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Sir,
Ours of 24tk of April laft was very welcome: to mej;
Whence I underftood with great contentment, that my
Microfcopica! Communications had not been unacceprable to
youand your Philofophical Friends ; Whicthath encouraged
ne
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me to profecute fuch Obfervations, concerning which I fhall
at prefent impart to you what follows:

1. The fmall Red Globulsin the Blood, formerly fpoken

of *, are heavier than the Cryftalline liquor in
ie‘ezg’:mb’ 192 which they are carried, becaufe foon after that

the Blood is let out of the Veins, thole Globuls
by litcle and little fubfide towards the bottom;and being made
up of fuft fluid Corpufcles, and many lyingupon one another,
they do unite themfelves clofe together, and by this clofe con-
junéion the Blood that is under the furface alters its colour,
and becomes dark-red or blackifh ; asI have obferved feveral
times : of which I take the reafonto be, (with fubmiffion to
better Judgments) that the Air cannot move every way round
about the Globuls, and hits as ‘twere againft a clofe darkith
body. Touching the Florid red colour of thefurface of the
Blood expofed to the Air, that comes, inmy opinion, from
hence, that the #ppermoft Globuls are not prefs'd, and there-
fore retain their nature,and the Globuls fijacent to the upper-
moft lye clofe together, by reafon of which clofe conjundtion
the Air or Light cannot penetrate through them, bur is refle-
&ed, and fo givesa greater light to,and abour, the uppermoft
Globuls, than they had before the union of the inferiour Glo-
buls ; and thisit is that makes them appear more florid.

2. I fhall herewith communicate the Manner how [ have ob-
ferv'd, among other things, Bloed and e Mitk. Idid my felf
< Fie.1.  Preparedivers fores of very flender hollow Glaft-
TS pipes, as A B, of which fome were not thicker
than a wmans-hair ; and the {lenderer they are, the clearer will
they make the red Globuls of the Blood appear. But, for fecing
the Cryftalline water in which thofe Globuls move, and for
obferving alfo how they. fubfide, thefe Pipes may be wade
fomewhat thicker. Having then mwade. ready fuch a finall
Pipe, I tyeabout the uppermoft joyntof (e .g. ) my thumb
a ftring, asis ufual in opening @ Vein of an Arm, and chen I
prick that partof my thumbwitly a pin, to make it bleed ;
this blood [ wipeoff, if I intend to keep any for the Arr. And
then I look well to the place prick’s, puttingupon that poiat
my Glafs-pipe, and withal fqueefing my thumb to prefs out
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more blood 5 which beingthus prefs'd out, will in part run .
upintothe faid pipe: This pipe with the blood init, I lay
upon a piece of white papery and with my nail break a little

R'2 piece
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piece fromit,as Fig. 24 or 34 ; and fetit to the pin of my Mi.
crofcope, having firfta hicle wetted the Pin with my fpiccle,
ora little torpenting; to make the pipe ftick toit ; or elfe |
take the whole Glafi-pipe, and with my hand hold it before
the Microfcope, Now in fuchaGlafs-pipe, the blood on the
furface, and (hat which isunder it, is almoft of the fame co-
lour, although ic ftand a preccy whi'e in ic y becaufe the Glo-
buls in the Glafs-pipe are but few, nor lyethey fo clofe toge-
ther.  The flenderer the pipe is, the higher will the blood
rifeinto it.  And that the Curious in your partsmight them-
felves fee'this, I have ufed che freedom of fending you fome of
the fpid hollow Pipes, by the means of which | hope my a-
bovermeation’d fpeculations will be veri fied,

The red Globuls of the Blood [ reckon tobe 25000 times
fmaller than a grainof fand ; which perha ps willto many feem
incredible : But the matter being about figured Bodies, ’tis
known, that, two Globes being given, the Axis of one where-
of is r, #nd that of the other, 20, the proportion between
their maggitudes is 35 1 to 8000y Spheres Beingina triplicat
Proportion to their Diameters, The fame red Globuls, when
they are ﬁpgle, and ftick within to the fides of the Glafs-pipes,
wiil appear white and colourlefs, |

3. Further, if youy Curiofity fhalllead you to obferve the
motion of thofe red Globuls thorow the Cryftallin liquor, be
pleafed e take one of the thicker fort of thefe pipes, filling
e Fioy. I with blood from E to F, and fo putting the {ower
sl fend B, 2 little into the flame of a Candle, and clofing
it hermetjeally.  Which done, fer the pipe upright, with
the end Aupwards, that fo the red Globuls may fink. And
defiring th fee the iMotion of thof Globuls, apply a little
warmth taythe pipe betiween F, B, making ufe only of a warm
hand , by which warmth the Ajr betwixt F, B, muft expand
it felf intg a greater fpace, and the blood ip the pipe will -
bedriven 3‘}0 higher ; by which means the red Globuls willin
part coméfo move above in the Cryftallin humidity ; yet if
thofe Globuls come to joyn themfelves too clofe together, this
Obfervation will fail.,

