, between the

Time ofits being laid, and that of its hatching, canreceive no other Benefit from the Parent,than what the natural Heat of her Body canafford it: And Experience teaches that thelike Degree of Heat, fupplied by any otherMeans, with the fame Confliancy, will be ot equal Service On the contrary, in viviparous Animals^,the Egg is retained in the Uterus oÂ? the Pa*- â€? In the Eggs of numberlefs Species, which fhew noConcern for them after they are once laid, no more Heat atall is neceffary, than what is common to the Air or Waterin which they are expofed. y 4nbsp;rent,



??? rent, till the Embrio having attained a cer-tain State of xMaturity, endures Confinementno longer, burfts open the Integument, Cafe,0r_ Shell that inclofed it, and ilfues there-with from the Body of the Parent : untilwhich Time the Einbrio receives itsNourifh-mentfrom the Blood and Juices of the Pa-rent, which are conveyed into the Body ofthe Embrio, by certain Velfels of the Parentthat inofculate with correfpondent Veflels ofthe Embrio, and at the Birth become fepa-j-ated therefrom. Hence it appears probable, that the origi-nal Principle of Li!e, the gradual Expanfionand unfolding of the Members, and theProgrelfjon towards Maturity and Birth, arenearly the fam.e, whether the Embrio behatched within the Body or without the Bo-dy_ of its Parent; which feems to be thechief Difference between viviparous and ovi-parous

Produdion. But to proceed. For fome Days after the Water Snail haslaid its tranfparent Egg, the MicrofcopicSpsck of Life, wherein the tender Limbs andRudiments of the Animal are moft wonder-fully folded up and contained, has no otherAppearance of Life than only a languidPulfation, but juft difcernible by the beftGlalfes and the moft- curious Eye. As thisSpeck increafes in Bignefs, it exhibits, gra-dually, the Figure of a minute Snail, andacquires an /Vbility of moving itfelf very flowly,



??? flowly. After this, its Size and Motion be-comes every Day more confpicuous, its fpi-ral Revolutions fhew themfelves more dif-tindly, its Form becomes more perfect, aShell, unconceivably delicate, is produced.over its tender Body : it now occupies a con-fiderable Part of the Egg, turns itfelf vigo-roufly, and even creeps within it, and in dueTime breaks it, and ilfues forth. 'Tis not unlikely this is Nature's conftantand regular Courfe in the Production of allCreatures that are oviparous-, and that ftieproceeds nearly in the fame Manner to pro-mote the Growth and Birth of the Embrioin the Human Race, as well as in all otherCreatures that we term viviparous, feems tome no lefs probable. After this Digreflion, which I was infen-fibly led into, I return to take Notice, thatthe Eggs which the Drawing exhibits wereabout

a Fortnight old; at which Time theyoung Snails were of fuch Size, in Propor-tion to the whole Room contained withinthe Eggs, as thofe marked c, c, c, may pret-ty nearly ftiew. The other aquatic Animalcules reprefent-ed as hanging about this Parcel of Eggs, areno other than what were really found adher-ing to it when it was viewed by the Micro-fcope : and they were exadlly fituated as inthe Pidture, which was taken without theleaft Exaggeration. Their extreme Minute- jiefs



??? nefs rendered them abfolutely invifible to theEye, for which Reafon no Attempt is made tofhew them at the Figure B. A little Colony of Bell-Animals appear atd: their long Tails are faftened to the gelati-nous Subftance wherein the Eggs are laid;they ftretch themfelves out, and play vigo..roufly in the Water; numberlefs Fibrillasround the Mouth of each Bell agitating theWater to a confiderable Diftance. More of the fame Bell-Animals are feenat e, curling their Tails in the Manner of aScrew, and pulling themfelves back with afudden Jerk, as they conftantly do when dif-compofed by any Thing. But when all isquiet they flowly extend again in the Wa-ter, as far as their Tails permit.--Thefe Bell-Animals are found very frequently ad.-,hering to little Bits of Stick, Leaves, Stones,.or otfcr Matter that have lain fome Time inftagnant

Water, either in the Ditches abroad,â€?or in Glafles kept in the Houfe with Infu-iions or Water-Animals : and their Motionsâ€?are very entertaining Many of them arefometimes feen adhering by' their Tailsto one another. On both Sides .this Parcel of Snails Eggsâ€?arefhewn, in different Attitudes, feveral lit-:tie Creatures, of a Kmd which I have beenufed to call the Funnel-Anim.al. They faftenby their Tails to whatever comes in their Way, yid.'Micn/coie maae tajj, p. 9I.



??? Funnel'Animals.nbsp;33?Way, and then opening their anterior End,exhibit a wide Mouth fomewhat of a FunnelForm, though not compleatly round, buthaving a Sort of Slit or Gap that interruptsthe Circle. The Lips or Edges of this Open-ing are furnifhed with Multitudes of littleFibrillse, which by their brilk and continualMotions excite a Current of Water, bring-ing with it Abundance of minute Particles ofMatter and living Animalcules, which theyfwallow greedily.â€”One of them in the Pof-ture above defcribed may be feen at the Let-ter/._They can fafhion this Mouth or Opening into the feveral Appearances fhewn in the Pidure. If any Thing touches or approaches verynear them, they fhrink back and contrad, as at the Letter g. Thefe Funnel-Animals never keep toge-ther in Cluflers, but live feparately and in-

dependent of one another, fwimming freelythrough the Water, feemingly in fearch ofPrey, and after a while fix themfelves toany Thing they meet with. Mr. De Reaumur and Mr. Trembley dif-tinguifh the little Creatures I have been de-fcribing by the Name oi1 Tumiel-like Polypi:and the lafl-mentioned Gentleman, to whofe 1nbsp; I harequot; not the leaft Objeftion to this Name, though Ihere retain what I had given them myfelf long before eitherof thefe Gentlemen had publiftied theirs: and I am pleafedto find our Ideas of this Creature fo near alike. ,



??? indefatigable Induftry we are fo greatlyobliged for many curious Difcoveries of fe-veral Kinds of what he calls Polypi, has, bythe Help of an ingenious Â? Contrivance toâ€?fix the Magnifiers of his Microfcope clofeto the Glafs Velfels where he keeps thefeCreatures, found Means to obferve the veryextraordinary Manner of their Increafe;which I ihall take the Liberty to prefent theReader, from the Account given by himfelfto the Royal Society, and printed in the Phi-lofophical TrattfaBions, NÂ° 474. quot; Thefe Tunnel-like Polypi do alfo mul-tiply by dividing themfelves into two, butthey divide themfelves otherwife than theClufiering Polypi; they neither divide lon-gitudmajly, nor tranfverfely, but flopingand diagonal-wife. Of two Tunnel-likePolypi, jufl: produced by the Divifion ofquot; one, the firfl has the old Head, and a

newquot; pofterior End; and the other the old po-flerior End, with a new Head.quot; I fliall call that which has the old HeadSuperior Polypus-, and that which hasthe new Head, the Inferior one.quot; The firfl: Particulars oblervable in aTunnel-like Polypus that is going to divide,are the Lips of the Inferior Polypus-, I meanthofe tranfparent Edges that are fo con- referred to, is given by Mr. Trembly NÂ? 484. of ihe Phil. TranJ. ; and a Figureexplanatory of rij^e may be feen Tab. if,. 4, beifng. itig 10 thatnbsp;quot; ^ Â? quot; fpicuo^^ lt;f ((â‚?(CfItft lt;lt; lt;t lt;clt;c



??? fpicuous in the Polypi when entirely-formed. Thefe new Lips firft difcoverthemfelves upon the Polypus that is go-ing to divide, from a little below the oldLips, to about two thirds of the Lengthof the Polypus, reckoning from the Head :but thefe new Lips are not difpofed in aftrrait Line, according to the Length ofthe Polypus, but run floping near halfWay roimd about. Thefe Lips are knownby the Motion in them, but which Motionis at firft very flow. That Portion of theBody of the Polypus, that is boundedby thefe new Lips, then gathers up it-felf : the new Lips infenfibly draw toge-ther and clofe; whereby there formsitfelf, at the Side of the Polypus, a Swell-ing, that is foon found to be the Headof the new one, bounded by the newLips firft difcovered. Before this Swell-ing is grown very remarkable, one beginsto

diftinguifli the two Polypi which areforming themfelves; and when that Swell-ing is confiderably increafed, the two Po-lypi will be difcovered, no longer joinedbut by a fmall Portion to each other. TheSuperior Polypus no longer adheres to theInferior one, but by its pofterior Extremi-ty, which is ftill fixed on one Side of theInferior Polypus: the Superior Polypusthen begins to make Motions that feem-;ingly tend to the feparating of him from Â?' i:he ft*((ttcftlt;ctcftftftfttcftftftftftcctcfttttcftftcccctfcccccc(lt;*t



??? ^f Clu?Ÿering Polypeu quot; the other; and in a little Time he becomesquite detached, fwims away, and fixesquot; himfelf elfewhere.â€”I have feen one comeand fix at the Side of the Inferior Polypus,quot; from which he was jufl before feparated.The Inferior Polypus remains fixed in thefame Place, where the Polypus was, thatis now divided, and of which he was onlyÂ?' the half, before the Divifion took place.quot; The little oval Bodies at h, were invelop-ed in the flimy Matter of the Snail's Eggs :they appeared fomewhat opake, but withoutMotion, and were probably the Aurelice offome Water Infeds. CHAP. XV. Of Clustering Polypes. Before the Reader enters on thisChapter, let me advife him to caffc hisEye with a little Attention on Plate XIII. 4, 6, 10, and 13, which will prepare himto underfland more perfedlly the

Accountof what are here termed the Clu?Ÿering Po-lypes, a Name 1 call thefe little Creatures by,in Conformity to Mr. De Reaumur and Mr.trembley, who have given that Appellation toall the different Kinds of Animalcules thatare found hanging together in the Water,after the like Manner. During Â?f



??? During all the Spring and Summer Sea-fons, but efpecially in the Months of Apriland May, great Abundance of thefe, of dif-ferent Species, are to be found on the Shellsor Eggs of Water Snails, on the Leaves ofDuckweed and other Water-Plants, on littlefloating Sticks, Straws, or whatever elfe lieupon or near the Surface of fl:agnant Ditchesor Ponds, for they don't chufe to be at; anygreat Depth in Water. The Reafon theyhave been but lately and fo little taken No-tice of, is, I apprehend, their extreme Mi-nutenefs, which renders them inviflble, un-lefs by a very good Light, and with Glaflesthat magnify confiderably : at the fame Timean Area, fuflicient to take in their_ wholeGroups or Branches, mufl: come in View, orelfe no Idea can be formed of them; andwe know, 'tis not many Years, that Micro-fcopes

have been fo far improved, as to com-m.and a large and well illuminated Area byGlafles that magnify much, or to have pro-per Conveniences for examining Objedseven in a fingle Drop of Water. Through all the difl'erent Species of thisKind of Animal, there is an Analogy or Uni-formity, as to the general Figure of theirClufliers or Colonies. Each Colony feemsconfliantly to arife from one Stem or Stalk,which is always aflixt to fome extraneousBody : This Stem divides into a Couple offmaller ones, each of which fubdivides in-



??? to another Pair, and thofe branch themfelveiout again, in the fame Manner, till the Cluf-ter is compleated. The Extremities orHeads of the fmall Stalks are the Bodies ofthe Animals, in the Differences of whofeFigure confifls the Variety of the Species.Being fituated in this Order round the com-mon Stematdifferent Heights and Diftances,they make a very pretty Appearance, whenextended in the Water j not ill refembling aNofegay of Cowflips, or fome fuch Kind ofFlowers. And one would imagine the feve-ral Heads and their Pedicles to proceed fromone common Stem, as the BranchesandFlowers of a Plant do from one commonTrunk J but a contrary Progreflion takesplace here : for in a Plant the Trunk pro-duces Branches, and thofe Branches againproduce Flowers; whereas the Head here isprior to the Pedicle, and the

Pedicle to themain Stem, as will by and by be fhewn. The Heads, or little Animals, (of whichMvfttitudes fometimes are dependent fromone Stem,) open their anterior Ends, andplay about very brifkly in the Water, as faras their refpedive Pedicles will permit; butevery now and then, one or other of themfprings back with a fudden Contradfion,which probably may be when it has catchedfomething that it retires to eat: for thisthey do when nothing at all offends them ;but if they are made uneafy, by ftiaking the Water,



??? Water, or touching them with any foreignBody, both Stem and Branches inftantly con-.tradt together, and extend not again tillevery thing is perfedly at reft. - But though they are found thus conjoinedin Colonies, each Head is a perfed Animal,and can detach itfelf froni the reft, live fe-parately, and become the Parent of a newColony, as moft of them do after a certainTime. All of the fame Community ad af-ter one common Law, in contrading or ex-tending the main Stem as well as itheir re-fpedive Pedicles at the fame Time, thougheach can contrad or ftretch itfelf out atPleafure, without the Concurrence of thereft, as far as the Extent of its own Pedicle.When a whole Colony contrads together,the main Stem feems to pull back the feve-ral Pedicles, and thofe Pedicles the HttleAnimals at their Extremities

: but here theTruth is contrary to the Appearance, for theAnimals themfelves begin the Motion thatpulls them back, by a fudden Endeavour todraw up their Pedicles to their Bodies, whichMotion the Pedicles communicate to themain Stem, and thereby contrad that alfo;fomewhat in the Manner of a Hair, whichjerked fuddenly (not to break) and then letgo again, flies back with an elaftic Force,And that the Cafe is thus feems pretty cer-tain, becaufe after one of thefe Animalsbreaks off from its Pedicle, and leaves theVol. n.nbsp;Znbsp;Colony,



??? Colony, the deferted Pedicle becomes im-mediately deftitute of Motion ; and when allof them are gone (as often happens) theStem and Pedicles, though ftill adhering asthey did before, are unable to move at all. The main Stem grows large in Proportionto the Number of its Branches, which fome-times are very numerous; fo that it is pro-bably a Continuation of all the Tails or Pe-dicles of the little Animals conjoined toge-ther. The Stem and Pedicles look ufuallyvery tranfparent, and like hollow'Tubes. The feveral Species of thefe Polypes arenearly alike as to the above Particulars, anddiffer chiefly in the Length and Size of theirlittle Bodies, and the Apparatus wherewith their Mouths are furniflied.-Amongft all I have any Knowledge of, no Sort is morecommon than that reprefented at NÂ° vi.When the little

Animals of this Speciesftretch themfelves out and open their an-terior Ends, each of them appears of a Bell-faftiioned Figure, with a Kind of Lip turn-ing itfelf outwards round the Rim of theBell, which Lip is furniftied with Num-bers of Fibriilce that vibrate nimbly in theWater, and caufe a Vortex reaching to afurprizing Diftance, in Proportion to theSmahnefs of the Animal : which Vortex is ftiewn a a.--When great Plenty of thefe are lodged together on a Snail, Leaf, orotiier Body, they feeni of a whitifli Colour to



??? to the naked Eye, but before the Microfcopethey appear very tranfparent, tho'with fome-what of a brownifli Caft. Their Tails whencontradled are drawn back and difpofed infpiral Lines, like thofe of the Bell-Animal^defcribed 330. The Species whofe Figure is given NÂ° iv.is much more uncommon.â€”Its main Stemand Branches refemble the foregoing, andfo does the general Figure of its Body, butits Mouth is remarkably different, for in-ftead of the very fmall Fibrillce of the 1 aft-mentioned Species, the Head of this is fur-niftied with two large Arms, by the vigorousMotions of which backwards and forwards,a Stream of Water is made to pafs by itsMouth, whereby the Creature is enabled tofupply itfelf with Food, which is taken inbetween thefe two Arms. And indeed it isamufmg enough to obferve the Behaviourand

Artifice of this little Creature upon theOccafion j for as foon as the Prey is fwal-lowed down it inftantly retires to the mainStem, bquot; trading its Pedicle: and by flat-ten- :o Body, and bringing the Sides near-ly .ogether, it prevents any Poflibility of thePrey's Efcape. After it has continued thuscontra6ted for fome Time, it extends itfelfvery leifurelv, not unlike thj izell-Animal:but in our prefent Subjed the Pedicle orTail when contraded feems as if it wasihrivelled up, whereas in that it falls back in 'Z 2nbsp;fpiral



??? fpiral Lines. The Figures of thefe Animal-cules when playing in the Water are (hewn2 2 : and it is very common, in this and everyother Kind of the Cluflering Polypes, for thelittle Animals either to detach themfelves 1,or be broken off by fome Violence from theirPedicles ; the Appearance of fuch defertedPedicles, which have no longer any Motionor Ufe, is' reprefented 3 3 ; and their Ap-pearance is much the fame in every otherSpecies. A fingle Animalcule with its two remark-able Arms is fliewn, greatly enlarged, at Nquot;v. The Diameter of its Superficies next theEye being magnified about 400 Times, andconfequently the whole fuperficial Area ofone cf its Sides (which is all the Eye cancommand at once) 160000Times; accord-ing to which Calculation its Bulk would bemagnified 64000000

Times. Thofe Animalcules of the fame Species,hanging by their Pedicles, NÂ° vii. are mag-nified in their Diameter about 40 Times,1600 Times in their Superficies next the Eye,and in their Bulk 64000 Times.â€”All theother Species of Clujlering Polypes expreflTedin this Plate are magnified nearly in the fame 1nbsp; When an Animalcule ia feparated from its duller, itfwimG about in the Water, until it faftens its little Pedicle tofomewhat; and it can detach itfelf again and feek fome otherSituation fo long as it continues fingle ; but after it begins toinultiply, the Pedicle 'never loofer.s itfelf again, none butiingle Animalcules being ever feen fwimming. Proportion,



??? Proportion, whereby the Reader may formfome Conception of their Minutenefs: andyet, fmall as they are, they are Whales inProportion to the Animalcules they fwallowdown. NÂ° X. reprefents a Colony of another Spe-cies of Clujiering Polypes, two fmgle ones ofwhich magnified in the above Manner areIhewn NÂ° xi. and Nquot; xii. Thefe when extended in the Water ex-hibit a Couple of projecting Parts at theiranterior End, furnilhed with Numbers ofvibrating F/^r/Z/^g', that produce a Current ofWater by their quick Motions, and therebyprocure them Food. See NÂ° xii.â€”There arefome with three of the like Projections, See.See NÂ° XI. NÂ° XIII. fhews a very extraordinary Spe-cies of this Kind of Animalcule, the Bodywhereof is much longer, its Pedicle fhorter,and the Connexion of the Individuals to eachother

in the fame Colony is very differentfrom all the reft; for here no main Stem isfeen, but all the Pedicles are joined in oneCenter, round which the little Animals ex-tend themfelves circularly, at nearly equalDiftances, and make a very pretty Appear-ance. But nothing relating to them is moreWorthy.Notice, than the curious and wonder-ful Apparatus whereby they take their Prey,which the two greatly magnified Figures atN' XIV. will affift the Reader to underftandthe following brief Defcription of. The ? 3



??? The Body of this Animal is very tranfpa-rent, feems to be hollowand fomewhat flielly,and is in Diameter at the broadeft Part (whichis about the Middle Way between its Mouthand Tail) nearly one fifth of its Length : itleflens from thence towards both Extremi-ties, tapering pretty fuddenly towards theTail End, and terminating in a long flenderTube near a Quarter of the Animal's Length.Towards the Mouth End it diminiflies moregradually, and not fo much, being no wherelefs than one Half of its greatefl; Diameter :it widens again a little about the Mouth,which is quite open like that of a Jug orPitcher, and feems not capable ofContradionor Dilatation, or furniflied with any Wheelsor Fibrille, as the Mouths of the other Spe-cies of the Animalcules are : but to makeamends for fuch Deficiency, it is providedwith a moveable

Operculum or Cover, con-neded to its Body by a long Ligamentor Mufcle, which extending dov^^nwards(through the Body or Shell) is afiixed with- infide of it near the Tail. See a a.-This Ligament is fufiiciently long to permit theOperculum to be lifted up to fome Diftancefrom the Mouth, in which Situation ??x Ft-brillce appear placed round the Border of theOperculum, atDiftances nearly to^vLzl.fVid.b.JThefe Fibrillen have a vibrating Motion likÂŽthofe at the Mouths of the other Clu?ŸeringPolypes, and ferve by the Current they ex-cite



??? cite in the Water to hurry the Prey into theMouth of the Animal, which ftands open toreceive it; then by fliutting' the Operculumdown immediately all Efcape is prevented.After a little while the Operculum is lifted upagain leifurely, and in Readinefs for anotherCapture. When the Operculum is drawn down theFibrillin are- no longer difcoverable, and theLigament whereby the opening and fliuttingis performed' appears in a flaccid relaxedState, as at a. One of the two magnified Figures in thePlate reprefents the Animal with its Mouthopen and the Cover up, as it appears whenhuno-ry j the other fhews the Cover drawndown after it has feized its Prey Having defcribed thefe feveral Sorts ofCluftering Polypes, (and I make no Doubtthere are many other Species and Varietiesof them unknown to us at prefent) I proceedto

confider their prodigious and fpeedy Pro-pagation and Increafe, the Manner whereofis no lefs furprizing than all the other Par-ticulars relating to them : and as to this Af-fair (though I have obferved them manyTimes myfelf with much Attention) I fhall.chufe to lay before the Reader what Difco- * I never had been fo lucky myfelf as to meet with thisgpecies of Water Animals, but am obliged to Mr. Arderon,(on whofe Judgment and Fidelity I can depend intirely) for^he Figures and Account thereof. li 4nbsp;veries