4. I
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- 4+ Thave feveral times endeavoured to obferve the parts of
a Bone, and at firft I' imagin’d, 1 faw on the furface of the
Shinbone of a Cow feveral fnall veins (which bone I {1l keep
by me;) but I bave not found it fince n any other bone, |
thoughe likewife, I faw thenalfo, that that Bone confifted of
united Globuls.  Afeerwards [ viewed the Shinbone of a
Calf, in which I found feveral lirtle holes, pafling from
wichout inwards ; and I then imagined, that this Bone had
divers finall pipes going longwayes: But I'have fince obferved
the Tooth of a Cow,and found it made upof tranfparent Glo-
buls, which [ canfeevery perfe@ly, The fame I have ob-
ferved in lwvory or Elephants-teeth.  And having feen this fe-
veral times, | doubt no longer but that all white Bones do
confift of tranfparent Globuls.  Which being {5, I am of o-
pinion’, that all things that appear white to our eyes,
are made up of nothing but tranfparent particles lying one up-
on another : Such as are Snow,white Paper, Linnen, white
Stones, white Wood, Scum, beaten Glafs, beaten Rofin, Su-
gar, Salt, &c.

g. Again,I have obferved the Liver ofa Sheep,and that of a
fat pletorick Cow ; and they alfo confifted of very fmall Glo-
buls, which appearedfo little as thofe of Blood. The Liver
of the Cow wasof a Brown-red colour; yet viewing it in
my Microfcope, Ifound the particles,which I took from that
Liver, to have but very little colour, only they were alittle
bright towards the red edge, and generally befet with very
finall Globuls of blood ; and infome few places the blyod lay
vein-wife.  Whence I can not otherwife judge,but that thefe
finall particles of blood lay up and down difperfed through
the Liver out of theveins. I caufed pare of thofe Livers to
be boyled , efteeming, that by reafon of their natural fuft-
nef, allcould not well be obferv’d that might be remarkable
in it; and Iexpofed it to dry fomewhat hard ; and thus in
both of them I'did fee the Globuls: which [intend to obferve
yet further,

6. The
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6. The Brains of a Cow being viewed by me, I found the
White fubftance thereof to be made up alfo of very fine Glo-
buls.  As{or the Gray colour of the Brain, I have not as yet
wy felf beenable to obferve any thing inic that is particular,
by reafonof its duskifbnefs. ~Now that the Curious may be
ailifted to view the particles of the Brain, I herewith fend alfo
fome Glafs-pipes, by me contrived for that purpofe. A B
isa hollow Glafs-pipe, A C is of the thicknefs
of a courfe horfe-hair. Its end from A to D, I
thrut into the white of the Brain (having firft open’d it with
a Pen-knife,) and to the openend B, I apply my mouth, and
there fuck as ftrongly as I can, and during that fution I move
the pipe by thrufting it inward and drawing it outward, fo
that the point A remains ftill moving in the white matter of
the Brain: By whichmeans I got a lictle of that part of.the
*Perbaps ir willbe [uid that Brain into my Glars—plpe’ which I, YIS
the narwral texture of #he 1in the manper above-prefcribed in the
Fovas e Brain bybeing g ooonne of blood,  But this I fhallalfo
Torced into thefe fmall pipes, : . i
i much a'tered andvitiated, obferve again at my next COHVC‘HICDCY a3

7. Asto the Marrow of the Back-bone, I found thatalfo to
confift of very fubtil Globuls ; yet fome few Globuls ffood out,
of a bigger fize: Whence I donbted ,» whether thefe bigger
Globuls might not be caufed by the labor of my fuction and
motion, havingufed the fame way in viewing this Marrow, as
I did inobferving the Brain. '

8.Having divers times obferved the Flefh of a Cow,1 found
1t to confift of very flender filaments, lyingone by the other
as if movenintoa film. L havealfo viewed feveral filamengs,
which were befet with Globuls.  Thefe Globuls I judged to
be blood, and that, pricking our body with a pin without
bitting a Vein, the bloody Globuls did iffue from betyveen
thefe filaments: But this I leave to furcher confideration,
Mean time [ have with a pins point fever'd thefe filaments from
oneanother, and found the fingle ones fo fine, that any of them
feemd to me fome 25 times thinper and finer than a hair, Ha-
ving expofed them to my Microfcope, I faw to my won-
der, that they were madé up oFvery finall conjoined Globuls,
whichin fivalnefs feem’d (o fur pafsall thereft. This I took

notice
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notice of frequently, being unwilling to take up any thing for
truth, but what [ have feen divers times , and in divers parts.