??? varies the uncommon Diligence and Sagaci-ty of Mr. Trembley, who has applied himfelfmore than any body to this Enquiry, hasbeen able to produce : for in fuch extraor-dinary Cafes 'tis neceffary to make ufe of allthe Evidence one can. quot; A fmgle Polypus (fays he) detachedfrom the Clufler, fwims about the Water,quot; till it meets with fome proper Body tofix itfelf upon. It then has a Pedicle, butwhich is not longer than the Polypus it-felf. In the Space of 24 Hours this Stemquot; becomes eight or nine Times as long asquot; it was at firft; and it is this Pedicle whichquot; is to become the main Stem of the newClufler. quot; After this the Polypus multiplies, thatis to fay, it divides and fplits itfelf in-to two length wife.â€”One firft obfervesthe Lips to be drawn into the Body, whofeanterior Part clofes and becomes

round :quot; the anterior Part of the Polypus flats itfelfafterwards by Degrees, and fpreads in Pro-quot; portion, becoming broader as it fhortens ;quot; it then gradually fplits down through thequot; Middle, that is, from the Middle of theHead to the Place where the pofteriorquot; Ends join to the Pedicle: fo that in a littlewhile, there appear two feparate roundBodies joined to the Extremity of the Pe-quot; dicle that juft before fupported but: one.'' The anterior Part of each of thefe Bo- dies



??? dies then opens by Degrees, and as theyopen, the Lips of the new Polypi fhewthemfelves more and more; and, foonafter the Separation is compleated, eachbegins to Ihew a Pedicle of its own.Â?â€”â€”Ten or twelve Hours after, thefe twoPolypi again divide themfelves each intotwo more ; they foon after put outBranches, and thus retire to a greaterDiftance from each other.â€”When twoPolypi are thus formed by the Divifion ofone, the one is ordinarily much largerthan the other : this larger one remainsat the Extremity of the Branch where itwas, but which Branch lengthens itfelfmore, whilft the other puts out a newBranch which feems to proceed from thefirft. The larger of thefe Polypi againdivides itfelf generally before the other:and all I have been defcribing is reiteratedfeveral Times. Thus a principal Branchis

formed, provided with feveral lateralones: thefe lateral Branches becomeprincipal, with regard to thofe which intheir Turn feem to fpring from them, whenthe Polypi at their Extremities come todivide. â€” All the Polypi of a Clufter donot detach themfelves from it at the fameTime : thofe which are neareft to theOrigin of the Branches ufually detachthemfelves firft. And every Polypus fodetached, goes and fixes itfelf elfewhere; every cÂ?*tt( tclt;c fClt;ttc C( lt;(((t(lt;f*ftcectcteteeetetelt;etetctceet(teI etcft



??? quot; eyery one thus becoming at laft, if notprevented, the Principal of a new^Clufter.Mr. Trembley tells us farther, quot; that hefollowed the Progrefs of a Clufter in thequot; Month of September 1744* It confifted,on the 9th Day of that Month, but of onefingle Polypus ; this Polypus divided itfelfthat Evening, and at Half an Hour afterEight of the Clock, there were to bedifco-vered two perfed Polypi, whofe Pediclesor Branches continued lengthening tillthe Morning of the next Day, being the** Tenth of the fame Month of September..'quot; At about a Quarter after Nine that Morn-ing, thefe two Polypi began alfo each toquot; divide, fo that after a Quarter paft Elevenquot; there were four compleat Polypi, whofequot; feveral Pedicles formed themfelves foonquot; after. On the Eleventh of the fame Sep-

tember, about Half an Hour after Seven inquot; the Morning, he f;)und that thefe four laftquot; Polypi had already again divided them-quot; felves, that is to fay, there were eightÂ?Â? diftindl Polypi.â€”And he has taken No-tice of Clufters, the Numbers of whofePolypi have conftantly gone on doubling,from 2 to 4, from 4 to 8, from 8 to 16,from 16 to 32 : after which he has beenquot; no longer able to count exactly the Num-quot; her of the Polypi.quot;â€”But their Multipli-cation is fo prodigious, that he fays, quot; onNovember I ft., 1744, there was in one ofquot; his Glailes, a Clufter compofed of feveral quot; leiler



??? lefier united Clufters, which was abjvc ,an Inch oyer every Way.quot;Thefe Quotations are taken partly fromNquot; 474 of the Phil. Tranf. and partly fromthe Appendix to the 44th Vol. of the faic^ ,TranfaBions. The Polypes here particularlyintended, are thofe I have called Bell-Ani-mals in the former Part of this Work, andthat Species whofe Figure is given in thisPlate NÂ° vi. and its Defcription, page 338.There is however Reafon to believe, thatall the other Clufiering Polypes already takenNotice of in this Plate, may be propagatedafter the fame Manner. Nquot; VII. VIII. IX. ftiew different Appear-ances of the fame Animalcule, which is ano-ther Species of Funnel-Animal, vid. N'l.fg. They are found together fometimes invaft Abundance on the Shells of WaterSnails, feeming to the naked Eye like agreen flimy

Matter. When firft applied tothe Microfcope, they are ufually feen con-traded, as Nquot; VIII. but being left at Quietfor a little while, they change their Figureto that of N' VII. and fwim about verybriflcly with their large Ends forward. Atother Times they appear like NÂ° ix. havingthen a toothed Wheel at the Head or largeftEnd, that moves round with prodigious Ve-locity, in the Manner of the Wheels of theWheel-Animal, already defcribed page 269,l)ut having a much larger Wheel than eithe^



??? of thofe the Wheel Animal is furnifhed with.Its Gyrations are fo fwift, that without greatAttention they cannot be feen. The Teethare moft confpicuous when it begins or endsits whirli or when it becomes fick byConfinemeni :, - Drop of Water. On be-ing difturbed by any thing, they contradtthemfelves as at Nquot; viii. CHAP. XVI, The Mulberry Insect. ^ HE Figures and Defcription of N'xv._ I, 2, 3, were fent me by Mr. Arde^ron, in March 1745-6.â€”He fays, that onthe firfl Day of the faid Month he found inthe Water of a Ditch, at Norwich, fome ex-ceeding ftrange Animalcules, which fromtheir bearing fome Refemblance to the Fa-fhion of that Fruit, he calls Mul'erry InfeSls :tho' the little Protuberances that fland outround them equally on every Side, makethem rather more globular. Their Bowl-likeMotions are much the

fame as thofe of theGlobe Animal, defcribed page 322 ; but theydid not move fo readily from Place to Place,and their Protuberances appeared folofelyC(5nneded together, he fliould rather takethem for a Congeries of Animalcules thanone fingle Animal.â€”As to this Particular he



??? he feems however in fome Kind of Doubt:and in a Letter received from him after-wards, he imagines the Mulberry InfeEl maypoffibly be the laft-mentioned Clujiering Po-lypes with Opercula (NÂ° xiii.) not yet cometo their perfed: State. He met with feveralof thefe Infeds, or Congeries of Infeds, ofdifferent Sizes, and with different Numbersof Knobs or Protuberances, fome having 50 or60, others more or lefs, even down to 4 or 5,but the Manner of moving was the fame in.all. CHAP. XVII. The Pipe Animal. U' PON the Sea-ftiore, on the Coaft ofNorfolk, and without Doubt in otherPlaces, Heaps of fandy Matter are to be feenat low Water, two or three Feet fometimesin Length, compofmg Multitudes of fmallTubes or Pipes, which are the Cafes or Ha-bitations of living Creatures. My NorwichCorrefpondent, to whom I

ftand obliged forthis Information, wrote me Word, that aFriend of his broke off and brought to hima fmall Piece of fuch a Congeries of Tubesor Pipes, in Shape and Size as at NÂ° 11.,in which aa aa ftiew the Mouths or Open-ings of the Pipes wherein the little Creaturesmake their Abode. He



??? He carefully feparated one fingle Pipefrom the reft, and placed it in a Glafs ofWater, to give the little Inhabitant an Op-portunity of coming to the Mouth of itsCell, which it did accordingly very foon,and then appeared as at NÂ° in. where theFigures both of the Animal and its Cafe aremagnified nine or ten Times in Diameter.â€”.The Pipe or Cafe b is made of Sand, inter-mixed here and there with minute Shellsand Sand, all cemented together by a gluti-nous Slime iffuing I fuppofe from the Ani-mal's own Body c, which is compofed ofmufcular Ringlets, (like thofe of a Worm,)capable of great Extenfion or Contraftion.The anterior End or Head d is exceedinglybeautiful, hiving round it a double Row ofâ€?little Arms, difpofed in very regular Order,and able I fuppofe to extend themfelves forthe catching of

its Prey, and conveying it tothe Mouth that appears in the Middle of thisanterior End. But the Animal being fickfor Want of Salt Water did not extend itsArms at all, and expiring foon after, no Waywas left of coming at its true Figure whenftretched out. I am fenfible that the Account here givenis very imperfefl:; but it may I hope inducefome curious Body, who lives near the Sea-Shore, and has an Opportunity of fo doing,to furniili us with a better. 6nbsp;Pipes J



???
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??? Wafer Hog-Loufe or SotiJ. 35Â?Pipes or Tubes of this Size and Figureare fometimes found petrified, and conftituteone Species of the Syringoides. CHAP. XVIII.The Water Hog-Louse or Sow. -IHE Animal figured Plafe XIV. NÂ° i.although an i^quatic, bears fo near aRefemblance in its general Appearance tothe Millepedes, Sow or Hog-Loufe, efpeci-ally when creeping at the Bottom of anyVeflbl wherein it is kept, that it may proper-ly enough be called a Water Sow, or Water Hog-Loufe.nbsp;. . Its whole Length is made up of nine Di-vifions, the anterior and pofterior whereofare the Head and Tail. To the Head, wiuchis almoft round, and about the Part of theAnimal's Length, are affixed two very longAnfenn?“, each confifting, next the Head, offour diftind Joints, and then ftiootmg outa Part extremely

flender and tapering, andbut little ftiorter than the whole Body of theAnimal ; which on a clofe Examination ap-pears compofed of many Articulations, ha-ving an exceeding fine Briftle ifl'uing fromeach, as the larger Joints near the Headhave ; from the Infertion of the f?Šcond of which larger Joints a Branch arifes, con-fifting



??? fifting of one Joint, and a flender taperingPart articulated and briftled as the above de-fcribed, but of no great Length. This isfhewn in the Figures, i, ii, iii. In theMiddle of the anterior Part of the Head areplaced two very fmall and fhort Feelers.Its Eyes, if it has any (which I think its Ac-tions leave no room to doubt) are not difco-verable ; either from their Smallnefs or theOpakenefs of the Animal. The Body (not reckoning the Head andTail) is compofed of feven iSivifions, whichincreafe in their Breadth, but not much intheir Length as they approach towards theTail, the Body being about three Times asbroad at the laft of thefe Divifions as it is atthe firft. From the firft Divifion next theHead arife two fhort Claws, terminated by aHook that can bend down like aClafp-Knife,and from every one of the other Divifionsproceed two

long Legs, each compofed offive Articulations, and alfo a f rpit law atits End. In thefe Legs two Blood-Veflelsmay be difcovered, even by a Glafs that doesnot magnify very greatly : one carrying the'Blood from and the other returning it to theBody. The Globules of this Blood, or ani-mal Fluid, appear about ten Times as large asthofe of the human Blood, and their progref-five Motion is very flow and languid, where-by they become more diftinguifhable thanthe Globules are in the Blood of Animals whofe



??? whofe Circulation is fwifter. The Legs arevery hairy, efpecially at the Joints, and fois the whole Body of the Animal, which oc-cafions it to be frequently fo covered and en-tangled with the Dirt and Scurf of the Wa-ter, as to prevent its Figure from being tru-ly feen. The Divifions of the Body are each ofthem covered on- their upper or back Partwith a Scale or Cruft, extending beyond andhiding the Infertions of the Legs, whichhowever are fhewn in Nquot; 11, where the Ani-mal is turned on its Back. To the hinder-mofl of thefe Divifions the Tail is fixed,which is perhaps the mofl remarkable Partof the Animal. Its Length is about threeTimes as much as that of the largeft Divifionof the Body; its Breadth nearly equal to itsLength, but taperijig fuddenly towards theEnd, like the Tails of fome of the BeetleKinds. From

the back Part thereof, whichis covered with a Shell or Crufl, arife twojoined Branches, ftanding out at an Angleof about 45 Degrees to the Plane they rifefrom, each dividing again into two, and hav-ing Briftles like the Legs. The Ufe of thefeBranches is not yet difcovered. On the under or Belly Part are placed twoSets of Valves, rifing up and falling down,alternately, in a perpendicular Diredion: thefemay probably ferve for the Purpofe ofLungs,or as the moveable Coverings of the Gills ofVol. II.nbsp;A anbsp;Fifhes,



??? Fiflies, to breathe through, or regulate fomffof the other animal Fundtions. And whatfeems to confirm this Opinion is, that on de-priving the Animal of them, the Circulationin the Legs ceafed inftantly, though theCreatures lived for fome Time afterwards.The Motion of the Valves, however uniformat any one Time, is not always of the fameQuicknefs, being now and then fo flow asnearly to beat Seconds, (when it is vifible,even by the naked Eye, in certain Pofitionsof the Animal) whereas they move at otherTimes with above twice that Velocity. Andthis feems to be nearly in Proportion to theTemperature of the Weather, their Motions.being always floweft in the coldeft Seafons.At b NÂ° III. which is a Profile View of thisCreature, the Valves are fhewn as they ap-pear when moving. Their v/orking up anddown continually,

renders it diflicult to befure of the true Figure, or indeed the trueNumber of them; but there feems to befour Pair, which move not all together butalternately. The external Pair feems ftrength-ened and fupported by a Couple of ftrongjointed Tendons, as is fhewn at Nquot; ii. L The natural Size of this Animal when atits full Growth is about three Tenths of anInch in Length. Its Motion, notwithftand-ing the great Number of its Legs, is very. flow, aukvvard and unwieldy: and indeed the Length and Slendernefs of the Legs feem to render



??? render them incapable of fupporting the Bo-dy in the fame Manner as thofe of other Ani-mals do : fo that it more properly maybe faid to be dragged along by than to becarried on them. This Kind of Motionmakes him a very difagreeable Companionto other aquatic Animals that happen to in-habit the fame Velfel with him, which herather chufes to trample on and overturnthan to move out of his Way for them. Heis however as much tormented in his Turnby Funnel Animals, Bell Animals, Wheel, Animals, ^c. which frequently faften them-felves upon him, in fuch a Manner as not tobe difengaged by his utmoft Efforts. He fwims fometimes, or rather climbs tqthe Top of the Water, by the Help of hisFeet, but cannot remain there for any Lengthof Time, his Weight immediately ftnkinghim down again,: and indeed

he generallychufes to continue at the Bottom, where hefrequently is found covered and overwhelm-ed by the flimy Sediment of the Water. Hefometimes alfo brings his Head and Tail to-gether, and forms himfelf into a Ball in theManner of the Land Hog Loufe. As to the Way of their Generation, no-thing farther is yet difcovered than that theyare viviparous : for they are fometimes foundhaving a large Bag hanging dov/n fromtheir Bellies, as ihewn at a, Nquot; iii. On cut-ing this open the young ones have been feen A a anbsp;to



??? to come out alive, to the Number of fevenfyor eighty : yet on examining the Animalthe Day following the Operation, there ftillappeared fome remaining in the Bag) butwhether they came not all out at firft, orthat fome of them returned in again, was un-certain, tho' the latter feem'd moft probable.An old one is fometimes feen holding oneof its Young, (when grown even to a con-fiderable Size) under its Belly between itsLegs, which it will not part with unlefscompelled to do fo by fome confiderableForce. CHAP. XIX. Of the Fre?Ÿo Water Squills. fTAHE Animal whofe Figure is exhibited Nquot;X iv. P/. XIV. was brought tome,amongfta Variety of other Infeds, in fome Watertaken out of a Pond communicating with aDitch atnbsp;Town, nzzx London. The Head and Breaft were cruftaceous : the Tailand Belly Part were foft, and

except the In-teftines extremely tranfparent ; by whichMeans, the periftaltic Motion of the Bowelscould be Teen with great Diftin?¤nefs. TheHead was armed with a Pair of ftrong For-ceps, ferrated or toothed near their Bafe likethofe of fome Spiders, whereby they are the better



??? quot;better enabled to hold their Prey, A Pairof hookea Claws were likewife placed nearthe Infertion of the Forceps, and becameaffifuu^ to them, A Snout projeding be-tween the Forceps, having two very fhortFeelers, and between them a lharp flenderProbofcis, could be thruft out or drawn backat Pleafure. Under the Breaft and Bellyâ€?were fix Legs, ferving either to fwim orcrawl. It had two pretty large black Eyes :from the Breaft to the Extremity of the Tailthe Sides were thinly befet with Briffles, anda few Briftles were upon the Legs. TheBowels were feen moving, as plamly as ifthey had been in a tranfparent Cafe, widen-ing their Diameters and rifing upwards to-wards the Breaft, and then prefently con-trading in Width and extending downwards:thefe Motions were alternate ; and fometimesthe Bowels

were fi;retched almoft to the Endof the Tail, where the Anus was placed, andthere difcharged theFseces. It was exceed-ingly voracious, kdling and devouring moftof the other Creatures that were in the Wa-ter with it. I take this Animal to be a Frefh WaterSquilla, of which there are many Species.It was about twelve Times lefs than theDrawing, and therefore muft either be of amuch fmaller Species than I have ever metwith, or elfe a very young one, not yet per-haps come to its perfed State; the Tail be^ A a 3nbsp;ing



??? ing neither jointed nor fcaly as the largerare, fome of which I have feen bigger thanthe Figure before the Reader. I know theSqiiilla change their Coats feveral Times, andperhaps they may alfo change their Form. _ As the natural Hiftory of the Squilla isknown to very few, I fhall here infert fomecurious Obfervations made thereon by Mr.Jofeph Spar?Ÿall, of Wells in Norfolk ; in aLetter dated April 6th 1749. The following Obfervations (fays he)were made laft Summer, whilft I lived atWymondham, on an Infed very common inthe ftanding Waters thereabouts; I think it'sthe fame defcribed by Mouffet in his Theatreof InfeSls, by the Name of the Squilla Aqua-tica. â€” In fearching for other Water In-feds, I have frequently found thefe amongftWeeds in Ponds and Ditches, full two In-ches and a half in Length. The Head of this

Animal is broad, fiat-tifti, and pretty tranfparent, being very thinin the fore Parts. It has no Mouth, nordoes it feem to need any, for it takes in allits Nouriftiment through a large and ftrongPair of Forceps, one Limb of which is plac-ed on each Side its Head. Thefe Forceps arehollow almoft their whole Length, with a ve-ry fmall Aperture on their Infide ; and whenthe Creature has feized its Prey, the Juices areconveyed through the Forceps, by two Chan-nels, to about the Middle of the Head; where both



??? both Branches unite and are thence continuedto theStomach. lam the more certain of theirreceiving no Nourifhment but what palfesthrough the Forceps, as J have often by theAffiftance ofi fingle convex Glafs, and fomp-times by the naked Eye only, when the In-feft has been fucking its Prey, feen theJuices thereof pafs in a fine Stream throughthe Forceps and Head. This is more parti-cularly vifible juft after the Squilla has caftits Skin J at which Time the Forceps andHead are moft of all tranfparent. Six veryfmall black Eyes are difcernable on each Sideof the Head, very near the Origin of theForceps. Its Body is compofed of eleven Joints orannular Divifions; the Edges whereof Aideeafily over one another : the laft Divifion islong, tapering and hollow, ferving to buoyup the Animal to the Surface of the Water ;its

Back is hard and of a dark brown Colour,having a paler Streak down the Middle : itsBelly is foft and yellowifli: it hath fix Legsfinely befet on each Side with a fingle Rowof Hairs; its Tail is alfo hairy and dividedat the End, In the Water it generally hangs, fufpend-ed by the Tail, from the Surface ; the Bodyarching backwards, fo as to make the Bellythe convex Part, and the Head incliningupwards towards the Back. In this Poftureit waits, like its Fellow-deftroyer the Croco- A a 4nbsp;dile.