9. Having view’d fafting Spitle, Ifound in that fluid matter
carried fowe few and thofe very finall Globuls , of which [
obferv’d fome to fubfide. I faw alfo therein feveral odd par-
ticles, fome of which feem’d toconfift of united Globuls. But
looking upon the Spitle in the afternoon,I found thofe Globuls
and odd Corpufcles in a greater number. T conclude hence,
that aliBodies made out of Fluid matter do confiit of Globuls;
and am therefore of opinion, that if a drop of water could be
placed inthe free Air, itwould bea perfeéily round body ,
and confequently, whenout of any fivid matter in our body
there are made confiftent particles, that they alfo muft be pref-
fed together on all fides:  Which prefiure [ efteem to be grea-
ter in our Body, than if the Warer fhould prefs the Air, or
the Air the Water. And by the fame preffure the particles are
likewife prefled together; whereupon muft alfo enfue the
roundnefs of their bodies.

1o. The Cuticnla or uppermoft Skin of our Body confifts
of round parts or finall fcales, (as far asI have been hitherto
able tojudge :) And I fancy, that the continual growth of this
Cuticwla is made inthis manner : I, for example, you let fall
upona white paper a little drop of Gum-water, the water will
ina little time fleam away, and the Gumwill keep the furface
of the drop. Now I imagine this Gum-water to be the hu-
mors,that are continua!ly emitted out of our Body,whence the
humidity iffues forth from between all thofe round particles
or fcales lying clofe upon another, and not thorough pores, s
many have taught. Like a clofe and well-twifted Cable,upon
which powring continually fome water, this water will pafs
through the whole Cable and oufe out at the end ; not pafiirg
throughany pores, but making its way about and between the
filaments of . the Cable, and fo gettingout beneath. . And the
courfer or more confiftent matter, which I compare to Gum,
cleaves to the body, and fo maketh the uppermoft skin,which
skin thus grows on from beneath.and is worn off fromabove:
And the more tranfparent thefe particlesare, the whiter is our
skin.Which yet are but our conjeuresand iufpitions. Andlthc

Al 3 ike
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fike manner of growing I have formerly faid to have place in
Plants; only with this difference, that, when the fuperfice of
amoift Globu!, which is driven out of the Plant, is become
fomewhat f1iff, che moifture is then propelled out of the upper
end of the plant, and that by a continual fucceflion. Which
kind of progrefs of growing I apprehend may in fome manner
be feen inthe Pith of Wood, in Cork,in the Pith of Memsbranes,
as alfo in the White of a @uill ; of which three laft I have fent
you and your curious Friends fome fivall particles,cut off with
a fharp Pen-knife, thinking it well worth their obfervation.
Only I would here advertife, that whenany of thefe particles
is applied to the pin of fucha kind of Microfcope as mine is,
the inftrument may be held withindoorsand in the fhade, yet
held to the free Air, as if with a Telefcope you would
look upon the Stars in the Firmament, '

Other Obfervations made by My, Leeuwenhoeck, abouz Sweat,
Fatt, Teares ; imparted tothe Publifber in a Letter of July .
the 6% 1674.

1, T Have often viewed the Sweat of my face, which confifted
of a Cryftallin moifture, inwhich I faw fome, but very
few, tranfparent Globuls, as alfo avery few, but bigger and
odd particles of different forms, whichlatter I efteem to be
particles fcaled off from the Cuticula or uppermoft skin. ™

2. I havealfb obferv’d the Sweat of feveral Horfes; firft
in fuch, asfwet but a little, yet fothat I could wipe off fome
drops of Sweat from their heads: In which I faw likewife
fome Globuls fwimming in the Cryftallin humidity, as alfo
fome odd bigger parts: But then in Horfes that had labour’d
harder, or runmore violently,and fwet foas that white fiveat-
drops run from their body, I faw inthema great abundance
of Globuls moving in the Cryftallin moifture, togeiher with
fome of thofe odd bigger parts, which I likewife judged to
be fcalings off from the Cuticnia. :

3, Heretofore [ acquainted you, that I imagined to have
feen Hair as made up of united Globuls, and to have alfo
obferv'd Elephants hasr to confift of the like, T cannot omie

now
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1owW to communicate unto you, that fince that time I have feen
fieh Globuls not only in Mans and Horfe-hair, biitalfo fre«
qtiently in the Wool of Sheep 5 and further, thai the Root of the
hair ptll'd out of my Eye-brows confifts altogether of the
like Globuls. _