??? dile, quite motionlefs, till its Prey is fairlywithin its Reach ; when by a fudden Springof the Head it feizes it in an Inftant, andfeldom quits it till it has got its Belly full. I kept feveral of thefe Squilla in Jars dur-ing the greateft Part of laft Summer, tomake Obfervations on their Manner of feed-ing ; in order to which, I began with givingthem the larger Sort of Earth-Worms, whichthey feized with the greateft Eagernefs ; andnotwithftanding the wreathing and twiftingof the Worms for a long Time, they veryfeldom quitted their Plold, till the inwardContents were quite exhaufted, and nothingleft but the Skin. I ufed frequently, for Want of more pro-per Food, to give them fmall Pieces of rawVeal or Mutton, which at firft they werevery greedy of, but would not eat for abovea Day or two together : but whilft I havebeen giving them a

Bit of Meat, they wouldftrike at my Fingers with great Fury, thoughthey were not able to penetrate the Skin*. One Day I oft^ered one of them a verylarge Tadpole, and quickly difcover'd it wasits natural Food by theGreedinefs with which * One of thefe, which I kept feme Time, was fo bold andfurious as to attack any thing that was put into the Water:infomuch that I ufed frequently to divert my Friends withholding a Quill near it, which it would fly at and feizd withgreat Violence, and hanging faft thereto by its Forceps, wouldiquot;jfter itfelf to be pulled up quite out of the Water by it. it



??? it feized it: and by giving theni in largeQuantities, I found it would fometimes de-ftroy near twenty of them in a Day, fuckingthem till all the Inwards were exhaufted.Another Time I put a Tench of about threeInches long into a Glafs of Water, where oneof thefe Creatures was, fcarce believing itdurft make an Attempt on an Animal fo fu-perior in Size : but no fooner did the Tenchcome near the Squilla than he ftruck at itwith all his Might, and fixed his Forceps inits Side; tho' the Struggling of the Tenchmade him quit his Hold. A Drop or two ofBlood ifihed from the Wound, and the Filhdied in about a Minute : which makes itnot improbable, the Bite of this Creaturemay be poifonous to the Inhabitants of theWaters. The Banfticle itfelf, which is fo great aDeftroyer of the fmall Fry of Fifli, and fowell armed for Defence, is

notwithftanding aPrey to this Devourer; as I found by puttinga very large one into the Jar where I kepta Squilla. This Banfticle had lived abouta Month in a Jar amongft fome Tench, moftof which had felt the Effbas of his Fury,though three Times larger than himfeit.He was always very lively, and would leldoaifuffer the Tench to meddle with the W oi .nsI gave them, till his own Belly was fuli. buton putting him to the Squilla he was chang-ed immediately from the moft daring to the



??? the mofl fearful Animal; lurking at the Bot-tom of the Glafs, and continuing there forfeveral Hours together j neither would hetouch the Worms I offered him, feemingperfedly fenfible of the Power of his Ene-my. However at laft, coming within theReach of the Squilla, it feized him furiouflyby the Back, entering its Forceps on eachSide, and after a few faint Struggles he yield-ed to the Conqueror. Some Time after, I put into the fame Jartwo fmall Water Newts, of about an Inchand a half in Length; which were both de-voured in a very little while. I alfo put intothe fame Jar a Water Newt near four Inchesin Length, imagining the Squilla would notventure to attack one of fo large a Size; andindeed at firft he feemed afraid of it, but ina few Plours ventured to flrike at it: thoughthe Skin of its Back being too thick for hisForceps to

enter, he made feveral unfuccefs-ful Attacks, till feizing it by the Belly hequickly killed it. Thefe Creatures certainly deftroy greatNumbers of Fifli, and may poflibly occafionthe Death of many of thofe that are fre-quently feen lying dead by the Sides ofPonds, ^c. yet they feem more fond ofTadpoles, and are found very large andplump where there is Plenty of the.m ; but inother Places are generally very fmall. 8nbsp;Thave



??? I have obferved another Species of theSquilla fomewhat different from the former:they are conftantly hunting about in queft ofPrey, fwimming by the Affiftance of theirLegs in an horizontal Pofition. I put fe-veral of both Sorts into a Jar of Water to-gether, but the firft-defcribed quickly de-voured all the laft, though fome of themwere nearly of an equal Size



??? as the Millepes is fmooth, and its having apretty long briftly Tail, it infinitely furpalTedany of that Kind in Beauty. The Coat orGround was brown, and on that a greatNumber of indented Briftles or Spines werefet,whichon its Sides were difpofed in Tufts,but on its Back in Rows. They were of aihowy Whitenefs, and made fo fine a Con-traft to the brown Coat whereon they ftood,that the whole, when magnified, refembleda curious Piece of Carving in Lignum Vitasfet offquot;with Decorations of Ivory. This is a rare Infed, of which I don't re-member ever to have met with any Defcrip-tion. CHAP. XXL An Infed with Fifti-like Fms. ^^ MONGST fome Water and WeedsjC \ brought from a Ditch that commu-nicates with the River Tar, a beautiful littleAnimal was difcovered, fMay .()ih. 1746,)whofe Singularity feems well worth

defcrib-ing: and it is hoped that the Figure NÂ° vr.will give a pretty good Idea of it. The Headwas remarkable for two very large pearledEyes and a Pair of long Antennge. Theanterior Part of its Body had much the Re-femblance of fome of the Beetle Tribe, and was



??? was furnifhed like them with fix flenderLegs. Immediately below this Part, theBody leflened, and was connected togetherby feven Articulations, the Part betweeneach Joint fpreading wider at the lowerthan at the upper End. They appeared alltogether like the Spinal Vertebras ; and fromthe Procefs of each Joint ifl?Žied a Pair ofFins, making feven Pair, or fourteen inthe whole. Three other Joints below theFins terminated the Tail, the End whereofwas ornamented with three long and veryelegant Briftles, befet on every Side withfhort Hairs, and appearing like Plumes ofFeathers. The whole Animal was of a faintgreen Colour, except the Fins, which wereas tranfparent as Cryftal. Under each Finflood out a fmall Spine ; ferving either tofupport the Fin, or as a Vi^eapon of Defence. Its Motion in the Water was

extremelyfwift, darting itfelf along at a furprizingRate : with one Stroke only of its Fins itwould fwim acrofs a Glafs Jar it was keptin; but out of the Water it creeped asLand Infe?Šls ufually do. Its Legs were neveremployed whilft in the Water, and on theLand it makes no Ufe at all of its Fins. This Animal is in its Nympha State, outof which it changes into a fmall Species of the Libella* â€? Nquot; vu. of this Plate was defcribed page 321. CHAP.



??? CHAP. XXII. An Infedt with Net-like Arms. N inquifitive Mind will be inexprelil-bly delighted with confidering thedifferent Forms of living Creatures : theChanges they undergo j their feveral Parts,Members and Organs; the Manner of theirProduftion; theirvarious Motions, Difpofiti-ons and Ways of Life; the different Kinds ofFood they eat; their Sagacity, Cunning andDexterity in procuring it, and the Inftru-ments they are furniftied with for th?¤t andevery other needful Purpofe. Thefe are Sub-jects that open the Underftanding, and unitÂ?every Faculty of a well difpofed Mind to adorethe Almighty Author of fuch amazing Con-trivance, Order and Beauty. Every thingthat lives can furnifli out an Entertainmentof this Sort: but the larger Animals withwhich we are daily converfant and familiar*though of a more noble Nature, and imme-

diately neceflary to Man : thefe, I fay, asto the Particulars abovementioned, have notthe fame Charms of Novelty to gratify Cu-riofity and recommend them to a ftrict Exa-mination, as thofe very minute and almoft:imperceptible Creatures, difcoverable byGlafles only: with any whereof we are hi-therto but llenderly acquainted, and of which there



??? there may be probably Thoufands of Speciesnever feen by an human Eyeâ€? Amongft the fmaller Animals, the littleCreature I am about giving an Account ofhas I believe hitherto efcaped Obfervation jand might perhaps have ftill continued longunknown, had itnot been difcovered accident-ally, by the fame ingenious Searcher into Na-ture, to whom the Reader is obliged formany curious Articles in this Volume, andwhofe Defcription of it I can depend upon,though I have not met with it myfelfIn a Letter now lying before me, datedloth 1746, he writes me Word, thaton the 25th of the Month oiMay preceding,going to the Seat of Benjamin Nuthal, Efq;at Framingham, in Norfolk, he had thePleafure there of feeing feveral Cafcades,fupplied with Water from the Side of anadjacent Hill, and affording a moft charm-ing Profpeft

: and that as he was there at-tentively obferving one of the Conveyancesbelonging to the Cafcades, through whichthe Water ran extremely fwift, he difcernedat its Bottom feveral fmall Infedls, ftandingeredl upon their Tails, and refembling whenall together the Combs of Bees at the Timethey are filled with their Aureli^ j but ontouching them, they immediately feparatedand difperfed. However he took up manyof them in a Bottle with fome Water, in or-der to examine them at Leifure; and looking al;



??? at them next Morning, he found they hadformed a great many Threads in the Water,^much refembling the Webs of Spiders: oneof them being taken out of the Battle witha Quill, it dropped therefrom, and fpun aThread by which it hung, exaftly like thecommon Garden Spider. He then examined one of thefe Creaturesby a Microfcope, and was much furprized atthe Oddnefs of its Shape, and the very ex-traordinary Method whereby it takes its Prey.-The Body appeared as if it had been elegantly turned with a Lathe; being curi-oufly rounded, and gradually fwelling anddiminifhing in feveral Places; and at the TailEnd were three Spines whereon to raife it-felf and ftand upright in the Water; but themoft amazing Circumftance of all was theApparatus about its Head, where there wasplaced on each Side a Kind of Fan or Net-like Machine,

ferving to provide its Food.Vid. Wyiw. PlateXlN. Thefe Nets (if it may be allowed to call them fo) the little Animal frequently fpread out and drew in again ; and when drawn up they folded together with the utmoft Nicety and Exadnefs, and could be brought fo clofe to the Body as not to be difcernable. At the Bottom of thefe Nets or Fans a Couple of Claws were faftened to the lower Part of the Head; which Claws, every Time the Nets^ were drawn in, conduced to the Mouth of the



??? the Animal whatever was taken in themproper for its Food. When the Creaturedid not employ its Nets, it thruft out a Fairof fharp-pointed Horns for its Defence, asis ftiewn at NÂ° ix, where a larger Figure ofthe Head and Claws is given, the Diameterbeing there magnified twenty Times, and theArea 400. Thefe curious Animals were all dead in48 Hours, notwithftanding frefti Water wasgiven them feveral Times ; which then pre-vented any Opportunity of learning moreconcerning them, and made my Friend ima-gine they might be amphibious Creatures,tho' he found them in Water j or might pof-fibly undergo fome Change in Form, or Wayof living, the Difcovery whereof he hopedfor at fome other Seafon. He fearched for them after this in thefame Place feveral Times, but without be-ing able to find any of them, which

occa-fioned him to conclude, they had either puton another Form, or removed themfelves tofome other Parts of the Water. Howeverhe had met with no Opportunity of lookingthere for them, at or about the Seafon whenhe had firft obferved them, 'till the Year1749, when happening to be near the Caf-cades on the 21ft of May, he determined totry his Luck once more, and then found,with little Trouble, many of the very fameAnimals, in the moft rapid Part of the Caf- VoL. ILnbsp;B bnbsp;cade



??? 370 InfeSi with Net-like Arms.cade where he had feen them firft. Hecarried feveral of them home very carefullyin a Phial, but in two Days moil: of themwere dead, and the reft having fpun them-felves thin tranfparent Cafes, (which werefattened either to the Sides of the Glafs, orto Pieces of Grafs put into the Phial withthe Water,) became changed into what hefuppofes a Kind of Chryfalis, of which aFront-View is given Nquot; xi, and a Side-ViewNÂ° XII. But before their taking this Form,he perceived them fometimes in anotherShape, different from the firft defcribed, andfuch as is fhewn Nquot; x; which, he fays, wasthe Figure they appeared in when theywere weary with catching their Prey, or layin wait for it. Noneof them lived more than three Days:and 'tis remarkable, that notwithftandingfrefh Water was given them two or

threeTimes a Day, yet in a few Hours it wouldflink to a Degree fcarce conceivable, andthat too, at feveral Yards Diftance, tho' inproportion to the Water all the included In-feds were not more than as i to 1,150,000. --How exquifitcly . fubtile and minute muft the Effluvia from the Bodies of thefelittle Animals be, that can fo foon and foftrongly infedt fuch Quantities of Water andAir! This perhaps makes it neceffary forthem to live in a rapid Stream, left theyfliould be poifoned with their own Perfpi-ration,



??? ration, as perhaps they were in the GlafsPhial.nbsp;â€? â–  The largeft of them exceeds not tV ofan Inch in Length and tV of an Inch in Dia-meter : they feemed rather foft and flefhythan cruftaceous, and their Colour was a Kindof ycllowiÂ?h grey. CHAP. XXIII. Ivik^^ found on the Bark of the Alh. At the Beginning of February 1748-9,I received from the famecuriousPerfontwo Pieces of the .Twigs of an Afti Tree,(juft cut when they were fent) of about halfan Inch in Diameter. Each of thefe had oneof its Sides covered thickly from End to Endwith Numbers of little Spots, not larger thanvery fmall Pins Heads, and rather long thanround. Their Colour was fomewhat diffe-rentfromthe Bark on which they were placed,and an attentive Eye could perceive theyrofe a little about it. On crufhing them, aLiquor red as Blood iifued

out and eachSpot, when examined by the Microfcope, wasfound to be of a filky Subftance, adheringclofely to the Bark, and ferving as a Coverincror Neft to 30 or 40 Ova, which on remov-ing this Covering with the Point of a Lan-cet prefented themfelves to Viewi much re-B h 2nbsp;fembling



??? 372 InfeBs-^n the Bar^ of the Ajh.fembling the Aurelice of Ants in Shape, buta thoufand Times more minute, and of abeautiful fcarlet Colour. This Difcovery excited a ftrong Defire oflearning what Kind of Animalcules thefe lit-tle Ova would produce.; but thofe in my Pof-feftion never came to any thing, being, I fup-pofe, deprived of a due Degree of Moiftureby the drying of the Twigs. My Friend'sDiligence ho.wever fupplied this Defefl â€? forfticking a Bougb covered with them into theGround, in his Garden, in a warm Cornerwhere the Sun could ftiine freely upon it,prodigious Swarms were hatched of beauti-ful little Infeds of a fine Scarlet Colour,whofe Figure is given NÂ° xiii. O.â€”TheirBack is fomething like that of the Wood-hufeor Sow-, and in other Refpeds they difl^ernot greatly from that Anin^al in Form : butare armed with a large ftrong

Pair of For-ceps, which the Wood-loufe has not. 'Tis a pleafing Entertainment to fee themâ€?creep out of their filken Cafes or Coverings,at an Opening in the Cafes at one End,left there probably for that Purpofe by theParent Inlecf, when ftie wove this Integu-ment over her little Brood to preferve themfrom Injury; in like Manner as many SortÂ?of Caterpillars leave Openings, or a muchloofer Spinning at one End of their Pods,through which after their Change they may-be able to come forth. See Nquot; xiii. 9nbsp;And



??? And it is worth remarking, that every fmgle??nfedt, befides being inclofed in this Coveringof Si]k, which is common to 30 or 40 ofthem, has a pure white tranfpai-ent Cafe orShell, which being left by the Infedt nearlyrefembies the Shape of an Hen's Egg -, and ifthey are not difturbed at the Time of hatch-ing, moft of their Egg-ftiells will be foundempty under the common Coverture. And byattending to them a little, one ftiall fee, at thefame Time, feveral of thefe Infects-hatched,fome juft breaking out of their Shells, andothers creeping about with their Shells hang-ing to their Tails, as at Nquot; xiii. My Friend's Account fays, that the largeftof thefe Animalcules meafured little morethan the 114th Part of an Inch in Length,and the 200th Part of an Inch in Breadth;and confequently the Number of them re-quired to cover a fuperficial Square

Inchwould be fomething more than 22800 His Method of finding their Magnitudewas as follows.â€”In order (fays he) to becertain of the magnifying Power of the GlafsI made ufe of, (which was the third Magni-fier) I divided a Line, drawn exactly an Inchin Length on a Slip of round Glafs, into 20equal Parts. Then placing this Slip of Glafsunder the Microfcope, I threw the magni-fied Image of one of thefe 20th Parts upon â€? This is the leall Infeft I have obferved produced outof the Water.nbsp;^ B b 3nbsp;a Scale



??? a Scale of. Inches feen by the naked Eye, ac-cording to Dr. Hooke's Method*) and foundit coincide exa??ly with 4 Inches : and confe-quently that the Glafs magnified 80 Times. Then taking my divided Inch from underthe Magnifier, in order to make ufe of it inthe fame Manner as I before had done ofthe Scale of Inches, I caft the magnifiedImage of one of thefe Animalcules on myScale of Twentieths of an Inch feen only bythe naked Eye, and found its Length tocover 14 and . its Breadth 8 of thofe 20thParts . of an Inch,â€”But the Meafures of44ths and ^-â€žths being only the apparentDimenfions, they muft be divided by 80,the magnifying Power of the Glafs, to givethe real Size of the Animalcule, which willthen be found to be t-s'w in L?§ngth, andj^Win Breadth: which Fra?Štions reduced totheir fmalleft Denominators will be(nearly -ri th) and : or

taken decimally,^rAJA-oth, and rA-o-th Parts of an Inch. CHAP. XXIV. 7'he Louse of the Carp, 1 H E Animal fliewn atN' xiv. Plate^ XIV. was found, with feveral othersof the fame Kind, fticking to a large Carp, * See this Method explained in The Microfcope made eafy.



??? juft taken out of the Canal in St. James'sPark, It was about one Tenth of an Inchlong, and nearly as much in Breadth at thebroadeft Place. Its Back was covered witha Shell, (or rather pliable Scale) of the Fi-gure reprefented in the Drawing : this Shellwas fo extremely tranfparent, that the finnyLegs, of which it has four Pair, befides twoftiorter Claws, might be feen almoft asclearly through it as if they had no Covering;and on each Side the Body of the Animal,at equal Diftances therefrom, were many cu-rious and beautiful Ramifications, fomewhatopake, extending a confiderable Length, andfeeming either to be Blood-Vefifels, or muf-cular Procefi'es connedting the Body with theShell. The Tail vi^as a Kind of fcaly double Fin,not unlike thofe at the Extremity of a Lob-fter's Tail, but exceedingly tranfparent, andeach Half or Fin was

marked with one fingleblack Spot, as in the Plate. The Eyes (which for the Sake of fhewingthem to more Advantage are greatly magni-fied at fig. K. I. I.) were very fingular intheir Strudlure, being neither fmooth fingleBalls, like thofe of moft Quadrupeds, Birdsand Fifties; nor pearled Balls like the Eyesof many Infeds ; but in this Animal eachEye was compofed of a globular Body, almoftincircled round with fmaller Globules, as theDrawing reprefents. B b 4nbsp;Between



??? Between the Eyes appeared two Pair offhort ftrong Spines, one Pair whereof point-ed forwards and the other backwards: Iknow not whether thefe ferved as Feelers,or were Weapons of Defence or Offence.At a little Diftance below the Eyes wereplaced two large cylindrical or rather fome-what conic Suckers, compofed of feveralAnnulu feemingly like thofe that form theWindpipe in Birds and Bcafts. The Animal,by Means of thefe, adheres and fixes itfelf foftrongly to the Fifh it preys upon, that allthe Motions and Efforts it can ufe are in-fufficient to fliake off the little Tormenter,who is continually feeding on and making ituneafy. See the Suckers fig. K. 2, 2. Juftbelow them at 3, and above the grand in-teftinal Dufl, lay the Heart,compofed of twoLobes, which might be ieen to contract anddilate alternately, as the Hearts of manyother minute aquatic

Infedts do. One of the fliort Fore-claws, which is co-vered with a ftrong Shell, and armed withthree Hooks at its largeft Joint, is fliewn M' L- This little Creature makes a very prettyAppearance in the Water, where it is con-tinually playing up and down, with a Kindof hovering Motion, like that of the May-ply in the Air. Sometimes it leaves theFifh to divert itfelf for a while in fuchManner, and then fettles on it and fixes itfelf again.



??? again. The internal Motions of the Bowels,are prefented fo finely to Obfervation,by the uncommon Tranfparency of its Shelland Skin, that it is a moft agreeable Objedlfor the Microfcope; and the Carp is oftenpeftered with fuch Numbers of them, thatthey are not very difficult to procure. Theymay be kept a long while with the Carp inWater, but unlefs the Fifh be with themthey die in a Day or two. The natural Size of this Infedt, at its fullGrowth, is fomething lefs than one of itsEyes appears in the magnified fg. K. CHAP. XXV. The Loufe of the Banftickle, or Prickleback. N^UMB. xv. is the Pidlure of the littleVermin that infefts the Banfickle orPrickleback ; whereto it adheres fo firmlythat it is hardly poffible for the Fifti to getrid of it, unleis it pleafes to unfix itfelf. It isfurnifhed with a Pair of fucking Inftrumentslike the Carp-loife, has the

fame Number ofLegs or Fins, which are continually in Mo-tion, whether it be fwimming or faftened uponthe Fifh: and in moft other Particulars it fonearly refembles the faid Animal, that aftertaking Notice of fome Difference in Shape, which



??? which the Pidure may ferve to fhew, no-thing more need be faid about it. CHAP. XXVI. The Long-fnouted Squilla, SEVERx^L of the Infeds fiiewn NÂ° xvi.were fent to me ii-omTarmouth, in a Bot-tle of very clear Water. Some were about aSixth Part as big as the Pidure, and others agreat deal lefs, but none of them alive : havingeither been fuffccated by corking the Bottletoo clofe, or fhaken to Death in bringing.They feem to be of the Squilla Kind, tho' aSpecies I have never ieen before or iince; buttheNumbers that were fent make me imaginethey are frequent in thofe Parts. The Back is cruftaceous, and jointed likea Lobfter's Tail ; having ten Articulations,which divide it into eleven Parts, the mid-dlemoft of which are wideH: ; for they lelfenfrom thence to the joining on of the Headone Way, and grow tapering the other Wayto the Extremity of the

Tail, which endsalmoft in a Point, with a Sort of a Horn oneach Side, that extends beyond the Tail. TheScales of the Back reach down the Sides, andmeet the upper Part of the Belly, beyondwhich they ftretch out and overhang alittle. The Belly is fofter than the Back,10nbsp;and



??? pi.:xiv. Ar. Jquot;.l/ JIAfy^^rJi:



??? â–  - I fi (fr



??? and from its anterior Part proceed fix Legs,on each Side three, jointed in an odd Man-ner, and feemingly but aukward for walkingwith. But the moft extraordinary Part- ofthis Animal is the Head: a Draught whereof,magnified a great deal more, is given^. S.â€”This Head is arm.ed with a Pair of very ftiarphooked Forceps ; between which it is leng-thened out into a Sort of Probofcis, whofeShape refehibles a Duck's Bill, and underthat the Forceps can occafionally be broughttogether, or even crofs each other, in orderto fecure its Prey. However, this Probofcisdid not divide nor open like a Bill or Mouth,neither could I difcover that it had any Per-foration : which makes it probable, that theCreature fucks in its Nouriftiment intirelythrough the arched Limbs of the Forceps,in the fame Manner as the Squilla defcribedfage'^^'i. And indeed our prefent

Subjedt dif-fers little from that voracious Squilla (whichI take it to be another Species of) exceptin having a Probofcis; whereas in that theForepart of the Head between the Forcepsis remarkably fliort and flat The Figures M'and N, in this fame Plate,are two Views of an Animalcule, many ofwhich were difcovered in Water that hadbeen kept in a Glais Jar for fome Months.â€” * Suppofing the Probofcis away, the Drawing Nquot; xvi.^vill give a pretty good Idea of the Sjuiila page 358. It



??? It is {hewn at M in the Pofture of fwimming,at which Time it moves pretty fwiftly withits flat Head foremoft : its Tail appears di-vided, and on each Side it extends a fpread-ing Fin. At N it is fhewn in Profile, andwith its Fins drawn in, as ufually is the Cafewhen it appears at reft. 'Tis about the Size of the largeft xAnimal-cules found in the Infufions of Hay in Water. chap. xxvii. A Letter from a Friend, containing manycurious Microfcopical Qbfervations, ^c. Many of the Drawings in Flate XV.together with the Defcriptions ofthem, were lent me by a Gentleman, wholetrue Judgment in the Ufe of the Micro-fcope, and the Accuracy of whofe Pencil indelineating therefrom, i have been long ac-quainted with : and whofe Name, had iLeave to mention it, would do great Honourto this Work, as his Friendfhip does to theAuthor of it. As it is therefore neceffaryto

give his Defcription of thefe curious Sub-rrjefts in his own Words, i hope it may beexcufable to publifh the whole Letter where-in they are inferted, though written with thekind Partiality of a Friend. S



??? A Letter from a Friend, amp;;c. 381SIR, I Am glad you are determined to publifhyour Microfcopical Obfervations. Thereare few who have been able, like you, togain Accefs to the Sacrarium in quo reduBaet claufa funt arcana Nature fewer ftillwho have Capacity to fmooth the Path forothers, and render the Examination of Na-ture by the Microfcope eafy, ftiort and plea-fant: This you have done, and thereby haveacquired a Title to the Obfervations whichby your Book others have been enabled tomake. What I fend you are therefore ofRight your own. They have fuffered indeedby not being under your Eye j their Defedtsare mine what Worth they may have muflbe afcribed to the Aftiftance of your printedDiredions for the Ufe of the Microfcope. You defire to add to your proper Ob-fervations, fuch as have been occafionailymade by your Friends:

and as I am fo happyas to be one of that Number, I fhall herecommunicate what has occurred to me ; per-haps of very little Confequence, but as rerumNatura facra fua mn fimiil tradit, nec omni-bus ilia patent, the following Obfervationsmay have the Recommendation of Noveltyin fome Degree : and thofe that are not in-tirely new I fend to you, becaufe they tendto corred the imperfed or incotnpleat Ob-fervations already publifhed. The



??? The Drawings I made myfelf, when theOhjefts were under Examination, with Mr.Cuff's Microfcopes, and as exadlly as I could:and his Glalfes are fo excellent, that if therefhould be found any Defedts in the Figures,they muft be attributed to my Inaccuracyand Difufe of Drawing. However, fuch asthey are, they are at your Service. If thefe Things fhall appear infignificant,yet as in complying with your Defire to havethem, they aftbrd me an Opportunity offliewing my Regard and Friendlhip for you,they are grateful and valuable to me. I lhall firft give you an Account of whatI have met with in refpedt to Water-In-fedts, which have, formerly, in many Inftan-ces, been thought imperfedt in their Pro-dudtion, from the Imbecility of the Elementto which their Creation was attributed: foraquatic Infedts may certainly be compre-hended under Animalia aquatica,

which Se-neca calls, tarda et informia, ut in aere cacofinguique concepto. But Attention to theWorks of God makes manifeft, that theHeavens do not only declare his Glory;â€”Jupiter eji quodciinque vides. And indeedwhoever fearches the Waters will not findhis Curiofity difappointed; there he will feethe Works of God difplayed to thofe whodelight in them ; and perhaps with greaterVariety and more Profufion than any otherElement. Ftg^



??? Fig. I. Plate XV. is an aquatic Infeft ofwhich we have two Drawings and Accounts,both very fhort ; one in the Phil. Tranf. 288,the other in the Letters of Mr. Leeuwenhoek,Epiji. 121 : and as this Infect has no Name,I will venture to call it the Pediculus aquati-cus ; for the Infed to v/hich Goedart givesthat Name, is now allowed to be the Pulexarborefcens, or arbor eus of Swammerdam. ThisInfed is a common one, and of the crufta-ceous Kind, but being pretty tranfparent itis a beautiful Objedt in the Microfcope.When it is fwimming it appears as Jig. i. Ithas five Pair of Legs ; the firfl Pair on theSide of the Head are the longefl it has thefour other Pair are fliort and upon its Belly :the firft and f?Šcond Pair are only vifible as itfwims. The Back is guarded with largeScales which proceed all the Way to the Tail,but from the eighth Scale they are

frequentlycovered fo thick with Hair, that only theJoints or Divifions are difcernable j but inother Poflures, as in Nquot; 3, the Scales arevifible all the Way to the Tail. â€”TheTail is divided into two, with Hairs iffuingfrom the Extremities of each Divifion, whichin fwimming are kept extended as in^.1. The , Colour of this Infed is a palebrown. Fig. 4. fliews the Infed upon its Back,when all the Legs were vifible; only the three



??? three lovveftPair were laid back upon its Bo-dy, and kept in a conftant Motion among theHairs which cover its Belly, as if bruftiingitfelf. Nearer the Tail appear two Bags orPaps, hanging down, with a round Part at theExtremities, fet with a few Hairs. I at firftimagined thefe were the Receptacles of itsSpawn, but have fince found the Spawn pla-ced much lower under the Tail: fo that ifthis be the Place of the Spawn in the parti-cular Infed: thefe Drawings were taken from,there may be different Species of thefe Infeds. Fig. 3. is the fame Infed reclined onone Side, when the Scales are moft confpicu-ous as they unite; eight of its ten Legs arevifible, and only one of the Paps appearshanging down- It is faid in the TranfaSiions that this In-fed is monoculous 1 and indeed it is not eafyto difcover its Eyes they are placed in theMiddle of the Head

between the firft Pair ofArms, and appear as in jig. 2. But it hastwo Eyes joined at the Bottom, both coni-cal, and apparently feparated towards theVertices as at jig. X. which fhews thefe Eyesgreatly magnified. When the Head of theInfed is bent down, they may eafily be mif-taken for one Eye, as is evident from theirAppearance in jig. 3. Mr. Lecuwenhoek'amp; Painter has given us avery bad Figure of this Infed j his Account mentions



??? Mentions the Manner of its carrying theSpawn. In fig, 2. towards the Tail, theSpawn Bags (at leaft what I believed fuch)were more extended than in any of theother Figurfes, but no Spawn was difcoveredin them ^ and fince thefe Drawings I haveexamined more of the Pedkuli aquatki, andfind the Spawn fixed to the Tail much lowerthan thofe Bags, and adhering to the Tail bytwo fine Ligaments, which are eafily brokeby the Infeft's ftirring itfelf in the Water ;and fometimes all the Spawn comes awayfticking together, but oftener feparated anddifperfed among the Water. But though Ihave kept the Spawn fome Time, I nevercould find the young Infedls in th?Š Water,which Leeuwenhoek fpeaks of; but perhapsI have not had mine when the Spawn wascome to an equal State of Matriuty. I havefent you this Account, becaufe the formerFigures

of this Infedf have been'extremelyimperfe??t in all Refpefts, except the Spawn,which in Mr. Leeuwenhoek'^ Drawing is ex-adl enough *, and alfo as I found the Opinionreceived that this Infedl varied from all othersin being monoculous. Exom finding this little Creature very frequently withits two Bags of Spawn adhering to its Tail, (as may be feenPlate IX.II. of the Microfcope made eafy, in the Drawingthere, taken from Mr. Leeuiuenhosk,) I have been accuftomedto call it the Bag-Animal, The lt;Cc Vol.. IL



??? The two Figures 5 and 6 are I hellerÂŽonly different Appearances of the fame In-fed, altho' there is fome Variation in theMake of the Shells, but in all other Refpedsthey agree. I at firft took this Infed forthe Fulex arborefcens, and certainly it may beclafied with it: but comparing it with Swam-merdam^ Figure, it by no Means agreestherewith, nor with that which you ftiewedme*; for in this there are four Brachiaramofa, in the other only two; thefe hereare lower, and proceed from the Infed un-der the Shell, the others are on each Sidethe Head and from the Shell. This Infedhas two Antenna, and that has none, but aBill like a Bird's.â€”I have drawn thefe asthey appeared fwimming with their Backs tothe Eye, where the joining of the Shells isvifible, which feemed ridged or marked withblack Streaks as in the Figures i the Colourwas a deep brown. In fonie Pond

Water, with the Lens pa^lujlris I found the InfeSs of which I fenfiyou the Dra'wings,fg' 7- and 8. The firftof thefe, fig. 7. was contained in four verythin tranfparent Shells, The two upperShells united on the Back, and declined downthe Sides till they met with two under Shells,making at the joining of the Sides acute â€? The Figure here mentioned may be feen Plt^e XII* Angles/



??? Afiglesgt; and at their joining on the Backand Belly obtufe Angles; but the upperShells projedted beyond the lower, whichappeared beyond the upper towards the Tail,and probably by this Means thefe upper Shellsferved the Infedt inftead of Fins, and to keepit up in the Water. All the Shells wereelliptical. The Figure reprefents the Infect fwim-ming, when the Head appeared beyond theShells without any Antennae or Feelers : theTail was divided and extended : the Bodywas very apparent, and that Part which ison the Back in the Middle was in a con-ftant Motion, alternately contra6ting and di-lating. From eaeh Side below this Part thereappeared a Ligament, terminating at theCircumference of the upper Shells, and mayperhaps ferve to keep the Shells fteady, orto move them, if they be nooveable, whichI could not difcover, for the Motion

of theInfedt is very equable and fmooth. Fig. 8. is an Infedt which I am apt to be-lieve is the fame as fig. 5. in another Polture,as it ftands feeding in the Water : Tor it a-grees in Colour and in the Shell exadtly : theAntennas and Arms have as near a Refem-blance as can be expedted in fuch differingPofitions. It has indeed two Legs behind,wherewith it fixes itie;f to the Glafs, whichdo not appear in the other; but if they areÂ?nly to fix itfelf, they may be covered-under C C 2nbsp;the



??? the Shell when fwimming: however thefquot;^is fome Difference in the Appearances. ThisInfed fwims well and nimbly, and by a ra-pid Motion of its Arms makes a ftrong Cur-'rent to bring it Food: (which Manner offeeding by a Current or an Eddy is commonto many other Water Animals:) indeed, theSwiftnefs with which it moves not onlythe two Arms that are extended to draWThings to it, but alfo thofe thatare bent back,to drive along each Side what is not fit forits Food, and the Way they co-operate alltogether to make a ftrong Stream, is incon-ceivably curious, as v/ell as its Conftancyand unwearied Application. When it is difgt;turbed it draws itfelf intireiy into the Shell,and then appears not unlike a fmall FrefhWater Mufcle. The Infed 9. is very uncommon : Inever met with any more of the Kind, norwith any Account of it. At firft,

when Ifound it among fome Water in a LeadenCiftern ftocked with the Nymphce Vermiculiof the Gnat, I fancied it might be the Ver-miculus of that Infed j efpecially as the Headwas not very unlike it, and it had pulmona-ry Tubes towards the Tail, as the NymphaVermiculus has one. But as it never chang-ed its State during three Weeks that I keptit alive, though the Gnats changed muchfooner, and it has many different Parts from thofe^



??? t?Žiofe, I muft own I know not what Infedtit is, or what State it is in. ^ The natural Length of this Infed wasâ– roth of an Inch, and its Breadth at theShoulders or broadeft Part of an Inch,according to the moft exad Dimenfions Iwas able to take. Its Colour was a pale Redor Pink, which appeared deeper at the join-ing of the Rings, but tranfparent. The HeadWas covered with a Shell, of a light Brown,With two fmall Eyes fet round with Hair, aswas alfo the Mouth, or at leaft that Forepartof the Head on each Side of which it hadthe Antenn?“ bending inwards ; but withoutHair or any Joints between the Shell of theHead and the firft Ring of the Body ; theNeck Part which appeared being a Continu-ation from the Head. Its Body confifted ofeleven Rings, tapering fomething all theWay to the Tail, but the two firft and threelaft Rings not

fo wide as thofe in the Mid-dle. Under the firft and f?Šcond Ring it hadtwo Legs, (of which one only could be reÂ?,prefented in the Figure) and their Extremi-ties were fet round with Hairs : between thetenth and eleventh Ring two fmall Tubesarofe, making an obtufe Angle with theForepart of the Infe6t's Body, but an acuteAngle with each other : the Ends of thefeTubes were fet round with Hairs and feemedto be open : I take thefe to be pulmonary :pot that the Infed always kept thejn upon C c ^nbsp;thlt;j



??? the Surface of the Water, though it oftertbrought itfelf up till they were there, butbecaufe in other InfeCls fuch like Inftru-inents of breathing have been obferved. From the eleventh Ring the Tail begins ;which is reprefented as it appears when theInfe?Št ufes it for fwimming, and the Wholeof it is moft vifible. It does not howeverkeep it in this Pofture when fwimming, butalternately extends it on eaph Side and bringsit together again as Men do their Arms infwimming. The Ends of each Branch ofthe Tail are fet round with Hairs, and therefeems to be a Joint in each ; but the Draw-ing will give you a better Idea of it than anyWords. â€” I mufl not however om?Žt fayingfomething of its Inteftines. On each Sidethere is a fmall Veffel running from the Head.to the Tail, in which a conftant Circulationof a pellucid Fluid was difcernable : fromthe f?Šcond Ring

to the fourth a dark-colour-ed Veffel appeared, with the End next theHead feemingly open, or if covered, it waswith a light-coloured circular Tegument.This Veffel terminated in a fine Canal thatfeemed to enter another Bag of a clear whiteColour, at whofe End was a Gut or Canalthat went quite down to the Tail. This Bagor V effel I conjedured might be its Stomach.Above this Gut, and at the feventh Ring, be-gan another Veffel or Ligament, I can't tellwhich ; reaching (after crofting itfelf twice)



??? to half the tenth Ring, and there endingabruptly, without communicating with anyother Part j fo that unlefs it be an Inftru-ment for contrading the Body of the Infedin walking along the Bottom of the Veflelit is in, it feems only a Proviiion for fomeother State it is to affume.â€”1 forgot to ob-ferve, that when the Infed fwims it ufes al-fo its Fore-legs, bringing them up clofe un-der its Head, and moving them back clofeunder its Belly. If I could have found any more of thisKind, fo as to have ventured killing it, byviewing it in the Solar Microfcope I mighthave given you a fuller Account of it, efpe-cially of the Inteftines : but as I was curiousto difcover what Changes it might undergo,I was very tender of it; however I was dif-appointed, for it died after I had kept itthree Weeks from the 5th of September, andin a Week after it was gone to Pieces, fothat

I could not bring it to Town toftiew ityou as I intended. Fig. 10. the only one of its Kind I haveever feen, is an Infed called hy Monfieur de'Reaumur le Vers a queue de Rat, the Wortn/with a Rat's Tail, of which he has given anaccurate Account, Mem. ii. Vol. of his ex-cellent Memoirs. It is it feems the Vermi-cules of a Fly with two Wjngs ; and if J â€? lit changes to a Sort of Gad-Fly or Breeze, about the SizÂ?Snd Colour of the common Bee, having only two Wjngs : th?Tail fart broad and flat, and without any Sting. C P 4nbsp;haci



??? had had his Book when this Infed wasfound, Ifhould have made freer with it thanI did, and not have preferved it to obferveits Change'of State. The Drawing of it Ifend you, and for an Account of it refer youto Morfieur de Reaumur. This Infed was found in a Ciflern of Rain-Water in Augu?Ÿ. The Length of its Bodywas 4 of an Inch, but its Tail was four Timesthe Length of the Body, though not extendednear fo far as it was capable of being. AboveHalf of the Tail was covered with a fineDown,, in fmall circular Divifions, as thewhole Body was: this Down or foft Sub-ftance is of a fine reticular Make, and at theHead there appeared two Antennae withinthe outward Coat, which the Infed by Meansof thefe Antennae fpread out or dilated atPleafure : fo that the downy Covering feem-ed not fo properly Part of the Infed as tocontain the Infed. There were Fibres

vi-fibly crofling upon the Back, and runningdown to the Tail : And near the Tail, be^^ttveen thefe, a VeflVl of a black Colour ap-pe?¤red, growing gradually lefs to theExtre-quot;fhity. The Colour of the Infed was a paleAffi, th0 Tail and Antenna black, the Extre-mity of the Tail fet with Hair. I take th'S Infed to be the fame with theRat-tail'd Inf.d of Monfieur de Reaumur, butby the Figure you will fee it does not in alll^efpdes agree with what he has defcribed: perhapi



??? perhaps the Flies of which thefe are theWorms, or the Nymphas, may vary in Eng-Â?land from thofe in France, where certainlythey are more common than here. Theprincipal Difference is in the Legs, of whichthis had only fix Pair, his feven : the Endsof them v/ere fet round with Hairs, and juftunder the Tail was a fingular Fin, double,joined at the lowed Part in an acute Angle,and from thence growing fmaller 'till it cameto the Body. By Means of this Fin, as aRudder, it fi:eered itfelf in the Water, on theSurface of which it kept the Extremity ofits Tail : and when Water was added, itlengthened its Tail as much as it could : andif that did not reach the Surface, it raifeditfelf higher, exadtly as Monfieur de Reaumurobferves, and about the fame Length, (neariive Inches,) before the InfeÂ?l was obligedto leave the Bottom of the Glafs. I Ihall now

defcribe an Infed not foundin Water, and very common in Time ofHarveft, but of which I have never feen anyDrawing or Account. It is called the Har-vefi Bug : is of a bright red Colour : fo veryfmall as to be imperceptible to the nakedEye, and on the Point of a fine Needle re-fembies a Drop of Blood. A Drawing takenfrom the Infed preferved in a Slider, and, greatly magnified, is given fig. 11.â–  I had often heard of thefe Infeds, but didnot give intire Credit to what I heard,'till a Lady