4 Havinﬁ pull’d out of an Elephants-tay! a black Hair,and
cut tranfverfly from it a chin fcale, I expofed it to my Micro-
fcope, which reprefented in the thick of that Hair about an
hundred litele fpecks fomewhat whitifh, and in each fpeck a
black point, and infome few of thofe black points, a little
hole ; and this hair confifted withal of united Globuls, which
yet I thought I thould have found bigger in this thick hair or
fo bulky a Beaft, thanindeed they were, This Scale I keep
ftill by me becaufe of its curious and elegant appearance, not
unlike (excepting the colours) a Peacocks-tayl, '

5. I have formerly fent you my way of feeing the motion
of the Globuls in the Cryftallin liquor of the Blowd: Having
fince contrived a more convenientGlafs-pipe for that purpofe,
I cannot but give you and your Curious Friendsnotice there-
of ; wiz, A B isahollow Glafs-pipe from B to O,a- slnloe
bout the thicknefs of a courfe horfe-hair; fronQ ~“ &
to D, about the thicknefs ofa Pigeons-quil, and the thicknefs
from D to A fomewhat flenderer, ad placitum.  'Tis open on
bothits ends, A and B : Into this pipe I brought fome Blood
fromE to F, or from E to C, and then {eal’d the end A herme-
tically : Orelfe, 1 leave the pipe clofedat A, and by the ap-
plicationofmy hand or breath bring a little warmth to the
thickeft part of the Glafs G, holding the pipe with my two fin-
gersat F, and fO conveying its open end B to the Blood, &re.
Whereupon fome of the Air in the pipe, beingby thefaid
warmth driven out at the open end B, it will immediately in-
deavour to haveits former ftate, and {0 attra&t a little blood
into the flenderer partof the pipe: which pipe I then put from
A to G intoa finall Copper-pipe,which I had caufed to be fit-
ted to one of my Microfcopes, and which I can.move at plea-
fure, nearer or further off, higher or lower. ‘

6. 1did lately view + fome Blood, in which ¥ 1o il
there was much of that Cryftallin li%uor » and Jy deferibedpipes.

going
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8oing into the openAir;at a time when there were pritty ftrong
gufts of wind,I faw,to my greatdelight, continually, and withe-
out any other'motion but that of the wind, the red Globu's 2«
gitated pefle-mefle, and as if each Globul had yet a fecond mo-
tion, and that about its axe,

7- 1fhewed to Mr. G, H. and couched in writing, bow I had
obferv’d the Blood, ¢ie. furnithing him alf\ fome of thofe finall
Glafs-pipes ; which together with my Letter being fent by
him to his Son at Parés,he had this return from him, that the
had feen noGlobuls at all in the blood,but other particles. This
may happenalfy to others,who are therefore hereby advertifed
that thofe red Globuls, ftanding ftill, do foon come to ftick to.
one another, (as I have obferv’d my fe!f more than once,) and.
being thus carried thorow theC ryftallin bumidity,exhibit odd
and mifhapen particles:Which doubtlefs is the reafon,why the.
faid Globuls were not feen by the above mention’d perfon,and
why indeed they cannot be feen in that cafe.

8. Thofe finall Glafs- pipes, which I am wontto obferve any
fiuid matter with, are clofed by meonbothends; and whenT
come to make ufe of them, I break off with my nail the clofed.
ends, that {o the Earthy particles, that fwim contirually inthe.
Air, may not get into the pipes, having frequently found, that.
when thofe pipes have been open awhile in the Air, they are,
inmanyplaces befet with earthy particles and filaments,which,.
without this precaution, might be taken for parts of the mat-
ter it {elf that isunder abfervation.

9. I have heretofore viewd the Fazt of Mutton and Cows,
and fhew’d to feveral of the Curious, that it is made up of
Globuls joyn’d together, which a ppear’d tomy eye as bigas
ordinary hail-fones: Yet are we not to fancy, asif thefe Glo-
buls, and thofe that conftitute aBone and other folid parts,did
confift of Globu's perfectly vound : For,if that were {o,it muft
follow, thatthe interftices betwixt fuch Globuls would be tri.
angular,or they be fill’d up with other Corpufcles. But you are
to know,that they are round but on one fide > as, for example,
See Fin. VI A and Bare two Globuls of Fat ».that are formed