??? Lady taking this out of her Neck convincedme of their Exiftence and Tafte, They arcextremely trouhlefome to thofe that walk inthe Fields in Time of Harveft, efpecially tothe Ladies, for they know what Skins arefineft and eafieft to pierce. They have at theHead a Probofcis near of their own Length â€?by which they firft make Way through theSkin, and then bury themfelves under it,(leaving no Mark but a fmall red Spot) andby their fucking the Blood create a violent^chmg ; a good Remedy for which is a littleHungary Water ; though perhaps Spirit ofWine with Camphire might be more de-ftrudive to thefe little troublefome Attend-ants of Summer Walks. They are I believefrequently carried in the Winds at their Sea-fon, for I have fince known them attackLadies in a Garden, which was defendedfrom a Corn Field by a Wall, too high fopthefe Infedrs to get

over any other Way. They have three Legs on each Side, withfour Joints fet with Hair, as the Body is allround. The firft Pair of Legs arife from theBack, juft below the Eyes : the other twoPair from the Belly : it has alfo two fliortAntenncE, one from each Side of the Head,which appears with a Divifion in the Mid-dle. I have fometimes fufpedted this littleCreature might be a young Sheep-Tick,irom Its Figure and Way of burying itfelf :but then it fliould be found rather where Sheep



??? Sheep feed than in Fields of Corn, growing,and before Sheep are fuffered to come intothofe Fields : and it is never got as I haveheard in Grafs Fields, unlefs bordering uponCorn ; but amongft Wheat it never fails. If^ny one has a Mind to make Trial upon thisInfed, how it comes to be amongft Corn.only, and yet lives by fucking of Blood, hemay eafily find Abundance of them: forthough they prefer the Ladies, yet they arefo voracious, that they will certainly lay holdof any Man's Legs that comes in their Way. I intended to have fent you an Accountand the Figure of the young Plant found inthe Kidney Bean, but as that has been alreadyaccurately obferved by Dr. Grew in Ana-tomy of Plants, I need not trouble you withit: I'ftiall therefore only take Notice of theSeeds of two other Plants which have nothitherto been obferved, as far as I

know. _ In the Seed of the Lime Tree, whicharifes from a Stalk in the Middle of the Leaf,(as reprefented NÂ° l.fig. i.) there is a youngPlant to be found, when the Seed is ripe, to-wards the Beginning of October. The Seed of the Lime Tree is coveredwith a rough Skin, within which there is aShell, but not hard ; if this Shell be carefullyopened there will appear a thin white Juice,inclofing fix Pods or Bags, all tied together,and adhering to that h nd of the Seed whichiS joined to the Stalk, with very fine Fibres^ â– â– nbsp;running



??? 39^ Seed of the Lime Tree.running up the Infide of the Shell, and ap^'pearing zsfig. z. Thefe Pods when taken,out of the Shell appear as fg. 3. As the Seed advances in Maturity thiswhite Juice grows harder,'till it is quite ripe,and fome one of thefe Pods has robbed thereft of Nouriftiment, by taking place withintlie Kernel, where it expands and excludesthe reft, which will now be found flickingto the outward Cover of the Kernel dried to abrown Colour, with their Fibres embracingthe Kernel, ferving only as Cords to keep theNouriftiment of their more fortunate Brothertogether, and appearing as fg. 5. So that ifwe follow the Opinion of Swammerdam, andFo/taire in his Metaphyfics of Sir Ifaac New-ton, page 54 of the Englifti Tranftation, thatwe fee in Things a Difenvellopement only, herethe Author of Nature has provided in oneSeed fix Vermiculi, one of

which alone-is tobecome a Nympha Plant: for I never metwith any Seed which contained more thanone young Plant, in that State, which underVoltaire^ Authority, I may venture to callthe Nympha State. When the Seed is come to a fufficientConfiftence, and ready to drop from the Tree,if it be opened it will appear as fg. 4 : theInfide filled with a white ftiining Subftanceincloflng a deep green Plant like a Flower,which arifes by a fmall Fibre from that Partpf the Seed to which the Stalls adhered, and per-,



??? perpendicular to it. The Plant when takenout, and viewed in the Microfcope, appearsas at fg. 6. All the Fibres of the Leaves aredifcernable, altho' the Leaves are themfelvesthicker in proportion than thofe of the Tree,and feemingly turgid with Juice. ThefeLeaves are double, and fo tender and foftthat I could only with the fineft Needle fe-:)arate them a little towards the Top, as Ilave endeavoured to reprefent in the Draw-ing. ^ NÂ° IL is the Seed of Afparagus.â€” 'Pig. 1,is the red Berry as it grows from the Stalk,which contains, in a foft watery Pulp, fixblack fliining Seeds, formed as I have triedto reprefent at fig. 2. Their Appearance,whichever Way you view them, reprefentsthat Shape which Bellini calls Pelecoides.Each of thefe Seeds contains a hard whitefliining Subftance with bright fmall Specksall over it; and, lying horizontally, a

fmallPlant, white indeed, but with a yellow Caft,plainly different from the Parenchyma inwhich it is fituated. This Plant examinedin the Microfcope appears ^^ fig. 4. withbright Spots like Papillae all over it, and thebending Leaf at the Top tending to a faintgreen. When the Plant is taken out theSection of the Seed appears as^. 3. in whichthe Bed of the young Plant runs quitethrough the Parenchyma, from one Side ofthe Covering or outward black Film to theother. Altho'



??? Altho' I fhall endeavour to follow thelearned Mr. Hookes Advice to thofe whofhould Gorrefpond with the Royal Society *to fend the Kernel of Fad flript from thequot; Shell of Impertinencies,quot; yet you willgive me leave to obferve two Singularities inthis young Plant of the Afparagus. Firjl^tliat its Pofition in the Seed is very differentfrom mofl others: this lies horizontally, andnot perpendicular to the Jundure of theStalk, as others generally do; and indeedthough I have feen many Seedling or Nym-pha Plants, I never rnet with one pofited asthe Afparagus is. Secondly, it has no Fibresor Ligaments communicating with the Seedin which it is inclofed, but lies in it as a Ni-dus, adhering only by filling the hollow Bedcxadly. I have now given you an Account, andI fear a tedious one, of fome Things unob-served before, I believe, which have occurredto me: from

your Friendfliip I am perfuad-ed I need make no Excufe for it; if I wasto make one, Pliny the elder (et ille etiamCaufas aBitavitJ tell you my Sentimentsas well as his own, inter crimi'nu ingrati ani-mi et hoc duco, Naturatn ignorare. I am. Sir,Your fmcere Friend, and moflhumble Servant. chap;



??? t 399 J CHAP, xxviir. O/1 luminous Water Insects- IN my former Treatlfe on the Microfcope,I took Notice of the JJnning Light fre-quently found on the Shells of Oyfters, asbeing produced by three Sorts of Animal-cules, which are there defcribed, accordingto the Account given of them by MonfieurAuxaut I had then no Opportunity ofadding any Figure to that Account: but hav-ing not long ago been favoured (by a Friendwhom I can depend on) with the Defcrip-tion and Drawing of one Sort of Animal-cule, which he had obferved to occalion fuel*Light, I fhall infert it here. Having (he fays) been fometimes fur-prifed at the Sparks of Light to be feen oathe Shells of Oyfters, on removing them, orllriking on them, when newly taken fromthe Sea; he beftowed fome Pains to findout the Caufe; and after many Examina-tions became perfectly

convinced, that thefeIhining Sparks are lucid Emanations froma minute Infed, differing in its general Form-but little from the common Scolopendra.This Infeft he carefully made a Drawing offrom the Microfcope, an exad Copy of f Mitro/coft medf eafy, third Edit, fagt 241. ' 2nbsp;whicli



??? which is given at Letter A.â€”â€”Its Lengtliwas about the -^th audits Breadth rather morethan the locth Part of an Inch. The- Body conMs of twenty-eight Jointsor Divifions, exclufive of the Head and TailParts: each of thefe Divifions has a Pair ofFeet belonging to it, (viz. one on each Side)making the whole Number of its Feet 56,or twenty-eight Pair : they are all fliort andbefet with Hairs. The Tail Part is larger than any of th?Šother Divifions, and has three pretty longSpines or Briftles proceedingtherefrom. TheHead is remarkable, on Account of its beingarmed with a Pair of Forceps uncom.monlylong and large in proportion to the otherParts : beginning much farther backwardsthan is ufual in other Animals, and reach-ing beyond the anterior Part of the Head, ina Manner very convenient for feizing itsPrey and carrying to the Mouth any thingit takes hold of.

It is furniftied with a Pairof Horns, and has befides at the Snout twofhort Antennas or Feelers. This httle Infeft can emit or conceal itsLight: and fometimes its Luftre is fo brightas to be difcoverable even in open Day-light,efpecially on being touched or difturbed Its



??? Its Light is blueiih like that of the Glow-worm, or a Spark of burning Brimflone.â€”-My Friend obferves, that our fmall LandScolopendra has likewife the Property of ihin-ing in the Dark, which indeed has beentaken notice of long ago *. It fays, that opening Oyfters he found this Animal between twoShells which ftuck together. It was alive, but faint. Perceiv-ing it emitted Light in the Shade, he carried it to a darkPlace, where by irritating it on the Back with a Pin it Ihonepretty ftrongly more than once. The Light appeared on itsBack towards the Tail, chiefly in two Spots; but, when moreviolently irritated, it was fometimes feen darting along theBack ; and, particularly once, it was illuminated in StreaKs upto its very Head. The Infeft growing more languid, he put itbetween the Shells where it was found, in fome Water whereinSalt was

dilfolved, hoping it might revive; but in an Hourit was quite dead.â€”'Tis about | of an Inch long, and i of anâ–  Inch in Breadth j in Figure flat, with many Fins along itsSides from End to End. * Mouffet writes, that his Friend Mr, Brewer found twiccby Night in the Summer Seafon, amongft Heath and Mofs,the Jhining Scolopendra, lucid and fiery ; its whole Bodyemitted Light, but fomewhat fainter than the Glow-worm.Mr.nbsp;farther fays,â€”quot; Happening to come home one Night in a Sweat, and in the Dark wiping my Head with aLinen Handkerchief, the whole Handkerchief appeared tome fliining, and as it were on Fire ; and whilft I viewed thisfeeming Miracle with Surprize, the Light was all colleftedin one Spot: whereupon folding the Handkerchief together,I called for a Candle, and on opening it difcovered one of

thefaScolopendra, which by being rubbed about my Head, hadfpread over the whole Handkerchief I know not what kindof flaming Vapour.quot;â€”He affirms it was like the Scolo~fendra found in Gardens under Stones and Flower Pots. Vid,Thealrum InfeÂ?i. Cap. xv. De Cicindela. I take this to be the Kind of Scolopendra Mr. Willou^hhy de-fcribes, lying rolled up amongft Earth and Dung : Its Coloura brown or whitifli yellow, the Head of a pale cheftnut. hav-ing two Antenns; its Length half an Inch, its Tail forked tVCL. II.nbsp;D dnbsp;its



??? It feems not improper to fay fomewliatin this Place concerning the fhining of SeaWater; fince, not without the Appearance ofReafon, it has been fuppofed owing to vaftNumbers of luminous Infeds, of which pof-fibly in the Waters there may be variousKinds as well as upon the Land. A curious Enquirer into Nature dwell-ing at Wells, upon the Coaft of Norfolk, af-firms, from his own Obfervations, that theSparkling of Sea Water is occafioned by In-feds. His Anfwer to a Letter wrote to himon that Subjed runs thus : quot;In the Glafs ofSea Water I fend with this are fome of theAnimlacules which caufe the SparklingLight in Sea Water 3 they may be feen byholding the Phial up againft the Light,refembling very fmall Bladders or AirBubbles, and are in all Places of it fromTop to Bottom, but moftly towards theTop, where they afiquot;emble when the Wa-ter has

ftood ftill fome Time, unlefs theyquot; have been killed by keeping them toolong in the Phial. Placing one of thefe Animalcules before** a good Microfcope, an exceeding minute its Feet 96 (without Including the Forceps at the Tall), thatis, 48 Pair. One Evening after Raiti, fays Mr. Ray, I found a fmallScokpendra of this Sort fiiining like a Glow-tsiwrn ; 'twaicovered with a flimy Matter, which being wiped away, itceafed not to fliine. Vid. Ray, Hi?Ÿ. InJe?¤Qrum, page 45. â€? Mr. Jo?Ÿpb Spar?Ÿall. ** Worm itÂ? ittt te
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??? Luminous Water InfeSis, 403 Worm may Be difcovered, hanging withits Tail fixed to an opake Spot in a Kindof Bladder *, which it has certainly aPower of contradling or difiending, andthereby of being fufpended at the Surface,or at any Depth it pleafes in the includingWater.quot; The above-mentioned Phial of Sea Watercame fafe, and fome of the Animalculeswere difcovered in it, but they did not emitany Light, as my Friend fays they do uponthe lealt Motion of the Phial when the Wa-ter is newly taken up. He likewife adds,that at certain Times, if a Stone be throwninto the Sea, near the Shore, the Water willbecome luminous as far as the Motion reach-eth : this chiefly happens when the Sea hathbeen greatly agitated, or after a Storm. Jof. Vianelli, M. D. of Chioggia in Italy, inhis Enquiry into the fliining of Sea Water inthe Night Time (which, he

fays, is feenwith Wonder in the Lakes of Chioggia, from,the Beginning of Summer until Autumn, ef-pecially where Sea, Weeds abound), relates,that he brought from thence, one Summer'sNight, a large Velfel of this Sea Water,which being fl:irred about by his Hands ina dark Clofet, fparkled very much ; but afterit was filtered through a clofe Piece of Li-nen it afforded no Light at all, notwithfliand- â€? A Drawing of this came with the Account, but it wastoo late for the Engraver. Pd anbsp;ing ft te ire



??? ing all the Motion that could be given it,v^^hilft the Linen appeared covered withnumberlefs lucid Particles, thereby provingthe Light to be fomething diftinft entirelyfrom the Water. Then examining fome of the Sea Weeds,he perceived thirty at leaft of the like fliin-ing Particles i1pon every little Leaf, and Awak-ing them over a Sheet of Paper, one of thsfhining Bodies was thrown upon it, whichbeing wrapped up in the Paper emittedLight quite through it. Unfolding the Pa-per, and viewing this luminous Body atten-tively, he found it far lefs than a fmall Hair,extremely delicate and tender, and of a deepyellow Colour : and by the Help of a Mi-crofcope he difcovered it to be a living Ani-malcule, of a curious and fingular Strudlure,and could not enough admire the Splendourof its Light. It was fomewhat like a Ca-terpillar, and confifted of

eleven Segmentsor Ringlets, along which near the Belly werea Kind of Fins or Inftruments of its feveralMotions. From its Head iflued two Horns,and the Tail appeared twifted. He obYerves, that thefe glittering Sea Wa-ter Infefts are entirely luminous, whereasthe Glow-worm emits Light only from aPart about the Tail; and, moreover, thatwhen at reft they do not fliine at all, thoughthey fend forth a prodigious Brightnefs asfoon as their little Bodies become agitated. Hence



??? Hence he accounts for the Fifhermen's fore-telHng a Tempeft from an extraordinary-glittering of the Sea and Lakes : thefe Ani-malcules, as he fuppofes, being difturbed andput in Motion at the Approach of fuch aChange. Thefe Animalcules are found, he fays, atthe Beginning of Summer, more plentifullyamongft the Weeds than in any other Partof the Water : but they increafe furprizinglyin a fhort Tim.e, and difperfe themfelves inthe Waters evry where In Tlate xv. b,c, d, reprefent a very fmallInfedt found in fome Ditch Water, b and cfhew it in the Adion of moving from Placeto Place, which is performed by fafteningthe Tail-End upon the Plate of Glafs, bend-ing the Body, extending and directing theHead downwards, then fixing the Head anddrawing the Tail to it, whereby is madewhat may be termed one Step: and by re-peating thefe Steps its

Progreflion was prettynimble, and much refembled that of theSpecies of Caterpillars called Loopers. ItsPoflure when at reft, after being tired withMotion, or juft before it began to fet for-wards, is feen at d. I could not by the ftrideft Obfervationdifcover any fuitable Apparatus about the Dd * A large Account of this may be feen tranflated from theJialiatti in the Univir/al Magazine, for De;mber, 1753- Head,



??? Head, or elfe from its Appearance fhould havejudged this little Creature to be a Species ofthe Wheel-Animal, which it imitates in otherRefpedls very nearly. CHAP. XXTX. The Louse of the Bat. O S T living Creatures are fuppofed_ to have their Lice, Fleas, or little'ormentors, of Kinds and Forms peculiar tothemfelves: fuch have been found in greatNumbers on many Sorts of Beafls, Birds, andFifhes, at fome particular Seafons j Flies, Bees,Earwigs, Spiders, and many other Infeds,are fometimes in like Manner peflered withthem : nay, even the nimble Flea whichtpzes us and fucks our Blood, is not freeitfelf from Blood-fuckers, which harbourvery conveniently under the Scales of itsNeck, and about its Legs and Belly, cling-ing too fall to be fhaken off. We are obligedto Seignior Redi for the Figures of the Pedi-culi peculiar to feveral Kinds of

Beafls andBirds; but I fuppofe he had no Opportunityof obferving that of the Bat, which I am nowgoing to defcribe. The little Animal which the Reader isdireded to take Notice of, at the Letters E,F, G, Plate XV, was found adhering firmly to



??? to the filmy Wing of a Bat then but newlydead, and is undoubtedly the Vermin of thatCreature : many others were probably con-cealed under its fhort thick Hair, but beingintent on examining this with the Micro-fcope, and making Drawings of it, I omittedfearching after more. Its Body is nearly circular, and about the30th Part of an Inch in Diameter. It is fur-nifhed with eight Legs, each having fixJoints: the lafl Joint terminates in a tranf-parent Tuft or Ball, like thofe at the Feet offome Flies, but much larger and more fpread-ing in Proportion to its Size, whereby it isenabled to fallen itfelf ftrongly to whateverit ftands upon. Two fmall Antennas orFeelers are placed at the anterior, and a fmallProcefs or Tail at the pofterior Part of thisAnimal. A periftaltic Motion, or rather aContradlion and Dilatation, are alternatelycarried on through the Inteftines,

which ap-pear more opake than the Parts about them,and fomewhat in the Shape of the LetterX. This Animal is fhewn in its natural walk-ing Pofture, with its Back uppermoft, at E,and again at F with its Back downwards, andits Belly next the Eye. It lived more thantwenty-four Hours between two Talcs, anddied nearly in the Pofture ftiewn at E, F, as^t ftill continues in the Slider now before me. Pd 4nbsp;As



??? As the Bat is extremely fwift in its Flightsand Returns, it was requifite the Verminliving on it fhould have fome extraordi-nary Power of preventing its being thrownoff; and accordingly this little Infed is notonly provided with larger Tufts or Balls thanufual at the Extremities of its Feet, but hasalfo another very remarkable and uncom-mon Means of preferving its Situation : foron any fudden Emergency, infiiead of walk-ing on its eight Legs, as it ufually does, itcan, in an Inflant, turn four, fix, or all ofthem occafionally, fo far backwards as tocatch hold of any Thing, and walk on themwith its Back as eafily as with its Belly down-wards ; and I often obferved it with four Legsan their right Pofition, and the other fourereded over its Back, and ready to lay hold,as at G. Hereby it is enabled to fhift itsPofture inftantly, yetflillmaintain its

Groundnotwithftanding the fwifteft Motions, as Ihad the Pleafure of experiencing in feveralAttempts to jerk it off from a Quill, frommy Finger, and from other Things it fixeditfelf upon, which all my Endeavours couldpot effed.nbsp;r CHAP,



??? [ 409 1 CHAP. XXX. Qbfervations on a large Spider. A V IN G received a Spider from theIfland of Nevis of a larger Size than?• had ever feen, I pleafed myfelf with theHope of obtaining thereby a better Know-ledge of Spiders i?? general than I poffiblycould by the niceft Examination of thefmaller Kinds. On meafuring it pretty exadlly, the Lengthofits Body andTail was found to be Inches;the Breadth of the Body and the wideft Partof the Tail very near an Inch. It had tenLegs, of Vv^hich the foremofl two were fhort-er than the reft, but the other eight wereeach three Inches long at leaft, and in theirthickeft Parts a Quarter of an Inch Dia-meter. Such were the Dimenfions whendried, and confequently much fhrunk andleffened : when alive it probably appearednearly twice as big. The whole Body andLimbs were thickly covered with long Hair.The

Body was of a brown Colour ; the Tailwas alfo brovv'n, except one longitudinal in-dented Stripe tif white, which paffed alongits Middle from where it joins the Body tothe Arms. The Termination of each Legwas a curious Tuft of long foft Hairs, under which



??? which lay concealed a Couple of exceedingfharp hooked Claws, which muft be greatlyferviceable in clambering, to cling to anyThing, or to feize the Prey. The Body was cruftaceous, having a Shellas hard as that of a fmall Crab; the Tail Partwas foft and downy : on the Back both ofthe Body and Tail the Hairs were fliorterthan elfewhere. The two Fangs were ftrong,black, hard and horny, terminating and be-ing Parts of two fliort thick Limbs to whichthey were articulated, projedting from theBody direftly before the Mouth. One ofthefe Fangs magnified about three Times isftiewn at Letter I. They were not placedhorizontally like a Pair of Forceps, fitted tocatch and hold Things by bringing theirPoints to meet, as in moft of ourEnglifli Spi-ders ; but they lay Side by Side, with theirPoints bending downwards, and in Readinefsto ftrike either fingly or

together, after theManner of the Tarantula. Thefe deadlyWeapons of the Spider I was very induftri-ous to examine, and by my Glaffes coulddifcern very diftindly a minute Opening orSlit near the Extremity of each Fang jufl inthe Front thereof, through which one canhardly doubt a poifonous Juice was ready(when the Creature was alive) to be ejedledinto the Wounds it made. This Aperture isdefcribed by Mr. Leeuwenhoek, in the 272d Number



??? Number of the Phil. Tranf. page 868 * :but Dr. Meadh^v'ixig examined the Weaponsof feveral Spiders, and particularly of onevery large, without finding it, was inchnableto believe, when he publiflied his curiousAccount of Poifons, that Mr. Leeuwenhoekhad been miftaken, and that the Fangs werecapable of inflifting a Wound only intowhich a poifonous Liquor was inftilled af-terwards by a ftiort white Probofcis thruftout of the Spider's Mouth -f*. Having alfonever feen it myfelf at the Time I wrote myTreatife on the Microfcope, I was then of thefam.e Opinion. But as foon as I made theabove Difcovery, which was in April 1746,I ftiewed the Fangs I have been defcribingto Dr. Mead, who was much pleafed with aSight of this Aperture, and with his ufualCandor gave it as his Opinion, that as amongftSerpents fome Kinds only are poifonous,

andhave Teeth that are perforated for the Emif-fion of their Poifon, wa. the Rattle Snake,the Viper, 6cc. whereas the Generality areharmlefs, and have no hollow Teeth : folikewife fome Kinds only of Spiders are poi-fonous, or have any Perforation in theirFangs ; but fuch whofe Fangs are perfo-rated may be fuppofed uncommonly dan-gerous. * See alfo Arc. Natur. Tom. IV. Par. II. pag. 39.â€?J- Vid. Mecbanical Account of Poifons, third Edit./a^Â? 88. It



??? It would not be ftridly honeft to pafs overthis Subjedt, without declaring, in Juftice tothe Memory of Mr. Leeuwenhoek, that not-withftanding I have fometimes thought himmiftaken in his Defcriptions of Things exa-mined by the Microfcope, it has feldom hap-pened, but that afterwards I have found fuchhis Defcriptions true, and that the Objedls Ihad formerly judged from were not exadtlyof the fame Sort, or in the fame Perfedtionas his : And this I hope will make otherscautious, not immediately to determine inMatters of this Nature from a ftngle and per-haps a flight Examination; which I believetoo often has been the Cafe. Having fatisfied myfelf concerning theFangs of this Spider, I proceeded to an Ex-amination of its Eyes, which I found to beeight, fituated on the Summit of the anteriorPart of the Body : for I think a Spider can-not properly be faid

to have any Head. I?ut out a Portion of the Shell or Cruft inwhich the Eyes were placed, that I mightbring them with more Convenience to myGlaffes. And I foon faw that the two Mid-dle Eyes were much larger and more re-markable than the reft, and feemed exadllyround, and that the three fmall ones on ei-ther Side were oval. The Difpofition, pro-portionable Size, and Appearance of them alltogether, may be feen at PI, After



??? After clearing away from the inner Partof the Shell the Blood Velfels and other In-teguments of the Retina, or perhaps theBrain, the two larger Eyes (which were eachas big as a middling Pin's Head) appeared tobe tranfparent fpherical Bodies of an AmberColour. Part of each Sphere projefted ex-ternally beyond its Socket, but the largeftPart was funk internally within it, and therewas round each a circular tranfparent Mem-brane by which it feemed to be faftened The Figm-e and Tranfparency of thefeEyes raifed in me a Defxre to fee with theEye of a Spider ; and therefore cutting themout very carefully (for in their natural Si-tuation they could not anfwer my Purpofe)I took the Pains to fet each of them in a â€? Spiders Eyes are not pearled or compofed of fmaller Eyeslike thofe of Flies, Beetles, and moft Kinds of Infefts : theyrefemble

more the Eyes of Quadrupeds, but are not moveable,which is probably-the Reafon why Providence has furnifliedthe Spider with more Eyes than Infeds that have Eyes pearl-ed, or Animals whofe Eyes can turn : for as Safety requiresthat Creatures fliould be able to difcover Danger, or eventheir Food, on whatever Side it lies, fome have pearled Eyes,or more properly Clufters of Eyes, which (tho' not move-able) are direaed every Way : the Eyes of others are as itwere multiplied by Motion ; but Eyes like thofe of the Spi-der, and immoveable, would be unable to anfwer thefe Pur-. pofes, unlefs there were more than two. Indeed the Shepherd Spider has two Eyes and no more:but then its Legs are fo very lotig, its Body fo fmall, andthofe Eyes are placed in the Middle of its Back on fuch aaEminence, and in fuch aDireSion, that they take in

nearlya whole Circle. A fuller Account of this Spider, and Figurecf its Eyes, may be feen in Dr. Hook's Micrographia. Pin-



??? Pin-Hole made through a Piece of Card,whereby I could employ them to view Ob-jedts with. Their magnifying Power wasvery great, and had they been taken from aSpider newly dead, I have Reafon to believethey would have given me much Pleafure :hut having been drying for fome Years, theyhad contradled a Cloudinefs that preventedObjedls being feen through them with anytolerable Diftindlnefs. I am not howeverwithout Hopes of bringing this Experimentfome Time or other to fucceed, even withour Englijh Spiders. The wounding Inftruments of moft Ani-mals, whofe Bite or Sting is poifonous, re-femble in their Contrivance the Fangs ofthe Spider juft now defcribed ; as will beeafily comprehended by viewing the Toothof a Viper, pidured in the fame Plate at L jwherein a fimilar Opening is ftiewn, throughwhich, on biting, a poifonous Juice is

throwninto the Wound j and alfo by the Fang ofan Indian Scolopendra or Millepes, near whofePoint there appears a like Opening, fervingto the fame Purpofe, at the End of a longSlit or Fiflure, as may be feen at K. Thequot;Weapon with which the Scorpion ftrikes haslikewife fuch an Aperture. CHAP,



??? CHAP. xxxr. Mifcellaneous Obfervations. Having defcribed all the Figures givenin the preceding Plates, I fhall adda few Obfervations in a mifcellaneous Man-ner. In the Waters of fome Ditches there isfound a very fmall Sort of Leech, of a palebrown Colour, whofe Length is about half anInch when extended fully. Several Monthsin the Year its young ones are carried aboutwith it wherever it goes, flicking ifaft un-derneath its Belly. Their Number is ufually8, lo, or 12; and if feparated from the Pa-rent, even to fome Diftance, they immedi-ately replace themfelves, and that fo regu-larly, they might eafily be miftaken for Legs,whilft they are ftretching themfelves outbeyond its Body, with their Heads movingto and fro, which is their conftant Pofturewhen the Parent Animal is in Motion. ThisSubjedl deferves farther Examination. Curious

Cafes are made by a fmall Wormor Maggot, with admirable Dexterity, of theStalks of Duckweed, which the little Crea-ture bites afunder with its Pincers, placeswith great Order and Exaclnefs like theThreads of a Linen Cloth, and glews toge-ther. 'Tis diverting to fee the brifk Inhabi-tant come a little Way out of its Door, ei-ther for Food or Pleaftire, and immedi-ately



??? ately, on the Apprehenhon of Danger, popin again, leaving nothing to be feen but afew green Stalks. In the Spring of the Year I have feveralTimes obferved great Numbers of littleCafes, on a Row of Pales by the Side of theNew River at Enfield, made in the prettieftManner imaginable of the green microfcopicMofs growing on the fame Pales. Theywere open at both Ends, and about a Quarterof an Inch in Length : each contained alittle black, Maggot, that put out its Heador Tail occalionally, and became at laft afmall black Fly. Amongft the Eels in Vinegar one fhallfometimes find accidentally a pretty and fur-prizing Phsenomenon, i. e. a Chain, or Seriesof minute Globules feemingly ftrung toge-ther like a Necklace of Beads. Thefe arenothing more than a Row of Air Bubbleslying one behind another in the dead Bodyof bne of the Anguillawhich Body

fromits great Tranfparency is not vifible, unlefsby the greateft Magnifier. My good Friend Dr. Miles happening totake Notice of a bright green Mouldings onthe Bark of fome Fire-wood : and, by a Lenaof an Inch Focus, finding it to beNumbers ofminute Fungi of a regular Appearance, heemployed a large Magnifier, through whichtheir fpherical Heads feemed as if they wereelfe but Globules of Seeds. He obferved nothing



??? obfervedj at the fame Time, feveral Seeds ad-hering to the tranfparent Foot-Stalks whichfupported the Heads, and many fcattered onthe Glafs Plate whereon the Subftance wasplaced for View ; whereby he had an Op-Dortunity of feeing manydiftin??: Seeds, near-y of an oval Form, but feveral Times largerthan the Seeds of common Mujhroems, evenwhen feen with the f?Šcond Magnifier, andthe latter with the firft.â€”He fays, he has of-ten viewed the Heads of a I'mall Kind ofcoriaceous Fungus of about 4- Inch Diame-ter, and always found the Seeds on theirGills much larger than thofe of any otherMuftiroom he had examined, tho' rather lefsthan thofe this unregarded Plant produces. He fent with this Account a Piece of Woodwith the Mouldinefs thereon, and alfo fomeof it on a Slip of Glafs : both which I exa-mined carefuHy to

determine the Bignefs ofthe Heads and their Seeds : and viewing theSpherical Heads of the middle Size, (fomebeing larger and others fmaller) I found,(according to my Micrometer) that 3 of themtook up the Side of a Square, 70 of whichSquares made an Inch in Length : confe-quently thrice 70, or 9,10 of thek Fungi,make a Line of one Inch : or, in otherW ords, the Diameter of ??ie{efungous Bodiesis, at a Medium, the 210th Part of an Inch. The Seeds are oval ; and I find, by thefame Micrometer, that i o of them laid by one Vol., II.nbsp;E enbsp;another



??? another the fliorteft Way of their Diameteryor S of them the longeft Way, fill up the Sideof a Square, 270 of which Squares make anInch in Length.â€”Taking therefore 9 as theMedium, 270 Times 9, or 2430 of thefeSeeds will be required to make a Line of anInch in Length â€?, or in other Words, eachSeed is the 2430th Part of an Inch in Dia-meter.â€”And according to thefe Calcula-tions 44100 of the Spherical Heads, or5,904,900 of their Seeds, may lie by oneanother in the Surface of an Inch fquare. Yet minute as the Seeds of this \\tt\amp; Fun-gus are, the Doftor obferves very juftly, thatthey are bigger than thofe of fome others,of the fame Genus which exceed it Thou-fands of Times in Bulk. For the Seeds of avery large edible Mufiroom being examined,by a Glafs magnifying 320 Times in Diame-ter, and their Figure being elliptical, 7 oftheir

longeft and 8 of their fhortefl; Diame-ters were found equal to the Length of a.Line known to be the 500th Part of an Inch.So that the longeft Diameter of each Seedwas the 3500th, and the fhorteft the 4000thPart of one Inch in Length, and 14,000,000of fuch Seeds- would be required to covera Surface of one Inch fquare â€? All the Species of Fungi were formerly fuppofed to bearno Seeds Raj fays of them, nuHo nec Semine nec Flore ; butgood GlalTes now convince us of their producing Seeds invaft Abundance, growing commonly between the Gills. 6nbsp;The m



??? T\\amp;proportionable Size of Fruits and Seedsto the Trees and Plants that bear them,comes under no Rules that correfpond withour Conceptions. The Beech and AJh areproduced from Seeds fmaller than the Gar-den Bean. The Oak has for its Fruit only afmall Acorn ; whereas the Pumpkin, whofeWeight fometimes exceeds loolb. is theProdudion of a feeble creeping Plant, un-able to fupport itfelf, much lefs its enor-mous Fruit. The Vanilla, (climbing to theHeight of feveral Feet) produces in long PodsSeeds fo fmall, their Diameter is not morethan the looth Part of an Inch. Then fup-pofing the Cavity of its Pod equal to a cy-lindrical Tube of ^^ Inch Diameter, and itsLength to be fix Inches, (which Dimen-fions are taken with great Moderation) theNumber of Seeds in one fingle Pod will be more than 47000.-Thefe Seeds ground with

Chocolate give it a rich Perfume. I could add many more Obfervations,which perhaps fome of my Readers mightbe pleafed with j but finding this Work hasgrown under my Hands, much beyond theSize 1 intended, I fhali haften to concludethis Part with recommending the Study ofNature to all who have Leifure and Oppor-tunity for it, as affording the mofc reafpnquot;-ble Pleafure the Mind of Man is capable ofenjoying, The World around us is the mighty Vo-lume^ wherein the Great Creator with his E e 2nbsp;cwtt



??? own Finger has defcribed himfelf. HitmanWritings confiftof Linesznd Figures intend-ed to denote the Sounds ox IVords of Lan-guage,- which being at firft arbitrarily ap-plied, were afterwards by common Confentand Cuftom allowed to reprefent certainIdeas, tho' without any Refemblance to them.And as very different Sounds and Marks havebeen employed, by Nations Strangers to eachother, to exprefs and denote the fame ObjeBsqfthe Senfes or Conceptions of the Mind, hencearofe different Languages and CharaBers,which muft therefore be unintelligible toall who have not previoufty been inftru6l-ed in their Signification and Ufe ; nor canbe attained without a great deal of Pains zxAAttention. But the Book of Nature is writ-ten in an univerfaland real CharaBer, whichevery Man may read in his own Language;for it confifts not of Words but Things,

whichpidure out the Perfedions of the Deity.The ftarry Firmament every where expand-ed, with its numberlefs Syftems of Suns,and their furrounding Planets, the Regiila-rity, Harmony, Order, and Conftancy oftheir Motions, declare the Immenfity andMagnificence, the Power and Wifdom oftheir Creator. Thunder, Lightening, Tem-pelts. Hurricanes, Earthquakes, and Vol-canos, ftievv the Terror and Deftru6tion ofhis WrathÂ? Seafonable Rains, Sunftiine, andplenteous Harvefts, denote his Bounty and Goodnefs,



??? Goodnefs, and his Regard for the HappineÂ?sof all his Creatures; and demonftrate how,when his Hand is open, he fills all Thingsliving with Plenteoufnefs. The conftantSucceflion of Generations in Plants andAnimals, implies the Eternity of their firftCaufe. Life every where fuhfifting in Mil-lions of different Forms, fhews the bound-lefs Diffufion of his Animating Power; andDeath the infinite Difproportion betweenhim and every living Thing.â€”Even theAdtions of Animals are an eloquent and pathe-tic Language; thofe that want the Help ofMan, have a thoufand engaging Ways,whichlike the Voice of God fpeaking to his Heart,command him to preferve and cherifli them }whilft the Looks and Motions of fuch aswould do him Harm, ftrike him with Ter-ror, and warn him to fly from or arm him-felf againft them. In fhort, every Part ofNature

diredts us to Nature's GOD; for ac-cording to Lucan, iq that fine Speech hemakes for Cato, Jupiter eft, quodcunqut wdes, quocunque moveris-, which- \ fhall tranflate with great Liberty,and by the Way of Paraphrafe, Range where you pleafe, thro' Water, Earth, and Air, lt;JOD is in every Thing, and every where. E enbsp;Borne



??? Ecme Account of a new-confiruEied Microfcopc,ufed in the foregoing Experiments. ' â–  ^ H E cumberfome and inconvenientDouble Microscopes of Dr. i^ociand Mr. Marjhai, were many Years ago re-duced to a manageable Size, improved in theirStrudture, fupplied with an ealy Way of en-lightening Objefts by a Speculum under-neath and in many other Refpefts render-ed agreeable to the Curious, by Mr. Culpep-i)er and Mr. Scarlet. Some farther Altera-tions were hov/ever wanted to make this In-ftrument of more general Ufe, as I fully ex-perienced in the Year 1743, v/hen examin-ing daily the Configurations of Saline Sub-ftances, the Legs were continual Impedi-ments to my turning about the Slips of Glafs;and indeed I had found them frequently foon other Occafions. Pulling the Body ofthe Inftrument up and down was likewifefubjedt to Jerks,

which caufed a Difficulty infixing it exadly at the Focus : there was al-fo no good Contrivance for viewing opakeObjeds. Complaining of thefe Inconvenien-cies, Mr Cuf, the Optician, applied hisThoughts to fafhion a Microfcope in anotherManner, leaving the Stage entirely free andopen by taking away the Legs, applying a Sec Micrc/co^s made sa/y, Plate III. page 16. fine-



???



??? gt; ! ii - V Â?t â–  â– 



??? fine-threaded Screw to regulate and adjuftits Motions, and adding a concave Speculumfor Objeds that are opake. The foregoing Examinations having beenall made by an Inftrument thus improved, Ifhall give a Plate and Defcription of it, (asan Addition to my former Book on the Mi-crofcope) by the Name of Mr. Cufs tiew-conJiruSted Double Microfcope. All Parts of this Inftrument are Brafs.â€”The Body A, being firmly fupported in abroad circular Collar at the End of the Armlt;i a, which projeds from the Top of thePillar C, may be taken out or put in at Plea- fure. A fquare Box b b, fere wed down to thewooden Pedeftal II, fupports the whole Ma-chine, by the Afiiftance of the long flat-fquare Pillar B, which is fixt within the faidBox. The moveable Pillar C, which is fhorterthan the Pillar B, tho' of the fame Shape, byAiding up or down againft the broad

flatSide of the faid Pillar, raifes or lowers theBody of the Microfcope as Occafion may re-quire.â€”Both Pillars ftand in the Box b b. The fquare Collar D holds the two PillarsB and C together, and flides up or downupon them, carrying with it the Body of theMicrofcope.-The Screw-Button 3 is in-tended to fix the Pillar C, when the upperEdge of the Collar D being fet at the fame E e 4nbsp;Number



??? Number as that of the Magnifier employed,its focal Diftance is brought nearly right. When the Pillar C is faftened, the Mi-crofcope (by the fine-threaded adjuftingScrew E) may be moved fo gently up oi'down, v^'ithout Jerks or Slips, that the trueFocus may be found with great Readinefsand Exadnefs. The horizontal Plate or Stage F, havingin the Middle thereof a circular Hole 4, di-redly over which the Body of the Micro-fcope is fufpended, is exceedingly convenientto place Objefts on for Obfervation, beingfreed intirely from the Legs which incumberother Double Microfcopes. The concave Looking-Glafs G, turningen two fmall Screws in the Arch d (at theBottom of which a Pin goes down into theHole e in the Pedeftal) refieds the Light ofa Candle or the Sky diredly upwards on theObjed, by moving the Looking-Glafs hori-zontally or vertically. A

double convex Lens H, turns on twoScrews, for tranfmitting Light to afiift inilluminating opake Objeds, when the longround Wire ?’ is placed in the Spring-Tubeg, at the Corner of the Stage F. Iâ€”is a hollow Cylinder whofe Sides areopen, and at whofe End a concave SilverSpeculum h, having a round Hole in theMidft thereof, is fcrewed. This Cylinderflips over the Snout / of the Microfcope, and when



??? when fet to the Figure there marked, andcorrefpondent to the Number of the Mag-nliier made ufe of, the Silver Speculum re-fleds Light on the opake Objed to be exa-mined; which Objed muft either he heldin the Spring-Tongs at one End of the WireC, placed in the Slit m on the Stage F; or beput on the Ivory Block P, ftuck on the point-ed End of the laid Wire. The third orfourth Magnifiers are fitteft to be ufed withthe Silver Speculum. K. L. M. N. Q^Q^R. S, T. V. W.X, Y.Z. are different Parts of the Apparatus whichI think needlefs to defcribe, as all who areacquainted with Microfcopes will know themat firft Sight, and others may inform them-felves either in my former Treatife on thefeSubjeds, or in the Book which Mr. Cujfgives to thofe who buy this Microfcope ofhim. In the Year 1747 a Micrometer for thisInftrument was alfo contrived by Mr. Cuff,being

a Lattice of fine Wires, placed (whenmade ufe of) in the Focus of the Eye-Glafs,by unfcrewing the Body of the Inftrument,As the Readinefs wherewith the real Size ofObjeds may be calculated by thjs Microme-ter muft render it valuable to the Curious,there needs no Apology for laying fomeAccount of it before them, drawn up andgiven to me by my much honoured Friend^artin Folkes, Efq; Prefident of the Royal Society^