©°7 firft, and the third being a forming , and to be pla-
ced between and above A and B, it will take the form of C and

fo
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fo make up the triangular body FDE,as in the Fig.annext.And
thus I think I fee the groffer parts of Fat, not perfedly
round. And ifany of the Curious defire to {ee the Globuls, of
whioh the greateft parts of Fat are made up; they may be
pleafed to take cave,that there be taken a piece of the courfelt
Fat,and that with the hand it be broken afunder; which way
being obferv'd,there will then(yet not always)fome finall par-
ticles of fat, in the midft of the fat, be fever’d, which being
dextroufly applied to the pin of the Microfcope, you will be
able tofecits form : For if youbreak off a piece of fat with
a pin, you will tear the Globuis,

1o. I have lately obferv’d,that each buble or globul of Fat
confilts of more thana thoufand finall Globuls. Yet [amapt to
believe, that thofe that have not feen theGlobuls in Blood,Hair,
Bone, ¢ will not fatisfie themfelves about feeing theGiobuls in
the Globuls of Fat, becaufe of their extraordinary minutenefs.

11. The Far of fome Water foul and Fifh , though it have
been view*d by me, yet fhall I endeavor to obferve itagain be-
fore communication,

12.Having view’d the Teares of two infants, I found therein
very few round Globuls,but much more other odd and mifha-
pen particles, of divers forms 5 fome of which feem’d to con-
filt of united Globuls.I was thinking,becaufe thofe Teares had
run down the Cheeks, whether all thefe particles might not be
fcalings off of the Cuticle. For I prefume, if the Tearsof a
grown perfon, and fuch as are caufed from much grief, andare
thed copioufly, were well viewed, there would in all appear-
ance be much more feen in them.

An Account of 4 motable Cafe of 4 Dropfy miftaken for Gravidati-
on in a young Woman 5 communicated by a Learned and Inqui-
fitive Phyfitianin Holland, confiderably enlarging the Obfer-
wation made of the fume Cafe by the famons Dr. Tulpius, lb.
4. 06bf. c.48.

QOme years fince,t here came to Dr.D.a young Woman of a-

) bout 17 years of age,unmatried and reputed a Maid, of a

florid countenance, and ftrong Body, having a good ftomach ,

periodicé menftruata, and wantingnone of other due evacra'i-
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ons ; not troubled with head-ach nor fleepinefs, nor difficulty
of breatinng, nor-drought,nor any of the [ymptoms incident to
Hydropical perfons, This young woman having her belly
fwollen to excefs in three months time, wasmuch fufpeéed by
the Phyfitian whom fhe addrefled her felf to,as if fhe had been
deflowred ; which yet with many imprecations fhe .denied,
though in vain: the Phyfitian disbelieving her affeverations,and
particularly that fhe had her periodical7echia,becaufe fhe look-
ed fo well, nor had any figns of anhydropical Diftemper upon
her, except the tumor of her belly , which being felt, afforded
fome confiderable figns to difpcfiefs the Phyfitian of the o-
pinion he had of this perfon ; {eeing it wasnot a prominent nor
roundifh tumor, nor any fuch as is ufi val in women wich child ;
befides that, fhe made not fucha colouredand craffe Urine as
Childbearing women are wont to do: Yet there appearing no
fymptoms of a Dropfy, no complaints of the ftomack, liver,
{pleen, kidneys, no fwelling of the loins or inferiorlimbs, no
leannefs in the body or fuperior parts, no flaccid nor difco-
lour’d breafts, but all being thus far in a good conflitution; the
Phyfitian fent her away without giving or prefcribing herany
Phyfick, pucting her in wind of that faying, That the whole need
no Phyfitian, but the fick. Yetfhereturn’d foonafter,importu-
ning him to give her his advife againft the Dropfy. . He con-
fulting with other Phyfitians about it, found them as well di-
firaéted between both as he was himfelf, Yet fome of them, in-
c'ining rather to the opinionof a Dropfy, with appropriate
Medicines made her void abundance of water, yet without un-
fwelling her belly. Whereupon fhe addreffed her felf toMounte-
banks, who voided her porfe without voiding her belly of the
water, This made her give over for a while the vfe of all Re-
medies, cominitting the whole bufinefs to Nature, and fo conti-
nuing for fix months.But then hearing of another Hydropical
wornan that had been cured by her fieft Phyfitian, fhereturn’d
to him,with tears in her eyes, befeeching his affiftance.He now
finding her body dryed and bloodlefs, her breathfhort, her
temples fallen in,her nofe fharp,her eyes hollow,herskin wan
and ill-favour’d, her pulfe creeping, her appetite proftrate;her
tongue dry, her voice weak, her evacuations fparing, and all

' her