??? Societyf and firft Prefident, under the RoyalCharter, of the Society of Antiquaries ofLondon Remarks Qn (i Micrometer to be applied tncompound Microfcopes. By Mar-tin Folkes, Efq; P. R. S. TH I S Microm^eter only confifts of 3Lattice of fine Silver Wire diftantfrom each other one fiftieth Part of an Inch,interfering at right Angles, and fo placedIn the Focus of the Eye Glafs, as to dividethe whole vifible Area of the Microfcope in-to Squares, whofe Sides are each the -yVth ofan Inch. Now as the Image of any Object to be ex-amined is formed in this Place, it is plain thatby this Lattice Work fuch Image may readi-ly be meafured, either by comparing itsLength or Breadth with the Diftance of * This Gentleman, whofe amiable Charader for Ability inScience and Goodnefs of Heart is known and refpefted by 'all the World, being unhappily difabled by a

paralytic Dis-order fiom attending the Meetings of the Royal Society, wherefor eleven Years he had prefided with great Honour, thoughtjfiper on the laft annual Day cf Eleilion, viz. November50th 1752. to decline being again elcdled Prefident. Where-fore the Gentlemen of the faid Society, after returning theirmoft grateful Acknowledgments to Mr. Folkes for his manyand ufeful Services, elefted unanimou/ly the Right Honour-able Earl oi Macclesjidd to bs their Pijesident in hisStead. the



??? the Wires; or by comparing its whole vifi-ble Superficies with one or more of the lit-tle Squares formed by the InterfecSion ofthe fame Wires. And the true Size of the magnified Imagebeing thus known, the true Magnitude ofthe Obje6l itfelf will be known alfo, if themagnifying Power of the Objed: Glafs is butgiven : and this will eafily be found in thefollowing pradical Manner : Let a minute Objed of a known Size, becarefully viewed in the Microfcope: as forExample, Part of a fine diagonal Scale divid-ed into the Millefimals of an Inch; and let itbe examined how many of thofe Millefimalsanfwer to the Diftance of two of the Wiresabovementioned, remembering to eftimate-that Diftance from the Outfide of one ofthe Wires to the Infide of the other. Foras 20 are to that Number of Millefimals jufl:found, fo is the Length or Breadth of anyImage meafured by the

Micrometer to theLength or Breadth of the Objed itfelf: or as400 are to the Square of the fame Numberof Millefimals, fo is the .magnified Superfi-cies of any Image, to the true fimilar Super-ficies of the Objed. And again, as that Number of Millefimalsof an Inch juft found is to 20, fo is Unity toa Number exprefllng how many Times theLength or Breadth of any Image eftimatedby the Micrometer, is greater than the true Length



??? Length or Breadth of the Objedt itfelf: andthis laft Number I call the magnifying Powerâ‚?f the Objed Glafs. This Trial is to be made with Care oncefor all, for every different Objed Glafs to beufed with the Micrometer : and their dif-ferent refulting magnifying Powers, once re-giftered in a Table, will be ready upon allOccafions. For thus the Length or Breadthof any Image eftimated by the Micrometer,will v/hen divided by the magnifying Powerof the Objeft Glafs, exprefs the true Lengthor Breadth of the Objed itfelf: or the Su-perficies of any Image eftimated by the Mi-crometer, in fquare Millefimals of an Inch,will in like Manner exprefs the true fimilarSuperficies of the Objed itfelf j if it is dividedby the Square of the magnifying Power ofthe Objed Glafs ufed. And for this Purpofeit may be of Ufe to fet down in another Co-lumn of the Table, the refpedive

Squaresof the Numbers exprefiing the magnify-ing Powers of the feveral difterent ObjedGJjffes. As fome Difiiculty may be found, in ap-plying the diagonal Scale abovementioned tothe larger Magnifiers : chiefly thro' want ofLight when the Objed is to be brought verynear to the Glafs; that Defcd may be fup-plied by the Ufe of fome minute natural Ob-jpft, whofe true Size has already been care-^folly determined by one of the leflTer Magni- fiersj



??? fiers, and whofe Image is again viewed withone of the greater: for as the Number ofMillefimals of an Inch contained in its trueLength or Breadth, are to thofe now foundin the Length or Breadth of its Image, fowill Unity be to the magnifying Power ofthe Objedt Glafs now made ufe of, amp;c. I fliould now farther take Notice, thatthe Numbers here called the magnifyingPowers of the feveral Objed Glalfes, do notexprefs the whole m?gt;gnifying Power of theMicrofcope. For the Image formed in theFocus of the Eye Glafs is again magnifiedto the Eye, by the Operation of the Eye Glafsitfelf. And the Focus of this Eye Glafs be-ing, in the Double compound Microfcopemade by Mr. Cuf, and which he calls (tho'fomewhat improperly) his new double rejleSi-ing Microfcope, at the Diftance of one Inchand a Quarter nearly j the Eye, placed on theother Side,

views the Image of any Objedformed in that Focus under ap Angle aboutfeven Times as great as that under which itwould fee it with Diftindtnefs if naked, andat the Diftance of fomewhat lefs than nine ^Inches. We may therefore then confider allImages viewed with this Microfcope as mag-nified feven Times in Length or Breadth, or49 Times in Superficies by the Interventionof the Eye Glafs: and we may confequentlyexprefs the whole magnifying Powers of theMicrofcope, if we refpedtively multiply the Numbers



??? Numbers already placed in two Columns ofthe Table, by 7 and 49. I would juft obferve, that fome DoubleMicrofcopes have aDrawer between the Glaf-fes, and by Means of which they magnifydifferently with the fame Glafs: in thefe Mi-crofcopes therefore one Pofition of the DrawerIhould be pitched upon as the moft conve-nient, and the fame ihould conftantly be ufedwhenever any Magnitude is to be determinedby the Micrometer applied to the fame. The Lattice abovementioned, whofe Wiresare only diftant a Fiftieth of an Inch, may up-on fome Occafions be found inconvenient inviewing of Objedts. But it may very eafilybe taken out and put in occafionally, or haveits Place fupplied by another whofe Wiresmay be the 20th or the loth of an Inchafunderj and this laft efpecially will give noHindrance to common Obfervations, and willbefides be very ufeful

to fuch as would drawwith fome Exaftnefs any of the Objedtsthey examine with their Microfcope. I am told that Silver Wire may be had tomake thefe Lattices of, whofe Diameter israther lefs than the feven hundredth Part ofan Inch. The Mention Mr. Folkes makes of a Lat-tice whofe Divifions are -V of an Inch, wasowing to his having experienced the Utilityof fuch an one in my Microfcope, made bymyfelf of human Hairs, and faftened exadlly in



??? in the Focus of the Eye Glafs, whofe Dif-tance being 11 Inch, or x-s-ths of nine Inches,(the Standard of Sight he computes bythe Diameter of an Objedl feen through thatGlafs is magnified 7 Times, and the Side ofeach Square whofe real Length is appears(magnified through the faid Glafs) to be-rVths of an Inch. Employing different Objedt Glaffes orMagnifiers in viewing Objeds, makes no Dif-ference in the Lattice or Micrometer, whofeSquares are magnified by the Eye Glafs only,and always appear of the fame Diameter,that is, Ti^j-ths of an Inch. But the Objedbeing more or lefs magnified according tothe Power of the Objed Glafs, the Imagethereof thrown upon theLattice extends overmore or fewer of its Squares : whence themagnifying Power of all the Glaffes belong-ing to my Microfcope,^and the real Size ofObjeds examined by them,

are fhewn inthe following Table. â€? The ufual Standard of Sight is 8 Inches, but as Mr.Fjilkes has thought proper to make it almoft 9 Inches, all thefeCalculations are conformable thereto. A TABLE



??? A T A B L E of the magni^ng Po-wers of the Glaffes belonging to my own Double tompmndUimfcope, togetherwith the Meafure of a fingle Square of the Micrometer compofed of Tenths of an Inch, when any one of theGlaffes is employed ; according to the foregoing Method of Calculation. tJ 12250035621259217056 E2401 ^754 3c6i- J i oS5 â€” u I sa: s O agt; l-'l-s lt; 2 o quot; 2 s.y s .?  27023012?”7040. 25 1 3 co 320 quot;189i6i 84 4928 L i7i J J3 = HM s a i-iE ?Žert Â?u. 3 ir quot;SÂ? VAl ?–0Â? B?– s 00 60 Brt 4) Â? .sâ– s-g Ph U J U m oz lt;u 02 rC Â? s c ??T* (Uâ– S lt;x: O-= â€?-??.s SH U O e O ^s s O, ?? = rt â€” w Si ^ S.i hc^?? bo 250000quot;'tC72900529001440049001600625 The Magnifiers are diftinguilhed in the firft Column by the Nquot; i, 2, 3, amp;c.The f?Šcond Column Ihews how many Times each Glafs magnifies the Diameter of

any Objefl.The third Column fluews how many Times each Glafs magnifies the Superfieies of any Objea.The fourth Column determines the true Length of any ?”bjeft, by ftewing what Part of the Length of an Inchfuch Objed really is, when, viewed by either of the Glaffes, it appears the Length of one Square of the Micro- i' gÂ? o The^fifth Column determines the true Size of any Objefl, by fhewing what Part of a Square Inch fuch Objeftreally is, when, viewed by either of the Glaffes, it fills up the Area of one Square of the Micrometer. Oquot;t Â? This Glafs, whofs magnifying Power is extraordinary, was made particularly for me.



??? For ExampIe.^-^^An Objeft, or Part of an Objeft, whofe Diameter when viewedthrough the Magnifier i. appears theexaÂ?l Length of one Square of the HairMicrometer, is really no more than the 270thPart of an Inch in Length. And if, when viewed through the farneGlafs, it appears to fill up the whole Spaceof one of the faid Squares, its real Area isno more than the 72900th Part of a SquareInch, amp;c. In order to render this Inftrument ftillmore ufeful. Squares may be drawn on Paper(with very black Lines) correfpondent tothofe of the Micrometer magnified by theEye Glafs, viz. -/s- ths of an Inch Diameter ;by the Means whereof, (if placed under fothin a Paper as they can plainly be feenthrough,) an Object may, be drawn exaftlyof the Size it appears when magnified byany Glafs whatever.â€”^Nine Squares fodrawn are ftiewn Rlate ILNW.

fig. 6. In the fame Plate,4 ftiews a Micro-meter whofe Divifions are the Fiftieths, andjig. 5, another whofe Divifions are the Tenthsof an Inch : And this laft may remain inthe Body of the Microfcope, without beingany Hindrance, whatever Glafs is ufed. 'Twere well if the Workmen ground,their Glaftes fo exactly to a Standard, that{he fame Table might ferve for the Micro-meter to every Set of them j but as that is' Vol. n.nbsp;Ffnbsp;not



??? not the Cafe, a particular Table muft bemade for every Set of Glafles. 0/quot;Mr. Leeuwenhoek's Microfcopes. Though Mr. Leeuwenhoek's Mi-crofcopes are much talked of, veryfew People are acquainted with their Struc-ture and Apparatus, no Figure of them thatI remember having ever been made public:,'tis therefore hoped the Curious will be pleaf-ed to fee a Drawing of them, taken withgreat Exadtnefs from thofe in the Repoflto-ry of the Royal Society, which are all alikein Form, and difter very little in Size fromthis Drawing, or from one another The two Sides of one of thefe Microfcopesare ftiewn Plate XVII.7 and 8. TheEye muft be applied to the Side/^. 7.â€”The flat Part A is compofed of two thinSilver Plates faftened together by little Ri-vets h bh b b b. Between thefe Plates a veryfmall double-convex Glafs is let into a Socket, * An accurate

Defcription of the 26 Microfcopes, andObjefts belofiging them, contained in a fmall Cabinetwhich Mr. Leewwenhoek at his Deceafe bequeathed to the-R^yal Society, was nrcfented many Years ago to that Societyby Martin Folkes. Efq; and may be feen NÂ° 38(3 of the Phi-lofophical Tranfaaions. And a farther Account, fetting forththe magnifying Powers, and other Particulars concerning thefame Micoicopes, (which were three Months under my Exa-mination for that Purpofe) was prefented by me to the RcyalSin'ay in-the Year 1740, and publiflied Phil. Tranf Nquot; 458-But neither of thefe Accounts has any Drawing of the Ml-..oicopes.nbsp;^^^



??? and a Hole drilled in each Plate for theEye to look through at c. A Limb of Silverd is faftened to the Plates on this Side by aScrew e which goes through them both.Another Part of this Limb, joined to itat right Angles, paffes under the Plates,and comes out on the other Side; vid.Jig. 8) at f: through this runs, diredt-ly upwards, a long fine-threaded Screwg, which turns in and'raifes or lowers theStage h, whereon a coarfe rugged Pin i forthe Objedl to be faftened to, is turned aboutby a little Handle k ; and. this Stage with thePin upon it is removed farther from themagnifying Lens, or admitted nearer to it,by a little Screw /, that pafling through theStage horizontally, and bearing againft theBack of the Inftrument, thrufts it farther offwhen there is Occafion. The End of thelong Screw g comes out thro' the Stage atm, where it turns round, but adls

not thereas a Screw, having no Threads that reachfo high. Thefe Microfcopes are plain and fimplein their Contrivance. All the Parts are Sil-ver, faftiioned by Mr. Leeuwenhoek'^ ownHand, and the Glafies, which arc excel-lent, were all ground and fet by himfelf. HeglewedoneoratmofttwoObjedlson the Pointof the Pin belonging to each Microfcope, andcarefully preferved them there j fo that eachInftrument being devoted to one or two Ob-E f 2nbsp;jedls



??? jefts only, could be applied to nothing elfe.This Method induced him to make a Mi-crofcope with a Glafs adapted to almoft eve-ry Objed:, 'till he had got fome Hundreds ofthem, as he fays himfelf, in the 2d Vol. of hisWorks, page 290, Mthi quidem funt centumcentumque Microfcopia, See. All this Troubleand Expence is now faved, by a Set of Glaf-fes to be ftiifted with great Eafe, as the Sub-jed to be examined may require. The magnifying Powers of thefe Glaftescome ftiort of fome now made, but are fullyfufiicient for moft Purpofes. Of the 26Microfcopes I examined, one magnifies thePiameter of an Objed 160, one 133, one114, three 100, three 89, eight 80, two 72,three 66, two 57, one 53, and one 40Times. Dire??llons for obtaining an exa5l Reprefent a'tion or PiBure of any Coi-i^ or Medal. 'AVING taken a perfcd and fliarp ___Impreflion of the

Coin or Medal in the fineft Sealing Wax, cut the Waxaway round the Edges of the Impref?Žion,with the Point of a Penknife, or a Pair offliarp Sciffars. The Rolling-Prefs Printers have an Ink forprinting oftquot; Copper Plates, very differentfrom what other Printers employ in print-ing Books: work fome of this withauHair- Pencil



??? Pencil into all the Lettering and hollowPlaces of the Wax Impreffion, which arethe rifingor projedling Parts of the Medal.This done, pafs your bare Finger, or a Clothilrained upon it, gently but nimbly over theSurface, till you perceive the Ink perfedllycleared away, unlefs where the Letters are,and in the finking Parts; and after this,rubbing your Finger on a Piece of foft Whit-ing, pafs it lightly over the Surface 'till youare fure it is dry and clean. Have ready, foaked in Water, but theWater fqueezed a little out of them, fomePieces of Writing Paper fomewhat largerthan the Medal. Place one of thefe on theWax Impreflion and on the Back of thePaper lay three or four Pieces of thick Flan-nel about the Size thereof. I (hould premife, that you muft have aCouple of flat fmooth Iron Plates, about twoInches Square, and of a Thicknefs not tobend.

The Wax Impreflion muft be placed,with its Face upwards, on the Middle of oneof thefe Plates, before you fpread the Paperand Flannels on it; and the other Plate muftimmediately be laid over them. Then, hold-ing them all tight together, put them care-fully and evenly into a little Prefs, made oftwo Iron Planks about five Inches and a halflong, one Inch and a half wide, and half anInch in Thicknefs: having a Couple of male F f 3nbsp;Screws



??? Screws that run through them, with a turn-ing female Screw on each to force the Plankstogether. And thefe female Screws mufthave ftrong well-tempered Shoulders, where-by to work them, A Figure of this Prefs isftiewn P/^/^ XV[I.9. Things being thus adjufted, holdingthe Prefs in your Left-Hand, ftrike wi.h alittle Hammer, firft on the Shoulders of oneScrew, and then on the Shoulders of theother, to bring the Planks together parallel,and render the Prefture every-where alike ;unlefs you find it requifite to give moreForce to one Side than the other, whichthefe two Screws will put in your ownPov/er. The Prefs opens again, by a Stroke or twoof the Hammer, the contrary Way, on theShoulders of the Screws : and then you willfind a true and fair Pi6lure neatly printedoffquot; J which (if any Deficiencies appear there-in) may be eafily repaired, when dry,

witha Pen and Ink, or, what is better, a Penciland Indian Ink. This Method is very eafy and ready fortaking the Pidure of a Medal either in Blackor Red ; proper Ink of both which Coloursmay be had of the Copper-Plate Printers :but your Wax Impreftion muft be diff^erentin Colour to that of the Ink you ufe, other-wife you cannot fee when the Ink is wellcleared away j and as the whole Succefs de-pends



??? pends on the Goodnefs of the Wax Impref-fion or Mould, the following Rules, taughtby Experience, are recommended to be ob-ferved. 1.nbsp;Let the Wax be fine, or it wants aproper Hardnefs, and the ImprelTionwill not be lharp. 2.nbsp;Spread it wider than the Medal, andof a Thicknefs in proportion to theRelievo of it. 3.nbsp;Clap on the Medal when the Wax hasa moderate Degree of Heat: for, if itbe too hot, the Medal is apt to flick:and, if too cold, no good Impreffioncan be taken. The right Time, feemsto be, juft after the Wax ceafes to workup with little Bubbles in it. 4.nbsp;Make not the Impreffion on a Tableor any hard Body, without feveral Foldsof Paper, or, what is better, a WoollenCloth, or fome foft Leather underneath ;for foft Things give Way to the Pref-fure and Form of the Medal, whichhard Bodies will not

do. 5.nbsp;Squeeze the Medal down equally hardon every Side, and continue the Pref-fure 'till the Wax is near cold : for ifthe Medal be taken off while the Waxremains hot, the rifing Parts, being ftillfoft, will fink down, and the Impreffionbe much lefs ftiarp, F f 4nbsp;6. White



??? 6. White Paft^baard, Card-Paper, orfome other thick Paper, is beft to takeWax Impreflions on. In Places where Copper-Plate Printer sInk cannot be had, Water-Colours may bemade ufe of. Lake and Vermilion mixtmake the moft proper Red, Indian Ink thebeft Black. Diredions for other Coloursmay be feen, Phil Tranf. NÂ° 472, p 82 ;in an Account of this Invention laid by mebefore the Royal Society Anno 1744, fromwhence this is partly taken. There are indeed many other ingeniousContrivances for taking off Medals, in Sul-phur, Plaifter of Paris, Paper, ^c. But fincea Mould muft be formed for each of thefe,either of Clay, Horn, Plaifter of Paris, orfome other Materials, which requires a greatdeal of Trouble and Time to form, this Me-thod I believe will be judged abundantlymore convenient, efpecially as fome of thofeWays do really a great deal of Injury to

Me-dals, by impairing the Sharpnefs of theirmoft delicate and expreflive Strokes. For Wax is always ready, and hurts notthe fineft Medal: and however brittle itmay be thought, the Moulds made thereofrefift the Force of downright Preffure, al-moft as effedlually as if they were made ofSteel; and might ferve to take off a thou-fand Impreffions, were they not apt to crack,and the Marks of thofe Cracks to render what



??? TI. xt. ri.xYir./.. 440 xn. /i.Ji.Ji. ^/f? 't .
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??? what are taken from them afterwards notquite fo elegant. But each Mould will ufual-ly afford three or four good Impreffions, ei-ther coloured or plain ; and if the Ink begot off clean, the fame Wax may be meltedand employed feveral Times. It is evident, that Impreffions taken thus,muft be exadtly what the Medals are fromwhence we take them, and that any Perfonwho can procure the Wax Impreffions ofMedals, may, by a little Pains, be furnifh-ed with a noble Colkaion of the genuinePrints of Medals; which may be placed inBooks, in orderly Series, and moved fromone Leaf to another at Pleafure; if a littleMargin be left about them, and only theEdges be pafted down. I flatter myfelftherefore, that the Ufefulnefs of this Con-trivance will not be flighted, on account ofits being fo plain and obvious, that everyGentleman will wonder he did not hit

on ithimfelf; fmce Difcoveries that are moft eafy,and confequently may be pradifed by everybody, however fimple and void of Inven-tion they may appear, are really in them-felves moft valuable. I need only inftancethe Art of Printing, (from which this infome Sort is borrowed) the moft happyDifcovery that perhaps was ever made byMan ; yet feemingly fo eafy, and what theAncients came fo near to in their Seals, that It



??? it is extremely furprifing they did not findit out. In this Manner I have taken off manyThoufands of Coins and Medals for myfelfand Friends: and as any Gentleman maydivert himfelf by doing it, I hope this Ac-count of it may prove acceptable. As the lafl Tlate was not finifhed till thewhole Book was nearly printed off, wherebyfome Figures in it are not defcribed in theirproper Places : It may be needful to informthe Reader, that NÂ° I, II, III, are differentBranchings of Copper, produced by the fe-veral Mixtures mentioned CHAP. LIII.Part I.â€”That NÂ°X, XI, are two Speciesof Corallina marina, and XII a Speciesof Fucus marinus, all magnified by the Mi-crofcope. INDEX.



??? index. A. acid (volatile Spirit) what â€” â€” â€” â€” 7ÂŽAnbsp;its EfFeas â€” â€” 71,7s of Animals, an expreffive Language â€” â€” 421 Alum examined â€” â€”, quot;. 7quot; , 7quot; quot;quot;quot; ~ its Configurations when excited by Heat â€” A' 97 its Cryftals when at reft _ _ _ â€” 4,nbsp;102 produces Comet-like Figures â€” â€” â€” â€”nbsp;99how to preferve â€” â€” â€” â€” â€” â€” â€”how produced â€” â€” â€” â€” â€” â€” â€”Earth from Africa â€” â€” â€” â€” â€”â€” (Salt of) examined â€” â€” â€”â€” â€” â€” â€”nbsp;138 its Generation uncertain â€” â€” â€” â€” â€”nbsp;gt;39 where found â€” â€” â€” â€” â€” â€” â– â€”nbsp;14quot; Queries concerning it â€” â€” â€” â€” â€”nbsp;14^ Infefts how fuppofed to get into it â€” â€”nbsp;HSAmmoniac (Salt) defcribed â€” â€” â€” â€” â€” â€” '09 examined by the Microfcope â€”

â€” â€”nbsp;I'orenders Water cold â€” â€” â€” â€” â€”Angnilla, vid. Eels. fmalleft feen in Water â€” â€” â€” â€”nbsp;231 their wonderful Machinery â€” â€” â€”nbsp;229 with Shells and Wheels _ â€” â€” â€”nbsp;29; with a Probofcis â€” â€” â€” â€” â€”nbsp;217Antimony (Flowers of) defcribed and examined â€” â€” iz'the Bafis of AVÂ?Â??^ _ _ _ _ â€” its Operation defcribed â€”: â€” â€” â€” Antimonial Cup and perpetual Pill â€” ,â€”nbsp;125 Arbor Diana, 01nbsp;â€” â€” â€” ~ quot;quot;nbsp;'93 Martis, or Iron Tree â€” â€” â€” â– â€” â€”nbsp;I94 Veneris, or Copper Tree â€” â€” â€” â€”â€”â€”nbsp;195 Arfenic, ^roAucti irom Cobalt â€” â€” â€” â€” â€” '28 not eafily foluble â€” â€” â€” â€” â€” â€”its Cryftalsnbsp;â€” â€” â€” 13Â? a deadly Poifon, its Symptoms â€” â€” â€” 13Â? and Remedies â€” â€” â€” 3Â?Jnbsp;Cafes



??? index. Cafes of People poifoned by it â€” 132, 136-7Experiments to know it â€”. â€” â€”Fumes how pernicious â€” __ â€” ijjgives a Silver Colour to Copper â€” â€” 135 Tree, Infedts on the Bark of â€” â€” _ 371 AttraBion and Repulfion fuppofed greatly inftrumental in theConfigurations and Cryftals of Salts, amp;c. 27, 48Alternate Fits of each â€” â€” 27,29Queries concerning â€” â€” ,â€” 26, amp;c. â€”nbsp;383 â€”nbsp;377 â€”nbsp;171 â€”nbsp;406 â€”nbsp;i6s â€”nbsp;30?“ â€”nbsp;330 â€”nbsp;1?–0â€” 168 --136 â€”nbsp;106 â€”nbsp;107 â€”nbsp;108 â€”32. 226Macha Stones,195 to zoS â–  â€” 363 B. Bag-Antmal, or Pediculus AquaticusBanftickle, Or Prickle-hack, Loufe of â€”Bark (Peruvian) examined â€”- â€” Bat, the Loufe of â€” â€” _ Baulm, Salt of â€” â€” â€” _ Bell-Flo'wer Animal, or plumed Polype â€”Animals â€”

â€” â€” _Benjamin, Flowers of â€” Â?â€”Barbery, Salt of â€” â€” â€” â€”Blandy, Mr. poifoned by Arfenic, his CafeBerax examined â€” â€”. â€”. its Defcription and Ufe â€” â€”native from Perfia â€” â€” â€”Boxes and Phials for Solutions of Salts â€”Branchings of Copper refembling thofe onDendritie, 8cc. how to produce â€” â€”Brijiled In/ea â€”nbsp;â€” _ - iij.Camomile, Salt ofCamphire ejfamined Candle-light beft to examine Salts by the MicrofcopeCarduus (Salt of) examined â€” â€” â€”Carp, Loufe of â€” â€” â€” â€” â€”Ci^j-made of Duckweed by a Maggot â€” â€” Mofs by a Maggot â€” â– â€”Cheltenham Salt â€”- -â€” â€” â€” â€”Cobalt, what â€” â€” â€” â€” â€” Arfenic and Smalt made from it â€” â€?â€”CalleBion of Solutions how to make and preferve 32,Colours of precious Stones whence derived c. â€” â€” â€” â€” 162 14

178374 416149128ibid. - 43, 82, 2i6CoÂ?'



??? I N D E X. - â€” 140 to 146 x^vfj^quot;Â?**' -----------onbsp;,nbsp;' I'n* Configurations and Cryftalizations how different - 5 r___r_J ____:________â–  fuppofed owing to Attraftion and Repulfion 39, 46 not to Vegetation â€” 41Gems formed in the fame Manner â€” 4^Co//Â?Â?-Particles how attraaed by Iron 78, 8z, 196 to 208obtained pure by fuch Attraftion â€” â€” 80gives Colour to Gems - â€” â€” 82 -nbsp;83 â€”nbsp;84. â€”nbsp;195 -nbsp;zo8 Experiments on its Colours -â€” its Colour how diffufible-- iranchijigs of it to produce â€”_ quot; _ to prefervenbsp;â€” Copperas, fee Vitriol (green) Corals and Corallines, Conjeftures about the:r Formation 217, amp;c. hy.an Appofition of Particles â€” 219by Infefts improbable â€” â€” 220Salt of examined -- â€” 163 Corroftw Sublimate, 2iv\o\enx.?o\ionnbsp;- â€” iz6 Crjftallization how

performed ----2Â? according to SiÂ? Ifaac Newton â€” â€” 2Zhow to preferve â€” â€” â€”Cryftals, their very minute Figures the fame as when large and Configurations confidered together--41 how formed â€” â€” 217Cucumber, Salt of _ â€” â€” â€” -- 170 I. 9 â€”nbsp;10 â€”nbsp;12 â€”nbsp;436 â€”nbsp;19 by Dr.ibid. â€”nbsp;7 â€”nbsp;3 - 4'SE. EeU D. Deftgn of this Work â€”_ â€”â€”-â€” â€”DireSions how to make Solutions of Salts â€” to examine them by the Microfcope â€” â€?to take off Medals or Coins â€” â€” - DiJTolution how effefted -â€” â€” -7, quot;quot; according to Sir Ifaac Newton, as explained Friend â€”-- quot; Drawings how neceflary to thefe Subjeas â€” â€”in thisWork no fanciful ReprefentationsDuckweed, curioas Cafes made of it by a Maggot ConjeSures concerning Amber



??? INDEX. E. Sels in Patte viviparous Experiment to (hew it by Mr. James Sherivcod Refleftions on this Produftion â€” â€”in Vinegar â€” their dead Bodies curious â€”. â€” â€”in blighted Wheat Experiments on them â€” â€”their recovering Life â€” â€”257of the Water Snail examined â€” â€” â€” 324their Progreffion towards Perfedion ib. Ens Veneris defcribed and examined â€” â€”Epfom Salt a Cheat â€” â€” â€” â€” 119 150 165142 H3302 383 160 I2C 223 33quot;332 F. Fennel. Salt of . .nbsp;- - Fire everlafting, where, and what fo called â€” â€” worlhipped by thePerJians and IndiansFlea (Water) with branched Horns â€” Pediculus Aquaticus, or Bag-AnimalFlowers of Benjamin â€”__ __ __ â€”Antimonynbsp;â€” __ /â– f^, its pretty Configurations â€” â€” â€”Funnel-Animals, or Tunnel-like Polypi â€?â€” â€”their Manner of multiplying

â–  G. Gems, how probably formed, and whence their Colours 431 2i6 Generation ov'npamp;tons and viviparous how different 327, amp;c. G/^w, their great Utility â€” - â€”â€” 231 wonderful Salt â€” â€”nbsp;â€” ijj Globe Animal â€” â€” _ _ â€”God, all things alike eafy to him â€” â€” â€” 229Refledlions on his Works â€” â€”â–  230, 420 has defcribed himfelf every where - â€”â€” 420 his Perfeftions taught us by every thing â€” ibid.GuUeltninus his Obfervations on the Figures of Salts â€” 24 H. Hair. 246248250416250^53



??? INDEX. H. Hair-like Inka. -- â€” â€” â€”nbsp;23? Hartjhorn, oi â€” â€” â€” â€” â€”nbsp;I Bo Harveji-Bug _ â€” â€” â€” â€”nbsp;393Heat affifting in mott Operations of Nature â€” â€” 4, 13how employed in thefe Experiments â€” â€” 13 Hog-Loufe, or Water Sa-TU â€” â€” â€” â€” â€” â€”nbsp;35' I. Ink (good Writing) how to make â€” â€” â€” â– â€” 92Sympathetic â€” â€” â€” â€” â€” '3?ImpreJJlons of Medals to take off in Wax â€” â€” â€” 436to print off in Colours â€” â€” 438 In/eSl with 4 branched Arms â€” - â€” â€” â€” 3ÂŽ^ 4 tranfparent Shells â€” â€” â€” ibid.with the Rat's Tail _ â€” â€” â€” 391 on the Bark of the Afh Tree - â€” 37Â? in Sea Water luminous â€”â€”- ___â€”- 403 Itttroduaion to the Account of Animalcules--- 229 L. La'vender, Salt of -- - â€” ifai/(Salt of) defcribed and examined -- â€”nbsp;114 how

poifonous _â€”â€”. ---110 Fumes of it fix Quickfilver ---1'7. Leech carrying its Young under its Belly â€” â€”nbsp;4Â? JLetter to Martin Folkes, Efq; concerning the Wheel Ani- niai -^- â€” â€” __nbsp;267 from aPriend with microfcopical Obfervationsnbsp;381 Leewwenboek his Microfcopes defcribed â€” â€”nbsp;434 Jullice done to his Charafter â€” â€”nbsp;4'2Life feemingly fufpended â€” â€” â€” -â€”254 divided _ â€” â€” â€”nbsp;25s RefleSions and Confiderations on it â€” â€”nbsp;256 of a Candle, beft to examine Salts â€” â€” â€”nbsp;14 on Oyfters â€” â€”nbsp;399 on the Scolopendra â€” â€”nbsp;â€” 4Â°' in Sea Water _ â€” â€” â€”nbsp;â€” 4Â°Â? Luminous Water Infefts â€” â€” â€” â€”nbsp;339. M. Manna



??? M. Manna examined â€”-- â€”â€” feme fuppofed fiftiti??us -- Meafuring of Objefts by Dr. Hoohe's Methodby a new Micrometer 43?– 192 425 426430432 1? Medal a'ibeflowed by the Royal Society on the Author for his Experiments on Salts, amp;c.Medals, how to take Is preffions and Piftures ofMetals., ^^egetation cf, what â– nbsp;â€”â€” Micrometer contrived by Mr. Cuff - Remarks on it by Mr. Folkes â€” in the Author's Microfcope -- Table belonging to it ibid.434 183 410 417 418179 348 418 Microfcope, which fittefl to examine Salts made ofe of in thefe Experiments â€” 422 New Double Compound defcribedMr. LeeunuenhoePi defcribed Millepedes, Salt of â€”^- - Mouldinefs on the Bark of Wood â€”minute Fungi, of what Sizetheir SeedsMi/gnvort, Salt of â€” â€” â€”Mulberry Inject â€” -â– Muproom, edible, its Seeds -- â€” N. Naptha

Springs near the Cafpian Sea defcribed - 141 â€? Steams take Fire on fcraping the Ground, and ap-plying a Candle â€”â€” - â– nbsp;ibid. how managed, and its Ufe â€” â€”â€” 142white like Oil of Ambernbsp;â€” j^j Aa/a?'Â? regular and conftant - - â€” 6,8 feen at Work by Glaffes â– nbsp;â€”nbsp;y her Plan in the Produftion of living Animals â€” 326the Language of N/t-like Arms, an Infeft having fuch j^itre or Salt-Pftreexzm\r\iA - its Cryftals - - how produced â€”â€” â€”Obfervations on â– Diffolvent of Silver - â€”â€” 420 - - 366 - â€” 63 - - 65 --67 --70 --â€? 74 189 1903734Z7 Nojlrums from Antimony, their Operation defcribed â€”nbsp;124 O. Oat^



??? P. Particles (original of Matter) undifcernable by the Micro- fcope â€”=- J â– nbsp;-â€”â€?nbsp;2, 23 reunite after Diffolution with furprifing Conftancy 3' 6 float at equal Diftances in a Menftruum - 22 Conjeftures concerning their Figures â€” 23, 26of Cryftals, what Properties fuppofed to have 27endued with a Kind of Polarity -â€” ihid.of Salts give Figure to the regular foflil Bodies 213Pediculus Aquaticus, or Bag-animal â€”â€” â–  PttrifaSion how effefted - â€” - Pill perpetual - - â€” â–  Pipe Animal Plants, Refufcitation of, what from Fern Alhes - â€” Sal Ammoniac and Pot-Afties â€” G Vol. II. R. Rami- Polychrejium SalPolypes, Funnel-like their Way of IncreafePlumed Polypes â€”Cluttering their feveral Species defcribed â€”with Opercu'a their Way of Increaie defcribed by Mr. Trembly 344 an .Aniiiialcule fo called -- - 260 Folex

aquaticus arborefcens - ---- 302 its Vermin -- -- 305 hollow of S.ilt how formed â€” â€” â€” â€” 57Pyriia: productquot; Vitriol--â€”-â€”* 86, 90 S^eries concerning the Formation of Cryftals and Configu-rations â–  â–  -nbsp;------- 26, amp;c. concerning the Tiodaftion of Amber 140,146 383 79125 349 208 209211152 332ibtd,306335337-8342 INDEX. O. 24t399 fiat-Animal -â€” Oyjiers, Light on thera what



??? INDEX. R. Ramifications of Metals how probably produced of Copper how to produce - Ra'Jiane. See Arfenic. Rat-taikdlnkO. of Mr. de Reaumur - .^f/a/aVÂ?/Â?Â? of Plants what -- - Rheum on catching Cold â€”-- - - 199 195, SiC. - 391 - 208 â€” 184i?¨id. Icaded.with Salts --- - S. 114- 16 rt^-t I't'i i^ut .Â?liwÂ?nbsp;â€”â– â€” their TJfe and Excellence in the Oeconoray of Nature 17, 59, 61, 213 fupply Matter and Form to Gems and figured Foffils 18, 44.213.215 incorporated with Metals caufe Ramifications^ 214Ohjeaior., t\izi their Figures cannot be determined, an- frwered - --- - 2=5 their Solutions how to prepare and preferve â€” 10, 14how to examine by the Microfcope 11 Saccharum Saiurni, Sugar or Salt of Lead Salts in general what -- -- aft not but when dilTolved SALTS-defcribed and examined in this Work are. Salt Gem or Rock

Salt' -- ot the Seanbsp;â€”â€” S'prings â€” -- â€” â€?Scarboroughnbsp;â€” Cheltenhamnbsp;â€” Epfom â€” â€”Polychreftumnbsp;â€” Glauber's â€” â€”of Tartarnbsp;â€” â€” vitriolatednbsp;â€”- Camomilenbsp;â€”' Coral â€”nbsp;~ Bauirn â€” â€”Fennel â€” â€”Buckthornnbsp;â€” Berberry â€” â€”Cucumbernbsp;â€”nbsp;â€” Pes-uvian Bark â€”Liquoricenbsp;â€”nbsp;â€” Butcher's Broomnbsp;â€” II 54 55 -nbsp;56 gt;47 -nbsp;149 iso -nbsp;152 -nbsp;153155 158162 -nbsp;'63 -nbsp;.65 -nbsp;166 -nbsp;167 -nbsp;168170 -nbsp;171172 '73Worm- ?‡0



??? INDEX. Wormwood â€” â€”â–  'â€” Tobacco â€” â€” â€”nbsp;17^ Carduus â€” â€” â€”nbsp;17SLavender â€”- â€” â€” Mugwort â€” â€” â€”nbsp;179 Harcftiorn â€” â€” â€”nbsp;180 Urine â€” â€” â€” â€”nbsp;181 Millepedes â€” â€” â€”nbsp;183 So^r (Animalcule) fo called â€” â€” 'â€”nbsp;3' firft noticed by Monf. Jci/o^ â€” â€”nbsp;3'?Sfa ^iTa/^r luminous by Infefts â€” â€” â€” S^^a'of Afparagus _ _ â€”. â€” â€”nbsp;39? Fungi or Mulhrooms â€?â€” â€” â€”nbsp;4'^ the Litne-Tree â€” â€” â€” â€”nbsp;395 Var.illa â€” â€” â€” â€”nbsp;4Â? 9 Scolopendra luminous â€” â€” â€” â€”nbsp;4Â°'Sherwood (Mr. James) his Difcovery as to Eels in Pafte 245 Sil'ver-Tree, ox Arbor Diana: â€” ^ â€”nbsp;'93how to prepare â€” â€” â€” ~ colledt and preferve â€” â€”nbsp;32 Spider, Obfervations on a large one â€”nbsp;409 its Fangs

â– â€” â€”nbsp;410 its Eyes â€”. â€? â€”nbsp;412 Spring Salt â€” â€” â€”nbsp;~ ~ Springs from Copper Mines in Hungary faid to convert Iron 980356 358 360 126ibid. into Copper â€”â–  at TVicilotv m Ireland Sqttilla, frefti Water â€” â€” â€” ~Account of â€” â€” â€”bow voracious â€” â€”long fnouted â€” _ â€” â€”Sublimate corrofive, defcribed and examined â€” â€” a violent poifon â€” - Sympathetic Inks 'â€” â€” ~~ Powder, what â€” â€”- â€” T. rÂ?r/??r Salt cf _ _ â€” â€” â€”nbsp;ij? vitriolatcd â€” â€” â€” â€” _nbsp;ijsTincaU or Tilicar, i. e. rough Borax, v. Borax. ST/Â?. Salt of â€” â€” â€” , â€” â€”nbsp;Â?'7 Tobacco, S^hof __nbsp;â€”nbsp;â€”nbsp;â€”nbsp;170 Oil of, how poifonous â– â€” â€” â€”â–  1/7rranrmu.??iionoflron into Copper, what, and how eiFefted 79 v. Vanilla,



??? INDEX. V. Vanilla, its Seeds, how numerous â€” â€?Vegetation, Terms of, how to be underftood in thisof Metals what â€” â€”gt; â€”Silver . â€” â€” â€”. Copper, very curious Experiments Verdigtepfe diftilled, what - â€?â€” its Configurations and Cryftals â€”Vitriol in general â€” â€” â– â€” â€”blue _ â€” â€” _ _contains Copper â€” â€” â€”green contains Ironnbsp;_ â€” whence produced â€” â€”how to prepare for the Microfcopewhite contains Iran, Lead, or Tin â€”Experiments with â€” â€”Urine, SAt of â€” â€” â€” â€” W. Warts, to take away â€” â€”nbsp;â€” Water Flea, with branched Hornsnbsp;â€” n'h??ter Hog-houfe, or Sow â€”nbsp;â€”Wax, ImprefEons to take off from Medals Wheel Animals, or Wheelers â€”nbsp;â€” of other Kindsnbsp;â€” with Shells â€”nbsp;â€” 41?‡JWork 42â€” 192 â€”nbsp;Â?93 â€”nbsp;194 195 to 208

â€”nbsp;93 â€”nbsp;94 â€”nbsp;7; â€”nbsp;76 â€”nbsp;78 â€”nbsp;84- 87 -nbsp;85 â€”nbsp;88 â€”nbsp;gl â€”nbsp;181 â€?13 302 351 43626629229s fi Z. ZimeM Springs in Hungary â€” â€” â€” â€” 79 FINIS. To the Bookbinder. lt;The'^V? te 0/the Mi - o?Ÿope, (tiuhich is not numbered) mu?Ÿ hefut fronting Pa^e 422.
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